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1 DESCRIPTION ANTIBACTERIAL AGENT COMPOSED OF
SILVER-CONTAINING ALUMINUM SULFATE HYDROXIDE PARTICLES
AND USE THEREOF 5 Field of the Invention The present invention
relates to an antibacterial agent composed of silver-containing aluminum
sulfate hydroxide particles. More specifi%ally, it relates to an 10
antibacterial agent composed of givaFcoptaipigg aluminum sulfate
hydroxide particles having specific particle properties (particle shape,
particle size uniformity, average secondary particle diameter, specific

suifaceareprreta). Kaiserrelaiesdaromethad ol mrantdaeturng the A% mNom

antibacterial agent. Further, it relates to an antibacterial resin_composition
(including ag%%%gﬁbef{gWNﬂ?&e%@%ﬁgfﬁ@r PHSs bty Qflﬁ?é@%ﬁe of

kneading and extrusion and dispersibility as performances required when

t .2q ntil%actgrial agent is_ kneaded and mixed with a resin. It also
reﬁeﬁmﬂ%&&me ARt FAolded articles which are formed from the

resin confositionearchéxcatleahini dispeesibitity stranspateaey, Whitenessa 1
and anftibacterial properties (including ¢ na{ibggterial ﬁction retentiog E%S
cRaracteristics aftar contact with fap wa er)lanéi1  AntBatidHaliéshitte
prodlicts:sdch ag antibdcterial fimse ambattetiabfiisrs, antibacterials to an
coati i eri fabric .antibacterial caulkin .
e R VR SRS avuminun
devdérting hyenex afsbaasiidlpper haydadtusplsshiehicalsamndicle

cgsmslics. Rescripion of the BrHarAr In geperal, dhe multinlication of

bacteria proceeds 2 in a high-temperature and high-humidity

eRVirGIRAENE SFRIEARYRSHUsk S Sefibad'pEshienfires icsidetidface area,
egyironment frogy dbe viewpoints of safet and hygienga o soMethis g the
problem, there is proposed a technology such as antibacterial resin 5
cBMHpORRIORE Wich &RfPepared by mixing an organic antibacterial agent

or an inomganithantibacteriat ageaktwith aresimen sthersio be mads; n

antibacter.igl.so as to grlevgnt damage tl_[om %acter}la. Qut of these
FOBRAEHA SonienC uding a master batch) having excellent

filter passability at the time of kneading and extrusion and

dispersibility as performances required when the
antibacterial agent is kneaded and mixed with a resgin. It
also relates tc antibacterial resin molded articles which
are formed from the resin composition and excellent in
dispersibility, transparency, whiteness and antibacterial
properties (including antibacterial action retention
characteristics after contact with tap water) and to
antibacterial resin products such as antibacterial films,
antibacterial fibers, antibacterial coatings,
antibacterial nonwoven fabrics and antibacterial caulking
materials. Further, it relates to antifungal agents,
antibacterial deodorizing agents, antibacterial paper,

agricultural chemicals and cosmetics.

Description of the Prior Art

In general, the multiplication of bacteria proceeds
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demand for the inorganic antibacterial agent is growing 10 because the
inorganic antibacterial agent is relatively safe. As the inorganic
antibacterial agent, there are proposed a large number of antibacterial
resin compositions comprising an antibacterial agent which has silver
carried 15 on an inorganic compound. ords ion exchanged with silver

b ilver j i ibacteri ivi elati igh,.
becausaslye bapyealic g MO ALY ORI
afibAGeHES SSiHCORPES R R bR ASITY Sivirtemida Derniziconrmt from

phasehatedewevercthe artibaciarialiesinGomposition prepared by op1 em,

mixing an antibacterial agent with a resin has slightly improved whiténess

bt Rt pErRECRP RS thfol AFERNAHIRGIETHT Profe oS I Mapeatimy, resin
transpececy: it antibaciedal acien sateation ¢Sehatacteristics afen 1 ¢
contact with tap water and still has  a problem to be solved. Particularly,
thRTidt ot frad & pRSHiSH tHatinERCTEEHAREARATESR T HpegRBR with
is aisedsin cantacioit dapovaterdarmaniile.itba @pdbacterisbaghvibrobtherent

resin 30 composition is totally lost or greatly. reduced, whereby it cannot
bé§ Geed ?orrgg%rﬁglkfﬁ‘ﬁ:é% ahd %amééléc frgg BSEfa 2RISR BEpredentdgents .

T@EB%HdeGﬂnuhﬂuﬂﬁﬁrgahé¢hﬁnpﬁ%ﬁﬂﬂd@§ﬁ%ﬂﬁ@$ﬂﬁsggﬁmﬁ@wing
w%%é%grse cet pecific 3 _example, tap water is always used i :
kitchens, Bé;t Pogo%gl %ga%ﬁgtsaanh%lg%tﬁg%%% Efjsiélg%}anylt?mg r]E)‘dil/tl"'?elf‘f
waslfirg them in tap water. Therefore, antibacterial resin products used in

these plages Qrindardhe ahoue caRdiign (st exhibl S AttiRaglsllal, o
properties to prevent damage from bacteria even when Itjhey come Into
c@ﬁ@WiﬁﬁtépW&té?f@ﬂi@hﬁg aimanAkRewrrthesdntitsbteriamesips i t ions
Progugtaldbaprigr arexbibitsantibacigrial properies a carain exient, 4 o4
right after the manufacture of the resin product, the 10 antibacterial activity

of e FEsiH OGS tGIAMPIISE-Dr ety fedficeF aRarAesiusedin silver

coaetuwith tapiwaternfos a-while-and ihe reshPERdUCHEARRALDIEVERT: 1 vty

damage from bacteria at all after the passage of a long time.
IBD088 7376 §is¥10848 R Sfrdié%haped or spherical 15 alkall
aluminumrsitfate diyplexidepvich isepreseattddybses a technology for

an antibacterial resin composition comprising silver carried
on zirconium phosphate. However, the antibacterial reszin
composition prepared by mixing an antibacterial agent with
a resin has siightly improved whiteness but is not perfect
in terms of all of antibacterial properties, dispersibility,
trangparency and antibacterial action retention
characteristics after contact with tap water and still hag
a problem to be solved.

Particularly, this prior art has a problem that when
the antibacterial resin composition is used in contact with
tap water for awhile, the antibacterial activity of the resin
composition is totally lost or greatly reduced, whereby it
cannot be used for a long time and damage from bacteria cannot
be prevented. Therefore, it is important to solve this
problem,

Describing this problem with reference to a specific
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the formula MA13 (SO4) 2 (OH) 6 (M is an alkali metal or ammonium

group) and has a BET specific surface area of 30 m2/g or less. In this
document, particles having a sharpness Rs = D25/D75 of a particle size
distribution obtained by dividing the 20 particle diameter D25 (on the large
particle diameter side) of the 25 % value by the particle diameter D75 (on
thexsmall partiele diametet sida)eftheitzto value ebayakimedhasedons and
cumullative particle diameter measured by a Coulter counter method of ,
1.4%]10%51 %Irléﬁc s g\?v%nrﬂﬁ xamples %%d‘g{ﬁle%&h%aé of REAGAS IR 1
thearamigiesrand dlresimfcomposition bearhphisiag the partiglesd@ets used in

infroduged,{ b document includes a.general_description. .
that M of %}%ﬁp%ﬁﬁ%ﬁ?ﬁ&% e agrmggfé%ne% nh%\%r}&%emgf?e%cte% ibit
eRuibiting Artibaetbrinkpppettiess 30sueheseAd; Ziroegea td obtaibacteria

aptiRacteralparicles . Slowevar,thers are. Qo&e&rlgggjn%gg gxamples long
of an antibacterial agent and an antibacterial resin product. JP-A

266017 326MAlS B AR S ThEtiRFEHES having aimghrshinptess ¢fedprior
ogless&an e manyfactweduniformly 4 and thenarticleg capbes 1 exrent

dispersed in a resin perfectly in a monodisperse state, thereby improving

tie Fetforffaiee dheGartérRs EREgiltef pabsaify SR tRraRe®t, the
kaeading cand-exltusion: and fave excelleatwhitepess. This patet 1y 1ost
document has no detailed description of an antibacterial resin.

COMEBSHON preHtEa By ARG the aRtBaERHdt LRt PariveE IR water
resi, anithadteriahdeshemelded grticlas farnechitom fhekasit damage from
c%m osition, and a.aﬁibaf rial g‘?in groducts such as antibacterial films,

1

& BTG EN @ Anfioadtial tillifking

a Yid .a %E
an%%acteriaﬁibers, SNtiDEcterial c
materialsy&né@ 2itifondga 26 eits c hntbactedalidetidorizingpageots spherical
aptibacterial.paper, agricdltural chemicals.and cosmetics. 15 Summary of
the Inventionﬁg}%~ tu(ﬁe o{:%E:%ggbjg&r%%?ﬁ(eladp%s%%%Clzr%/elnﬁo]ﬁ?g r&%@/% ed by
ahhmtivacmris dffeht CBposeH bf siNercentaiifg lelundnamh sulfatemonium

hydroxjde padieles whighrhaye solved msresqﬁée&segf &b@e NPIgANIC, 1 1 ess .

antibacterial agent of the prior 20 art, have high dispersibility,
trifspareh cJORNHTIERESs BAA tdlsd BRcélrent aatiBaserabpoperiis, = Das/Dis

especiaihs aptibagtedabactionseiention charagledsicsAier 6o With ne
tap water when they are mixed with a substance

particle diameter D;; (on the large particle diameter side)
of the 25 % value by the particle diameter D;; (on the small
particle diameter side} of the 75 % value of a volume-based
cumulative particle diameter measured by a Coulter counter
method of 1.45 to 1.61 are shown in Examples and the methods
of manufacturing the particles and a resin composition
comprising the particles are introduced.

The above patent document includes a general
description that M of the compound can include an element
having the effect of exhibiting antibacterial properties,
such as Ag, Zn or Cu to obtain antibacterial particles.
However, there are no descriptions and examples of an
antibacterial agent and an antibacterial resin product.

JP-A 2000-7326 fails to disclose that particles having

a high sharpness of 1.4 or less can be manufactured uniformly
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to be made antibacterial such as a resin as the performances 25 of an
antibacterial agent, and contain silver in a specific amount, an
antibacterial agent composed of silver-containing aluminum sulfate
hydroxide particles which are designed tg be excellent particularly in the
above characteristic properties of the antibacterial agent and have

specificB@ pasdticd pleperties (particiesghanse patticle sizes upifpeRtsct 1y in
average Osgcondar epasrgclf dlag]?t%%ég ecific_surface area, etc.) , and

further a mattiod of mand r ntBE&SNA G i eIt RE RAGHBRBEF Of

a%turlng
ectlof the présentsneention 1¢ propide Halanlaitibacte Hala esimeosesitom ing
(gluding a-masisy daigh haya exealiepLiter,passaibilty at the time of
kneading and extrugion when an antibacternal agen 5 kneaded and

mixed by Ubihg drsinkncadingextrutiesambexdestient Bdlispessibiit, ion of
ant ' i lele icle - t in_composition and
vy XCont Geeroy. e ey EACER el A pGEeTl e
prRIPEHIEEC ESFédally aftitadtenal aelion retehtion ategatteristicsiderterial

cordaehwiihiar yvater, it 1 0rtinagtenal 1esiPIAUGIS SUEB AS: t i on, ang

antibacterial films, antibacterial fibers, antibacterial nonwoven fabrics,
affifaictérd ebaftg< &fid AnBbactefiacaiiliiRg amatstiald atiespiicrlarf 1 1ms,

hasa psakiearthal whepansanthacterial L15-resin produchissadqunder a

tap water contact environment for a while, its antibacterial activity is
(GtAIBRCOS hidaly TRUb S th BRRGH TRtidd oMt it ViEwrarthigeRrts

stiharieiherebjeatiofdbepsesentiaveniiende pravide rvaetibactetalper,
reasir}:ggrgggsitioq which can {etain 0 antibacterial properties for a long
tifie even in praceswhare” tag watst i€ 85 UsRd, such as kitchens,

bathrooms and toilets, or under the condition that products such as cloths

a@umgggsg glftagﬂ/vat% many fgﬁes’ products formed from the

c ; t to be mixed with the 2S resin

compositidh drid blirasthbdasf mancfactgring the: hrtipaetedatagertent ion to
A}@PH\‘FMS%&FQE{E@&%&R 3%%’%&&%0988 gg,e‘@f%'@s'% et%g [ac”cg taining

carried out before an antibacterial fesin product is obtained, that is, to
sEIvET BYeB| it thatthelBolnrIEhRR EaiHot beapearhtedhidrariengaitved the

apd 3lEh st the inorganic antibacterial agent of the prior
art, have hicgh dispersibility, transparency, whiteness and
also excellent antibacterial properties, esgpecially
antibacterial action retention characteristicg after
contact with tap water when they are mixed with a substance
to be made antibacterial such as a resin as the performances
of an antibacterial agent, and contain silver in a specific
amount, an antibacterial agent composed of silver-containing
aluminum sulfate hydroxide particles which are designed to
be excellent particularly in the above characteristic
properties of the antibacterial agent and have specific
particle properties (particle shape, particle size
uniformity, average secondary particle diameter, specific
surface area, etc.), and further a method of manufacturing
the antibacterial agent.

It is another chject of the present invention to provide
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be exchanged in a short period of time due to low filter passability

(pressure of an extruder) at the time of kneading and extruding a resin

when a master batch (MB) is manufactured from a resin and an

antibacterial agent by using a resin 6 kneading extruder. If the machine

can be operated for a longer time, resources, energy, labor and time
requiratkfobsaxchangingtbe fiteceapbe tut, dhereby maldne i posslie- e
tQ_provide an_antibacterial resin camposition and an 5_antibacterial resin

p(%r)o%: u%ﬁo ﬁ]aevéglgeﬁ/xﬁea!%%v%r\l‘r c%%?t\?vﬁi&aigso?b?égﬁﬁg udthaFUgiugfte of
iscadarthierd bjedt e the: piese miaventiamtoi providerprotueie othesthaeaded
t b ti jal resin _products, making use of the characteristic
P R L e R Ao, et tene
afliagsraldcoboyizimpagdas tanmibaktekal paper, dgdcalttrat les formed

chegipainand sosmelicsptha veniors af e et inuaion have
conducted intensive studies to attain the above objects and have found
184AREGIRER ESAfaINinG BRIHHPREE BWTAte Wyt Foxivs paricfe syepidsarited 1a 1

by:the delloydng forapia 519 G haverexcellent antibacterial v 5 o

properties as the performance of an antibacterial agent, a resin

CORHR RO G fHe® pafiRic@aid didled ARICHE B Medmdm the
cemposiionaidi are alsa excolentieaptibactarialoropertiss aswelhas i 1yg,
filter passability at the time of kneading and extrusion, whiteness,
t%&%&?e%? ha ‘arkibGiefial ARfoPREERIOH chRRICHEHS RS Sierics.
cantacbadthdap aateio andrantibanteriahtesin progHCts SUeh 8% i ng
antiEacterigl films, 25 antibacterial fibers, antibacterial nonwoven fabrics,

m erla . . . . . .

ant acterlalscoatlngs and antibacterial caulking materials are also
excellentihevhiteness; trartsparency cnteantihacteried actinnaetamion-erial

characteristic er. contact with.tap water. The present invenption has
been 30 %éé%%l%sﬁegd %égéd%r}ldt%ls finaing. TheihveRtore Ravetirerment
féend thathhé abové spanitidsscdrels advantagedusty Useddhantifurigatt or
D3, 1antihagteria) depdoriziggagenss pgricuiiural chemicals and . .
g%fmetic%nother than molded articles, making use o%%’eir?na\ﬁﬁggc?e%aﬁhls’

pkbpetties ItHesresbsmRhtsh RastdisSorbess atcomystishédhdsed onvide

this findiibacterial resin composition which can retain
antibacterial properties for a long time even in places where
tap water is always used, such as kitchens, bathrooms and
toilets, or under the condition that products such as cloths
are washed in tap water many times, products formed from the
composition, an antibacterial agent to be mixed with the
resin composition and a method of manufacturing the
antibacterial agent.

Another important target is to attain a technology
which is generally carried out before an antibacterial resin
product is obtained, that is, to solve a problem that the
machine cannot be operated for a long time and a filter must
be exchanged in a short period of time due to low filter
passability (pressure of an extruder) at the time of kneading
and extruding a resin when a master batch (MB) is manufactured

from a resin and an antibacterial agent by using a resin
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According to the present invention, there is provided an antibacterial

agent composed of silver-containing 5 aluminum sulfate hydroxide

particles represented by the following formula (X-1) or (Y-1). (AgaBb-a)

bAICAX(SO4)y(OH)a'pH20 (X-I) In the fogmula (X-1) , a, b, ¢, X, y, zand p

satisfy 0.00001 a<0.5,0.7Gb<1.35,2.7<¢c<3.30.001<x<0.5, 10

liheyd 2, dxtzwdband 0 £ cid, respectively B isat lepstenred for a
novalent cation selected from the group .consisting of Na', NH44, K'

SRS, T Fotal CRG8 (EF ‘2 Sahec B et inG 18 VaRehdass) T

theastmahersgf phelsfdflthe catmndsatisfies 8xe(lebBr)akiRgand Adsssibie

1 1ie_acid ani - M3-cAl OA4)y(QH)zpH20 (Y-I) In

R s E L S e

1885 Pometer 3al resia pEodhetly 8Y hhe GSopiebyrespectivelg B ist,

al jeashone 20 manqualent cation selected frgm the group consisting of
Na’, NH4', K' and H304, and M is Ti or Zn. Brief Description of the

DrawingsTtig 1 ista SEMbRBIGHRIERSGraph of Bgharicespatticlesvestalidn to

ExempleiX-1r-5ig.2ds assEMPhefomicrgraphRfsnhericalparticles 1 A20 ;
in Example X-1-20; Fig. 3 is a SEM photomicrograph of spherical particles
AR GHEEPpBRADT  REFR]. F RS LEERPSHRSHTEOG &IPBEE HeaR AT the

patticlass A22:in Example X 1-22aki0i § js a:5EM phgtomicreaiagh of
spherjcal particles. A30 in Example X-I-30; Fig. 6 is a SEM
ABOIESGT AR of SFHRTER! BARRICIS I B SEF 531 PSS
asSEVctiotamicrognaph of slisk-kespartisles tB=k in Example X-1-32-1;
Fig. 8 is %EE'\QHhOt micro%rtaptt}]%f Eaired Rarticles 5 Cl in Example

X-1-35; Fig. 5 i8'a SEM Bhotomicrograph ot Hee Graftike pdidR B R cted

Exaiphe Xvie38 tEigi 28 is@ SEM photbmieiograplviof cestangul@rhave found
Parplelepiped PaCisles LB MRS Xili*u 13 0% 15888 parcicies
photomicrograph of hexagon
represented by the following formula (X-I) or (¥-I) have
excellent antibacterial properties as the performance of an
antibacterial agent, a resin composition comprising the
particies and molded articles formed from the composition
are also excellent in antibacterial properties as well as
filter passability at the time of kneading and extrusion,
whiteness, transparency and antibacterial action retention
characteristics after contact with tap water, and
antibacterial resin products such as antibacterial films,
antibacterial fibers, antibacterial nonwoven fabrics,
antibacterial coatings and antibacterial caulking materials
are also excellent in whiteness, transparency and
antibacterial action retention characteristics after
contact with tap water. The present invention has been
accomplished based on this finding.

The inventors have further found that the above
particles can be advantageously used in antifungal agents,
antibacterial deodorizing agents, agricultural chemicals

andcosmeticsotherthanwwldedarticles,makingusecﬂftheir'
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plate-like particles F1 in Example X-I-45; Fig. 12 is a SEM
photomicrograph of octahedral particles G1 in Example X-1-46; Fig. 13 is
a SEM photomicrograph of columnar particles 15 HI in Example X-I-47;
Fig. 14 is a SEM photomicrograph of agglomerated particles V1 in
Comparative Example X-I-I; Fig. 15 is a SEM photomicrograph of

spheriosh padiskes] YoAdpd it Examplens!-b+le 20,5918 158 $EM1ae a1s0
photomicrograph of spherical particles Y-A-4 in Example Y-I-4; Fig. 17 is
a W FHOtIRRIGGTABA JPRERENIQ phlticfest YA -Example Y-I-5:

Fig. 18 is acsbMphpiordiceagr apheal disk-like, paricles, 200+ 104 ovideq
Examgle Y-I-19; Fig. 19 is a SEM photomicrograph of spherical particles
YR8 B3RS Y2 18981T 26 WREE phbtomitisgrapraraining
reclangiuiam patdlledepiped paticlaseY b30Hn Exemple Yre3Qrauh 30 Fighe

21 is,a SEM phptomicrograph of agglomerated particles Y-V-1in
C%@p%a?gt%\?e&)Efgr%%}é?-Iig "Bl_e{st %/%defZ)F ractical Embodiment of the
IntBaiibn Thé dRibagtelial agent pftite present invention and 9 itswuse

will b sgl reipunder in detail, Aluminum sulfate hydroxid
pghic%%gag{% e% gg%ga%gr?a’l fgen ’ofcthexp’regén? ir%/%%t%nsgr%lf ?y 0.00001
c@npound . Fepresented by=tha abeve Jormulac(&1poB(Y4). dde 5 x = ¢.5,
cqmpoungs represen egb t<h formula (X-1) and (Y-1) contain_silverand _
egh'igit arr]}ge%glf?rft a%wtiba%teri?l fane ig]n Fas%dmon£ thid STRS Sarticfesor B 18
tk@cdﬁﬁé@ndﬁlﬁm@wﬁé&w&h@m ferhelas ¢-1f ant (Yipageroup
veRgus iylesmsipy + paiicle shape,parficts-distripution, partigle size, ;,
10 cohesiveness and uniformity and excellent in terms of glsperﬂ ility in

atedirPafmige sVt aha lpewiarityhouy el frageninumisitatabers of

hisdroxiderpariclesefiiba spresentinventien.the pgmpaynd represenigd o g
by the formula 15 (X-1) contains silver and an organic acid anion (A) in the

e Qi€ ANYThE CothptimEtepresented by the formula (Y-I) contains
silver.B:the.pmlecale. butnet therrgama acid anion (A). (Y-1)
In the formula (Y-I), a, b, ¢, y, z and p satisfy 0.00001
= a<0.5 0.8=Db=1.35 2.5=c¢c=3,1.7<vy<2.5,
4 <z<7and 0 = p = 5, respectively, B is at least one
monovalent cation selected from the group consisting of Na*,

NH,", K* and H30", and M is Ti or Zn.

Brief Desgscription of the Drawings

Fig. 1 is a SEM photomicrograph of spherical particles
Al in Example X-I-1;

Fig. 2 is a SEM photomicrograph of spherical particles
A20 in Example X~I-20;

Fig. 3 is a SEM photomicrograph of spherical particles
A21 in Example X-I-21;

Fig. 4 is a SEM photomicrograph of spherical particles
A22 in Example X-I-22;

Fig. 5 is a SEM photomicrograph of spherical particles
A30 in Example X-~I-30;

Fig. 6 is a SEM photomicrograph of spherical particles
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In the text below, the compound represented by the 20 formula (X-I) may
be referred to as "silver- and organic acid anion-containing aluminum
sulfate hydroxide". The particles of the compound represented by the
formula (X-I) may be referred to as "partgcles (X-1) " and the antibacterial
agent composed of the particles (X-1) may be referred to as 25

"anghagteriakaggnt pagtictes; ¢X-1)". Further, the particles of the compound
represented by the formula (Y-l) may be referred to as "particles (Y-I)"

and the aftiShctérisf fHETEHRPEERY GF R RicRE AABmaiseparticles
refarred tmagamitbasteriak agentiparticles (Y-1)". 30 In this text, it is to be
understooI_d.that he,term "%ntib%%arial agent of the present invention™ or

"antibacteriaf agent® Bnfbrates BORTRE HrtiBaLRRE SeRepdtieRaXtb}cles
anid thienamtizactaral agentparticles (Y-1) The particles of the compound

represented by the 10 formula (X-1). and the particles of the,compound _ |
representgégby %eﬁ%rrﬁu%%—%%ﬁﬁén ﬁFers%pﬁf: Aention Wifge 9r21n-1ike
desuribed Ieteinbelow Fethigdrdek 5IH 3@luminum sulfate hydroxide

particles S 19} -1): According to the present
inventionﬁtg éiis%béz‘:ll %ou%? %&ﬁ#eg éﬁ%gggﬁéﬁaﬁ%n? paﬁlc eJ‘:s‘m(-mlalr
r@?@@érﬂt@.dwmgdamﬂn‘éﬁéﬁﬁﬁla (1) MVémMeWeHdracteristic

10 propertigs, (i),q(H) and Q")s'ﬁﬁegﬁ%%?&'yc%@%giéﬁra@f %?&Q%gﬁ%/g o1

particle diameter measured by a'laser diffraction scattering me

toPER 4R - prefsr bR 1 98 S5 i) 4 BEERgpBTife SurfacSarea of 0.1 to

250 m2/gp A5 preferablysl 1P ﬂ@é%ﬂﬁ):%ég@wﬁsa ef the.paytigle.size
distribution defined as Dr = D75/D25 (D25 is the particle diameter (on the

SHAH HhfiGE dfandiBr E¥aYBEhe’25 9édalue of a volume-based

cumulativeipgrticte §E%@Nbpﬂ%8@i@f®%@§ﬁ%@d&yﬂﬂﬁﬂé§e%articles
diffraction_scattering _method and D75 is the particle diameter (on the

Iafégle lﬁhrﬁéﬁ‘é‘“&? et %ra"ei bf the 75 % value) of 1.0 to 1.8, preferably
1.01 to 1.Bimora preferablys£@1rthot Eninassgreferabhy 1 qtockhd 25t ed

T?g £ QO\C/E 83‘&\,’6{?3961%60 nda%%@@g%ﬁgﬁte{ e(i)xgg'_l'zspecific surface
a eaa(ﬂ and sharpnéss B[F)po Re particté P ’

Fig. 15 is a SEM photomicrograph of spherical particles
Y-A-1-1 in Example Y-I-1-1;

Fig. 16 is a SEM photomicrograph of spherical particles
Y-A-4 in Example Y-I-4;

Fig. 17 is a SEM photomicrograph of spherical particles
Y-A-5 in Example Y-I-5;

Fig. 18 is a SEM photomicrograph of disk-like particles
Y-A~15 in Example Y-I-19;

Fig. 19 is a SEM photomicrograph of spherical particles
Y-A-18 in Example Y-I-18;

Fig. 20 is a SEM photomicrograph of rectangular
parallelepiped particles Y-I-30 in Example Y-I-30; and

Fig. 21 is a SEM photomicrograph of agglomerated

particles Y-V-1 in Comparative Example Y-TI-1.

Begt Mode for Practical Embodiment of the Invention

The antibacterial agent of the present invention and
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size distribution (iii) are independent from one another. Particles which
have two out of the three properties at the same time are preferred and
particles which have all of them 30 are most preferred to attain the object
of the present invention. Further, when the antibacterial agent particles
(X-1) of the present invention are characterized in that they are not

agglomesated:dut mandisperse agdave the following, 13 partigle
shapes. Although the antibacterial agent particles (X-1) of the present
invention havB VaHBUS YR&FES thefiare: tRaraetarizbelin Thatthepare

ugifermbicshape.and sizer %@r@y@%@@g@@teﬂﬁ&w%%@% Affpound
for particle shapes, the particles of the antibacterial agent are roughly

di RS R4l Thék-RARPF o L stohB ke )| pafredothafourer-iREE

rieegraindike, regiaagdat paralielepipad haxagonal platg-ikeeolympahe 2 in
(cask-like) 1Q and octahedral particles. These %article shapes will be

d&dcribed H AT With refdtériteh 16as 316 132eiRrT1ad fyartsembased
pbetarhiteographs efdypicall partictes nbtaisegdubzanmpes-ebberraset the
invgn;\iron.f'lér%% uspggez}?j ilge ga&ticl&g ?re observed based on their SEM

16 PRotomiErographs Eniargedat abbut 10D0DX = 0BBOL Bigt 1 A frgs ©f
SEM phofbmistograph pheornivehtiodalytkridwit atkali alamirium sulfatee
hydroxi icles. Examples of the spherical particles are,shown in Figs.
1}%%%é e‘é%%{%%ﬁeﬁgaé p%%lhc%slt I(zzlalr% %ea”cfll\(il}iig A gqﬁ%pﬁ“élric%?ﬁgﬁicge%
havirgersmbodthisurface showrsinnkiga £ fephietigal pardbles hayingnsmall
g@@ﬁgg{ﬁgwr_face shown in Fig. 2, spherical particles having a rough

surface and wrinkles (scratches or cracks) shown in Fig. 3, spherical
particles RaArRfsifaf Aoieg oY entdsst sHowdrinFigedras sphéseabt the

particles-havingansmeoth suiacea) m%@ge&_&&a@% thanthose 0f114
Fig. 1 shown in Fig. 5, and spherical particles having a rough’surface an
whkies SKEWR HBIgS 161 VST eRRPpid o PHRAISIEIRE pArfaIdSR sowrith the

Figh 13011 Ehgrpartieles dsweAlmast syrantrical and.demeddmnt,and (v_1)
rear sides and are shaped like a_"go" stone. The disk-like particles shown

P PRSI S A SHdot SR AS HaFBs s Sithd bsredfrideaqsd anion
shiawn in Fig.

In the text below, the compound represented by the
formula (X-I) may be referred to as “silver- and organic acid
anion-containing aluminum sulfate hydroxide”. The
particles of the compound represented by the formula ({X-T)
may be referred to as “particles (X-I)” and the antibacterial
agent composed of the particles (X-I) may be referred to asg
“antibacterial agent particles (X-I)”.

Further, the particles of the compound represented by
the formula (¥-I) may be referred to as “particles (Y-I)”
and the antibacterial agent composed of the particles (Y-I)
may be referred to as “antibacterial agent particles (Y-I)”.

In this text, it is to be understood that the term
“antibacterial agent of the present invention” or
“antibacterial agent” embraces both the antibacterial agent
particles (X-I) and the antibacterial agent particles (Y-I).

The particles of the compound represented by the
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8. The characteristic feature of the particles is that two 12 disk-like
particles having a flat bottom surface and a domed opposite surface are
paired with the bottom surfaces as symmetry planes, and a space exists
between the peripheries of the two particles. An aluminum salt hydroxide
for bonding 5 the two disks exists in the £Bnter portions of the mating

surfa Thig paired particles look like a ha rger. An example of the
ritcgeogrﬁﬁn%ﬁkeéépa?rﬂtéclgs %s%%gv%aﬁ#ﬁéi& =r n(i‘-bp%r(l)%}%cféadn E}%B’LH of 8Réfrsented
rideygiaivelikepantce ([Yeliptiodndlits sectereintthérdiractidnril®rill be

pg@gg@gﬂ@&t%g}eelglqggligmali(%{lre&lligg i%%lgnéq:st circular. The particles
of Fig. 9 have small wrinkles on the surface. An example of the
rectangular parallelepiped particles is shown in Fig. 10 and they are a

reglanguiarRalielepined 4, ¢1958.19 adqular heyxabedion and have g, «pe

smooth surface. An example of the hexagonal plate-like particles is
sHEWHBig { ¥1 ITHe hexagonal plate-like particles are shaped like a

plate having dae-faces efa hexabedwnformed. Ry §B‘nsz_id§§' hBE sk sides, ing

do not need to have the same 20 length and contact points between

adjaeénttio Sacs R 18dnd ISR ExRMBle'SIIRE Jeemicmariatciey the

isgbewn indhigu 12. They arenshapadhiikeran ockabgdratassambafdwo.
pyramids or, biased octahedron. 25 An example_of the columnar particles
ig%%%%%riﬁjrﬂ& 3 Ea ﬁ%gluﬁﬂ%r battidle MEFRAREE R IvEYing middle
pdrtibn subsiantatydikgsa sakeaask-{provine Cask) arimaytbe shapedred by

like a cylindgr tﬂ%vig% a(g@roast ][_o,und sectié)n. The particles of Fi?%. 13
have a large nimber of 30 irregulatities Bh the stiacBek8Aderst8od to 12
from Figs. 1jt@ 13 thef paticleg af the tpresepkinvention are uniform in

shapg and siz E)Ith figur photomicrographs) and have hig 2
dgppéer)sibility. %e sggpeslo t’FﬁeSa J'E)Ji!'?%cpearﬁc es a(r)egeé;i?ésggd o%’la%‘sﬁ‘?’
the 13 partiekest anaHe partictesiay he’ slightly deformed or include

othey particlgsing-small ameunt. The surface SmMaohness, ing ; o qefined

irregularities and small wrinkles on'the surface of each particle are no
particularly Rrfiited andP% ey belexistEnt BEnBAGKtehe diameter (on the

small particle diameter side) of the 25 % value of
a volume-based cumulative particle size distribution
curve measured by the laser diffraction scattering
method and D5 i8 the particle diameter (on the large
particle diameter side) of the 75 % value) of 1.0 to
1.8, preferably 1.01 to 1.5, more preferably 1.01 to
1.3, most preferably 1.01 to 1.2
The above average secondary particle diameter (i), BET
specific surface area (ii) and sharpness (Dr) of the particle
size distribution (iii) are independent from one another.
Particles which have two out of the three properties at the
same time are preferred and particles which have all of them
are most preferred to attain the object of the present
invention.
Further, when the antibacterial agent particles (X-I)
of the present invention are characterized in that they are

not agglomerated but monodisperse and have the following
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A description is subsequently given of the method of specifying the shape
of the particles (X-I) of the present invention. One of the indices for
specifying the shape of the 10 particles is Wadell's circularity and
sphericity which have been used in the field of the powder industry.
Wadell's sphericity "s" is defined as s = @stirface area of sphere having

thlgasggg%yglug}% s particle)/ (surface area of particle) As "s" is closer to
1, the particle is more 15 spherical. Wadell's circularity "c" is defined as ¢

= (circunfiérees Ot thdsametarba esgirdjettetaen gfarticles (X-I) of
Paieleyidumierense: ol plans.gloroedion of Paigle), Ayt s gloser
e

to 1, the particle is more circular. 20 In the present invention, the‘spherical
skdperther paricielihetiis thathRy panrtleialenshapad hieea dafl as ze,

shawa in Figsy 1 dmbandshas aVadelbusphrricity 's” auhich preferably.
satisfies 0.95 < s < 1. In the present invention, the disk-like shape ("go"

25 BRAIKE BRATRY b teSFafticIE MfeaRs Bprerdidalshgsa vk gheoughly
slairy dligssetat @s Hienhads ek Iotaiionasshewn iy S9stoMere 1 kxe) , paired
specifically, the projected image of the particle when seen in the direction

of RV BFFoATE has B RRCBITS Creufuiy oY SHEmEaISHeS 0.95 < 5
1ok 88 ANl @ (shestidiammeteytongidismeaten) ratie. "atef then gHiptie se€tion ke )
Whicg rggf:ee{ﬁblgrsaiisfieaio.,% <ac< 0.?it In the present invention, the,

pairsd Shape. (TAmburda ks $R&pe) orRESHAdE hrddhsthaPReb will be

hemizphered partidesaté pairett aseshevariad-ig.B.fhese 14 esista .

gap (groon etween the_peripheges of the mating surfaces of the twq
hemispher%é?ﬁav;ﬁﬁc?%%. gi e%%l;%ﬁfﬂepé%ﬁ%%r%g %ﬁl(?nhgsdig e[fgﬁlcal
ratprEicflihe phired rpatticieE satisfless0o f chefirs and thinfwddthiefrgap The

behweenss gatingsurtaces of bemisphergs)/(shart diameten fatio u' . opy
satisfies 0.05 < u < 0.5. In the present invention, the rice grain-like shape
oPlie saticle e and s spharsisafshnonith the shobX diandetepa8the Fig.

axip afJotatinnagshewn inFig %R Referabls the Ghort diameter/lang, 4 5

diameter) ratio "a" of the ellipse satisfies 0.1 <_a X0.5 and the Wadell's

PSR suddirt Bids ey s particles.

Examples of the spherical particles are shown in Figs.
1 to 6. These spherical particles can be divided into
spherical particles having a smooth surface shown in Fig.
1, spherical particles having small grains on the surface
shown in Fig. 2, spherical particles having a rough surface
and wrinkles (scratches or cracks) shown in Fig. 3, spherical
particles having small holes (unevenness) shown in Fig. 4,
spherical particles having a smooth surface and more linear
portions than those of Fig. 1 shown in Fig. 5, and spherical
particles having a rough surface and wrinkles shown in Fig.
6.

An example of the disk-like particles is shown in Fig.
7. The particles have almost symmetrical and domed front
and rear sides and are shaped like a “go” stone. The
disk-like particles shown in Fig. 7 have a smooth surface.

An example of the paired particles is shown in Fig.

8. The characteristic feature of the particles is that two
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In the present invention, the rectangular parallelepiped shape of the
particle means that the particle 15 may have a shape similar to a
hexahedron as shown in Fig. 10 or a regular hexahedron. The Wadell's
sphericity "s" preferably satisfies 0.5 < s < 0.8. In the present invention,
the hexagonal plate-like shape of the parficle means a flat regular

h%( [@I.%O illar-like.shape as shown.in Fig. 11, Preferahly, the
e e A L e e S domed
seeprfesThtite top Sadace vetheadottoin witrface Isatibies0195sur @89 as

a@“mﬁ i n di I ]i I r n) ratio.'py .
satlsfieg( gyd%k 535%%4 él%gé E}rﬁﬁe%?gge@nt%%%grtﬁﬁﬁ%%g%%ﬁ%%ﬁaﬁé éﬁjeh of *=°
thef papfcleindmistthal gfe-pafiele I3 edmidesad to bedsheapbdelikembponding

oqtahedralagsemblyof fwe pyramidsor abiased (octahedron as shownin ;1
Fig. 12. The above Wadell's 30 sphericity "s" preferably satisfies 0.5 <s <

0.89WithoB gaZifg tBAty 8EhRAGGAREGal patklel itFRay IdoRmiRarger -

hexahedralipastiglasiue toran Hackeasinggs causadcbythe dnsyfficient shown
resolution of the SEM photomicrograph. In the present invention, the

cotimnaP (cadk-liKe} 5P ERAFE bFtheShaHiericl6a6d a‘chiimAairdiapklike
apahewer i Hg 13 angeoversrishane Bavirg aradivs:ofdhe ceater i on
portion in the height direction of a column which is 1.0 to 1.2 times the
ISR T3 Shrface HA the BEROM LR Rbe 8 FrefeShly P ativet
Wattell's ircularity&c'beasedcdre theo Prajected Images ofihel Opuatiiactes on
ar%qjghesplq_;[ rréesurface satisfies 0.95 < ¢ ¢ 0.99 and the (height) /

(diameter o ﬁ)p surface or bottom surface) ratio "d" satisfies 1.5 <d 3.

10 Accordimgetsdhie beeséntevertiory asudescriredsdicvEsrsilver padticles
organi ' ign-contajni ' sulfat droxide particl -,
o S R e TR pipea
PR PedtangulaE pridiie | dphzed @k agoral PldtevtikearieactB fragntife,ce .

octanedraland,colymaatan hie pradderd aceoring b appleaion and: o5 5

purpose, and the particle diameters of the particles can be controlled.
MERAWARIlé Ssiva e -antlorgdii€ abitrafichiedntaiitg dldmmurastfattes are

hydiaxide particles baving abeptitaulhe faces of a hexahedron formed
by six sides. The six sides do not need to have the same
length and contact points between adjacent two sides may be
round.
An example of the octahedral particles is shown in Fig.
12. They are shaped like an octahedral agsembly of two
pyramids or biased octahedron.
An example of the columnar particles is shown in Fig.
13. Each columnar particle may have a swelling middle
portion substantially like a sake cask (or wine cask) or may
be shaped like a cylinder having an almost round section.
The particles of Fig. 13 have a large number of
irregularities on the surface.
As understood from Figs. I to 13, the particles of the
present invention are uniform in shape and size in the figures
(photomicrographs) and have high dispersibility. The

shapes of the above particles are expressed to classify the
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20 particle diameter can be provided according to application and
required packing. The particles are not agglomerated and are excellent in
dispersibility in a resin, and the agglomeration of the antibacterial agent in
the resin does not occur or rarely 25 occurs when they are mixed with the
resin, which is considered as one of factdrs that a resin product

CompHsing dae %{}E@a‘é}?éi%ég%&t&@sarﬁ%%}”Bé@ﬂ%@ﬂ@??‘tﬁg%x ed or
properties even when the content of silver iri the resin product is very low.
ORFthrFMoRbaRpeREEERASIB Y BORXEs untikpustedly Bl surface

antirstenal sstivit which.ganybehardlyattained by the teghnglogy of the 1,0
prior art. As for the mechanism of the antibacterial agent particles (X-I) of

tHEBrE3ERt iRve Mo WRRth it 8tich AMexpactediyHigh aktibattéligd and

astiitybthefelewwgtl & sesone aGekIS@AIS0 presumed. The reason why
the antibacterial alg articles (X-I) of the present invention exhibit such

t
high antifAct&iTaf rﬁ%ﬁiﬁ%‘e&ié BEGRIHTE beXngiy FRdichl &ih aeghod of

hyghroxylffy tadical{® H) apee adilyfaempd frone thesantibactedad agentpresent

particles for a long time when the antibacterial agent of the present
. 1n"v§3ntlon . . . . .. .
invéntion i1s éxposed to light as the organic acid is introduced into the

internal stuetucef ottive moletakes of eackpéthefantibactatial apepte of the
patticles as an.ani hich | e factors for enabling the .

B o o NS AR Sgene P e sanp P ich have
inveatlon i Be Whaittandulfol & lodg tinse. pMosief silvetdstsed inorganic
antlpacteﬂglm_ IS, Q lilggﬁrg)f@t have;a fatal gﬁge&tagg% tzhe(ys?!g‘ggge area
exhibit 15 antibacterial properties any more after they release silver ions

thou PRy iabit BAtibAG T RINprypariBs it ctHey i cde eldase Sivee area

ions. Jhedresent inveation basically solves this prablem In addifan.; o more
according to the present invention, as 20 a third factor ofp an antibacterial
prapEi déelopment improving effect which is obtained by introducing

the organic@egid ingo tj@r@m@{,‘ﬂaﬁstm@mrg Hf gaeh 9f thesantibacterial
agée%nt parti%eséx-l) of the present invention as an anjon, it is presumed
th i

HighEH BRI 25 PerSAfiEnce E4n BE fronided htoly % the
abave tlispesiqe ieftach andéhe sadicalforming effect but alsp by therticle) .
eggCLC” is closer to 1, the particle is more circular.
In the present invention, the spherical shape of the
particle means that the particle may be shaped like a ball
as shown in Figs. 1 to 6 and has a Wadell’s sphericity “s”
which preferably satisfies 0.95 = g8 < 1.

In the present invention, the disk-like shape (“go”
stone-like shape) of the particle means a spheroidal shape
with the short diameter as the axis of rotation as shown in
Fig. 7. More specifically, the projected image of the
particle when seen in the direction of the axis of rotation
has a Wadell’s circularity “c” which satisfies 0.95 = g =1
and a (short diameter/long diameter) ratio “a” of the
elliptic section which preferably satisfies 0.05 = a = 0.5.

In the present invention, the paired shape

(hamburger-like shape) of the particle wmeans that two

hemispherical particles are paired as shown in Fig. 8. There
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of improving compatibility between the carbons of the organic acid of the
antibacterial agent particle and the resin, that is, the multiplication of

these three effects in the present 30 invention. The composition of the
compound of the formula (X-1) will be described in detail hereinunder. In

the formula (X-1) of the present inventiont®a" represents the amount of

silver ion exchanged into the 17 antibacterial agent particles. As th ,
nt?n%érs%algva?&g ,%f?g 225 Mes gFg“é??r%o%%%il\?egr% onh exchan dtlﬁﬁ) it ing
arstibateatias agéntpertities Wwitmtheresult obiingreved crdibact@riad ferably,

Properties Jhen i RUTEcRlAING R Reqonep 00 large, BVl MY, o4
separate out or elute from an 10 exchanger](soll solution) in the
eRAORRTER $odcRid &sil\ier bxide <vhdrebydteheolor ol elresirgrplded ween

artigle; sgmnrisingtbe aptibacterialiagent may hecome dark brown aod ;it, .~

is not economical. When "a" is 0.5 or more, ion exchange 10 becomes
diffftehS AR the Hunteritat vAlug “a" becomes too small, the amount of

silver ion exchangegdratothe antikagteral ageptpadiclesis smalhand snape
antibacterial properties are hardly developed. Therefore, to balance

aftdci&rid PropeihdARAGSnG feRBSTith.(e tofdiamepivbidm Hrepemprt

"alisflesisably setteea fixad rangerdt dhissenss, 'ddirthe forgula Ogl)
is_in tr%le range of 0.00001 to 0.5, preferably 0.00001 to 0.35, more =~
plet&aBlAO 081 06,3 THIME STeamR SRV tioRStE WBfd contating” i of

then 20expigssionshactarial agent cempgsed of silwers apd.organis: acid
ani%j%;conta,ining‘alu,minum sulfate hydroxide particles” means that the
a

e Bhenfis £ETBRANES cOnthinig Ssuch® émall amount of a
compoundotriprispigesiket and-aen viganjc atid representpdlby-a

f the formul X-1) that a peak derived fr he .
OB UL Roh e o QIO e RIS ) 86 ol appadrice
whali thevisarticlebape nidasuted by the pbrdehXdayuliffmcttiwvmethodrig .

Therefore, itis. gonsidered thatthe gntibacieriah 3. agent %ﬁi@'ﬁ@{% ng
particles carrying a small amount of silver not only in the form of an iorl
exeririerblalgs ti sdthesfobmbwhicheddes AoBappear as a peak

measured Ry the: Nowsler X-raydifffactign methadaadlor particles haxing. ,
ashape of the particle means a flat regular hexagonal
pillar-like shape as shown in Fig. 11. Preferably, the
Wadell’s circularity “c¢” of the projected image of the
particle when it is seen from the top surface or the bottom
surface satisfies 0.95 = ¢c < 0.99 and the {thickness/ (length
of diagonal line of regular hexagon) ratio “b” satisfies 0.05
= b = 0.5.

In the present invention, the octahedral shape of the
particle means that the particle is considered to be shaped
iike an octahedral assembly of two pyramids or a biased
octahedron as shown in Fig. 12. The above Wadell’'s
sphericity “s” preferably satisfies 0.5 = ¢ = 0.9. Without
gazing intently at this octahedral particle, it may look like
a hexahedral particle due to an unclear image caused by the
insufficient resolution of the SEM photomicrograph.

In the present invention, the columnar {cask-1like)
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small amount of an organic acid anion adsorbed to the surface. 18 In this
case, when paying attention to silver, it is considered that the antibacterial
agent particles consisting of a solid solution alone ion exchanged with
silver within an ion exchange allowable range have a small influence
upon 5 the color of a resin product. In tAi3 sense, the antibacterial agent

Paiclss BEfeblGoasishal pie SRS BNEXENANIRLISON, cpown in
solution) alone. Inthe formula (X-I) of the present invention, B may be
aﬁ';ig/pel(@f rﬁ@ﬁommti@nﬁhﬁfa@;,lvmemgisatak@miiminuf the center
considarafionnah Shasan ian sadius taagyely dasela Nt obing sivel,
ion and can form an ion exchanger strongly at a wide range, that is, silver

ddes rioteepdrafe FREMIRS o b dHan gertbaree e sive botitewrun fiace .
isppixed-wisthya resin viih-the resell thata seduction,in the \V@it%edéé?}%ﬂf the

a resin product (the resin product changes its color from™ white to dar

bR BF BRFv IgRESHSIMbiMinG Ry ihE2 Bessatt bhenediter surface
function of light) hasdiy ascurs and fudhersafeand econamy.ace fakel o

into account, Na+, NH4+ K+ or H30+ is suitable as B. B'is relatively
prAETARANGE, BONIPN: BRHBERE s dreferdblyNid-s b eBCG+ Smdstd =
preferably NH4+ for the above purpose. From the viewpoint of preventing
discolorﬁt(i:on the amount gf Na+ and/or K+ used as B is preferably as

2 fhé RmBasEsT I 18 VBfetQBly SRAIEFHEFER sPove.

small as pgss]fb &%
theei tota mokandmawsof the 2bdnandvalenbeations asBathen Kimssul fate

u iscaloration, can, be prevented by adding a fluorescent brightener
R S DO000L (b bF 0 Terifhb Cuer N A =
Ka=arenlzediasB in thigé quakttieS) #ds peeferred 1d kis¢ ,a fladmesdent
buightenstfor the prevention iscjaration, Inthe £ase of .
antiba}ctergljal agen‘?particles %%?%fn&%%eggﬁgge ?nggr%ov% é{n(gf’caﬁ%)ﬁse
whichiarelN&e . NMA-aied FBD-R a8 paftlofiine antisactbdalresinided

FQ%@:?@QHB[OE@G&&E@%@_L@A@&%W% He'ately pefarred examnle, 19,
in_order to obtain a resin product which does not discolor or rarély

dftanRE Withobfusihg aidhésdet biRiRtdrrer CaTEmelarefnount of Na
should bessenadierithan H20fdhe talah Mok amout of the eNVAIRNY i ning

cations, as B. Thereby, a resin 5 product which_does not discolor or rarely

d%%%ﬂﬁ?%ﬂn%%lfate hydroxide particles having an optimum
particle diameter can be provided according to application
and required packing.

The particles are not agglomerated and are excellent
in dispersibility in a resin, and the agglomeration of the
antibacterial agent in the resin does not occur or rarely
occurs when they are mixed with the resin, which is congidered
as one of factors that a resin product comprising the
antibacterial agent and a resin exhibits antibacterial
properties even when the content of silver in the regin
product is very low. Only this monodisperse technology
exhibits unexpectedly high antibacterial activity which can
be hardly attained by the technology of the prior art.

As for the mechanism of the antibacterial agent
particles (X-I) of the present invention which exhibit such

unexpectedly high antibacterial activity, the following
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obtained in the present invention. When the fluorescent brightener is
used, benzohexazole-based fluorescent brighteners such as
2,5-thiophenediyl(5-tert-butyl-1,3-benzohexazole, 10 4,4'-his
(benzohexazol-2-yl) stilbene, and pyrazoline-based fluorescent
brighteners and coumarine-based fluoreS€ent brightness may be used as

the dlugrescent baghter, ut of which. flyorescent brighteners registered at

FDA (Food & Drag Administration of the u.s.) and the Polyolefin Hygiene
15 Council feefeapN isE8eViRdH H5tdh efe fokmalaik-Daofthe les (X-1I)

presentinvention. it 04/ioch 82 preferably:Q-8 1,412, 1mest preferahlv 091 41
to 1.1, the antibacterial agent particles of the present invention are readily

fORRERSRHERP G PEIIHMES 50 brefelaiy2 B ize mostibrierabldroxy L

2.94a 3¢k theoantibactedalageptpariclesrof dhedHeseRt IWERIQI- AL, agent
readj}b%f_ormed. The valences of the cations in the formula (X-1) x the

ndRbersoriokF the LaRGhE Ik prEsSed-Re (1B Htdadsawtan (Rpent of

3o)isatisfiesdhs (Invae) sal? ipreferale 8 €db t@e} 4lsReorganic acia
antibactetr;_gcl) a en%particles ?: the present invention are readily formed. In
r

X Ficled By Tehetting thé PattiGe ShaparPhgcule

ordér to'manuractire thepa
parfickessire,db make anifarsthes 8Dlartidesizepdistributions and tan anion,

disperse the particles into a gesin in a manodisperse state as much, as ,
pé%sglsqlbc?g ir'? %hg I{s%/n%fesaﬁg%f %%é: Shiibad gﬁafeélgagh %)%%i(gﬂese (ﬁ-rgtéh%:’t&h‘éterlal
piesehtirmenton, @h drganrreacidbanist beslddedshiringfa reactipresent
habihepraaniaacid.adied can e ogrorated 80, g e molecular
structures of the antibacterial agent particles. The organic acid is, for
example, ¥ArgaficHcid #hoba segahicadad anionawd) ifpereformala agent s

(% s lsasteng 5 selested framaanigns hased on OE%Q}C&?E?&%VQ%mmn

acids and organic oxycarboxylic acids. The organic acid ariion (A) Is

proRraBR AR AS oRe SBREfetPRoAT NS DadPan diganice tarioxysié 1 ver

acids andherganiclxycarbonylicagidy.haviag s 10 2-Garben &0MSi 16 they
preferably. 1 to 10 carbon atoms and 1 10 to 4 carboxyl groups, such as
CAP RS AER, RoRBEAMURYFe ackiriEHFBIHIE Aoy CRaHF BRI LLY

aeid aromatici earpexyiceacid, hydroxy acid, ketonic acid,
In addition, according to the present invention, as
a third factor of an antibacterial property development
improving effect which is obtained by introducing the organic
acid into the molecular structure of each of the
antibacterial agent particies (X-I) of the present invention
as an anion, it is presumed that higher antibacterial
performance can be provided not only by the above dispersion
effect and the radical forming effect but alsc by the effect
of improving compatibility between the carbons of the organic
acid of the antibacterial agent particle and the resgin, that
is, the multiplication of these three effects in the present
invention.
The composition of the compound of the formula (X-I)
will be described in detail hereinunder.
In the formula (X-I} of the present invention, “a”

represents the amount of silver ion exchanged into the
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aldehyde acid, phenolic acid, amino acid, halogenocarboxylic acid and

salts thereof. Out of these, the organic acid anion 15 (A) is most

preferably at least one selected from the group consisting of oxalic acid

ion, citric acid ion, malic acid ion, tartaric acid ion, glyceric acid ion, gallic

acid ion and lactic acid ion. When the affount "x" of the organic acid

anj j the f la X5 isfies 0. <-0.5,.nr I
0 Ot K A ra Dretarably OL00L S X <0211 o Sy, e 2
atbsifenfd aHibatterfaPige it ipbredes haling wredbovesshricisshape

a@%@@ﬂ&%@égﬁéﬁmQﬂgmﬁaﬁ%f%ﬂﬂﬂgg;W&@HuﬁhgI§g§ﬁiQa%9£§$@§oved
effect is not 25 enhanced any more and it is not economical. When "X""is

sBHeMSh T 6601 RiftBEtetidFagel it Partiche Malify feidboirel sieapen”
ane paticte size uaifarmjtys areybardly phiaipad..and the-object othe from an
present invention such as the improvement of antibacterial properties 30
COMSIBFSIRIBE EaliSE b thE tmativh dFtH So6Y hYAFURGI FadiRdpecome
aerd the:effestiefdmprordng:bempatibility ketween sthecarganigacidangd the c1e
recsirtln is hardll¥ agﬁined. then 'yt in tge formular%g)();gjof the present
invaniion satiefieac 75 v 25 Eehrdtératis 1 s 5 SOYfe $A Tk brown and
antibacteniat ageohpartictes .of thiequresefrit invemtioncarenseadilyi tateetthange
en.'z" satisfi <7, preferably 5 <z <7, the antibacterial agent
e L R e e L T iie s o e coo
formruld (X Phepresams thefambinest tosta watergrdigendrally he
satisfi : T “p" te ~0" ssible or. make it "0" .
d%/qﬁgfg&%%)rcig rll o?v%]%?g?bg%ﬁging l%%%)egcsarrsl%%%%t additio rrllragl ﬁylﬁ.)a crerial
BaKiPBES piefaraniy chaiedlout 3¢ 6odcradoweFhgheAdiethetivakivg. ance

te/ppergiveds POCHr figher, fusther BINCOF Righer Rartigulasly, 6006 .

or higher, a water-soluble aluminum sulfate represented by the following
fdt Ry BePpartidlly ferméd siRFtheakatér Fedistance bivadshpnge. In

praductcarpprjsingthesame mandeterigratg. When theamouat 15xof the o o1

aluminum sulfate is small, there is no problem with the water resistance.
(AGaBb-2) BATRYEHARF WHENHE Baki®y feriferaltnd §s B6ETragher, 0 - 001

padiculagly 450C or lower, the water-soluble aluminum

In the present invention, the word “containing” in the
expression “bacterial agent composed of silver- and organic
acid anion-containing aluminum sulfate hydroxide particles”
means that the antibacterial agent is a substance containing
such a small amount of a compound comprising silver and an
organic acid represented by a formula other than the formula
{X-I) that a peak derived from the compound other than the
compound of the formula (X-I) does not appear when the
particles are measured by the powder X-ray diffraction
method.

Therefore, it is considered that the antibacterial
agent particles are particlies carrying a small amount of
silver not only in the form of an ion exchanger but also in
other form which does not appear as a peak measured by the
powder X-ray diffraction method and/or particles having a

small amount of an organic acid anion adsorbed to the surface.
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20 sulfate represented by the above formula is not formed and even when
a large amount of this aluminum sulfate is used in a resin product, water

resistance does not lower. When the antibacterial agent particles (X-I) of

the present invention are baked at 600C or higher, the particle shapes 25
of the antibacterial agent particles of thelp?resent invention as shown in

Figs. 1 to 13 rpgy ot aintained._F the_ vie ints,of water o
resistance and shapegrgénntilvg%?ﬁe%%gﬁﬁ% %e}:n%%%a%%o?en oF ﬁweSlfvex’ itis
arftiagietr agert partbr s bt e preseht invaraion 3330 (.660G;nsist ing

preferabl-330:ta90¢ 3@ marsrrefesab . 10QS rably: ., .
350 to 450C. ltis prefelrredria(;2 (%%/ g?f? th%&gg%}ggd%%i)r%lgﬂ ba%%%%s]?% thin

N3Ny SIS hete HR ey IeBEmbGIv prévéammpltin £ luence upon

diseelortins.of dlie antibactarighagantpartieles:anda esin progyet
comprising the antibacterial 22 agent particles. Carrying out tﬁe_ drying
st@B@rﬁg%EﬁEﬁF}s BFE e @ Fom e ReRp SihESASEVeftiFiRE of a

cqlenationt \dienibere ist e peaiers i thesprocessing @f adesina if brs |
not "0", fo%exgﬂg)l? wher]éhe amount of the 5 antibacterial agent is very
small or wHan & 7ediRHEd R whter. toftent Whid G663 kot 844 on/ B may

pioblemattypdimé afopocessing, aaesimcompasitigncanben it is taken
manufactured by mixing_the particles,of the formula (X-1) in whichp .

sa%é#'lgs (S é%r Sre%r%b%%g pej<383 ARPWRIRh =P nﬁ%gﬁ}%& of Sfgtively
bakerbwithca resin. @ the athérteand omhendheemis aproblemdhpds dhbnger
"0L,0r ot ¢lose ta. "0 the Hi es of the formula (X-1)..inwhich p is "0" or
close to éO'g)btair?e%jby ad%glng Jz?l 'dr%%%gojf %ak?nlg&s‘igg %8&%8 %‘ée%.e%‘mte
Férexafiptel Ptk cheeoby pohjestrresii dvarasxPET onPBIL is mixed

DQJYEWQQEQQ%{M@@H’t@&)éyk‘@éﬁﬁ%e@?a?f%r?éiﬁuapﬂ)égt?@gr&f% 5N Qess

polyacetal resin, it can be recommended to use the antibacterial agent
whRicIis8fied BrBakstunhiBrtieabsve cofdiibnbanaks "pt@vatetor from

coMent 20 "8a0kclossda "Or Ibissansideyad thattbe RATHAes Of e ng the

formula (X-I) of the present invention can be dispersed into a resSin

cSMPRAT Withbdteiy ddtforiarated By Enttdifhd ihdasratphesstory and
ofthetpastickssize gistibusioninegsures 2a1byrihedasen ditaction na+ nu,*,

s%atte{jng gLethgdstgi% fange Qgtgs:ati%ﬁ%ss 1.r% lDr ;,1.81preferably 10< |
Dr<(1.5, e atively preferably Na”,
NH," or H30", more preferably NH," or H,0", most preferably NH,"
for the above purpose. From the viewpoint of preventing
discoloration, the amount of Na® and/or K' used as B is
preferably as small as possiblie and the amount of K' is
preferably smaller than 1/2 of the total molar amount of the
monovalent cations as B when K’ ig used. Discoloration can
be prevented by adding a fluorescent brightener to a resin
in an amount of ¢.000001 to 0.1 %. Therefore, when Na' and
K' are used as B in large guantities, it is preferred to use
a fluorescent brightener for the prevention of
discoloraticn.
In the case of antibacterial agent particles

comprising three different monovalent cations which are Na*,
NH,” and H;O" as part of the antibacterial resin composition

of the present invention as a relatively preferred example,
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preferably 1.01 < Dr < 1.3, most preferably 1.01 < Dr < 1.2, which is a

factor for improving an antibacterial effect. Further, even when a filter

(screen mesh) is used at the time 30 of extruding a resin, particularly the
manufacture of a master batch, the screen mesh is not or rarely clogged

up with the antibacterial agent advantagebusly. For the purpose of

providing. high antibacterial_properties to an antibacterial resin product
compéé%lg tthBO%aﬁﬁaﬁgct%rig g’gl&t%]f?hélgﬁzes%?ﬁ%l ve(i{(f’lgﬁ, gﬁic‘lgejsSCC’lor
having arsmall Glverageosecenddryparticléntinmetén ospesifioaty:-1dbdener,
m. preferaaly 1 a.5m, more. prsferably Q.1 19 Z.m. much mare

preferably 0.1 to 1 m, 5 most psrelpergbﬁy é%toag. i é:rr%aﬁ}sm/\ﬂwfeﬁ eetOta}‘
aRPaGE setowaary baliclachmietbeof the tamibacterkl agBme pakiicles resin

%9&%@@"@@@@ 0 ddB. [iBe narticles mayhe P&Edéw%mg%%%dsag%n be

en the average secondary particle diameter is larger than 12 m, the
amtiR il pidperties B S F631E chRpRRHibATEomprising the particles
may not berimpreved. £oidhe pumIosef s pioviding nqtonly. agtibacterial

properties but also hi%h transparency to a resin composition, when super

fife PARGSR ARG rg& SEESHRRRY pRititEFRRRstEr slehoasto
05,18 -prefenphbrdd 19 D&% ms snererpreferahly 9.1, 4 -3 83 are-tsed out

of the antibacterial agents of the_ present invention, most use can be

ibtid o1 e CREPRERIRHG “rbpa b o the BRbcen By@m Ftides Broed
thel preseat svenbar sthosaaetiactive indexaverapserds ¢laspad-tasthent

refractive index of a resin and the effect of providing higher transparency
R R B A i b5 e Ao ¢ o ARG SR BEGEE Bt of

a‘ghéaifeﬁiénpﬂ'ékmtbéomgaﬁage@tﬂsedgﬂ m&pma‘_ﬁ mgjﬁtiﬂﬁom Brag
BEJH%E gl,%%l{ffgg ag%a %‘1‘9 ) ]UIOSZ§O gl%ég '.t%ISET%%;)\é?Ie% E I%-t] Hygiene

antibacterial properties to the resin” composition, anti al'agen
p&es Havivtea fargée BIBT gpaeific surface area are advantageous.

However when «iie partgles haygatooarge BET éHSCg ulace aea, o
it may be difficult to charge the patrticles into a resin and“30 when the

paficfes’h&re & 188 snRAFEET3perifie stirfaeelarda, Mhey niasefeunkble 0.9
tacproyide suficienththigh aniibagteriab Properties I eresin e present
composition. In this sense, the BET specific surface area of the
invention are readily formed. When “c¢” is 2.7 to 3.3,
preferably 2.8 to 3.2, most preferably 2.9 to 3.1, the
antibacterial agent particles of the present invention are
readily formed.

The valences of the cations in the formula (X-I) x the
numbers of mols of the cations is expressed as (1b + 2c¢).
When (1b + 3c) satisfies 8 < (1b + 3¢) < 12, preferably 9
< (1b + 3c¢) < 11, the antibacterial agent particles of the
present invention are readily formed.

In order to manufacture the particles by‘selecting‘the
particle shape and the particle size, to make uniform the
particle size distribution and to disperse the particles into
a resin in a monodisperse state as much as possible in the
synthesis of the antibacterial agent particles (X-I) of the
present invention, an organic acid must be added during a

reaction so that the organic acid added can be incorporated
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antibacterial agent is 0.1 to 250 m2/g, preferably 1 to 100 24 m2/g, more
preferably 10 to 100 m2/g, most preferably 30 to 100 m2/g. A description
is subsequently given of the method of manufacturing the antibacterial
agent particles (X-I) S represented by the formula (X-I) of the present
invention. The antibacterial agent parti&@s (X-I) of the present invention

can,pg b@ﬁi@%ﬂ@é&ﬁa&w5%%)695&@&9'?8@9i@ﬂet%@g?%%'sg&%f’fi?&gent

(B) of organic acid anion-containing aluminum sulfate hydroxide particle

repR&serité§ Py the 10 following formula (X-11) which can be manufactured

by the method,deseribed i the speeificationof RCTAIP2003/003831: 3 ynose
(filing date: March 1, 2005). Examples of this method will be described in

tHe SR g gl £ 16 teifaiter  BIBRIGABBA R (GF) PH26 ptIBepsh one
theformulad bf Eo¥ ¥z, dh 8 BAd Asareas definadin-1he 8hove formulas ang
(X-1). To synthesize the compound of the formula (X-1l), aluminum and

sORF R EGd FOUFEE RIS Sich R -alublifuft Saftdte, 2obfiRstRad ) 1s

potessitinnBuHate; ammanivtie sifate-2Q ant-ealCin sHiate,amasaapikgani ¢
acid ourc%material uch gs oxalic acid, and agﬂalkali squrce material

sU&H 885 aitifn ATHIF xR pRtaRiinT hyarSade 8P aMshia Gfidoi’ving 1

salution areveantesttwitts one ambtheribyra dryrar wet pracessitatoms and 1
S)érghgsiébg o @Cni_cﬁ acijgjo%nits)n-csol%a}jlnig a&rggmggo}sculiatg chhycgroxide
particles but not%on%mlng sodium-, potassium-or aerEOnium-Jtyge silver
asBsphalicatydisk-like (%o"t stbnedike) yhairedabarburgerilike)anteoxylic
grain-yke, hexagona -like,.oct ral 0 r particles will be. .
d?gqcr%bda in the p%gra!g:;gah?][})gr(:bsk?J%o1 éﬂ%é%%%}hf%?]gvrvcﬁ%%%]r% tI§1(eer§ %?olucg ﬁtczd’
irdd éehtaéewith-d sikeesolutioninia saspersipnisiicthasd vggaogaddroxylic

agitation forign pxehangegiver igotherorganic aciq, anignseantainings . ; o
aluminum sulfate hydroxide particles, thereby making it pdssible to

mehUfAELTRe Fie BREBSCRRAMAGEN SAHEEIRTST the resat F mvemprgroup

Theeatbed:of reanuastringrectanguar pacallelenipedisivel- apth ic acid
organic acid anign-containing aluminum sulfate hydroxide particles will be

JEETH bR BHHE FrAGhantra heldigHerc acid ion, gallic acid ion

and lactic acid ion.

When the amount “x” of the organic acid anion (A) in
the formula (X-I) satisfies 0.0001 = x =0.5, preferably
0.0001 = x =0.4, more preferably 0.001 = x =0.2, the above
object is attained and antibacterial agent particles having
the above particle shape and particle size uniformity axe
obtained. When “x” is larger than 0.5, this effect is not
enhanced any more and it is not ecconomical.

When “x” is smaller than 0.0001, antibacterial agent
particles having the above shape and particle size uniformity
are hardly obtained, and the object of the present invention
such as the improvement of antibacterial properties
congidered to be caused by the formation of the above hydroxyl
radical and the effect of improving compatibility between
the organic acid and the regin ig hardly attained.

When “y” in the formula (¥-I) of the present invention

satisfies 1.7 < y < 2.5, preferably 1.8 <y < 2.2, the
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In either case, in order to manufacture silver- and organic acid
anion-containing aluminum sulfate hydroxide particles by selecting their
shape and particle size, make the particle size distribution uniform and
disperse the 10 particles into a resin perfectly in a monodisperse state,
the above organic acid must be added dtifing the above reaction so that

the Edggg ganigac e incorpprated.iniqg the structures of the .
anti actericact)i‘ragent pé%i%ﬁe@s. ta%%%nsi arec tHL“a %a?F S tﬁré“torgl;If}fh'rf?:nacilL hoare
ma§ads dsdiproade suffares Of the attilsaitienal 4gentpartitlespreferably
Aayway, he organic A ean be.Lontained L e ANUNACI A @GSN By o sene
order to attain the object of the present invention. When the organic dci
is dHaRE Mot Aufing tRe¥eactiond 20 HYuf afteede end of the reaction, the

antibacterial agent patigies-gfithe present ipventionhaving the abovg.¢ o

particle shape, particle size uniformity and dispersibility cannot be
neRYifdciireva re yrinectHesnanatbtiurea bhibacerifl agent 25 particles make

of'the presentdavention strong mprchanical fosce yioes nat nQ?d,tofﬁ?ring at
used ynlike the prior art and. non-agglomerated particles are obtaine

evert wheRweaR ot hisRsE P the reafird 8RR e dmiidgysral ly -
thespreaenti mveptige3bExamplesieidhewtethed ob pranuiactudR@Er. wWhen
S (élur’r]1d %Qtass'um, ammonium and hé(;lrogen pe silver- and organic

adid aniBA-coRtanAG HI G ShIfAte h{dfoxide BRRile Tahtidictera® C oF
apentsare ghenthetoat imetor’af manufagiusing sodium dype:silvesl e

and 26. organijc acid anign-containing aluminum sulf hydroxide

pg(riti% els?lgﬁe %%%%8 Sl type i vea- L:—fljﬁ/d g%%r#cgg?:‘lahymg ormula may
abenrEontainihgaldfmimed satfdtethelrodde patticteissarenbe of a resin
manuiReled 02 eliale sueh asalyBU, lBls 0 SO IR e
an Al source material, 2’504 source material, a Na source materia such

a8 Soliutn hydrokidEn FHidkahe BRidedrée material sechaswxalid avidvith

apd a spluhle silvers salt such as silver nitrate which is used for an ion
exchange 10 reaction as a silver source material by the following method.

FéPExBmplefdfter BP2)(804) 3 + Na2S04 (or NaNO3) + H2C204 are
fully dissalyrchininaterasodigmdirisexide isradded ©00°c or 1ower,

particularly 450°C or lower, the water-soluble aluminum
sulfate represented by the above formula is not formed and
even wien a large amount of this aluminum sulfate is used
in a resin product, water resistance does not lower. When
the antibacterial agent particles (X-I) of the present
invention are baked at 600°C or higher, the particle shapes
of the antibacterial agent particles of the present invention
as shown in Figs. 1 to 13 may not be maintained. From the
viewpoints of water resistance and shape retention, the
baking temperature of the antibacterial agent particles of
the present invention is 350 to 600°C, preferably 350 to 550°C
more preferably 350 to 500°C, most preferably 350 to 450°C.
It is preferred to carry out the above drying or baking
step in a nitrogen atmosphere from the viewpoint of
preventing the discoloration of the antibacterial agent

particles and a resin product comprising the antibacterial

I
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the resulting solution under agitation. After addition, they are preferably
stirred for another 20 minutes to 15 disperse sodium hydroxide in the
solution completely. Thereafter, a hydrothermal treatment is preferably
carried out. The hydrothermal treatmen Eemperature is preferably 100 to
250C and the treatment time is preferably 1 to 30 hours. 20 The thus

oblained erganiccacid anierreeptaiingualumieurspifate Bydoxide 5 vacuum
particles are filtered and optionally rinsed. When the particles are
s

UShBRGES TS AT BUCh e WR4RY Rl StrRbSyGehrditig SOLAsHRBbEon -

a soluble Bitear 2hepdt slicmasisivesisulfaie of 58VRBIHAS BJOBE a resin
ex%wgﬁglgfsreggmcon,%a,n b% carried out to ma%ufacture the silver- and

ganic adid Anion-coritaintg SUARUm sUFAE hydtoxiBCPaMicRS ditfe

orga
peesehbiveatida ITheg terhpesatureofthe idn exchiangereadtion i5a30a water

prefera IL}/tOt 100C and the treatment time_is preferabl 1 to 30 hour
TR TSR (o S anBere s e Riperiard Abod
lonr: @F ¢ise iregtmemetizne iscopshon Hite amolet nasilver o sxdhangeding

may be small When the iqn.exehangg.reagtion 27, temperature is oo ¢, .
high or'the treatment time is too long, the ion éxc angeé proguct may be
célored Browrp Théeagitationtmans dridg ameliorhaxdhange reactiairised or

vigration Q¥ eyvolution. 5, After the ion exchanged product is separated by
filtration/centrifugal separation, rinsing, surface treatment, drying and

grinding &% ¢ty earkiéd dut "aoIfeReiR pRoduGr WeilirBtipniis not
difficult 2 (coagulant maybegised-indimpits-potareiudicial f.the,ohiget 19y - 1)
of the present invention to improve the‘l\‘ilt,rlation operation. The coagulant
is?‘?o?"’gigrﬁpﬁb}zf polym®@F cotgifattsudh aSRdyaGT&videdHeammting
obthepolymer eeagulanids preferably.0.2 % or less. When it is added in
an amount of more than 0.2 %, the filtration o%eration is not further 15

S

improved: 3 mMetRo® oFmaht i dtring Fot3sstnk §pESSIver. &5 Jrganrh as
atifiTanioPBDNtainINgaliidertm:stifate shydraxide pasicles: 20 heabeye i,

pg%%?%@%ﬁ@ﬁ§%¥e¥é¥¥kpra“EHT%%cetal resin, it can be
recommended to use the antibacterial agent which is dried
or baked under the above condition to make “p” (water content)
“0” oxr close to “07.

It is considered that the particles of the formula (X-TI)
of the present invention can be dispersed into a resin
completely without being agglomerated by controlling the
sharpness (Dr) of the particle size distribution measured
by the laser diffraction scattering method to a range that
satisfies 1.0 = Dr = 1.8, preferably 1.0 = Dr = 1.5, more
preferably 1.01 = Dr = 1.3, most preferably 1.0l = Dr <
1.2, which is a factor for improving an antibacterial effect.
Further, even when a filter (screen mesh) is used at the time
of extruding a resin, particularly the manufacture of a
master batch, the screen mesh is not or rarely clogged up
with the antibacterial agent advantageously.

For the purpose of providing high antibacterial

properties to an antibacterial resin product comprising the
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anion-containing aluminum sulfate hydroxide particles are manufactured
from a sulfate such as aluminum sulfate or potassium sulfate, an Al
source material, a SO4 source material, a K source material such as
potassium hydroxide, 25 an organic acid source material such as oxalic
acid and a soluble silver salt such as sik&r nitrate which is used for an
ion_exchange reaction as a silver source material by the following _
R HoT SIS SRAT A5 (S9) P EIERR4 (SHIENGST HBazsACLes
3bave fudlyadissodiel inweategepaiassindeydrpdae iscaddeth sadher,
resulting qutﬁ undelr aé;itation. The subsequent operation is carried out
in“Atcordance with the'method” d&8criBa& ifthabbve phrégraphHm ogngre
methcitkebmanufaciuring anmonivmdipesiterpard ergailicacid: to 1 um,
Zﬂ%‘gﬁ%‘%%{%‘%ﬁi'}i?%‘f@ splfatg. Eyﬂéw?gfepa{%‘éﬁsx The above

ype Silver- and organic ac anion-containing aluminum
sulfate hydirexidé bartreraee nsandactarsd fremaisulfate sackeasr of the
aunum lfple g Amoniumslfele, A Aljoyrge patefial gy o o o
S04source material, a NH4 source material such as ammonium nﬁrate, !
ati BPganict AEHeHIRE RialeraAdichER GRAE atkant & ¥bRiblElsiveyerage
10 sall,sueh pssilyer wiirateswhichds used far.an,iop exghangs reaction
as a silver source material by the following method. For example, after
AIBESHRASEERS 3O PITRNOALF I95C2OL &MY HRRDIVEHIR Warsp P ing

afHaoRia AEUeQus SRIRION IS asldedig the ersulting solkiian Whdghse of
agitation, The 15 subsequent operation is carried out in accordance with

it WO H AeR i P ihR HbOVR i AgPphPE B Féth6d Jput also Righ
marwifaetieg bydroges tyres{(h3endypal ieptanginanparafielepipade
S|Ivexr- %gq_ighég%m%ggld 21(1) %r\ygn-cogtaln{ljn uminum sulfate hydroxide
pBRticies: Tive ABOVE RyaFrbgart paTettrduit parkidiegined Shidteasd of
organic@adid anion-coptafiipgislyminumisultale hydraxgdepaticRs-ably 0.1
reEDrege tedmby a:[]@g c@gén'c%l Jgrrglélat%Se (IgS(ﬁ%lﬁg%Smg%\%%—% can be £ tn
obtained by hiking together an aqueous Solutiorrofal eithfe, @F the
SREESRIGN BLvaADMIum Madroxide arrhansonyadtic atid sacthas exdlierist ic
agitoppdenadiatienand sublasing e /euilnd selfioniadies of cn
hydrothermal treatment at 100 to 250C, preferg%ly 120 to ©
present invention whose refractive index overlaps or is close
to the refractive index of a resin and the effect of providing
higher transparency which cannot be attained by the prior
art to a resin product 1s provided to a great extent.

The antibacterial agent used in the present invention
has a BET sgpecific surface area of 0.1 to 250 m?/g.

To provide high antibacterial properties to the resin
composition, antibacterial agent particles having a larger
BET specific surface area are advantagecus. However, when
the particles have a too large BET specific surface area,
it may be difficult to charge the particles into a resin and
when the particlies have a too small BET specific surface area,
they may be unable to provide sufficiently high antibacterial
properties to the resin composition.

In this sense, the BET specific surface area of the

antibacterial agent is 0.1 to 250 m°/g, preferably 1 to 100
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30 200C for 0.5 hour or more, preferably 0.5 to 30 hours, more preferably
2 to 20 hours. Examples of the aluminum hydroxide used include
crystalline gibbsite, beyerite, boehmite, pseudoboehmite, diaspore and
amorphous aluminum hydroxide. Amorphous 29 aluminum hydroxide is
preferred as the particle size uniformity:b%comes high. Examples of the

a ho i idei he dyied aluminum hydroxide
o8 oy oo ! Ry et Chenoal ndiets: Gt he bRy 20 to
reh%emﬁéEbarticle size and improve the particle size uniformity in this

method, wheia 8 reaghion.product ghtaingd, by ixing fogetfienan agueaus; ¢

solution of aluminum sulfate and asuspension Of aluminum hydroxide

uidertR aditationds ShBjeRTdd kP& RodrotHe e e arRav ol #ig ht Zafte)
thesieastion butalier it ireleflamsiirted bor spmer timg, forexample.dantion.

hour or more, preferably 5 hours or more, mog;greferably 16 hours or

more front e 3B&SRAC SWaminuASSIHaRAN G aS fine dartefes havirg sent
particlents sizedmifopmity £8n deraktaingch: Fhe subsenugnt Operation is g ing
carried out in accordance with the method described in _the above o
P TAGBER T/ TE 2y R whet briBhic AP 4B CoRGng S GTRRRC 3 ning
sulfaie hydroxidel partisldsyX=h0f the presentinyentian 20Laitke by the

identified by the. powder X-ray diffraction method. Since the diffracti
DA SRS pEIRE Bocamits Ind SArib 8 Tt r o0 BAAtERe oy <he

partlcTes ecomes
ioreshichangesfsiviee dsion Bxehapged hitodhe particte £ XPrayo 5 /003831,
di =1 t'& pattern osely inspected with reference.to the 25 .
cr:?[am?cgq ana yiical va 6%21311 th?égﬁzles%%%mpﬁzg&ﬁctogo%%lﬁ n%es? gt will
a®andmpuribathias siherpxiteowaipdist Beihg idn brefrainyedtiato.the

particles issmixed\withgresip,_the obtained resin product becomes, da
brown and f%s i?nﬁossiblzest%?%btain a white resin product which ig one%)f

36%n & ApbRaRtalject ofthe*preBentinventiBnatishdvartggesusiptimed in

thenpresgptnveptian s9meafaluminum (Al) ions which are trivalent
cations of the antibacterial agent of the formula (X-I) may be replaced by

at least ong cEHBT 3BSLSIBctelFr SRS Yk dorishsting B dit ) -

aadv@rinum and sulfuric acid source materials such as aluminum
sulfate, sodium sulfate, potassium sulfate, ammonium sulfate
and calcium sulfate, an organic acid source material such
as oxalic acid, and an alkall source material such as sodium
hydroxide, potassium hydroxide or ammonia agueous solution
are reacted with one another by a dry or wet process to
synthesize organic acid anion-containing aluminum sulfate
hydroxide particles but not containing sodium-, potassium-
or ammonium-type silver as B [spherical, disk-like (“go”
stone-like), paired (hamburger-like), rice grain-like,
hexagonal plate-like, octahedral and columnar particles will
be described in the paragraphs 1 to 3 hereinafter] which are
then brought into contact with a gilver solution in a
suspension such as water under agitation to ion exchange
silver into the organic acid anion-containing aluminum
sulfate hydroxide particles, thereby making it possible to

manufacture the antibacterial agent particles of the present
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some of the monovalent cations B may be replaced by Cat' in limits not
prejudicial to the object of the present invention. 5 In this case, to prevent
a reduction in the transparency of a resin product obtained by mixing the
antibacterial agent with a resin, Zn2+ and Ti4, may be contained in the
antibacterial agent particles in a total motar amount which is preferably
1/2 prless: preferably 1/3 or less of the molar 10 amount of aluminum,
and Ca 2+ may be contained in the particles in a molar amount which is
1/2 or less fefepatlyd/PEr Ness dfE YatanM ol At i the

mapovalertcationsdBy i Ameans @f teriacing parof alumininyL (A o ; 1 ;
wr%ch is a tri\%%?r?té catiolh of the antibacterial agent 01?' the formula 15 (SJI(ELI?,HN‘JJr

a St SO As T SR AR TSuRRE b CHRGuisulfdie coRmmAged in

thenaetah ealipnisiisedial the rime 8 synthesizing the compound of the
above formula (X-II) to incorporate the metal cation into the formula (X-11),

or a compdur- E8FRInTiG the Bt £468n KUdMmItotiehn exeRasded 36 - and
thexegdint dntadhe campaundwithe forawla (X} Hua selyeph canthiferoxi de
silver jés,iori excgga}ngeg into the obtained product by the abqve method. In
thRPGses a5 ZA%% aRd 94 8 &Bfichts RAWRgAAE bt dFdevaidpmg make
artibacteriat iprbpediessthey exhilivantihactetial piopesties evepwhes 25he

th§ relati Eé:%ng%rggf Aglr‘eig the formrula Q&I is reduced wjth the result
th

Fthe discoloration of a resin molded article dBtainSY By MikigtRs State:

cdrhpouindof thiedfarmala €X d) meoritdieirgiosa afulremanitheaabsindsreact ion
suppr. d a his e, replacement by these 30,
e o o e b e cne
le5$ BREHE 2 P 6lE otbgqapﬂ@b@mmtﬁai’al agentofothetforhara. (X-I)

can be replaced by gtherdnorganiagaeid jop. If fre amouptrenlaced is 12 ..,
or less, the particle 31 shape and partlc}?e size uniformity of the present

inFEREOTP &ah Heenfaimbreasvhct e probidincherdsy afamiigrReticles.

obiact.efthe presentdavention Examplesf theinorganig a¢idiepinclude

5032-, PO43-, HPO32-, CO32-, NO3-, SiO44- and B033 5 In order to

reépicEpart OF (SO 4Py STthe ahtadteriaF Gt 8i thetofmalkieeh iyt the

othee nanganinwaeittiopna salt containing the inorganic acid ion is used in

Place of iU SUIYSnITAT 3111t g5RgassIum Sufate QN 1S s on
but after the end of the reaction, the antibacterial agent
particles of the present invention having the above particle
shape, particle size uniformity and dispersibility cannot
be manufactured.

To grind the manufactured antibacterial agent
particles of the present invention, strong mechanical force
does not need to be used unlike the prior art and
non-agglomerated particles are obtained even when weak force
is used, which is the feature of the technology of the present
invention.

Examples of the method of manufacturing sodium,
potassium, ammonium and hydrogen type silver- and organic
acid anion-containing aluminum sulfate hydroxide particle

antibacterial agents are given below.

1. method of manufacturing sodium type silver- and
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reaction of the compound of the formula (X-11) to incorporate 10 the
inorganic acid ion into the formula (X-II) , or a compound containing the
inorganic acid ion is used to ion exchange the inorganic acid ion into the
compound of the formula (X-1I) in a solvent, and then silver is ion
exchanged into the obtained product bthﬁe above method. The particles

may be 13, byllies drigd, Raketh srface teated of CoRied Wi anadd.
resistant filmto be.use as an antibacterial agent or may %e mixed with a
resin to olbtERrax aAsbaaatdl¢ésia product like the antibacterial agent

particles ofthe fgygyia 64k the %Seﬂira,veepﬂoan&ar&ggg%): of 4hey
20 antibacterial agent of the formula (X-1) may be replaced by CI-. The
COHISRTBICANSI. R RO Grliess Breferably T-GL elsidass: mestticles are

prafarakly &:00L aatendess igdhe farmula (X-1D0f3he antibacterialagent .,

to prevent discoloration. 25 Il). aluminum sulfate hydroxide particles

rePRESEMTeE b e fortRufa (P R BRirRHR M suRafOnyRiUXide material,
partisles sepreseniec by the above farmua Y Drateyerefarally sphericakanic

disk-ligej or rectangular parallelepiped and uniform in size 30 and shape
R RV E B oM AILE sToH e BT FAARHIAS referdpR 1ver
thealuminum sufatel hydrovide padicias cepiesenied Mohefornaat¥cDange
are spherical, disk-like or rectangular parallelepiped and have a suitable
R s bt B P HEGS B 55 AE O RHMEAS el SHAGES FEnod.
shapes ofithe aummmira sulftte hydrokiie particles, &dll beodesertittgd + H,C,0,
herei S ical particles: A spherical silver-containing .
R R i B P et =
thb&@llmﬁgl@imlgspl-@mhamﬁga_ si@xp‘raaessdhr = &jﬁ/@ﬁS&ﬁdﬁna ion,
parigle size distribitipmotyained by dividing e particle ameler DS ¢

(on the large particle diameter side) of the 75 % value by the particle
didAERer 25 ton ines g particie 10 didiheter sible} bPTthec2B1Dd ealeiof

§¥H@EE3§€§%QC&n%&@@@%&@@%@%dEyEQgﬁéRQaﬁgegfgggfiﬂ%?'carried
diffraction scattering method of 1 to 1.4. [AgaBb-a]b[M3_0Alc]

(SO (O IZOT A B drifAL PERL o BNESy AL 4k¢ plsatip ferably
0.0000t 015 50 € Qi OchS 1 £daBmeh® 6 /e, 7 FreEr-Bp B <Z To 30

7 and 0 < p <5, respectively, B is at least one
hours.

The thus obtained organic acid anion-containing
aluminum sulfate hydroxide particles are filtered and
opticnally rinsed.

When the particles are suspended in a liquid such as
water and stirred together with a solution of a soluble gilver
salt suchas silver sulfate or silver nitrate, an ion exchange
reaction can be carried out to manufacture the silver- and
organic acid anion-containing aluminum sulfate hydroxide
particles of the present invention.

The temperature of the ion exchange reaction is
preferably 0 to 100°C, and the treatment time is preferably
0.1 to 30 hours under shaded light.

When the ion exchange reaction temperature is too low
or the treatment time is too short, the amount of silver ion

exchanged may be small. When the ion exchange reaction
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monovalent cation selected from the group consisting of Na', NH4', K’
and H30+, and M is Ti. (2) disk-like particles: 20 A disk-like
silver-containing aluminum sulfate hydroxide particle antibacterial agent
represented by the following formula (Y-I)7. [AgaBb-a]b[M3_,AlQ]
(SO4)y(OH)z'pH20 (Y-I) In the formula (?Y-I), a, b, c,y, zand p satisfy

0.0Q90k 1227 2 D18 T 1l 3P 2~ G dechdnt Vei @ s %S fong,

and 0 < p < 5, respectively, B is at least one monovalent cation selected

frorhehé GRoUR*CaIRIIStRR SrICLUNHEEK BRd FB0%sghdNPIsZn, The
Preferably; Beslisknlikgwarticleshave a shaipngss 300 BIYDA B arion

the particle size distribution obtained by dividing the particle diameter D75
(0R%th& TG pate diameter side) of the 75 % value by the particle

diameter R25pnithe sl patticlahametsr sigled ©f the 2596 values okhe

VO uri;e-based cumulative particle diameter measured by 33 the laser

diffractibh SRRy ettt a1 EFREA3) Pctargiiar parallSidpisee
partielesménectangylanpasalelepifiedi siver-CostaipingAlaming e sstifatel out
hydroxide partjcle antibacterial agent.represented 5 by the followin

(oAU 7 B Ag I B AT E D)y (DA TR 108 AL el 2
a,4539e mmtpeaishe 0160801 nald B.5: 6 BothpG d3E el xly s2thd sy ect
< b, res ' .and B.is H3Q". 10 Preferably, the .
A e e S e Y
thélpartecle Sideadistristuitioho vbeainar by dividipg tieparticle gidmeter BiEh as
( igle di ter, si f % h ticle .
o e S e Bl O s T Ta Ao

a DofihfeBaded Bumuiaive paftRle diimstel tmbasudsteBy the dgs@mount of

diffraction seattering method okl 1¢ 18- The padiclas;ofithe anfibacteyjal ..
agent (Y-1) of the present invention are spherical, disk-like or rectangular

20 PriPERDiped as shown in the SEM photomicrographs of Figs. 15 to

20, uniform in shape and not agglomerated and have high dispersibility in

a resin. Further, whenp they are mixed with a resin, the agglomeration of
th%%wadBﬁﬁEﬁgggﬁtmﬁﬁgfaCturlng potasgium type silver- and

organic acid anion-containing aluminum sulfate

hydroxide particles;

The above potassium type silver- and organic acid
anion-containing aluminum sulfate hydroxide particles are
manufactured from a sulfate such as aluminum sulfate or
potassium sulfate, an Al source material, a SO, source
material, a K source material such as potassium hydroxide,
an organic acid source material such as oxalic acid and a
scluble silver salt such as silver nitrate which is used for
an ion exchange reaction as a silver source material by the
following method.

For example, after Al,(S80;); + K,80, {(or KNO;} + H,C,0.
are fully dissolved in water, potassium hydroxide is added
to the resulting sclution under agitation. The subsequent
operatiocn is carried out in accordance with the method

described in the above paragraph 1.
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resin does not occur or rarely occurs (high dispersibility), 25 which is one
of the factors of exhibiting antibacterial properties with an extremely low
content of silver in a resin product obtained by mixing the antibacterial
agent with the resin. Unexpectedly high antibacterial activity which
cannot be attained by the prior art is obtafhed from this 30 feature alone.

Aliminumpsulate; hydroxide particles 1apreserisdiby, the farmula 04 4
which are disk-like or rectangular parallelepiped and unitorm in shape are
novel as faF 98 iMfetloA 61 Re prEdent iHvedition R6WUB4 SOhéte

the indices Jer-epeciyingthe shapg of the particle is Wadell's circularity
and sphericity which have been used in the field of the powder industry.

Wadell' s sphéri@fy e iSaBMEd Es §PRuitade dica T6t sprere havingtd
thersiashe velumel as particlek(sHifacealem ©f Patiel):AN s 18 Cl0seN 1% are
1, the particle is more spherical. Wadell's circularity "c" is defined as ¢ =
(RITEENEE B e Shime 04 58 ool Ar8at 4BLnUm Suifate or
partiate)/{cincemictenee eirplne of prajaction of partidle)o AscEl-ieGleseirial,
toathEe particle is m%re Qirctjl%r. THe spherical shape of the particle

TOIE Ty bE Shapad REBBHIEL BASWA W th&BERF 9anic

means that the partic
plactomismograghsaf Eigss 1516, 8 ankk19 analdias aWadelbs dble silver
sphericity s, which.pr. satisfies 0.95 s < 1. The.rectangular

e O 8 B hicie g Tvgghange
shgpecsiniiaras & hekakedeovasshowieinithé BEM phdtohiicregraphethod .

Fig. 20 ogaregyl ah h L adell, hericity. s> 20
which preferably _s%;%g%s' O%gﬁgé;xi'}g ??ﬁeyé/iék%?ﬁge%agé%f[ﬁgg %)arﬁcﬁézczo'*
ERs Eidty cOATRE SREpS TP HAERBlY, e ABOE WadeliteeisE|axut ion

"ol of apreigcted imageeithedarticle yihan:sgenindhe direction of the oy
top surface or the bottom surface satisfies 25 0.95<c < 1landthe
tHTUPRESH(EmBRS 0t tirER) 18162 Safs 3008 2gcepdineR with the

diskdikepagicies-are=ghowntindhe SEM phatamicrgaranh of Fig. 18. A
detailed description is subsequently given of silver-containing aluminum
sulfate hydroxide particles 30 represented by the above formula (Y-I) of

the.presemtthod of manufacturing hydrogen type { (H;0)+ type)
rectangular parallelepiped silver- and organic acid
anion-containing aluminum sulfate hydroxide
particles;

The above hydrogen type rectangular parallelepiped
silver- and organic acid anion-containing aluminum sulfate
hydroxide particles represented by the chemical formula
{H;0) A1;{804):{0OH)s; can be obtained by mixing together an
agqueous solution of aluminum sulfate, a suspension of
aluminum hydroxide and an organic acid such as oxalic acid
under agitation and subjecting the resulting solution to a
hydrothermal treatment at 100 to 250°C, preferably 120 to
200°C for 0.5 hour or more, preferably 0.5 to 30 hours, more
preferably 2 to 20 hours.

Examples of the aluminum hydroxide used include
crystalline gibbsite, beyerite, boehmite, pseudoboehmite,

diaspore and amorphous aluminum hydroxide. Amorphous
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invention. In the formula (Y-I), "a" represents the amount of silver ion
exchanged into the antibacterial agent particles. As the numerical value
"a" becomes larger, more silver is 35 ion exchanged into the antibacterial
agent particles with the result of improvzeg antibacterial properties. When
the numerical value "a" becomes too large, silver may separate out or

elute froRuan igrsexshanger (0 peearae slver-oxide,S whekehyithe ol

of a resin molded article comprising the antibacterial agent may become

dAR A RREABE R cBR@Mical. When “a" is 0.5 or more, ion

exchangezheegnes diffictie \Mhen freonwnenicalivalie Ky dResoraes 100-1ude
all, the. 10 amount of silyer jon exchanged into the antibacterial agent

S
e S AT AT B arHES s R nfiheat Ryowa
Toesaidres 10 Daldnse antibacteriab prdperty developing force with the

color pro@em pro. erly, "a" must be limited {o.a fixed range. 15 In this
sense, silver is su%%b 3? usédin a r%% iﬁagl%cﬁ:a{r? amount Which SREJrES the

thet2'a'Linlthe $omeular(Y 8P Hosicoynes10.0006 1 te 015 ¢refetahly .0080¢ - 1ion

t r rably Q. 3 ord "containing".in the .
R N Y A DE e, SRR MLurion of
nieahsithamirel barictes e mtaid sheh aisnal hmbunt oba bydpounde under

other than the compepnd.etthe formulastYsPithat, apeak derived from the

compound other than the compound of the formula (Y-I) does not appear

wiHerehe HtiERE Eré 25 Riehshfd®hy e powdrF X-Pay diffaswsh for some

mathed. FQ-exampis: dt isccanaeiable thatkace amaunt 8 8 SiVBburs or
compound such as silver oxide is carried on the particles. It is considered

R FheMPeS AHEIEE TORLKL OF SOHBSSATRIGHBR SXERENGEE Witk ct ion,
svefralens: the Bfadiscelormtioniofdhe padiciesHarely QeCHES AR iSarticle
sense, a perfect silver ion exchanger, (solid solution) is more preferred .

(a5 SURSER SohETh e T Ster SfpStRa SR VARG FRE L on
is takeadmtdegbnsideration thad*'Bahas anidth iameadies Feldtiveieleseda in

t@@}eofé%%)?gv%é%%gggp%aqfprm an ion exchanger strongly at a wide
range and furthier
The silver- and organic acid anion-containing aluminum

sulfate hydroxide particles (X-I) of the present inventiocn
can be identified by the powder X-ray diffraction method.
Since the diffraction pattern of the particles becomes the
same as that of the particles before ion exchange if silver
is ion exchanged into the particles, the X-ray diffraction
pattern may be closely inspected with reference to the
chemical analytical values of the particles. If a product
containing silver as an impurity such as silver oxide without
being ion exchanged into the particles is mixed with a resin,
the obtained resin product becomes dark brown and it is
impossible to obtain a white resin product which is one of
the important objects of the present invention
disadvantageously.

In the present invention, some of aluminum {Al) ions
which are trivalent cations of the antibacterial agent of

the formula {X-I} may be replaced by at least one cation
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safety and economy are taken into account, "B" is at least one
monovalent cation selected from the group consisting of 5 Na’, NH4, K'
and H30+ To suppress a reduction in the whiteness of a resin product
(the resin product changes its color from white to dark brown or brown
right after molding along the passage offime by the function of light)

W ti ri icl =1) of th esent invention ar
B T O I B g BE BB AV AS /o
p&sENsieC Thihis, Henaiviplansf Kalsiprfedbiyeamater ¢vdm &obheCa®” in

tofalmelar aaoupt-af themenevalgnt ¢ations 1as. (B’ A5HIS o e c ot
discoloration can be prevented by adding 0.000001 to 0.1 % g a
fldérE8E&RtBrightener to the resin. When a large amount of K is used,

the preventionpf dlisealoratign,Resemes diffigult withoutadluoresgan arency
brightener. By adding the fluorescent brightener, a resin product whic

d6&s%H Tot iSdRIErirati disSeoldy S eridfcrinithacpresént agent

inventor. Exasmples phihedu@rascenkbrightenerdnelddecd in the
benzohexazole-based fluorescent brighteners such as

2 EHNTOHERCHiAS-AFER Ty P73 DL SRz Bl Qi b5P W Tpfnount which

(hen pates@ralo-Pyyl)/ stitbenes snd pyeazeliae-basets and 1ess of the molar
coumarineét%agﬁd fluorescent brighteners, out of which flugrescent

bANtENSrS Fegistared at FBRYESod BBr&S RAMdestondbfhe pagicles
and the RolatefimidygienghCobndikare/reterablyusedpFhediuaraseeny s or

bright incl enzphexazole-based fluorescent hrighteners, and
R R D R RA lo FRLrb IR -
(Y-1) is 0.8%0med8spreferztyl 69 1y 1125, the Antbactérialadenit)partidles is
of.t invent readil Sy'in the f la (Y-
e T tTa e SE MR Lot
paticlds: ofthe ptésedit flvetion bre readiiy formedi Vanenity " ssaliSfidsd or

<Za$ di ORETBIAPA the< Zon B ihe @ntiRactebiakaoentpasticles ofdhe ¢ e

present 5 invention are readily formed. Further, "p" in the formula (Y-1) -
réprB&etifs THE BRRTME 'Sy SRIGhRRP 4RE Génbhapbansridoneug & (B-1T)
Tednake sppas slesedne Onasossile on make it Qe chying 84 36RCeN  or

lower or baking must be carried out , ,
a compoundcontaining the metal cation is used to ion exchange
the cation into the compound of the formula (X-II) in a solvent,
and then silver is ion exchanged into the obtained product
by the above method. In this case, as 2Zn®" and Ti*' are
elements having the effect of developing antibacterial
properties, they exhibit antibacterial properties even when
the relative content of Ag'' in the formula (X-I) is reduced
with the result that the discoloration of a resin molded
article obtained by mixing the compound of the formula (X-TI)
containing one of them with a resin is suppressed
advantageously. In this sense, replacement by these
elements is preferred.

In the present invention, some of, preferably 1/2 or
less of the “y” mols of (S0,}, of the antibacterial agent of
the formula (X-I) can be replaced by other inorganic acid

ion. If the amount replaced is 1/2 or less, the particle
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10 additionally. Baking is preferably carried out at 600C or lower. When

the baking temperature is 500C or higher, further 550C or higher,

particularly 600C or higher, a water-soluble aluminum sulfate represented

by the following formula may be partially formed and the water resistance

of 15 a resin product comprising the samé may deteriorate. When the

amount o]‘ath aluminugu sulfate is small, there is no 1;ﬁ)t[:rgblem with the .
water FEs Rt & RSB E- Db BRIE L Ebaly Ve e BERRRRL 1nvention
temperhtuneds SQOGedlovieh 30 pattipwlady 450Crordewst; thetaining the
W%tgr-sgkubl% %Iﬁrginl%rg %Lrjll‘[_atfnrg&r&sented by the above formula is not )
formed and even when this aliminum siitate FEFEEY RS Psinfodficr ganic
watet debistaiice dodgs A6t fowen Wherehe antitaltersmd agent partisles eb,*- .
the pr invent r at 600C. 25 or phigher, th rticle shapes

o e B Ceral B P Eiog ity PR A, ErhaRa ] aoent
viewpbitts bPwateraediStahtelindosiape letomgen ihe bakidgion, a salt
te [ ial t icle esent invention is.
oD BO0C S0 Lretorathy BL0 o CEO e etereil 320 18 EgocL ufnan
mBst hréRralfip358io ¥80E2 es preferba s tamy vul firtebdurdrying:he
orRaking ssteprn A Niegen aimasphare %m&nwwpﬁy U PIEVRING, 5+

the discoloration of the antibacterial agent 38 particles and a resin
prodEictRBRHHRHY B dntiBRciee ‘é%@n@ Pafitles. Bryig stejyin compound
vagiue ispigierred frofs Hae Miewnantof pravendingdlg coloralion oy change
qun there is no problem in the processing of a resin if "p" is not "0", 5

for exampleIWheh fe Snidiht SfRd BhRtbIeRrRPAgRhIEVERFEMAR dX-TT)
whena resinveas a waier eorianwhieh:dops nekcausera pliematdhe he

time, of processing, a resin compaosition can pe manufactured by mixing
tk:é;%gr#c%s &r%%é o%m% a%%—e?) RS 580ies 0/ CBApreterhfy MRy Pe

0 fupr R withrd eesinb&inetfie otherf hand: whendbere-is-aqreblem ifi'pRirSacid
ng,%" "'Q C 0,'0".the particles of the formula .(Y-I) in which "p" is
s 91 L0t Pff t.geﬂaeby ggl as aar}yan%ﬂ%atﬁt ri[%% rﬁggtrbég oY may

"0" or (;Iose to "0" obtain ng a drying or baking s
uSEom1BFbWakdnples il thé casetaliapulyestel resit such A RERh @rroduct

PBil palyamide-baged Lesin polyUrathane-0asedIesi: ve rormula (x-1) .
In the present invention, part of (CH), of the
antibacterial agent of the formula (X-I) may be replaced by
Cl . The content of C1™ is 0.1 mol or less, preferably 0.01
mol or less, most preferably 0.001 mol or less in the formula

(X-IT) of the antibacterial agent to prevent discoloration.

II). aluminum sulfate hydroxide particles represented by
the formula {(Y-I);

The aluminum sulfate hydroxide particles represented
by the above formula (Y-I) are preferably spherical,
disk-like or rectangular parallelepiped and uniform in size
and shape and have a narrow particle size distribution width.

Particularly preferably, the aluminum sulfate
hydroxide particles represented by the formula (Y-I) are
spherical, disk-like or rectangular parallelepiped and have

a suitable particle size distribution (sharpness Dr)
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polycarbonate resin or polyacetal resin, it can be recommended to use the
antibacterial agent which is additionally dried or baked under the above
condition to make 20 "p" (water content) "0" or close to "0". A description
is subsequently given of the physical properties such as shape, patrticle
diameter, particle size distribution, BET 3pecific surface area and

regrggg\éed §>% (:9 antl Z;Egeer:ﬁcl) aI%ent artlcles %f gﬁ %%rg 6%%?%8“1 fate

invention. The antib acterla articies orne present
sphicdical: tisk-lertrire s aamgulal L pielldlepipe tiend mmmheslme

Oyt of thg e lar parallelepiped antibacterial agent
W59 g%e‘ilﬁ'ééiﬁ Y Leqtapgyl:

particles 30 have been utterly unknown. Further, the antibacterial agent
hds &_haiphess Bt D7siD2B Bt thetparticle Sizeldistiibation abtaihatbpxide

diyigling: thepayticle,diameter £75a§léh@eﬂé§;?e%aéﬂ%'§dd@{}‘e€ﬁr S‘?Si Phwing

the 75 % value by the particle diameter 39 D25 (on the small particle
disRTeterdde) orthe 2BYeRATIE Df B ValaMRTRSBdRuNUIRvéDartiefe the

digmetardneasused ys the; lasen diffrastion seaftering metpod ot 10 ﬁ%mlcle
1. 8 preferably 1. 0 to 1.4, more preferably 1.01 to 1.3, most 5 preferably

1843598 Wien ﬁﬁ%%ﬁﬁrﬂ)ﬁe’%‘e[ﬁ%gﬁ%e l‘ﬂé%%\?ﬁ(ﬁéssc%e’de‘:’f the 75 %

dispersedigtodhe resipcosdelghamatheut being agglomeratesh wmﬁk@mze
co S|dered as a ré actor _for i %nogrovmg an antibacterial effect. Further, when

a HiesF Efscree"fﬁl Ofs tREFR thd TP kndalfny BRAADISA Ry LRt ive
r@errthe:mleerdﬁameberﬁmb/amagmﬁ by witlethesanrtibagierial agentn

advant aus For the 2, Py e of p OV|d|ng high antibacterial properties
to anrg%t%b gylar{f resin progfjcf comp{rlsmg the antibacterial agent of the

préseaBinybniion - paricléOib, iaving-o¥pdall average secondary particie
di rar, ahly ysed, in this sensg, the average secondary par cl
etor of he htEndorl Agart o B R SR, b 000

diameter of the antibacterial Agerit pairtic bsi< 07 13 re
05 A, mofe Preferably=d. Bt m. Iﬁ peeventthefiler fromibeing v < 2.5,

clpggeq up with the 20 anti a»%e égﬁ@a@deﬁut cap he, 1east one
u C

recommended to reduce the tota amo partl S havmg a par
dBAREPSTS R dF Hte R BT e drEss! bletetHD.CPIE ot ey of Na*

maepreferaha 09acof thedetak 15 71
(2) disk-like particles:
A disk-like silver-containing aluminum sulfate hydroxide
particle antibacterial agent represented by the following
formula (Y-1I).
[AQaBp-aly [Ma-cAlc] (S04)y (OH) , - pH,0 (Y-T)
In the formula (Y-I}, a, b, ¢, vy, z and p satisfy 0.00001
=a<0.5 0.8=Db=1.35 25=c¢c{3,1.7<y<2.5, 4
<z<7and 0 = p = 5, respectively, B is at least one
monovalent cation selected from the group consisting of Na',
NH,.*, K' and H.,0', and M is Zn.

Preferably, the disk-like particles have a sharpness

Dr = Dy5/Dzs of the particle size distribution obtained by
dividing the particle diameter D;s (on the large particle
diameter side) of the 75 % value by the particle diameter
Dos (on the small particle diameter side) of the 25 % value

of a volume-based cumulative particle diameter measured by
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It is difficult to manufacture the antibacterial agent 25 particles having an
average secondary particle diameter of 0.1 m or less and even when
antibacterial agent particles having an average secondary particle

diameter of 12 m or more are mixed with,a resin, the antibacterial

properties of the obtained resin composition may not be improved. 30
Tha8Elaspecifid Sirfacedrea ofdhe antibactedal: agentqmarticles (Y-I1gof
the_present invention is 0.1 to 250.m2/q. To provide high antibacterial
prg?ffiertie%et%%ﬁgggéiﬁrcgr%ﬁgsi |8%,e r&%@t&%?%égﬁt%psa’rticles having a
lakgere BEIhgpEGific swfacelarbargrpailvanfageous:cioaevamwheh: 46 num

t icl I T specific.surface area,_ it may be difficult

0 S g e e B o B G e e S Ui £8g3 e cehred
sl BET §pddifitysidadearaal ahéy nddybe unable to provide sufficiently
hi tibactgria r ies | resin composition. In this.sense, the
Blgi‘%%%béé?fiocg g&r@é% %?g%gfzth%ﬁgzr%ibacterial agent is 0.1(2) 250 m2/qg,
preteraity £earmBdan 2y -mbre preferality 310 200 m2fg medhprefedalnly L
34 tq 190m2(g. A desgription is subsequently given of the methodof 10
manufacturing the antibacterial agent particles (Y-I) répresentea by the
faPrea ¥y -IF BERRCIrE¥EAtinvamibrB AsthEs@ethod of manufacturing the
antibactepalkageni marticlas \-Hafdheprasendnentione B@%&P%iarticles

disk-like or rectan%ular parallelepiped aluminum sulfate 15 hydroxide .
pafticTed rRRFERINES By e tottoning forGIRAT= i dfuthistimg bakideut ion
sizptnifoenity;areifirst ranufetwedin ateomipnae vith the methede 1arge
described.in the _specification of JP-A 2005-111733 (filed on April 8, 2005)
ppea{/%c s s%l%rogploaéne%%?/rsosrﬁ gea of tk?efiar\ééﬁto?é of th\éaé‘r‘égeﬁf” 2£ venfohicle
add moai=of The mondtadentnedtions: ot thel paiticles arericri @x¢hafigede 25 &
ith-silyer iong t nufacture the silver-containing gluminum sulfate
RS B Rt IR Gk Sl st S
(WepSphedcdhortdisk-like etumirUin safaterhydrazider 25 pantidleed of 1 to
rgprgsented by the formula (Y-1I) can be basically manufactured by the
above proposed method. [B]b[M3_,Alc] (SO4)y(OH),pH20 (Y-II) In the
formula (Y86, B2 ELy, ZL&rd plshlisfyang g atesias agert3 (Y. 719 yof the
Zendeeds {1308 T4h3Q Perespectivelyn B igatieast Que gionovalent .1 4r

cation selected ,
parallelepiped as shown in the SEM photomicrographs of Figs.

A IA

15 to 20, uniform in shape and not agglomerated and have high
dispersibility in a resin. Further, when they are mixed with
a resin, the agglomeration of the antibacterial agent in the
resin does not occur or rarely occurs (high dispersibility),
which is one of the factors of exhibiting antibacterial
properties with an extremely low content of silver in a resin
product obtained by mixing the antibacterial agent with the
resin. Unexpectedly high antibacterial activity which
cannot be attained by the prior art is obtained from this
feature alone.

Aluminum sulfate hydroxide particles represented by
the formula (Y-I) which are disk-like or rectangular
parallelepiped and uniform in shape are novel as far as the

inventors of the present invention know.
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from the group consisting of Na', NH4, K' and H304, and M is Zn or Ti. To
obtain the spherical and disk-like antibacterial agent particles of the
present invention, the following four 41 factors, that is, (1) the alkali
equivalent ratio hydroxide having a monovalent cation/aluminum sulfate) ,
(2) the (sulfate having a monovalent cafién) / (aluminum sulfate) molar

ratio in the,gase, pf %ﬁ%eriﬁme@iﬁo%ndsge%%g%ifﬁge W2 e of the
monovalent cation)/(aluminum sulfate + zihc compound) molar ratio in the
caxrrdridisielike ghagaad,” B thetiydrsthénmantfestpient terpyrathieh have
angk (4 the Lydigthermaktieatyent time.in the fallowing chemical

reaction formula (b) are desirably controlled to certain 10 ranges. In the
method of{e%rior Bl M GhichithEsesacisrsiakd et centoliedtscbramarea

rapgespadeactar prefusieobaRed by mixing:together-sQlytons fr s ce area
aluminum sulfate A12(SQ4)3 and sodium sulfate Na2SO4 under agitation
isA5 BjEEHRS a hidrotfernidl trekfmeht Fépréseited MAFREL foldwisg more
chainieat regction formula (a) . Aluminum sulfate hydroxide particles

obtained by this method are lomerated, and uniformity in the particle
size of thg%%ﬁc s%s?ﬁo?%&% fat 4i. 26Faf EHeftd@rR & spherical

particles Bufprisingly, alfinihemssutiate bydroxidepasteles cmanutactued
DA AL SIS D S e e icre)
radie (CqNaOHMXS04)31 . 4); tmtis the alkali eguivatentddatieular .
recomes 12 R e Blyo ke R A A i
mMeRivdlsdve BT3P 25 vanelisldrkimdexioi BD pesticlesize dmifarinty $EM
e S GO0 + NAAe0a L I2HE0 S NN B S Ok fo e 3
6FRBOZ142 theiiCaMeactionpforitizeta) (agalomefdted partdes s = 1.
hydrothermal tiead®@Rbular parallelepiped shape of the particle
means that the particle may have a shape similar to a
hexahedron as shown in the SEM photomicrograph of Fig. 20
or a regular hexahedron and has a Wadell’s sphericity “s”
which preferably satisfies 0.5 = s = 0.8.

The disk-like shape of the particle means a flat
columnar shape. Preferably, the above Wadell’s circularity
“c¢” of a projected image of the particle when seen in the
direction of the top surface or the bottom surface gatisfies
0.95 = ¢ = 1 and the thickness/{diameter of circle) ratio
“d” satisfies 0.05 = d = 0.6. The disk-like particles are
shown in the SEM photomicrograph of Fig. 18.

A detailed description is subsequently given of
silver-containing aluminum sulfate hydroxide particles
represented by the above formula (Y-I) of the present
invention.

In the formula (¥Y-I), “a” represents the amount of

silver ion exchanged into the antibacterial agent particles.

Ag the numerical value “a” becomes larger, more gilver is
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3A12(S04)3 + 2Na2S04 + 12NaOH -> 2NaA13(S04)2(0OH)6 + 7Na2S04
5 chemical reaction formula (b) (spherical particles having uniform in
particle size) When the manufacture of the spherical aluminum sulfate
hydroxide particles of the present invent50$1 is aimed, it 10 is found that in
the above chemical reaction formula (b) of aluminum sulfate hydroxide

particles reanufaetirach by addings ap;asuieons selutionaf alkalihydrexide , ; + 1,
BOH containing a_monovalent cation to a mixed solution of aluminum

sufafe TREIH S0%) TR ZRECDAPSURR GG B stktaRr BRSO RdvingThen the

1mabkeve monovaten: casionanssicdting thergsylting: sQlUtigR {0 feparate
hydrotherm ion, the amount of the alkali hydroxide added is

| react
AR SGOP T tRERIHR Gl AP ARG Be RS BB I Lver oxide,
preferablyy0.7iie &:8Q.0nopE preferably dddde @.90-20-Wherdhpalkalng the
equivalent ratio is lower than 0.6, the spherical aluminum sulfate, .
hy r\é%%g%%?ﬁcjleasi h%giﬁrégeﬁn a@ﬁe%? b:é%r)lﬂglegﬁfz(uﬁlﬁ&mtf&qhéE)ré?erﬁfOt
ingeatiorm nal not WeabtdiaédiWherstheralkal-equivalent xatiaisgbighetome s
thagflf{, rggularly 1.2, spherical aluminum 25 sulfate hydroxide
particles having excellent particle size uniformity may not be obtained and
also boehiinwhich isuaepecsflalvainuen hpdroxmecorgstat oaydre 11, the

confaiaed 1ghe; sbiynug, sl vguaidgdariaies, Jheabave Gulfag, e .
having a monovalent 30 cation)/(aluminum sulfate) molar ratio is 0.3 to
3 P2 ipréfelasly G605, Most pretdladiitebia R Draprenthesnotar hardly

ratiorg iowerdhang, 3 eiebigher thams, 0, the spharical Alupinum ?!zlg?)tgrty
hydroxide fine particles having excellent particle size uniformity of the

preSBRtiAR&RGoT AR Bt AR T marriciuRiP T heinpeRBALaithe " a” must

presentiyention:-have founslthak sgherical aluminum sulfate hydroxide
particles havinitjeesxcellent particle size uniformity can be manufactured by

5 adding & SulfAthATAG &'mBAdVAENLSatdH-SRihds PEBRsiim asdipgdn in
K2864 emasmanitmisiiiste inplage of spdium sulfate and aBydrexide(v- 1)

h%vig%rgemogqvag% tlc tion susch as po a§fsi hydroxide or ammonium

WATET Th pracs of 80 |uri}1 Aydroxide® Frf e Sgaq:}é éﬂe%f&gﬂre%%tu?n 35, more

formefaefty b1@ Thednuertorsoafihe present invention have also found

that sphenal alumipun, syifare,hydroxide perticles havingd, ; on
“silver-containing aluminum sulfate hydroxide particles”
means that the particles contain such a small amount of a
compound other than the compound of the formula (Y-I) that
a peak derived from the compound other than the compound of
the formula (Y-I) does not appear when the particles are
measured by the powder X-ray diffractionmethod. For example,
it is conceivable that a trace amount of a silver compound
such as silver oxide is carried on the particles.

It is considered that when the particles consist of

a solid solution ion exchanged with silver alone, the
discoloration of the particles rarely occurs. Inthis sense,
a perfect silver ion exchanger (soclid solution) is more
preferred than a substance containing the above silver

compound carriexr.

When it is taken into consideration that “B” has an
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excellent particle size uniformity can be manufactured by adding a

titanium compound, preferably titanium sulfate to a mixed solution of
aluminum sulfate and a monovalent cation 15 aqueous solution to replace

1/10 or less of the number of mols of Al _by Ti in the above chemical

formula (b). (b) manufacture of disk-like %)grticles The inventors of the
presgntigyention-have alse fourd 2Q-thay disklike aumipund sulfate i on ang
hydroxide particles having a uniform particle size, that is, a D75/D25 of

1638 f.%%ﬁ%é%a%%%@%%ﬂoﬁ%ﬁﬁﬁ@@(@ﬁmf&%mﬁnﬁ% 2pfé further
cerapeuid apreferabhsaipcoxde ok zinciswiate ta-amixed sghutioy 9f 1055t
aluminum sulfate and a monovalent cation aqueous solution 25 to replace
1/8767 RSBV Te™ " ifiBis"STABRYTANDY PR tSasdsbnenicst st ing of
ragetipnfarmula (bxldembminum sulfate hydroxide particles are

represented by the above formtag} Y- 1l) , and it has heen found that )
when 'c" SRTRBBE S, & 5 BrAtGRAST2 £ 6790 # B0 ETe préfbrablyesin
26tcdost?. 9t the diskdikeratorinum csidtate bydroxide paticlesshaving te to
e eII%ngpr%r‘ggleosriz%runiformité of the reserrrllg i%ention an be q_?tained

ieh the MAanufacture of the disk-Tike altrminum sulfe “Hydioxigac oassage

pafidiésieftyetjresbmirvemtiontid aighdd, itddnhzssfenttertieendoind agent
that it.i tagequs to.s e of, Ikali hydroxide .
o 2l ek I eV EnoaS bt et e g 8 wicn o
preferbly G128 ®90tmefe Brefesabl 0. 75tac0 904 stisl gibevee small as

C?)%E@.%% é@acm@f%“a é@efoéﬂg‘iﬁ%”a fh%algryirg}yg]?gggggly smaller

hydroxide particles by adding an aqueous solution of an alkali hydfoxide
BEREIM ERt&hirg S hohavalbAl Bation &8 tnivfed selmwsrPyPdIamRnGMt 1ons
sylfate A13+2(S04)3, a zinc compound and a sulfate B2SO4 having the
above monovalent 10 cation to carry out a hydrothermal reaction. When

the above k&I CRMRAETRTEHGTS ToWeP TRk <061 B CASE oA HEKiR0 0001
parictes diskdikesalpminuias selfatedydsmdde particles having exgellefthen a
particle size uniformity may not be obtained and when the alkali )
et et TS R0 T hghePHETFLL0, BlimPLRY SRAE hythoRtReoozat ton
partictasdmavingf €xealient paricte size ubifamibemay hobdieshtener. By
maéfgfactuE%d Fytje above hydrothermal treatment tem eratlgg i %%tloch does

,1 Sr%fergb 1565 t725 ,%olr% prg%?gblyaﬁ%gi% 568

not discolor or rarely discolors can be obtained in the
present invention.

Examples of the fluorescent brightener include
benzohexazole-based fluorescent brighteners guch as
2,5-thiophenediyl {5-tert-butyl-1, 3-benzchexazole and
4,4’ -bis (benzohexazol-2-yil)stilbene, and pyrazoline-based
and coumarine-based fluorescent brighteners, out of which
fluorescent brighteners registered at FDA (Food & Drag
Administration of the U.S.) and the Polyolefin Hygiene
Council are preferably used. The fluorescent brightener
include benzohexazole-based fluorescent brighteners and
2,5~thiophenediyl (5-tert-butyl-1, 3-benzohexazole.

When “b” in the formula (Y-I) is 0.8 to 1.35, preferably
0.9 to 1.25, the antibacterial agent particles of the present

W 7

invention are readily formed. When “y” in the formula (Y-I)
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20 most preferably 150 to 200C when the aluminum sulfate hydroxide
particles are spherical and the alkali equivalent ratio is 0.78 to 0.9. When
the hydrothermal treatment temperature is 100C or lower, particularly
90C or lower, the aluminum sulfate hydroxide particles having excellent
25 particle size uniformity of the presenlBi vention may not be

mahutactured. Even whenthe hydrotherral fieatment, temperatureis
250C or higher, the effect of improving particle size uniformity is not

oBRIMERP& IR ihof $8BRoRACH IRARR Bk dkai ByevaRht FAERICLOR are

to-b4430 $he Byshiothermaldreatment tomparaice 4s 11Q tq 280Coreferably
preferably 150 to 250C, mare preferably 150 to 200C. When the
hydfotherfialtreathfeftleriéraftind 3 1ABB Gr River L e aIGrhiflim present

sulfatehydeaxide-partisles avingexeailent particle size uniformity of the
present invention may not 45 be manufactured. Even when the

hydrotherfiHi ré8tmerlt teRperatdd il 250C br higheR HRe R bhe amount
ina@ oyings particleasize uaiarnignisnot Dptained apd dds mpoegpnamical.

5 The abqve hydrothermal treatment time, js 0.3 to 30 hours, preferably 1
to 20 hou%? rrﬂ%?(eeprgferg‘glyc 536 é ?105?5 whek %ﬁé%ﬁi‘% qu }fe%tflt o

ratioyi$ 1057 8:to 0.9 @.5 tdBe=hours, préferablyniida 20ehatus; ek out
preferably 1.5-t0 6 hour. . Ikali equivalent ratio is 0.9 to 1.1, 10,
e A Fehe D e a7 e 6 Rbupge C o
lesswitie -aliftisimtdiugfabe hydroxitempattictostraving exdel@ntpattictsrer,
sigg Mifumiby; gk the, present lnveny| Lbem tyed

when the hydrotherr%al treaét}l}n%t %?e&l gl%l E%urs or%c?r??ﬂ%ege e';c%?i%r' 2
oM BVIRG ParH@esSizE LR Mty fh6t sbRirteated ynehe following

egenamical mEie Mvenionsiof the presertdnyentienhaye copfirped that .o of

for the manufacture of the spherical or columnar antibacterial agent
paArticfes &y PIREATT paRIERF 45 39 hiforfft)ofiAY fesestinvaiton, ifthen

istaesiceddarconyel the follouina.four daatees; de; £1):he1alkaliequivalent 1
ratio éj:%%ydroxide ha]\a/ing a monovalent cation/aluminum sulfate) in the

abBb7E LRBIGAT FeactiSn YmTiia S t3) < fsulfate having a monovalent
catong@luminumsulfates@d molar ratio in the case of spherical particles

or (sulfatg, igying,a monovalent cation) | (@luminum, syltate 5. zinc oxide)
particularly 450°C or lower, the water-soluble aluminum
sulfate represented by the above formula is not formed and
even when this aluminum sulfate is used in a resin product,
water resistance does not lower. When the antibacterial
agent particles of the present invention are baked at 600°C
or higher, the particle shapes of the antibacterial agent
particles may not be maintained.

From the viewpoints of water resistance and shape
retention, the baking temperature of the antibacterial agent
particles of the present invention is 350 to 660°C,
preferably 350 to 550°C, more preferably 350 to 500°C, most
preferably 350 to 450°C.

It is preferred to carry out the above drying or baking
step in a nitrogen atmosphere from the viewpoint of

preventing the discoloration of the antibacterial agent
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molar ratio in the case of disk-like particles, (3) the hydrothermal
treatment temperature and (4) the hydrothermal treatment time to certain
ranges. 30 (c) manufacture of rectangular parallelepiped particles The
inventors of the present invention have further found the method of
manufacturing rectangular parallelepipe%l8 antibacterial agents having

exeallentparticls,size 48 dniformify, Hplike the, method ef manufagtuing. .5 o1
the above spherical and disk-like particles, rectangular parallelepiped

hfGBRENERFE alehfifum SEvEEhyBFGRIE PatieieBrepresainée byate from
cheraical frpuia tH3Q)ALUROMARH)GLan- beabiringd by GliaciRg e ig

reaction product obtained by mixing together an aqueous solution of

aftfhiRtRPeUtAte BnbRg REPERSIBAS dRimfmuht Rydrokide Brdés not 0",
agitatiendanp hydrethermeah treaimpantalci0q 10230 ipreferably12Q ta-10 s
200C for 0.5_hour or more, preferably 0.5 to 30 hours, more preferably 2

t056 Aot hhd the BT artiFateRal iyent piHiaEs SPHE et Ch does
inventiaacae be manifaetured byhiontexebanging raerav@lent catioresin
w(i:thn?ilgeriiggg in Caccol_gdance w%th t@e abgv method. 15 The aluminum
hydroxide Used s Braferably arorphots: aiumintm Hytfokide bédduse e of
thenefféetrafunaking-the particlescheptangidarpasallelegipedsand theaffaeibly
o[)m'{lkin H] pgrt{%es uniform in size are high. Examples of the

amorphdus a uminam ﬁydfr%ﬁila%'include dry aluminum hydroxide 20 gel

S-100 an@¥Nt insaifaetaréd by KydwenCheamieal Go.al trkrobd eeduide the” is
Sl fihe patti and jmpr the particle si iformity of t

pgﬁges[ain tﬁl% Cr%”lﬁe?f%or%j(,1 gth% cr)%/(cgomﬁine'n d%%%os‘%%eﬁ;ﬁe%ﬁh%reogztigﬁ%rgt? lﬁfcr:r'fUla
obthired 1By Al toBEtHer the agiesdsssiution’ of alakiimuimsdifare 28ding
agd ghe, sugpensian, et alyminum hydrexigde upderagitation to a

hydrothermal treatment not right after the reaction but after a certain time
passes frERMHEREEEEn, fof xS aftet itishef bR shfEd 61 Motier as

mete, greferably o {0,390 boyEs saore preferably R 10200 hauns, theselys i n

30 obtaining aluminum sulfate hydroxide fin%ﬁarticle,s having excellent
pRATCIE &8 UGty StH SphetRal Hidkife &ffrattandulden Pe
pasatielepipribaluninumBessulfate BydrosigleRarticles agent which is

additionally dried or baked under the above condition to make
“p” (water content) “0” or close to “0”.

A description is subsequently given of the physical
properties such as shape, particle diameter, particle size
distribution, BET specific surface area and refractive index
of the antibacterial agent particles of the present
invention.

The antibacterial agent particles of the present
invention are spherical, disk-like or rectangular
rarallelepiped and uniform in shape. O0ut of these, disk-~like
or rectangular parailelepiped antibacterial agent particles
have been utterly unknown.

Further, the antibacterial agent has a sharpness Dr
= Ds5/Dys of the particle size distribution obtained by
dividing the particle diameter D,; {(on the large particle

diameter side) of the 75 % value by the particle diameter
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described above can be represented by the formula (Y-II) as 47
described above. [B]b[M3_0Alc] (S04)Y(OH),-pH20 (Y-II) The
silver-containing aluminum sulfate hydroxide particles of the present
invention represented by the formula (Y-I; 5 can be obtained from these
spherical, disk-like and rectangular paragflelepiped particles by ion

exchanging: meorawlantcations withisiles tens. dhakis, dre inventers:ofyalue
the presen invengon h§ve developed their studies based on the above

fifdings ‘And-Rve" 30 F5uRttHArthe Bhiibakterial Sgentie ganitfasured by
having thesabove sfiecific partickshape-andy pariclessize anifommity of the,
present invention represented by the above formula_(Y-1) can be

na fcﬁrge%yb;lﬁg g{?nt égizin%oéﬁﬁnﬁﬁl?rrgn <& a?é’ hydrdkidepartidles ™St
represertet by the érnda IbR15 déntaining iw silverand bsnDingibesmall,
alygunyiifate Ivdigide padides lconiagt Wil a SN oo e te1y
contairiing silver such as silver nitrate or silver sulfate’ in‘a suspension
sudrBowater indepagitattrrdtion exchange isivemensgnethes a factor

alginymsyliate, Bydroxidenariieles. 20 The jon.exchangg teaction . o
temperature is 0 t06 100C, preferably 10 to 80C, most preferably 20 to

86CLITRE idrf ExRBBNFE B Prefetabyachriéd bliefok betd0 kiveriimderand
skaded, lightgWhendtheion exghange temperafiye is,toolowe o4 the iohye s up

exchange time is too short, the amount of silver 25 ion exchanged may

b¥ddie 'SHfalPWRET HeSbh X CRERGE RAFRAHARLRESS High, the ion
exchangertipeds 0plongoNF IYT exehange:is fok catkied U deE rial
shaded light, the ion exchanged product may turn brown. Stirring during

(R TR BXCHA G r BRI oG HeF Garfiect S0ty BibPAUHoP AT 151 1g the
revobitione Yhen filtratenoinsing. siriace deastment; dryingrandb grtding e s
are (\)fptionally carrjﬁd out after ion exchaF{‘uq_g to collect the particles, an

anfibactaridl agent representad by ta formuld F-h canbe'ohlfedt 2re
Wheirn: filtrationsleyd48 potting the pasticlestithraugh aditerds diffiauty; particle
d ion or gepirifugal. s tion. may_be employed. or a coagulant
mga%%%%gs%@d ié irr?lif{s,gn%t?1 Erg%%&lgéﬁ%gt?eao%?éﬁ gf%/ %ipﬁégesntﬁﬁvtéht?o% © 12
Examples B¢ trrgodoagulant mdude: S polymeneoaguéanty stich as> 2 um.  To

pelacRdaMide. TRe AU, peing clogged up with the

antibacterial agent particles, it can be recommended to
reduce the total amount of particles having a particle
diameter of 15 um or more to 0.1 % or less, preferably 0.01 %
or less, more preferably 0 % of the total.

It ig difficult to manufacture the antibacterial agent
particles having an average secondary particle diameter of
0.1 pym or less and even when antibacterial agent particles

having an average secondary particle diameter of 12 pm or

more are mixed with a resin, the antibacterial properties
of the obtained resin composition may not be improved.
The BET specific surface area of the antibacterial
agent particles (Y-I) of the present invention is 0.1 to 250
m’/g. To provide high antibacterial properties to the resin
composition, antibacterial agent particles having a larger

BET specific surface area are advantageous. However, when



10

i5

20

25

30

the polymer coagulant is preferably 0.2 % or less. When the amount of

the coagulant is 0.2 % or less, the monodisperse patrticles of the present
invention are not affected and the filtration work is improved. 10

Meanwhile, strong force does not need igybe used to grind the particles

as can be understood from SEM photomicrographs. Even when grinding
istdimpiacdriied @ut haitte weakdorcea siveriofitaipiag afumiremy Salfatearea,
nydraxide partidles yiieh 2t menadisperse AAIMOSE L3 MARAIIRELRE 1 ang

and not agglomerated are obtained, Which is the feature e present
ingBABORNT R Silvier-conthmiityalusiriing SuIfBEspesvide pariclescsf area,

thepjrg hweniionican be,identifiedbythe. pawder Ay diffaciion o vi 41
method. 20 Since the diffraction pattern of the particles becomes the
s&heR&thatsf e paricies Hef6RMpATchahge ifldiNetig ppnse, the BET

exghangeddnia:thepastiglesatherXvay ditfractian. attesn be clasealy 1 to
insgectgd with reference to the chemical.analytical values of the particles.

120 IS 2B EGHET R HiVerss 2ndnihuifty SRk addifes BxRiervithbat 100
befhipmexchapged intaihe paricles is maixed wjth a resin, the obtained
resin product becomes dark brown and it is impossible to obtain a white

resin produdTATER 6T of ThE RPSHERTShj€cR of e Preddift method of
inventide 30ulidady antag enus b fivtherfirese nigaviention, 12 0eless of the
"y" mols_of (S04)y in the farmula (Y-I) e replaced by other inorganic
AR TR o DU ors Rt TRy P o,
particle shaptlantpatticlke sizadgudafdmityrgf theepeesehbmveatida Cargent

bg mainiajned without gﬂoreﬁlsr%ﬁ%@@x aftaining %%?bis%oféhsal,
present invention. Examples of the other inorganic acid ion fclude
5632k -POHS- MPOSZLTEO NO P2 Sl har BE33-alluordento Sulfate

replace.Ratof (204 af the antibacterial agepfofdhe PIPYIRLYED, & crmuia

compound containing the inorganic acid ion is’added to a suspension
corftaining lcoABotRd BRiRe! forfnfa 28-11V86 Earfbly ichrexchbhge in
ansohens apdrthen silverds jonexchanged inte the ehtaingd produgt BY: n the

10 the above method. The particles obtained by ion exchanging part of the

aNBESCER SRR P the FormhuAd v -1y with e iiorggricon April 8, 2005)

previously propcesed by some of the inventors of the present
inventicn, and some of the monovalent cations of the
particles are ion exchanged with silver ions to manufacture
the silver-containing aluminum sulfate hydroxide particles
of the present invention represented by the formula (Y-I).
Spherical or disk-like aluminum sulfate hydroxide
particles represented by the formula (¥-II) can be basically

manufactured by the above proposed method.

{Biy[Ms..Alc]l (SO4)y (CH) ;- PH2O {(y-11)
In the formula (Y-II), b, ¢, v, z and p satisfy 0.8 = b =
1.35, 2.5 = ¢ {3, 1.7<y <2.5 4<z<7and 0 =p<

5, respectively, B ig at least one monovalent cation selected
from the group consisting of Na', NH,", X' and H,0", and M is
Zn or Ti.

To obtain the spherical and disk-like antibacterial

agent particles of the present invention, the following four
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acid ion may be dried, baked, surface treated and coated with an acid
resistant film to be used as an antibacterial agent 15 or mixed with a resin
to obtain an antibacterial resin product like the antibacterial agent
particles of the formula (Y-I). In the present invention, part of (OH)z of the
antibacterial agent of the formula (Y-I) m‘%& be replaced by CI-. However,
the sentans of Eiai® Osls Mol of lasis. 20 preferahly 0 M.mohar lpge.RosL
preferably 0.001 mol or less from the viewpoint of preventing

disorigieiibAeraR THe thah DiRRRIfE bE e SRtdrspRdinimalingiddate) , (2)
sufate hydrodde pasticles;of the Mresentinvention, With (3 MEW fm sulfate)

obtaining high-purity antibacterial agent 25 particles having low contents

of MRy miétaisuch dd'Ra828Rd CAdMRIR SpEaiTic @B tRE NeticaNb. the
20(eftheddinisiey ohWelfateabihel eerd Hygiesg Act ndustially and fate +

containin% heal}r%gb]etals such as jron, manganese, chromium, copper

arfth MCKEP TP SMBHAOF 966118851 BreRTabRiG © a6 br febsermaret icles,
préferablye). B &b ot lessmmbst preferabht 0tR04e 08 ta$B50:20(4) the
prevent the thermal deterjoration (improvement of thermal deterioration
relg?é%arn%gg%ﬁaa is%gl%?a{i%erlngf a & 6%d§3€ it i&‘@f‘r@g 5mical
higlepirityorawt materials 4hil secarrasien resistantomaterial 50dsueh aertain
Haste %\ésteel or stainless SUS-316 steel in a hydrothermal treatment

step wherein chemical operation devices are easily corroded out, so as to
prevent hé&ﬁh@t&ﬁbb@@@ﬁﬁd@@@r&@mm@r@swbh@m%wﬁmtors
angd-aickelS elutipg ron e material of fhe devies from being copfaingd o
in the antibacterial agent particles of the present invention as a Solid
;&‘u’ﬁ@iﬁﬁ@/qﬁaﬁnﬁ%hﬁ@. ’FI‘DSH glshesf aﬁﬁ%&&éﬁaﬁa@ht@l@mm@sm lfate
inygntien, 10 '_Q;E@S'Q&&m&&%@é&é@%@&%%ﬂt_'5&‘!8@%0%@%@&%9@@'

resin composition having excellent filter passa4blllty at the tfime of

krieHisg 5RE ekBudioRySiidetariad brépetidsieaipE ARG SRRREN&Ss the
arbatsewenibastesial agtion-da setentionsharaciergtics afiersaMast WithFate
tz?gt vgaa%ter can be provided by mixing 0.001 to 300 parts by weight of the
anFHCTEHA B gt rémreSEtad By ! dbovd ot rina tR)25F (Fay Wikerated,
16t parts Horeightof a resis, pad:ai kesin giredustcamnbedgrmed feom: ¢ not
the}t)com os&ti%rk Vglﬁn importance 20 is attached to an additional value,

tha i?’s? Ig

(a} manufacture of spherical particles

Surprisingly, aluminum sulfate hydroxide particles
manufactured by adding a certain amount of sodium hydroxide
to ensure that the amount of an alkall becomes 3.2 to 4.0
based on the alkali equivalent ratio (= [NaOH]/[AL,(S04):]
= 4), that is, the alkali equivalent ratio becomes 0.78 to
1.2 in the following chemical reaction formula (b) and
controlling the above factors (2), {(3) and (4) to certain
ranges in this method have a D;5/D.s which is an index of
particle size uniformity of 1.0 to 1.4 and are spherical,

which is utterly unexpected.

Hydrothermal treatment

3A12(SO4)3 + NaS0; + 12H,0 -» ZNaAlg(SOQ)g(OH)g + GH,8Q,
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transparency of the resin product, it can be recommended to mix 0.001 to
10 parts by weight, preferably 0.001 to 2 parts by weight of the

antibacterial agent. When the amount of the antibacterial agent is smaller
than 0. 001 part by weight, 25 satisfactozg antibacterial properties may not
be obtained and when the amount of the antibacterial agent is larger than

308 pakts by weight dependingipnthesgontent of silver, it is
uneconomical and_transparency may lower. The refractive index of the

an BSOS FReRt oPfHE" 36 1§782ent invention is about 1.48 to about 1.56

whigi-emetkapaa or isralesententhose of many resins. Therefore, even when
a Iargaze am%unt of the antibacterial agent of the %?;ent invention is mixed

withi 22 (€518  doe Ratitipdir traNEpArendy 88 it R0 rderHd maintif=SOs

highetrainsparercy; bioti cAbheureaonimiended to use the antibacterial

agentin an_amaount of 10 parts or less by weight, preferably .2 parts or
Ieqsgi%yevi\felifﬂa"iE1 ,ﬁ%%ﬁbﬁ%“% antt g&&griz‘i’%{lrlégﬁ&ﬁoaﬂlctpc%jfngﬁr%gﬁg E‘Slt%}%)
antibacterial agent particles of the present invention has high acid
resistance.originally, | r Vi i id- resistance to the resi
product or %%rgég,ﬁ%@%%%%}ggﬂéfgﬂﬁ?ﬁﬁﬁ%rﬁ%ﬁ&? the surfaces Pate
ohiivér anfigcteaaltagelt papticléhof pregsreséntinvemivhcareil0 aéared, it
with aideest %%ecﬂlr_ea@aabgw'fe;m{igﬁo@éamm'kyz%ﬁ&i%?tzﬂ} of
from the group consisting of silicon compounds, phosphorus compounds,

belotdaHipotinds 2 bfulaitlife s dtmdsl gikeshmanudmpbusgst by adding
titaRi YR EOMROUBY By ZiNGCRPRUNIS and, it COMPRUNESTO fleL i ning a

improve acid 15 resistance or prevent discoloration. As examples of the

BRI mGdiRe oY e BisBorRacHPHALER. tRE shitgRinum sulfate
campourds)incluges sadiuavmetasiicate,sodiun orthesiliegtss POIASSIHE the
metasilicate, potassium orthaosilicate, water glass, silicic 20 acid and

SMESNE of M BB 6H Cofribotinds Ttfudd Sd GG Bstrdborates Sdibifa
metaharate) potasaivii-tetiabonaie, rieeiassiom, metabotaterand boneagidia1:

the aluminum ¢ unds, include sodium orthoaluminate, sodium
e S R b i v et
akmtihoneldonds, duminune nitrdte, glumfrumisiffaie.andaldmum more

g@gﬁ@é@gg @_o;ghegﬁsoq pounds include potassium phosphate,

ium phosphate and phosphoric acid;
When the alkali eguivalent ratic is lower than 0.6,

the spherical aluminum sulfate hydroxide particles having
excellent particle size uniformity of the present invention
may not be obtained. When the alkali equivalent ratio is
higher than 1.1, particularly 1.2, spherical aluminum
sulfate hydroxide particles having excellent particle size
uniformity may not be obtained and alsc boehmite which is
a type of aluminum hydroxide crystal may be contained in the
aluminum sulfate hydroxide particles.
The akbove (gulfate having a monovalent

cation) /{aluminum sulfate) molar ratio is 0.3 to 3.0,
preferably 0.6 to 2.5, most preferably 0.6 to 2.0. When the
molar ratio is lower than G.3 or higher than 3.0, the spherical
aluminum sulfate hydroxide fine particles having excellent

particle size uniformity of the present invention may not
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the zirconium compounds include zirconium phosphate, sodium
zirconate, potassium zirconate and zirconic acid; the 30 titanium
compounds include titanium chloride, sodium titanate, potassium titanate
and titanic acid; the zinc compounds inglyde zinc chloride, zinc nitrate,
zinc carbonate, zinc sulfate and zinc acid salts; the tin compounds
inctudessodiwmtstarribte and potassium stannate; 52 and the ammonium
salts include ammonium suifate, ammonium, nitate, ammoniur,
phosphate, ammonium carbonate ahd ammonium acetate. Since
antibectéria hgehtpanickessofltfie predeni v®inidatipm ate ofiginalhy ving
mapodispetse padieles heyhave, axuameik oGalanbd pesilvited by
resin. In order 1o further improve the dispersibility, prevent the
dis@eliongtiensof s Rksintprydng fomedHavrine patitls ordugsrgsstassium
requctign in fiadnechanicalsirgRotwvhge & 10 relatively faeamaunt of o+

the antibacterial agent particles of the present invention is mixed witha
rédit hd¥aFace  dRY BREbACIERR AheRt faffiddsf fichresemorassiun

inveatien: May be yeateswithw least one-seleatedAramie B roxide in

consisting of higher fatty acids, silane-based coupling 15 agents,
afdhGinale WS ERIFRY doehte LR hbPRRGSshatés and surfactants.

Examplesreftheswhace eatingrgentd aelidehgh ifattyacids,angi salts ound
thereof such as stearic_acid, oleic acid, erucic acid, palmitic acid, lauric .

2 ERFen P BBRrE 20 TSR S e AV TS Bf Bk b hare Paving
ethere abude-bpaded sbfatesz esterr-bpoded sylfates, esterdondedtured by
sulggmaxges, aril_ji e-pior&ded s{lrjllfonat S, et?erf-bongeid ulfonates, 1fate ¢
ether-honded al ﬁlaﬁlyf“sﬁl?or%:t’ggahdpar%lqeer- onde %1]'-@{1%1@? suitate to
salfonates, salfates @i & highemEfaittysadid stehasistearyhatcehielandat ion
oleyl alcahol, acid. or alkali S Qr amine_salts of menQ- . or
d%ggt%(rgsglgbf %rgt%kgglgggp;%#ic@ %?(;L %%n% s%e@r@l §%,08%0 or o?(%yl%a]?c?oh%‘ll,mgﬁa ot
migtyFesthefdofbsilahie doupling agleniessusheas. vinyIdihorysilandp) -
vinyl-tolyl(2-methoxy-ethoxy)silane, 30

y-methacryloxypropyltrimethoxysilane, y-aminopropyltrimethoxysilane,
N{penylStah lals '
f3(amionegthyby-armingpep Ry timeat silane; nvention have also found

N-(3(amignoethyl)y-aminopropyltriethoxysilane, ‘ .
that disk-1iKe aluminum sulfate hydroxide particles having

ound that
he

sEHdRIEhRGE/slldle Rerticles

a uniform particle size, that is, a Dys/Dss of 1.0 to 1.8 can
be manufactured by adding a certain amount of a zinc compound,
preferably zinc oxide or zinc sulfate to a mixed solution
of aluminum sulfate and a monovalent cation agueous sclution
to replace 1/6 or less of the “c¢” mols of Al in (Y-II) by
Zn in the above chemical reaction formula {(b).

The aluminum sulfate hydroxide particles are
represented by the above formula (¥-II), and it has been found
that when “c¢” satisfies 2.5 = ¢ < 3, preferably 2.5 & ¢ =
2.99, more preferably 2.61 = ¢ = 2.9, the disk-1like aluminum
sulfate hydroxide particies having excellent particle size
uniformity of the present invention can be obtained.

When the manufacture of the disk~1like aluminum sulfate

hydroxide particles of the present invention is aimed, it
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53 N-phenyl -y-aminopropyltriethoxysi lane,
13(3,4-epoxycyclohexyl)ethyltrimethoxysilane and
y-mercaptopropyltrimethoxysilane, titanate coupling agents such as
isopropyltriisostearoyl titanate, 5 isopropyltrilaminoethyl)titanate and
isopropyltridecylbenzenesulfonyl titanaté& %and aluminate coupling agents

syeliasaeenalkoxvalimsun iRy ate s ke AESEINKeoN, e e
resin to be made antibacterial is not particularly limited and may bea 1

syrtReireain-Eiheropandakesihn RipBepwhith isgiscessedhothat the
prodiige resinpreguctssych as maldsdatislesy fikers, nonyauen fapricsy

coatings, caulking materials and films. Some examples of the resin are

given‘betdlv. MAEAMBERERE 75k hclddé polyoldtin-Baska eBpge1shemical
sucbas olefina-akefin) palymets-andeaRalYMershaVing @ntidlé catborre

atoms including polypropylene, ethylene-propylene copolymer,
hi’@ﬁgé%‘??éﬁﬁi%oﬁfe’fgﬂg &S |- dB Sty SolFEhHRNBOEFo S Hil hdle@fiap
Wﬁlmlﬁor']mfbybﬁed@@érmfvamsa}iﬂ@hg;%lmwbéﬁ@;%gfm to a
poly4-methylpenetene-I, copolymers of one. of these, olefins and a diene,
e T b thle 2br By A Gt AER AL coumier PG
(thempaplasticapdlywlefin) fasia; ysenehasetyesins silehhas monovalent
pc&lggt}h 1I,}he eooxiderresin E)ol sglr%r%e tA%S a&rylonitrile.butadiene 25
styrene%/ resin, ARS @éc?ﬁonif}r/ile %cry s%;l/ré:né redine A l?:Ef‘c'rylonitrile
styrene) résmn AES: (adrglonitsile<ER DM giyreaéprasimaMBS @sethyer than
thacryl utadiene st ) Tesi lyparamethyl styrene resin; .
Pt Eased Tl eh s R e e A g v PElhsum
pElyetyiene 30 s6HaAE) Fasity My adetate nesipx viny Lpropiewate tedin, size

pheney iesin, iRagmeSresin, pelyasetaldasin op;,6.a0e, DYION.86:: 21 ent

polyester-based resins such as polyethylene terephthalate and .
polybtfylere letehithalbianpdlydmidelimide wosifupdigsafcnemeain de

pelyakylatedgsihein golyeibenimide asini polyetherketonesesine v may not
polyphenylene ether resin, polyphenylenesulfide resin, methacrylic resin,
c&lful BEEHESHT, rbonate resin, fluororesin, polyurethane resin,

silicone rasie, palyviayhgthestasinng palydaydesmat@sie ROMYIYlis 90 to
Dyl tesin. PO Aol sesin apd isgbunienc: maleie aqyide, | ..
copolymer '
most preferably 150 to 200°C when the aluminum sulfate
hydroxide particles are spherical and the alkali equivalent
ratio is 0.78 to 0.9. When the hydrothermal treatment
temperature is 100°C or lower, particularly 9¢°C or lower,
the aluminum sulfate hydroxide particles having excellent
particle size uniformity of the present invention may not
be manufactured. Even when the hydrothermal treatment
temperature is 250°C or higher, the effect of improving
particle size uniformity is not obtained and it is not
econcmical. When the alkali equivalent ratio is 0.9 to 1.1,
the hydrothermal treatment temperature is 110 to 250°C,
preferably 150 to 250°C, more preferably 150 to 200°C. When
the hydrothermal treatment temperature is 110°C or lower,

the aluminum sulfate hydroxide particles having excellent

particle size uniformity of the present inventicn may not
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resin, resins having chlorine in the molecular structure such as polyvinyl
chloride resin, ethylene-vinyl chloride copolymer resin, ethylene-vinyl
acetate copolymer resin, 10 chlorinated vinyl chloride resin, chlorinated
polyethylene, chlorinated polypropylene, coumarone resin, ketone resin,
polyvinylidene chloride, polyvinyl dichlorfﬂ% resin and chlorinated
Polyethers, Asetals-plasticsy eellulpssacelaten celluloid Jiguid erystal ent

polymer and water absorptive 15 resins. Thermosetting resins include
epSHRSMEPRENGIR F&din tmelankikehédin, thatebiarpogEsttPpagiing
alkyd -t esiNe guanAMineiresin pelyimidesssin, Hraai esi, silicone resinot
phenol formaldehyde resin, melamine 20 formaldehyde resin,
p&GERABAZdic acid resin, polyurethane resin, maleic acid resin, urea

resin, furame resish-¥\gRR-tesie ane dislhdphikalate fesin Rubbers 30 hours,
include EPDM (ethglene propylene diene copolymer rubber), EPM

(SEAVIERE BRObYIEnE R ol RiEr TubBRFS BE DR Afbber: isofre fobti, vhen
SBRe(stytent batadienel mibberd, NI i(nivile Bapsenecorabler), BIBR fitkileurs,

butadiene rubber), urethane rubber, chloroprene rubper rogenated

TS F R ol it G Rty SRSt B AT o oy e when
rubber,xhiardsulanatec: 38 mubbert botatsene. bber, actylic rubber,

chlorinat ly I i drin_rubber, propylene oxi ubber
ethylene%ﬁc%%?é %ﬁg%ﬁ%%ﬁ%%%bggﬁ %poﬁfsu fic]p'gL !I:[ll.l%bjé?, ?ﬁbgrin%our or
rubbes silicofe 5ubbér_ram;t nhjﬁsﬁ”al rubber s6BuTHesa resihg and ropPersxide
may be;used-alpne o in combination. \hen more 1han, ong 1eginand, of the
more than one rubberare used, they may be polymer alloyed, blendéed or
mBlReERfo 4 TEGRAEOTHERY SYAthdhe resing Bre At S Amitdiveythgien the
mapufactyingnethad Asfona palymerization, satalystfonpelyolefins dek e ot

example, Ziegler, Ziegler Natta, Friedel Crafts, metallocene or Phillips
methodmag VBS BnRifdyeet MIdithER, Fatdfbredtidits hdmler&RfrcHge and
1Q generafly tsed maymbe giixed with the antibacterial resin composition

of the present invention in limits not prejudicial to the object of the present
invention.Tg’cﬁn?an&eﬁﬁa%gré’gi\?&?bﬁﬁ%ﬁent invention have confirmed

that for the manufacture of the spherical cr columnaxr
antibacterial agent particles (Y-1I) having particle size

uniformity of the present invention, it is desired to control

the fellowing four factors, i.e., (1) the alkali egquivalent
ratio (= hydroxide having a monovalent cation/aluminum
sulfate) in the above chemical reaction formula {(4), (2) the

{gsulfate having a mecnovalent cation)/(aluminum sulfate)
molar ratio in the case of spherical particles or (sulfate
having a monovalent cation)/{aluminum sulfate + zinc oxide)
molar ratio in the case of disk-like particles, {(3) the
hydrothermal treatment temperature and (4) the hydrothermal

treatment time tfo certain ranges.

{c} manufacture of rectangular parallelepiped particles

The inventors of the present invention have further
found the method of manufacturing rectangular parallelepiped

antibacterial agentg having excellent particle size
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They are an antioxidant, ultraviolet light absorber, 15 optical stabilizer,
thermal stabilizer, metal inactivating agent, plasticizer, antistatic agent,
flame retardant, curing agent, curing accelerator, age resistor, peptizer,
adhesion providing agent, perfume, lubricant, colorant, nucleating agent,
foaming agent, deodorizer and polymer 20 alloy compatibilizing agent. As
thenmedhed efqbtaining the antibacterial resin composition of the present
invention, which is not tIﬁ)articularlé limited, the above resin and rubber and

the bactelet HySrit PRAIGeRt (b BrESAhR MVBATAH arBTnRRavss SigeT 1 cal
kaeaded Kgethiarsaspanitorailyas possibleby:0sing pe devite suphmsa
dguale-scrrelwtextrudei, ressure knf,?dgr, %%e roII.Oé%FBanburyi ixer,
and The FEaUIting Rnéaded produtt-is formedihto a pefietor powder By
uskngra devicedublr asha pélketizesdr miktouwddaifiithe) esin eoripdsition, can
he 30 antibacterial_ agent particles of the present.invention are, mixed
o O s (IOt & S NBRAET oY
thet prietigo § of e bedningra aldet artciew! il arftiveotevialuespulfate and
cgmposition af dhe presentinvention, 56 whig is petnarticulady Ungjted,,
the antibacterial resin composition obtained by the above method is
dhsedpidraradaintG saesmesrbdatt Sith &PanTlded apad ax akierl20 to

bated €opRFiSING alarge AMAURLOf thedesingompasitopds iluted 540 dore
concentration to be used for the final resin product and the diluted

CBEERHRAY fornied fitoataftibacterial Fakif pPodutt byamieyanl agent
injagtion-meldiag: maching: .@dAsion Malging Maching Llewrmelding red by
machine, calender molding machine, injection molding machine or

|arfinafe FHIMEIANG MRONNE 61E nfiRiureBtE dritibatteaF agems 1n

padiclesiand heswesin istdiregy-iriegiedtnto the above machine to be
directly injection.molded or. ex%r#sio,n molded, The sha%g, size, thickness

length ant e ot & SBtalhad noiisd SRER 4r& Mot paRc a)]rK/ Afpaghous
Thatuhsmoldediantizledadyche shapeddike faptate; hotile] ball; Hiskyssheet 1es
or.wire sheath, or a foam or laminate and.can be advantageously used |
e B A o e he
Kitehetris; bathroomEoand ioilets, zaedical $upplies dhckhthelsiswodt lidle of

agmagﬁﬂkﬁﬁpgﬂﬂﬁ@hunlhydroxide include dry aluminum hydroxide
gel S-100 and FM manufactured by Kyowa Chemical Co., Ltd.

To reduce the size of the particles and improve the
particle size uniformity of the particleg in this method,
it is recommended to subject the reaction product cbtained
by mixing together the aqueous solution of aluminum sulfate
and the suspension of aluminum hydroxide under agitation to
a hydrothermal treatment not right after the reaction but
after a certain time passes from the reaction, for example,
after it is left or stirred for 1 hour or more, preferably
1 to 300 hours, more preferably 5 to 200 hours, thereby
obtaining aluminum sulfate hydroxide fine particles having
excellent particle size uniformity.

The spherical, disk-like and rectangular
parallelepiped aluminum sulfate hydroxide particles

described above can be represented by the formula (Y-II} as
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As the method of obtaining the antibacterial film of the present invention
which is not particularly limited, an antibacterial resin composition
obtained by the above method is manufactured from a resin suitable for
the manufacture 25 of a film, and a film ¢can be obtained from the
composition by an inflation, T die, calender or casting method and may
be dwithensiretehad d he antibacterial agent particles of the present
invention maﬁ be used as an antibacterial agent only in a layer which

mtRt b ikt orvd Parhintd280 film consisting of two or moFgTa-%)rs

amiohidined byceaexiusion; which isuersacanomical dihexshape 528 cles
and us the obtaéne,d film gre not garticular(lg limited. The film ma

f | b
850 TR GO rSHATE BB G RA GBS 1 KBS freehRiLf a6~ T)
adim 57e faipackingfobdssuchase/egetabtds; abnfetiiokeryiard dried

fish and meat. As the had of manufacturing. the fiber of the present .
e e o K oe R BR AR
beeponddterd: filsertouos thel tdsirs icomepositions is used, spun by

conventiopglly kngununelt GLysion. £y SHRNIng oL el PG YENEE e

stretched or twisted optionally, and/or mixed withra natural fiber such as
cogoie VAR driiempy 16 Bbains predutoTHehsebbire f0wbiaigedfibbhave

isgiptparticylarbylimited and the.fipey can. e yseckin.fields whichfeguite + e

antibacterial properties such as carpets, clothes, towels, napkins, ‘
haRERE cRIkES Yidke £358c1E Ratd aRe murle R Eixbfigles bEthapdornity

ingfudepolypropyiene; rka-pelyethylener Polyaride Hylenk arMide, formula

acrylic, polyurethane, fluorine, polyclar, polyester, polyvinyl chloride,
vihyioh), viriAtd&se, Betha Clride8tte Y aydr S Eupval hBBSrord, o mbum i num
pelyacatad pahiiesic aadyHasticc Dplcaldibess 0 Hae methpd tformula (b)

manufacturjng the antili}acterial n(gnwoyen fabric of the present invention

iSRS EHICE Y imRdd VArd 8 R8n0ERRSHEr RndWi nictHBd Ay 1 tate
employedi Formxampld qeapermakiog veels, rabdam well, patalielovelraining

closs Jaid web, (hread crossing weh, low expanding web, short 25 figer
we ,ﬁﬁ%lmenntI web;, mlcro%%er we anﬁsplﬁ)ﬁlm we% meﬁmds may pe 2
empigyets Bincesantibazters nenwaender rfabgds ebtaimedtby theseexchange
ng%ﬁq$§h§gagnygggfygg aluminum sulfate hydroxide particles.

The ion exchange reaction temperature is 0 to 100°C,
preferably 10 to 80°C, most preferably 20 to 80°C. The ion
exchange is preferably carried out for 0.1 to 30 hours under
shaded 1light. When the ion exchange temperature is too low
or the ion exchange time ig toc short, the amcunt of silver
ion exchanged may become small. When the ion exchange
temperature is too high, the ion exchange time is too long,
or ion exchange is not carried out under shaded light, the
ion exchanged product may turn brown. Stirring during the
ion exchange reaction may be carried out by vibration or
revoliution.

When filtration, rinsing, surface treatment, drying
and grinding are optionally carried out after ion exchange

to collect the particles, an antibacterial agent represented

by the formula (Y-I) can be obtained. When filtration by
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properties, are light in weight and have excellent properties such as gas
permeability and shrinkproofing properties, they 30 can be used in fields
which require antibacterial properties such as sanitary items, the hair
cloths and linings of clothes, and the foundations of vinyl leather and
artificial leather. The method of manufacdfiring the antibacterial coating of

the,preseny ie}a@@mmptﬁfm%ﬁleaisE?Elééxpalg%‘?%‘%f%H@Jf ,
and conventionally known methods may be employed. The silver-an
orgBARTEEE BPTbrREgomamiay: Blgnihueesaltate hydrodde bartietloyed, or

anfibagieriabagent ofptbe prepent invention, isimixed insthe step.of Eﬁéi%%j ect

a pigment, 5 vehicle, weather resisting agent, solvent, co-solvent, diluent
aftf PrE&iEIZEE KReatedsHth-fiem oftisRahrana fpbthreghs seveifoclude

olfainymerodusd Jrarprvatesuse atdigsea aeapmeraially avallableoune of
coating may be mixed with the antibacterial agent particles of the present

inbBfitiBR 1T 5etore AgE- \MREn-hERTSIAa Datiny BFtHEBreserihen the
inzeptien isogsethat hespitals-homes forthe aged, s6Boolshanonodisperse
restatgantf,, danE from bacteria such as Escherichia coli and
sBphylotoctus aursis RAR B ire R bA AR i bbeEL 6FHeS and the
presentevéntiomdianples mpilesgenting 15 include synthetic resin

coatings (alkyd, aminoalkyd, epoxy, fluorine, urethane, vinyl acetate,
SR %i o’lj? s¥&?8§e%&%§gﬂgﬁaﬁiﬁ%¥ bufyraf used to

acrylic esters, unsatufate
styreneibitadiarey styrdres iyl chioride, vinglideneochlofidemmnsizym
chlori - d coati rust 20 preventing paints,.powder |,
c?gﬁl%%sﬁg%%?r'g%%&%ﬁnggﬁéggﬁfé}s%, c%ﬁ&l%%el I(]iga%%g%,l‘}nl% r- aLa‘trsre:iiltﬂ out
cortiiyswaiteEsoiible Qﬁrﬂfw‘@m‘:l@sﬁt@dmﬁr@g (wvhterisolublewllfat; e
1SOMRIE Spexyvales Soivble PAYRUIGANG, MAIELEOPIE, 1 o
melamine, water-soluble urea, water-soluble 25 phenolic an
WARISHHTBIB BR By AE E0BRTga IS INey T afcals ebambreshd eitych is the

catingsyd hemethed.of obtairing,the aptibacterial caulking material of
the present invention is not particularly limited. For instance, an

organopoly&ioRane §hd S5t ReBRiniR o HFEBE et ad iy droxide
agealeatQleselT ashy-aimeepIAPYI nvention can be identified by the

bis(m thlyl thylketox minag%methox silane as ba§ic compqnent; of a
ch T(II%% m%te}é?aq/a %ﬂz)?fa Bﬂ;gfheﬂ%jegi%ﬂafunctlonal or trifunctional
silane crasstinkingragents and atthiokenarssieh aT silica pefosokasd becomes
OEQ@%QH%as%ﬁmﬂ:ofthepaxticlesbeforeionexchangeifsilver
is ion exchanged into the particles, the X-ray diffraction
pattern may be closely inspected with reference to the
chemical analytical values of the particles. If a product
containing silver as an impurity such as silver oxide without
being ion exchanged into the particles is mixed with a resin,
the obtained resin product becomes dark brown and it is
impossible to obtain a white resin product which is one of
the important objects of the present invention
disadvantageously.

In the present invention, 1/5 or less of the “y” mols
of (S04)y in the formula (Y-I) can be replaced by other
inorganic acid ion. When 1/10 or less of the “y” mols of

(SCs)y 18 replaced, the particle shape and particle size
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59 catalyst for promoting a reaction between a polymer and a
crosslinking agent, such as an organic tin carboxylate, and further an
antioxidant, ultraviolet light absorber and plasticizer are added to the
mixture together with the 5 antibacterial agent particles of the present
invention to obtain an antibacterial caulking material in accordance with a

cementionaly known ansihask hy) Hse-eftthe antibacterial agent ofdie i thout

present invention (10 for purposes other than the above purposes Ill) The

aftiBE A Ry hEESFRE fBInT@ATAY ahti ey P bF te presEheinErtsmt

campravide-valuatie prockists A meolsiedearticlesiyen they: are 1exetnc 1 ude
aJesin. Meanwhile, thcg antibacterial aﬁen;s of the present invention

with
mé(})ﬁbe’ugé)d 15 ifi application fields dther thatt redis midking useoPtheR™ £°
dispeisitukitypwhitendss( parficlecshapecuniforniby and rparticlecgize of the

uniformity, That is, they can be also used in antibacterial paper, . o
aglr?cru %t%/a c&%rﬁcélg and cosme |c%?1r1n%?<?’n%l§sge% é‘iﬁoz%gaalrlﬁfb%c?gﬁ ton
ptopestisle Sirice thesartipactetiahagemtsaofthergreseat mveptiomdreofafehe
fo the hymapbady and. d [ stimul the human body when

they come into con)tarégtgj wi%ﬁ%r%ﬁér%gn %%}ayl,é%%q)}%gﬁebel&sgd gé g\(ﬁent and
ahfisacterddiegient and antiffgahagest inprodudis foraisei2®ih theoduct by

kitghens,, hathraoms gad toilets of housings where people live. They can
be directly sprayed over vegetables and fruits as an agricultural chemical.

Further, tR&y caAThe adesntahEadsipdsey iA eBsmictieanct eiids ¢ff the
measurag the-physicakpronstties of an.antibacteriat pgent FoRROseefyani o

the antibacterial agent particles of the present invention, an antibacteria

r&f EMP IO R ESHpRIng tRE SRRt i AF Sgeheparities drip st ed with

moided adigles formadkfrennhecantikaciedal wsin RORIPOSKIDARIe ShOWYent
below. Method of measurin the{%roperties of a silver- and organic, acid

aftotS ARG afunititt St RydtShde Parfae “6 antbatiiaproduct
agente A laserdiffiaction stattesngmethinckis oasncst wadebyruaetsfory - 1) .

the measyrement ofl;ré%gl\}/ raﬂgvser%)ng%ry arrt'c_le gia % i agrg particle

size dIStI‘I%UtIOH of hiné particles. The fager dﬁraéilo% scg@t flﬁg efﬂ%%

wastuSedcterial agent of the formula (Y-I) may be replaced by
Cl . However, the content of Cl™ is 0.1 mol or lesgs,
preferably 0.01 mol or less, most preferably 0.001 mol or
less from the viewpoint of preventing discoloration.

For the manufacture of the silver-containing aluminum
sulfate hydroxide particles of the present invention, with
a view to obtaining high-purity antibacterial agent
particles having low contents of heavy metals such as lead
and cadmium specified by the Notice No. 20 of the Ministry
of Welfare of the Food Hygiene Act industrially and
containing heavy metals such as iron, manganese, chromium,
copper and nickel in amounts of 1 % or less, preferably 0.1 %
or less, more preferably 0.C1 % or less, most preferably
0.001 % or less s0 as to prevent the thermal deterioration
(improvement of thermal deterioration resistance) and
discoloration of a resin product, it is preferred to use

high-purity rawmaterials and a corrosion registant material
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15 for the measurement of these properties in the present invention. (1)
average secondary particle diameter: measured by using the LA-910
particle size distribution measuring instrument (laser diffraction scattering
method) of Horiba Ltd. 20 (2) sharpness of particle size distribution Dr =
D75/D25 The sharpness of a particle siz8 distribution obtained by

diyiding the particle,digipeterd22S (n theJargeparticlssdigmeter 5ide) of,
the 75 % value by the particle diameter 25 D25 (on the small particle
dﬂ&ﬁ%@ﬁﬁaémégth%%mﬁe sHtepvalifesiasceh@mdativepaieicl on

sige gistdbugion @a@/ﬁ?@éyfgaaﬁtea&qsgbdyga%m%rlgergt@m@tal
using the LA-910 particle size distribution measuring instrument of Horiba
LECIREdEthed 4 DRE D731528°RS thé 88 kgt HrBRPmend nickel

sealier the shakbness v adfariclecsizendisidhution isrehseyved Whigh ained
means uniformijty in particle size. The particle diameter of a spherical .
pARiCIBWAR VTRl 1y CBRTRHiIRPD P35 b @ b e faddvent ion
diffsactioncscadtesiogumeibad and fhe neetheaefirieaguring a particle size
distribution from a SEM photomicrograph below. In this case, the value of
D75/D25 measured by the laser diffraction scattering method was almost
eduato thewahle 5ot DFs5M25 ehsarethiromftheIZEMresent invention

photomicrogr t rQr. range of about -10 to +10 %. Therefore,
DR Ry T

/ measur y t ser diffraction scattering method was
adopted iAth& hsrepertsinvéntiony 40 tMethodaot needsiiving teeparitlersize n

distributi : ran tomicragr i I in .
e e PR e

oPAll e 3P hefcAPArRsS (50 Rrseverdl Huaareusi sflpartciesy ubes,
oRsenved in gne SEM pheiomicrograph yvere speasired withvernier 4 . 5 on

calipers down to 1/50 mm to obtain the average value of the long

diEftERrs AR BhRe SROTE Bfaliétersas tHé paftitid afidméidiioftaR vater can
sphericabpadicle (9) and pagicte giameters gorresperding (g OrH% 3 tne

D25 % of the cumulative 20 particle diameter from that value so as to

CARBIRE Br & v PI8T5) BERTGRRMICELRYed B2 tRa s dretBy dsirtd - T)

ther (Y-I) with 100 parts by weight of a resin, and a resin
product can be formed from the composition. When importance
is attached to an additional value, that is, high
transparency of the resin product, it can be recommended to
mix 0.001 to 10 parts by weight, preferably 0.001 to 2 parts
by weight of the antibacterial agent. When the amount of
the antibacterial agent is smaller than 0.001 part by weight,
satisfactory antibacterial properties may not be obtained
and when the amount of the antibacterial agent is larger than
300 parts by weight, depending on the content of silver, it
is unecconomical and transparency may lower.

The refractive index of the antibacterial agent of the
present invention is about 1.48 to about 1.56 which overlaps
or is close to those of many resins. Therefore, even when
a large amount of the antibacterial agent of the presgent
invention is mixed with a resin, it does not impair

transparency somuch. In order tomaintain high transparency,
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Multisorb-12 12-specimen full automatic surface measuring 25 instrument
of Yuasa lonics Co., Ltd. (4) particle shape; Observed through a scanning
electron microscope (SEM photomicrograph). The relationships between
the antibacterial agent 30 particles of E>§\eimples and Comparative
Examples and the figures (photomicrographs) of particle shapes are

given haloweFig dosRbBadea pasticles haninga smooth swface soent in an

(particles Al) 62 Fig. 2: spherical particles having small grains on the
SUMACE thafticld® ADHS g OF: dGHeidaY pari gl halikg keroughs Afaarts or
arick gwinklesvseeatiehes and cracks) (particles A21) 5 Fig. 4: spherical

articles having holes (unevenness) (particles A22) Fig. 5: spherical o
gart:cles &Fﬂg%%ﬁloé%ﬁ Rilii ey ﬁﬁé Tiord i Porkdincihah tReee st sing

Fight (partitlescA30)ikig. Sysphenicat padicias bavioga ﬁﬁt@é?iﬁffi?@v)ention
and 10 wrinkles (particles A31) Fig. 7: disk-like particles (particles BI-1) |
Figég:or?a%l%% ggr%c ejéﬁe(ﬁérsﬁ%%rr)lé:eer-lf%lp%]fﬁ& 3 (pérﬁclgg@fF@QQPﬁ&’é( ide
grairplikerpaditidsypartistesbé) £ Figiel O eectangulaspamlielepipetrevent
icles.(parti ) _Ei :.hexagonal plate:like particles ticles Fl
F o S eT SIS (S Ecean ) o S o (PabReg) OF the
p@fﬂ@léb%ﬁé@iblb@ﬂ%%}?@lﬂg. bardggtomeratéd paeticies hamingiavenghion are
suraceauicl: 24 logk vl heyawere.sireiched (naricles VA FiO 13- o
spherical particles having a smooth surface (particles Y-A-1) Fig. 16:
spHetieal pAtiE e haviig Aldrackad detdadiaha can pahaltyrokenonsist ing

swiage (Rardgles YA a2 Fithdds sebericabnasiides bay)
sﬁfagzk%\g{i%ﬁ&%%iﬁé?%& disk-ﬁ()é;ggrtic?g (pﬁ%%g%aﬁii‘%?%%?cg%ggunds ,

SPHEEARHEHRIED i e s OB R, SOReHIYIaF bAAMEIEpiperpounds ,
partisles dpagislasyY-Amd) 80Fig cdbdnassive aoglemarate ek lasge aciq
number of spherical particles (particles Y-V-1)

regilstance or prevent discoloration.

As examples of the acid resistant modifier or the
discoloration inhibitor, the silicon compounds include
sodium metasilicate, sodium orthosilicate, potassium
metasilicate, potassium orthosilicate, water glass, silicic
acid and silicone oil; the boron compounds include sodium
tetraborate, sodium metaborate, potassium tetraborate,
potassium metaborate and boric acid; the aluminum compounds
include sodium orthoaluminate, sodium metaaluminate,
potassium orthoaluminate, potassium metaaluminate,
aluminum chloride, aluminum nitrate, aluminum sulfate andg
aluminum phosphate; the phosphorus compounds include
potassium phosphate, sodium phosphate and phosphoric acid;
the zirconium compounds include zirconium phosphate, sodium
zirconate, potassium zirconate and zirconic acid; the
titanium compounds include titanium chloride, sodium
titanate, potassium titanate and titanic acid; the zinc
compounds include zinc chloride, =zinc nitrate, zinc
carbonate, zinc sulfate and zinc acid salts; the tin

compounds include sodium stannate and potassium stannate;
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(5) formation of ion exchanger; The existence of a diffraction patterns of
silver-containing aluminum sulfate 63 hydroxide particles (X-I) and (Y-I)
and other diffraction pattern was checked by a powder X-ray diffraction
method. (6) content of organic acid; The silver- and organic acid 5
anion-containing aluminum sulfate hydré%de particles were baked at

1 008C e pengrale: G2 uhich wag Gollgsted.and, measuredin o ammonium

accordance with JIS R 9101 to calculate the content of carbon and
cHHERBGRanBIGaRie Wil TSR Db SVE e itanm Cer MEthdE ¢ind ammon ium
measyrrg an antibacterial resin composition, resin molded articles and

resin products such as films, fibers, coatings and caulking materials: (7)

antibacteffar6pely fEetihg3retRsdas EoRGIF ISR E Boleswvat tiedarrpent
Si awens NBREE2 434 Jvas useddinthesfolipwingdests(a) 42 £8),- Whey have
Tables-7 to_ -17 showing the results of the_antibacterial property test,
"¢ SENES Yor GGy fotmifg ST Cr: fepriBEms thé Adfber gt order
celony farolieg ubiig pevéd mhandithes2Q-antiiacierial prepartias arge
higher as the value of "cfu/ml" becomes smaller. (a) molded plates; JIS-Z
R oL SOpb orGony BEEblbds S ey D AR SRy & Lotes
fiberssnppweeen fabriesndiSibrl 902 (year 2@02eersion) 25 (e)hicgatingsien a
coating.is ied to a test piec mposed . of an iron plate measurin
ST SeD Hin 2 518 S ORE S T R 6 R e o Lo Les
abéutbel pmaﬁumgarediw the aboxﬁimeihdm 4a;ch)ﬁlmshé$ﬂrf aces
2801 year 2000 version) 30, (e cayliing matetalss Agaulinamateliol . s on
was caulked on atest piece composed of an iron plate easurlngjga) mm
XTEY e XtX AT fRade Ut B GLe8BGt SSae0 Rl tHickheSswi aboat droup

misandpeasired by:the apoye method (@) 644(3) TADSPARNEY, . INR 1 3 1g

haze value H of a 2 mm-thick plate or a 50 m-thick film was measure
witASRE Audmalie ez Frtad opitl Ut TesmiibPafIdkgé phosphates

Denayekir-Eagitdehrand expressed in % based on the following

expression. 5 H = {hl - (h2 - hl) } x 100/hl % wherein hl is the haze value of
%E%ﬁae the surface treating agent include high

a resin mofe
fatty acids and salts thereof such as stearic acid, oleic
acid, erucic acid, palmitic acid, lauric acid and behenic
acid, surfactants such as sulfates of polyethylene ether,
amide~bonded sulfates, ester-bonded sulfates, ester-bonded
sulfonates, amide-bonded sulfonates, ether-bonded
sulfonates, ether-bonded alkyl allyl sulfonates and
amide-bonded alkyl allyl sulfonates, sulfates of a higher
fatty acid such as stearyl alcohol and oleyl alecochol, acid
or alkali metal salts or amine salts of mono- or di-esters
of orthophosphoric acid and stearyl alcohol or oleyl alcohol,
and mixtures thereof, silane coupling agents such as
vinylethoxysilane, vinyl-tolyl{2-methoxy-ethoxy)silane,
v-methacryloxypropyltrimethoxysilane,
v-aminopropyltrimethoxysilane,
N-phenyl-y-aminopropyltrimethoxysilane,

N-P (amionoethyl)y-aminopropyltrimethoxysilane,

N-PB {amionoethyl)y-aminopropyltriethoxysilane,
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film obtained without adding an antibacterial agent, and h2 is the haze
value of a resin molded article or film obtained by adding an antibacterial
agent. 10 As H is closer to 100 %, transparency closer to that of an
antibacterial agent non-added product i% aintained. (9) whiteness; It
was measured visually how much a sample such as a molded article,

fitg, Jibenon nonwpyaBfatsis was 15wdissalaredwhen it was left in a room
Oﬁ a northern side without the direct rays, of the sun for 60 days. (10)
ant

Iracterm HRYGH TRRGSY the St R aRBPESRid A WithAEe water

20-Hherabgeciesbmaterial nasiisapersedie 1,000 a1 of daponptel 3 Went =
or, 1710% f%rslzio go%rs athuIIX Srinsggl3 wliﬁtg iaptvj;./%téart be measured by
the above mefcﬁo%scig?’ 0 Cfejj it The above paragrap ‘. A metal net

meslerof siaitless stawl NS ER304 was aiset @sanweight to immerse a test

pi ' i i r forcedly. The reaspn why .
DESebep s e e OEeda U S e
retertion. it rgteistics ot teste pieedledtey #d cohtasnwith epowatey rate .

are obserygd fora shordime ., This iz aprompfian fest for tesfing 30 o
antibacterial actionretention characteristics after contact with tap water at

néittallemplrattre. 181Y1ekt BRfltcr PabaaBilty bttHé drheastkrearlidee a

angr@dwision (reeasuremsntof the pressireof anextruden) 65 Riftersy, 1o
(screen mesh) were placed in front of the breaker plate of a 30

MR HERT FCUBELLrER Kisading Tediide? @erdwadmanreterer aotmmyes,
ofRlastie KahgakdvKankuusha-6o. ddd cwher seendrom the flaWerials and

di e(ition of a 5 resin. A 50-mesh filter was placed on the breaker plate
sréje, 1880-melIT fifdPNRS Bfackf dtfe L&fEFaRd S FI0RTeshieY was

placed orradoppersideiln i state ithelnaehinewas Operated @ resins
screw revolution of 170 rpm and a delivery rate of 10 kg/hr for 2 hours

Rt tRef for 2 fidths! And i Preds R RES MBS TRBWHTS HRebdlféng 2
nisterlidstatlettbefaredhe filterd ubiengressureonises fashwhen a large

e el P LAl ek Basie T M Gt ene
MRS baeixe haivg arb fareidhy dra quickiip eausing hamimbierstricd protEemit
polyethylene, linear low-density polyethylene, polybutene
and poly-4-methylpenetene-1, copolymers of one of these
olefins and a diene, ethylene-vinyl acetate copolymer,
ethylene-acrylate copolymer and TPC (thermoplastic
polyolefin} resin; styrene-based resins such as polyethylene
oxide resin, polystyrene, ABS (acrylonitrile butadiene
styrene) resin, AAS (acrylonitrile acryl styrene) resin, AS
{acrylonitrile styrene) resin, AES {acrylonitriie EPDM
styrene) resin, MBS (methyl methacrylate butadiene styrene)
resin and polyparamethyl styrene resin; polyamide-based
resing such as ACS {(acrylonitrile chlorinated polyethylene
styrene) resin, vinyl acetate resin, vinyl propionate resin,
phenoxy resin, lonomer resin, polyacetal resin, nylon 6 and
nylon 66; polyester-based resins such as polyethylene
terephthalate and polybutylene terephthalate;

polyamide-imide resin, polysulfone resin, polyarylate resin,
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In this test, when the pressure is 200 kg/cm2 or more, the machine is

almost broken, when the pressure is 150 k/cm2 or more, a too much load

is applied to the machine and the 20 machine will malfunction without
exchanging the filters, when the pressuyrg becomes 100 kg/cm2, new

filters must be prepared to be exchanged for the filters, and when the
pressyee Iei00nkpiemZ-erile s s ataching canihe pperaiedowitipntaylene
problem. 25 If the pressure s up to 150 kg/cm2.24 hours after the .
T A e R Ve Al B Ehc Rt e ey S esin,
bargly of rekistrias sSignificahyge sohehone Thissheasireoment veasimade

ntibacterial nt_concgentration of % based on. 100 wt% of the. .
T R A L atha s i,
nissEsvement fasmadde separatelylundervlblendivgacbncitioim differeny inyl
from.the-antihacterial agenteancepiration on {he lett sidesofihe verd ymer

double lines shown in Tables-? to”-9. cher conditions at the time o
khe&ding are ERFUBONLEE Weke BidSaketateteseesiy | 6fF Sigetafthesuch

vggi%éwﬁ%&ne\%f@pﬁ@rﬁ%@9@9\@%@%% aptiagterighagenie
composed of silver- and organic acid anion-containing 5 aluminum sulfate
hGBRSXIGEBATHERS T the prashRRMVERTIH iTSioRht AP HRSTosERE 1/

te-pryidenan <Nthagseriahiesin gameesiton shich-isrexcelepbinal 18f 1 ene
dispersibility, transparency, whiteness, antibacterial properties, especially
ARG R A S ioR e ISR Yt e o a bR A Affe Gt Aot UiRT B waRT 11
apdIijtet rpassabilityy attheimieof kneaginghend extusieri astibagieriakbng
rezi& malded aéticle forQilled from the retsin i{omgosition, é\gguz;rr%ibacterial
re m%%élﬁct[? Sueh eanﬁ%asdtea}%?ﬁﬁnse, Emtibacterfy fivers, Bagsfar e
15a10nwicved fabrieg; aatibagtetallcqatingsandandibactesial dastking: ive
materials. Out of these, the long-term retention of antibacterial action

esinsg. . . . o
after contact with tap water cannot be attained by the prior art and it is
therefore Possittes et nairdame20i astibacterial progertss foraiong pimenoclic
eYeRlnplaes ke BpYGIEr IR QMNP UL JONRASKISNHSen, a1kcya
bathrooms and toilets. That is, it Is a big outcome of the present
iMRHHDN tHAENeaH proViRSa RovelbERAGIBgy ksin, urea resin,

silicone resin, phenol formaldehyde resin, melamine
formaldehyde resin, polyparabenzoic acid resin,
polyurethane resin, maleic acid resin, urea resin, furan
resin, xylene resin and diallyl phthalate resin.

Rubbers include EPDM (ethylene propylene diene
copolymer rubber), EPM (ethylene propylene copolymer rubber},
butyl rubbker, isoprene rubber, SBR (styrene butadiene
rubber), NIR (nitrile iscprene rubber), NBR (nitrile
butadiene rubber), urethane rubber, chloroprene rubber,
hydrogenated nitrile rubber, polyether-based rubber,
ethylene tetrafluoride-propylene rubber, chlorosulfonated
rubber, butadiene rubber, acrylic rubber, chlorinated
polyethylene, epichlorohydrin rubber, propylene oxide
rubber, ethylene-acrylic rubber, norbornene rubber,
polysulfide rubber, fluorine rubber, siliccne rubber and

natural rubber.
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providing an antibacterial agent which retains its 25 antibacterial
properties for a long time even under the above condition, a method of
manufacturing the antibacterial agent, an antibacterial resin composition
and antibacterial resin products formed_from the composition. Another big
outcome of the present invention is that™30 it solves a problem with a

technologynuhieh isgeneyalin carighevtinmpresstage der ehtaining,an i n
antibacterial resin product, that is, a problem that the machine cannot be

opEYaREd o HBng tIHE ANURRE it mEBELE ERcHArRRE MOF Snéltan one
pefigshettimesuedadow fitery passability 641 (exdriden pepssare) st dbied or
timelo?sakneadi{lg andjrextr,udin a reiién when a master batch (MB) is
mARLured it a TE8HA Ridadin SHTAEYBY Ritédding TyetfiePs fedif ®
and antartibpctesahagerita Stesotiding thisdutcome sotespegifiealyzat ion

filter. passability at the time of kneadipg_and extruding a resin is improv
Bp AL 2 51 Eel P3¢ H;

bﬁ?hte $ent Mvehtion, the machine can b Operated for A 16ngertime, <~

abd thexfreguemciedf gxchahgingntissfillers deeommesiou | thepebynmiaking) may
itlggsgi]gsﬁtg 10 the amounts of a resin and auxiliary materials such as
additives and fillers to be blended with the resin, water, energy, power,

labor andAitid BAY fsrtherad providetaen bativacierfal Yésingompositionre

agd Aptibagierialdesing RIPAUCts,ata LoWErGoSLyhich is; b exitemely vogin
great 15 industrial value.” Examples The method of manufacturing
afTRIEAA wRfent paticR SHEpASEhtd B el flfmita Odm)idishaot

p@@gﬁd&@r&'@n@m@ useefdhe particles wilhe first dasained 20 gome
based on Examples. In the formulas of the following examples, the

nGmbeREEp&difie Fihiight BB part of [ ] in the formula correspond to

the total maleyofthe element ianek\when  theirumerical yalue el b 4B e ber,
formulaéﬁ-l) Is "1",."I" 25 is omitted. Manufacture of silver- and organic

\ 1 org .
bl arfor-cohBiing 2ahmihtin-Siitatt Hydroxide partiié antibReehalat ing
agenrtn tExamples Xzt kd4a X-bAT apd £arapargtivie Exampies Xdtrbidant ,
X-1-9 grplanufactLLre of particles A, B,C, D, E, F, G gnq: Hg 30 _Manufacture

of é‘lp er%a?%gﬁicresc(%gﬁﬁeg f\ﬁz;eéxea%&%é' age resistor, peptizer,
adhesion providing agent, perfume, lubricant, colorant,

nucleating agent, foaming agent, deodorizer and polymer
alloy compatibilizing agent.

As the method of obtaining the antibacterial resin
composition of the present invention, which is not
particularly limited, the above resin and rubber and the
bacterial agent particles of the pregsent invention are mixed
and kneaded together as uniformly as possible by using a
device such as a deouble-screw extruder, pressure kneader,
open roll or Banbury mixer, and the resulting kneaded product
is formed into a pellet or powder by using a device such as
a pelletizer or mill te obtain the resin composition, or the
antibacterial agent particles of the pregent invention are
mixed with a sclution of the above resin and rubber dissclved
in a solvent.

As the method of obtaining a molded article of the

antibacterial resin composition of the present invention,
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X-1-1 to X-1-31 Example X-1-1 Manufacture of [Ago., (NH4) 0.9)A13 (C204)

0.1 (S04) 1.9 (OH) 6. 0.5H20 Particles Al were obtained from the

following raw 68 materials by the following synthesizing method. Raw
materials used Ammonium sulfate 264.28.g = 2 mol Oxalic acid
(H2C204.2H20) 38g = 0.3 mol Aluminum sulfate having a 1923 ml = 2.0

mit iecin ceatrationgod A-G4: micd Apnmbniacaglieotisesaluttornobaviag 894.5esin
ml = 8.05 mal _a cancentration of 9.0 mol/l Synthesizing.method 5 264.28
TR G s e (NF DB o AT a0 Tt ¥ Formea
excliamge veten 38 gl okadicctid §H2 @048 20) wiasldissalvedsirek:batch
lit ' n er. T b olution of.oxalic acjd.and
e L g ST B L e AT e ot Theea
alided t¢"AnE BQLEos- Solution lof anFacnibasiiate fNHE 250 sdmdgrroduct

agitafion, fo prepare & mixed-acid aqueouscslytion. . The, mixed.agifl, v eria1

aqueous solution was heated at 50 C or lower while it was fully stirred (to
diSSERB tRE PrEtTSitad¥d eRStAs F 5 AP e hBV4TD il brthaialsdviare ,

agyRania AgHERAUS §9IHYORNas fdded 1o ihen Bt aCil AUYERMS calender
solution over 25 minutes to prepare a slurry of an ammonium type

ORRATE BEIdMARBARD Ntaiing HidiAthuRe S0f&E HjRFSddE paricleminate
presipitatey Te-slury wasfugthgr subjestesisto@n20 hyerothermali a1 agent
treatment_at 100C for 1 hour. The treated precipitate was filtered, rinsed,

dREd Bhd GF SR T Otaihc 8 TovidePL&iplel Y005 SFhesampre Wi apove

callectad susperdead ris &00,mlof asragtieaus  siidtion ef:silvasswiatec1ded.
having aﬁé)nc%ﬁ]ltgation of 0. 025 mol/1 and stirrfgzjtlo carry o tion 25

exchange StweeAmmonium ic%p‘nhslé:nél SiRer ions td%r 8h dgﬁelig?ﬁ e
366 tfar 8 ddurs: Tdedsampliecakerion exchapge wiasfilteréd, finsed; edried The

R0k Lol AP Eaen 5, B DRSS s,
sheet or wire sheath, or a foam or laminate and can be
advantageously used in fields which require antibacterial
properties, such as products for use in kitchens, bathrooms
and toilets, medical supplies and the blowout hole of an
air-conditioner.

As the method of obtaining the antibacterial film of
the present invention which is not particularly limited, an
antibacterial resin composition obtained by the above method
is manufactured from a resin suitable for the manufacture
of a £film, and a film can be obtained from the composition

'by an inflation, T die, calender or casting method and may
be further stretched. The antibacterial agent particles of
the present invention may be used as an antibacterial agent
only in a layer which must be antibacterial of a laminate
film consisting of two or more layers and obtained by
coextrusion, which is very economical.

The shape, size and use of the cobtained f£ilm are not
particularly limited. The film may be used in fields which

require antibacterial properties to keep fresh suchas a film
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manufacture of [Ag0.1 (NH4) 0.9] A13 (C204) 0.1 (SO4) 1.9 (OH) 6 5 The
particles Al obtained in Example X-1-1 were dried at 150C for 2 hours to
obtain particles A2. Example X-1-3 Synthesis of [Ago.1 (NH4) 0,9] A13
(C2Q4) 0.0001 (SO4) 1.9999 (OH) 6 10 The procedure of Example X-1-1
was repeated except that the amount offdxalic acid was changed to

0. ( ' t was further.dried at 15 .
o B P o B e e gyand dried
[A§OSR(NFM) 0ORA1.3 (C204) 0.01 (SO4) 1.999 (OH) 6 The procedure of

Example %d-1 yag eeneatedexcant EQ%HR?{QO&H% qi%gﬁco;fghgfgs Tes ent

changed to 0.05 mol (6.3 g), and the obtained product was fur
at¥50e ot 2 26 it iFob@in parkitRsuia EkanipiaX-r8 Manufastime

of¢ap dsNH B wlilMHad2 @D Qpd{SPAL.{ Btk &The PEOceUE. 51 1y

of Example X-I-1 was repeated except that 25 the amount of oxalic acid

wES TRETJEd- 5 57foHE RS 1 FPUAnBYhE SRR PRty WhB Rthare Lt
dréeckat 50 folz-yhewr siie ohtpin partieles S EXMPIe X+8e:30 st ret ched
Manufacture féA%Q.l (Nﬁ;ﬁ4) 0,9%\@2.7 (C204) 0.1(S04) 1,9 (OHg 51

The p‘%‘é’%é&?r% PEXSMPle X1-FWhHsTEpEateq dkteptanat tHE Ambiikest such
aleminomisuifateavsds changethte d, 63k sl 18 greuand. thergbtaigedo s the
prggg%t.waﬁif rt er dried at, 150C  for 2 hours t obtain(garticles A6. 70

Example X-1-7 Manufactite of[AgoT (NBA) & o)A FC304) bhedaper can
1.95OHE6.91Thé pldeedbrectf Faxample X4 \was tepeptadrexeept thid sSsuch
th alumj ul changed to 2.115.ml (2.2 ,mol), and

e paL ol T e s Saet's SURBLER 1O Y
p&deles Ahabampld Xapg Abevanufacture of [Ago., (NH4) 0.91 A13

oty IO T e O R e

repeated except that the amount of ammonium sultate

cRNGERITBYL 80l IBDBYS ), Hhd thE bbdined produte wasfurthérdried

alobi0f farhhewrs te Obtainparticles A1 42 EXa5RIR kR, polyvinyl
chloride, vinylon, vinylidene, acetate, triacetate, rayomn,
cupra, noboroid, promix, polyacetal, polynosic and plastic
optical fibers.

The method of manufacturing the antibacterial nonwoven
fabric of the present invention is not particularly limited
and a conventional known method may be employed.

For example, papermaking web, random web, parallel web,
cross laid web, thread crossing web, tow expanding web, short
fiber web, filament web, microfiber web and split film web
methods may be employed. Since antibacterial nonwoven
fabrics obtained by these methods have antibacterial
properties, are light in weight and have excellent properties
such as gas permeability and shrinkproofing properties, they
can be used in fields which require antibacterial properties
such as sanitary items, the hair cloths and linings of clothes,

and the foundations of vinyl leather and artificial leather.

The method of manufacturing the antibacterial coating

of the present invention on an industrial scale is not
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Manufacture of [Ago., (NH4) 1.10] 1.2A13 (C204) 0.1 (SO4) 1.9 (OH)
6.02 The procedure of Example X-I-1 was repeated except that the
agitation time after the addition of the ammonia aqueous 20 solution was
changed to 2 hours, the amount of the ammonia aqueous solution added
was changed to 1,093 ml (9.84 mol) and the hydrothermal treatment time

W ehangedion 0 mipdiesq anddhe biained prackich wies INGEdHehat oy

0C for 2 hours to obtain particles A9. 25 Example X-1-10 Manufacture
of AGTRANIYDD, 9] T8 EEAUEN0. BISDAY I3(BHY 6 The picvedurabhining
Examplentd swas depeatpdexeepktiiat thehydrathermal.reatmentime - ¢

at 100C was changed to 45 30 minutes, and the obtained product was
fuFtRErRirREFA 1 5D Tor PRobfstd Bhiaih JeahficioR10f Miarhpie Xniament ,

Masufeeire ofdAaddANF s¢6 APOAISHEC2QD 024804 4- LRt
5.69 71 The procedure of Example X-I-1 was repeated except that the

additioie Tn e B Hhfhd itkZstre dRSARDNHEAS chBSGePRE Ypnally and

mpuites Andtig amosiné obthecarmeonisnagueotisasoldtion ddeshwaste use

ch n%ed to 755 ml (6.8 mol)l, and thej}grb?éped product S was further _
dfied AP0t THSHE 16 dbtaiR Fattdes Alf Barmsie™ Y- LEhirdiyith

oftJAgosB(hiEbE 0 TRAIYT 284 1(FA4)11HTH) 610 The prosedure ohvention
SE%%%I’PB?@X{JI: ewaygcgga{:%geeé%e@%]:t}gacttEahzeiaarﬁ?ggta%;i%ggejla% Oet%:ljrg a%}aesent

ution of silver s e for 1on “exchange was change
therpttainedproduet svas futtieerdrisalat, 1 50Gvéor Z boutshito abtain schools

partigles Al2 13 Fxample X-1-13 facture of.[Ag0.001 (NH4) 0.9997 .
AT3 (C204) 0.1 BT 1 O {ORFS The procass o Exmes 1 et enia
repeateagcedt andty thecafsotsolifion chsilvbespliftedotied to attain

exqhangs was 2P changrddo.an agyegys selutiop.of silvernigrale, the o« s ng

concentration of the silver nitrate was 0.001 mol/l, the amount of the

sefBffdnARasSeRditeit® 366 Ml avpthb@sathehty empeiaiarclivag . epoxy,
changegitael SGiandhtheobtaingad praduat was futhey driedatlS0C for 2
hours to obtain particles 25 A13. ,
unsaturated polyester, phenolic, guanamine, butyral,
styrene butadiene, styrene, vinyl chloride, wvinylidene
chloride and chlorinated rubber-based coatings, rust
preventing paints, powder coatings, electric insulating
coatings), cellulose coatings, rubber-based coatings,
water-soluble synthetic resin coatings (water-soluble alkyd,
water-soluble epoxy, water-soluble polybutadiene,
water-soluble melamine, water-soluble urea, water-soluble
phenolic and water-soluble acrylic coatings, etc.), ethyl
alcohol coatings and oily coatings.

The method of obtaining the antibacterial caulking
material of the present invention is not particularly limited.
For instance, an organcpolysiloxane and a
ketoxisiminolane-based adhesion accelerator such as
y-aminopropyl bis{methylethylketoxyamino)methoxysilane as
basic components of a caulking material are mixed together,
a tetrafunctional or trifunctional silane crosslinking agent

and a thickener such as silica aerosol and optimally a
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Example X-1-14 Manufacture of [Ago. 00001 (NH4) 0.99999 Ala (C204)
0.1 (SO4) 1.9 (OH) 6 The concentration of the aqueous solution of silver
30 nitrate for ion exchange was changed to 0.00001 mol/1 in Example
X-1-13, other procedure was carried out according to Example X-1-1 and
the obtained product was further dried at150C for 2 hours to obtain

pastieles pd4. ¥3rExampla Xl % Maoyfactire afdAgee=NE4.0LALB 4ng o
(C204) 0.1 (SO4) 1.9 (OH) 6. 0.5H20 50 g of the sample obtained in

EXHRGRRIN LS 28R PendBiGh 4 BOE agHEsus SoftiBrecorkaiingats . and
g et,> shdikin: steanateostigesh for 30 MineS-Gary; gut-a sudaseer andg
treatment, dehydrated, rinsed, dried (105C x 6 hours) and ground to

0 1.%%&&15 A BRI XL E 16 MRtFHASr asﬁ\@%?f(waﬁorgl]le
AB3{GPA4) 841 (B0 4)EAHO)rG: 2H2a:The sarwpleebiainad indxamplen to
Xgi)]tv%/g%lgfﬁ inI%i Cl tatmosEhere t 30C and a relative humidity of 75
%10 Carry “OUFA motstire abSorption tedtfhBRTGF 28 hddt&ss e gpnee with
oltamopartivies K6l 19 ExamplendetAdqd400C x 1 hour baked product of
Example 1) The sample obtained in Example X-I-1 was baked at 400C

for 1 hour under a nitrogen atmosphere to obtain particles 17. 20 When
thé\particlés € p Wétecamalyzbd diyathe pbwdemX-@f tdiffractioremethodtealt i on

of 0. 0 3(G20 Q 9 6 y were
e i o D b ALT wae et 000 drio
exchangeTateR. istipreta 200 8 e 80 hrirkeshadehydmtdd, fisdd 28d (Y-I)

angdrgd ab Qe fer 18-noHEs: heparticlesWlihad g welghtloss and, .o
weighed 10.00 g. Example X-1-18 (500C x 1 hour baked product of

EXSMPBRAUT TS &R pe DPtaikRY frexBise ¥iahwiag paked atbearghile,

3@ fr deoupspdena ditragen aimosphareto-ekiain paticles A1&MeD usea
the particles 18 were analyzed by the (gowder X-ray diffraction method, all
%i%;‘(

of MR Wer6FAJ6T (NISAPE S 34} G250) 1aXON BSthey their
wetiessphiesioad 173- 10.Gthg of haspartisles A LS werhagdedito HO0-mil ©f and

Iggarticl@ gize uniformity.

That is, they can be also used in antibacterial paper,
agricultural chemicals and cosmetics, making use of their
antibacterial properties. Since the antibacterial agents
of the present invention are safe for the human body and do
not give a stimulus to the human body when they come into
contact with the human body, they can be used as an
antibacterial agent and antifungal agent in products for use
in the kitchens, bathrooms and toilets of housings where
people live. They can be directly sprayed over vegetables
and fruits as an agricultural chemical. Further, they can

be advantageously used in cosmetics.



10

15

20

25

30

exchange water, stirred at 20C for 30 minutes, dehydrated, rinsed and
dried at 120C for 16 hours. The particles A18 had no weight loss and
weighed 10.00 g. 5 Example X-1-19 Manufacture of [Ag0.001K0.999]A13
(C204) 0,1 (SO4) 1.9 (OH) 6 Particles Aé;]t)g were obtained from the
following raw materials by the following method. 10 Raw materials used

Potassiunysulifaie? Bl 348 9. Oxadc el (126204, 2H2Q 0.3 Ml 38% any

Aqueaus solution of aluminum 2.0 mol 1,923 ml sulfate having a

cGtehiAlioR bt 2o ARBIIK OPTRGTShsFollthh RAVIHPAEERIGHY, RPNt

mbzgencentatir of Kb piavk Synthasizng method 3483 obRRIASSIUAY. resin
sulfate (K2S04) was dissolved in 4.0 liters of ion exchange water. 38 g of
oSAEEAETE T8 (A ST 2 e TRONRRFH 6 Tk EFIGh Breiferfgecs and
watet dddezahioie lagr edtismsadutibnoed axalic aaid and-theahoveragueous
solgtion of. %Iumrilnum sulfﬁte Al%%%m 3 were added to the aqueous
s&uﬁgﬁ%%pﬁgssiﬁ%esﬁ a %”CK 4% under agitation to prepare a mixed

acid agueous solution. 20 The mixed acid aqueous solution was fully

sti , t 0 s solution of .potassium .
B e Ja ha organic
tRpreparala siurgosita potrgiam wpeomanitldeid cadiydoontaigingart icle

a@gﬂgwg&@gﬁﬁy@dgégg;particle 25 precipitate. This slurry was stirred

for another 1 hour and’subjected to a hydrothermal treatment in an
autoclavefat 42®erfor- D hvafs: Tre tRREF proiaisitate Wasdiltefediamngedst

apd deed 7dsioligin a powgles sample. 1000t e SAmRlEWAS: o condary

collected, suspended in 300 ml of an aarueous solution of silver nitrate

hRGRG BC L6n CEfAtibR™Of G0 PATOHE SnE sfirtés teé&iry dbitforcs of fine

exchange lhejweenRotasskimanksiver vpdes shaded lightat t2RG 10E S used

h%ur. The sample after ion exchange was filtered, rinsed,
or the measurement of these properties 1n the present

invention.
(1) average secondary particle diameter: measured by using
the LA-910 particle size distribution measuring instrument

(laser diffraction scattering method) of Horiba Ltd.

(2} sharpness of particle size distribution Dr = Dy5/Dgs

The sharpness of a particle size distribution obtained
by dividing the particle diameter Dys (on the large particle
diameter side) of the 75 % value by the particle diameter
Dys {on the small particle diameter side) of the 25 % value
of a volume-based cumulative particle size distribution
curve measured by the laser diffraction scattering method
using the LA-910 particle size distribution measuring
instrument of Horiba Ltd. was defined as Dr = Ds/Dys. As the
value of Dr becomes smaller, the sharpness of a particle size
distribution is observed, which means uniformity in particle
size.

The particle diameter of a spherical particle was

evaluated by combining Dss/D;s measured by the laser
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dried (105C x 6 hours) and ground. Further, the sample was dried at
200C for 2 hours after these steps to obtain 10 particles A19. Example
X-1-20 Manufacture of [Ago.001K1.179] 1.18A13 (504) 2.26 (NO3) 0.04
(C204) 0.07 (OH) 5.48 15 The procedure of Example X-1-19 was repeated
except that potassium sulfate used was6&hanged to potassium nitrate

KNOBte-htaigparticles £20, Exaile X-Lak 30,Manufactire of (00951 ring
001K1.179] 1.18A13 é(i504) 2.26 (NO3) 0.04 (C204) 0.07 (OH) 5.48 The

proBadird Of E XA BIEIEE TS Mitsepdaied ex&&pt Rhatersoyagaaprh below.

changedite kN3 anehibedydrethgrmal Iresiment scenditons Weles 1aser
changed to 160C and 2 hours to obtain 25 particles A21. Example X-I-22

MahbiadSTe STTAGE2 b6 SR "GoBFA RS fC i) 0 19SO A 4G O bhheralue

preceniurergt bxeamle il-48anas repeaedexsepth 3O4hatteh at an error
h drothernFIteatmept temperature was %}rgn%%d from_140C to 170C to
oét%ﬂ?ﬁaﬁlcl@s R95. Exdmpre %23 MaRtfacur8of [AJ0s{ Rz BfAT3red by

(@650} O:06T: (SRAXE I(O)KA T5e Partiiclas=ARdvere obianedddmn the

the fgg%vrxﬂ:rllg.rgwergglterials by the following method. Raw materials used
s6ditm suffate 2 mol 284.06 g citric acid (C6H807'H20) 0.3 mol 63 g
Aqueous solution of aluminum sulfate 2.0 mol 1,923 ml having a

C rati NaO lution;having-a 8.2 mol
o s S e A g
ofdEHGMACIUIERe {NEB2 SO Was disSBN eehipt andilitesdofaph bxthariges case

waterq 83 g.0f ciffic gagid was cdissolved in 1.0 liter of ion exchange water.
The above aqueous solution of citric acid and the above 10 aqueous

solution of BTt SUIRTE RS 0arslweRerldEd fnelierguedusll the
salytian obsadigaysulfate {Na2 504} undeL agitation i3-Brepase ajaied-1es)
acid aqueous solution. 2,440.5 ml of the above aqueous solution of
Sg&ﬁﬁFved in one SEM photomicrograph were measured with
vernier calipers down to 1/50 mm to obtain the average value
of the long diameters and the short diameters as the particle
diameter of each spherical particle (um) and particle
diameters corresponding to Dss % and D,s % of the cumulative

particle diameter from that value so as to calculate Dr =

Dyg/Das .

(3) BET specific surface area; measured by using the
Multisorb~12 12-specimen full automatic surface measuring

instrument of Yuasa Ionics Co., Ltd.

{4) particle shape; CObserved through a scanning electron
microscope (SEM photomicrograph) .

The relationships between the antibacterial agent
particies of Examples and Comparative Examples and the
figures (photomicrographs) of particle shapes are given
below,

Fig. 1: spherical particles having a smooth surface

(particles Al)
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hydroxide was added to the mixed acid solution over 25 minutes 15 under
agitation to prepare a slurry of a sodium type silver and organic acid
anion-containing aluminum sulfate hydroxide particle precipitate. This
slurry was stirred for another 10 hour aQsdz subjected to a hydrothermal
treatment in an autoclave at 20 170C for 2 hours. The precipitate after the

hydrothermad peatmeatwas fiterad dinsed driedsand gropnditoobiginge
powder sample. Other steps were carried out in accordance with

Exd “I’ec?(-l-i?ﬁf‘f&ﬁ%"r?ﬁep@&éined product was dried at 150C for 25 2
haurs.toobtaiptparticles A23r Example Xsh2dMaautastiye tfurface and

[Aga.1Na0.91 Ala (C6H507) 0.067 (SO4) 1.9 (OH) 6 The procedure of
E‘?(%%%%Ie??(ﬁa q\(fvég‘?g{ﬁgasteane%cgétaf & %I):at %%%%Hﬁﬁo%% & bf sodium
hydwxide:wapthanged taOmmlies aad thesaditatiea tinpe aftehthess)

addi igg oéfggiu droxide was changed to 1 hour, and the obtained
pr(gdguct lWas urt%ezr%ried at 150C for 2 hours to obtain particles 5 A24.

Examplé X srimanafacartoidiee. iNwH0193 AlafO4HUQE) A ¢SC4)E more
L (R} O BatielesAzniere pRiainast ramdhe {0llguing %o 10450y

materials by the following method. Raw materials us odium sulfa

nfot 284606 §rlanaiic atidPrE4HE06)D. 3mti a5 ¢ Anuedius sotutoneofand

ajpminimesulfgte 2,0 mol 1,923,ml having a concentration of 1.04 mol/l
NaOH aqueous solution having a 8.2 mol 2,440.5 ml concentration of

3B6Imol/1 SikestZifg nsthod 282506 §dF sddibatsifatd (Na2S04)
wasclissplverhin-d8 4.0 fiters ok ion(@xchangegavater 45 ¢.oltartatic acid

(04H606) was dissolved in 1.0 liter of ion exchange water. The above
alB6G< §d6fo bt oxalic acid and the above aqueous solution of

atuninum: sulfate ASOL) 3 mererddeddnethe guueous solution)of
pﬁasrsi%n:sulfate a%%zs?%? under. io §§itation to rgrepare a mixed acid :
afligous ot SN THE xdaTddd aG0E8ILSSdRvh was fiffly Barréd Hrie E1)
2845 miof thexatpvesquebassolition qfsotium dydroxide-icles F1)
Fig. 12: octahedral particles (particles G1)

Fig. 13: columnar {cask-like) particles {(particles H1)
Fig. 14: agglomerated particles having a rough surface which
lock as if they were stretched (particles Vi)

Fig. 15: spherical particles having a smooth surface
(particles Y-A-1)

Fig. 16: spherical particles having a cracked surface and
a partially broken surface (particles Y-A-4)

Fig. 17: spherical particles having a cracked surface (Y-A-5)
Fig. 18: disk-~like particles (particles Y-A-19)

Fig. 19: spherical particles (particles ¥Y-A-18)

Fig. 20 rectangular parallelepiped particles (particles
Y-A~30)

Fig. 21: massive agglomerate of a large number of spherical

particles (particies Y-V-1)

(5) formation of ion exchanger; The existence of a

diffraction patterns of silver-containing aluminum sulfate
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was added to the mixed acid aqueous solution over 25 minutes to
prepare a slurry of a sodium type silver- and organic acid 25
anion-containing aluminum sulfate hydroxide particle precipitate. This
slurry was stirred for another 5 hours and_subjected to a hydrothermal
treatment in an autoclave at 170C for 2%durs. 77 The suspension after

theydrthgumaldveatement was fiftered, finsed rqried, and grayndy Qther, .,

steps were carried out in accordance with Example X-I-I, and the
oBtaine8PtolGE WASTIFREr el RASBEY Sor 2ot foreistairon method.
particles A25. Example X-I-26 Manufacture of [Ag0.1Na0.91 A13

(C4H406) 0.1 (S(%gg 1.9 (OH) 6 The procedure of Example X-I-25 was .
repBAtSTPRERE RFtHAr SRNAMoRRt F sddiEmHAYSHide s Heffedidoacid

8 mol (2 -3 al)} angdhe Raditionrine Was-ehangndio: 4 MiRwesd9es were
0 t%&%@l ar%:les A26. Example X-I-27 15 Manufacture of [Ag0.1 (NH4

. )

842110, 81 Tio0T (C26EFOA G OAF1 {6 §ds148 Aded and
proeeduresal BExamapleot-tidnwas repaatert except et a Subdricadidre the
solution containing 2,5 g of zinc sulfate and 2.5 g of titanium sulfate |
{T‘ff@q-beﬁ }Sv%a]sca%drd% gfo?ﬁe Zghrﬁixgar?atc‘io‘d%qﬁ%fgfsnsﬁﬁﬁ"&ﬁl&ﬁeac"l"d from
arabanedicthe agoebeas tsolution of aluminum sulfate of the mixed acid
agueous solution was reduced to 1, 885 ml) of Example X-I-1, the silver

ion exchange treatment temperature was changed to 80C and the
tréfstied tipfe Was ehaAged anlehobirsrehtamlpartclés 290@3sition,

Example ¥d 28 Manufacluig 0RO LN 0 {2230051 25 1 e

(C204) 0.1 (SO4) 1.9 (OH) 6' 0. 5H20 30 The procedure of Example
whd PEgEate§ extdmdfat B iRt lakP sOlatiGréed@ming 125 g of zinc

sulfafe and 63 g tianiumsyliate {Ti2304)3) wate ddgded to the mixed

acid agueous solution (the amount of the aqueous solution of aluminum

sulfate of fhe ARt ¥EEGQGRR08s TBS sBIBfEN Wad rédudes e3s, MBRAN) b1 732
Example: Xd-1rthersilves iopwexahange treatment temperaturg\Wash 1 es-7 to

CQ%QQ%%S%§%gi¥ﬁ£ results of the antibacterial property test,
“efu” stands for colony forming unit. “Cfu/ml” represents
the number of colony forming units per 1 ml and the
antibacterial properties are higher as the value of “cfu/ml1”
becomes smaller.

(a) molded plates; JIS-Z 2801 {year 2000 version)

test piece size; 50 mm x 50 mm X 2 mm
(b) fibers, nonwoven fabrics: JIS-L 1902 (year 2002 version)
(¢) coatings; A coating is applied to a test piece composed
of an iron plate measuring 50 mm x 50 mm x 2 mm (made of JIS
G 3101 SS5400) to a thickness of about 0.1 mm and measured
by the above method (a).
(d) films; JIS-Z 2801 (year 2000 wversion)
(e} caulking materials; A caulking material was caulked on
a test piece composed of an iron plate measuring 50 mm x 50
mm x 2 mm {made of JIS G 3101 SS5400) to a thickness of about

1 mm and measured by the above methed (a).
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the treatment time was changed to 30 hours to obtain particles A28. 5
Example X-1-29 Manufacture of [Ago., (NH4) 0.91A13 (C204) 0.1 (SO4)
1.15 (P04) 0.5 (OH) 6 371 g of the particles Al right before ion exchange
with silver (after the hydrothermal treatr%e t) was added to 10 an aqueous
solution obtained by dissolving 74.5 g ol ammonium phosphate in 500 ml

of (wates @nelsplihachat 1006 iomh heuydodacerperate PQdd-iptodhesiare or
particles. The subsequent steps were carried out in accordance with
ERanthiénx §11 g of thm ofiE ieeriren et Weshure PaHeemattispdagedieter
howsiedb abiain siver: BIThorgaicTanig-aniosrGoRRININGAIUMIUN  and
sulfate phosphate oxide, particles A29..In this example, silver- and
oAt Lok ARG SRurh o ForATRE B SRERr Ghicle
partieleShaving the -same pasticie prtperties as the 20 particles A29 and

containing inorganic.acid ions which were .CO32-, NO3-, Si042- and .
ngg'r\fevé%leq&ﬂtaﬁ r%eé:aB)e/ u!rslﬁ%esoﬁg %ecgr%o%affee,é%881uhrh0%f§r%?e,%s%%f"u%e or
sifiddte add-sddiam Wordteih pladcs nasmmeniunbphasphaad. 25 &xampled h,

Xg@@y@@l@gt%ﬂw@@ yl%oe%hﬁ'%%%}&dgég%g%ro-%é?#%%tained

J
The procedure of Example X-1-25 was repeated except that the organic
akid ediias elajtdiffeifterand asidet-DL-malic acid to obtain

particles A3053Q Theicharacteristig praperties, gtthe particles arg showin ..y o

in Table 1. The particles were spherical as shown'in Fig. 5. Example

X3 £ R Marersd el o AN g A2348D HrrdYcbHRY(OR)int ained .
3C00] 0.067 (OH) 6 The procedure of Example X-I-23 was repeated

except that the organic acid used was changed from citric acid to gallic

adid [CE4TORF 86 0T obiRAsaHices BRaTuThes nyfabisiie sample
peapertias of e pasiclesare seowWn Ml ableptrThe PAIHAESWEbric was

spherical as shown in Fjg. 6. Comparative Example X-I-1 Manufacture of
[Edo?f%ﬂﬁ%.gﬂ% (Jsgbii“}azg(éé)? B TPTRe pRETRAGRE Bf BRAThpBRIR-15-de
wastrapeatedisxcaptthat axalie acifl was netuseth-anddhepptained
product was further dried at 150C for 2 hours to obtain particles V1.
(10} antibacterial action retention characteristics after
contact with tap water
The above test material was immersed in 1,000 ml of

tap water at 90°C or 70°C for 120 hours and fully rinsed with
tap water to be measured by the above methods (a) to (e) in
the above paragraph (7). A metal net made of stainless steel
SUS-304 was used as a weight to immerse a test piece having
a specific gravity of 1 or less forcedly. The reason why
the tap water was heated at 90°C or 70°C is that the
antibacterial action retention characteristics of the test
piece after its contact with tap water are observed for a
short time. This is a promotion test for testing
antibacterial action retention characterisgtics after

contact with tap water at normal temperature.

(11) test of filter passability at the time of kneading and

extrusion (measurement of the pressure of an extruder)
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Comparative Example X-1-2 15 Manufacture of NH4A13(C204)0.1(S04)1
9(OH)6 The procedure of Example X-I-1 was repeated except that ion
exchange with a silver solution was not carried out, and the obtained
product was further dried at 150C for 2 ké%urs to obtain particles V2. 20
Comparative Example X-I-3 Manufacture of

KA13(C2B4)0: HEO 43 KO briderprosedierepf fuxample Xk ddwWast the
%geat d exce t that |?n exchan e ith a silver %?Iutlon was not carried

L5645 bk particfev3 s WIidtF IS 1§ 20 > SGEG N ERSARY R
vV evhrudary Vscaetyadi Amee Pi 6:f0 EoCrith C 610 P0 s 0ik0rcHgAI0

N vvvyv UJ{l11J uuudduud)i{J.H
 REA A S ok, Bk detn e HRe Bt 4D B or
3MESIRS %@SM%fUl\tGH-w&@tpmddiﬁ OIRtMQ\IWQBﬂ{HIf\pNEN:é Bide,

NE{\ISEN MM VEVE MM LM &Ec%h%%k%%%ﬁ % %Qig%’\é%ﬁ félter

OINtoHS NNITHHNNONH
O‘Fﬁﬁ Hlased AHHIPPPEHS #9¢ H b HH N mtawo Ela vl e was

N ALR MaNEN; IR W revolution of 170 rpm and a delivery rate

of 10 kg/hr for 2 hours and then for 24 hours, and its pressure
was measured with a pressure meter installed before the
filters.

The pressure rises fast when a large number of coarse
particles unable to pass through the filter clogup the filter,
which means that filter passability is low. In thig case,
the filter must be exchanged for new one quickly, causing
an industrial problem.

In this test, when the pressure is 200 kg/ch or more,
the machine is almost broken, when the pressure is 150 k/cm®
or more, a too much load is applied to the machine and the
machine will malfunction without exchanging the filters,
when the pressure becomes 100 kg/cm?, new filters must be
prepared to be exchanged for the filters, and when the
pressure ig 100 kg/cnﬁ or less, the machine can be operated
without a problem.

If the pressure goes up to 150 kg/cm® 24 hours after
the start of the machine, the filters may be exchanged once
a day, which is barely of industrial significance somehow.

This measurement was made at an antibacterial agent
concentration of 5 wt% based on 100 wt% of the total of 95
wt% ¢of a resin and 5 wt% of the antibacterial agent. This
measurement was made separately under a blending condition
different from the antibacterial agent concentration on the
left side of the vertical double lines shown in Tables-7 to

-9. Other conditions at the time of kneading and extrusion
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n}/gn A -lMHH UNNELELFCrLQ FCFCFC'r.CN rt}Q VOO

RTINS RERG RS XKLL T2 RS RS /R zepntaining

5 alumlnum sulfate hydroxide particles of the present
invention is used in a resin, it is possible to provide an
antibacterial resin composition which is excellent in all
of dispersibility, transparency, whiteness, antibacterial
properties, especially antibacterial action retention

10 characteristics after contact with tap water and filter
passability at the time of kneading and extrusion,
antibacterial resin molded articles formed from the resgin
composition, and antibacterial resin products such as
antibacterial films, antibacterial fibers, antibacterial

15 nonwoven fabrics, antibacterial coatings and antibacterial
caulking materials.

Cut of these, the long-term retention of antibacterial
action after contact with tap water cannot be attained by
the prior art and it is therefore possible to maintain

20 antibacterial properties for a long time even in places where
tap water is always used, such as kitchens, bathrcooms and
toilets. That is, it is a big ocutcome of the present
invention that it can provide a novel technology for
providing an antibacterial agent which retains its

25 antibacterial properties for a long time even under the above
condition, a method of manufacturing the antibacterial agent,
an antibacterial resin composition and antibacterial resin
products formed from the composition.

Another big cutcome of the present invention is that

30 it solves a problem with a technology which is generally
carried out in a pre-stage for obtaining an antibacterial
resin product, that is, a problem that the machine cannot
be operated for a long time and the filters must be exchanged

in a short period of time due to low filter passability
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X t) bi di didi bi dididibidibtribizrntFCFCFCFCFC4CFCFCFC
FCFCXKCFCUOHNM H~HNMCcNtftlOhroO~HHH.-1vOH
HHHHHHHHHHHHX Ni'UUO .X>CNiXY.NiNiNiNi XX X Ni
W GRW W U W Ni Ni NiNiWWW W WWWS81L ICrowbH N
~“mMC11.YJOOE bNOuNoff OwW4+'0O4IdEWWkHro~-AAO

W N b Net vprBasuieno ad 1t 0000 80 kAdh6 Oid0:00 &de Zuding
2227272722272 VvV vvv. ,ouuuu.uuuuuuuuuS3

3 5% 5550 AR ARk ba Ry o WAET R S RRFR £ hFsresin
t+1ivkeadd 0 MOEtrNdd ) A ErR@aGimdH dodkOHRE 4N Lo @ith HeHH an
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passability at the time of kneading and extruding a resin
is improved by the present invention, the machine can be
operated for a longer time, and the frequency of exchanging
the filters becomes low, thereby making it possible to cut
the amounts of a resin and auxiliary materials such as
additives and fillers to be blended with the resin, water,
energy, power, labor and time and further to provide an
antibacterial resin composition and antibacterial resin
products at a lower cost, which is of extremely great
industrial wvalue.
Examples

The method of manufacturing antibacterial agent
particles represented by the formula (X-I) of the present
invention and the use of the particles will be first described
based on Examples.

In the formulas of the following examples,
the numbers specified in right bottom part of [ ] in the
formula correspond to the total mole of the element, and when
the numerical value of “b” in the formula (X-I) ig “17, "1
is omitted.
Manufacture of silver- and organic acid anion-containing
aluminum sulfate hydroxide particle antibacterial agent;
Examples X-I-1 to X-I-47 and Comparative Examples X-I-1 to
X-I-9 (manufacture of particles A, B, C, D, E, ¥, ¢ and H)

Manufacture of spherical particles (particles A); Examples

X-I-1 to X~I-31
Examplie X-T-1

Manufacture of [Agg 3 (NHy) o o] AL (Co04) 0.1 (80401 o (OH) ¢ 0.5H,0

Particles Al were obtained from the following raw
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UNUUUUUUC)CC) UU UvUuuUUuvvUuUUU a-"muu
C)C)C)sIHC)C)uC"s1 VUAWNNNNNONNWVOV s,mcA
IdaaaaoACOAOOAcaaaaaaaaa Uwmmrqutmmrnv~m
.241H Hs uro . ~iCeNN1ONDJOLOHNMWVI10 I WHHHHH
HNNNNNNNUgXoHWNoﬂw%oxxx&HHEEXXXOO
Arfs® YW Q VY % ¥%e0 f@il@ﬁ%wéwgﬁﬁ%g QetifelpTOHN
my,U~moo AA0OOO"0z*"O0"V EH310'0O'O00OmMul1Q'O
aFOW-REPHTPOUMFEO N Ca4UO)FLOONI0C)UU kX OW

OO0 0 O 0 @@ MlUdn ik X Xu Nro4mAA.0NN2‘g4\l_ggmgmmU2 mol
UUUUYNJ1~'~Crlr-Immmmro 777.ezwH'X"X
Oxalic acid (B,C,04 2E.0) 380 = 0.3 mol
Aluminum sulfate having a 1923 ml = 2.0 mol
concentration of 1.04 mol/l
Ammonia aqueous solution having gg4 5 w1 = 8.05 mol

a concentration of 2.0 mol/l

Synthesizing method

264 .28 g of ammonium sulfate {(NH;).S0, was dissolved
in 4.0 liters of ion exchange water.

38 g of oxalic acid (H,C,0, 2H,0) was dissolved in 1.0
liter of ion exchange water.

The above agqueous solution of oxalic acid and the above
agueous solution of aluminum sulfate Al,(80.); were added to
the agueous solution of ammonium sulfate {NH:).SO, under
agitation to prepare a mixed acid agueous solution. The
mixed acid aqueous solution was heated at 50°C or lower while
it was fully stirred (todissolve the precipitated crystals),
and then 89%4.5 ml of the above ammonia agqueous solution was
added to the mixed acid agueous solution over 25 minutes to
prepare a slurry of an ammonium type organic acid
anion-containing aluminum sulfate hydroxide particle
precipitate. The slurry was further subjected to a
hydrothermal treatment at 100°C for 1 hour. The treated
precipitate was filtered, rinsed, dried and ground toc obtain
a powder samplie. 1009 of the sample was collected, suspended
in 600 ml of an aqueous solution of silver sulfate having
a concentration of 0.025 mol/l and stirred to carry out ion
exchange between ammonium ions and silver ions under shaded
light at 30°C for 8 hours.

The sample after ion exchange was filtered, rinsed,
dried (150°C x 6 hours) and ground. Particles Al were

obtained through these steps. The results are shown in
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uXoEvExxxxmxmxoUzzzz NrouovawW zm1CN4Oa
OCC1CU Nain~orromo,-INMInlop, .14~1HMfHHNNNN
NNNNECro NHHHHHHHHHHHHHXDbCoO Xtotoktox XKk
totoktoXW(OxAWXxx%xx%Xé( X%x WUWWWWW 14
WWWWWWWCId IdwW'OE75 VIANWNu'0oo3WWNTrdfLO
HR2bEW-&VEW™4) O)vvvvNO) 10"rtA'C'oGCGCCCGC P.
0000020000v-)vvVvVvVvVvo-H11111~!~-HUU.C.CS7.CR
A.C.C333S333SUVWW UNWV7IHEN'NCOCOOHCOO
tOFzQmpE M M-NMM Mt NVUAOO NNNNI1QCONCONOHTI
fll'(ﬂ)ai'llu QC 'li.},]fé aD< T[%gﬂgrlo(ngi)lgg]Alg (Cqu)g_l(SOQ)l_g(OH)G
The particles Al obtained in Example X-I-1 were dried

at 150°C for 2 hours to obtain particles A2.

Example X-I-3
Synthesis of [Age.; (NHg}oe 5] ALs (Co04) 0. 0001 (S04) 1. 5595 (OH) ¢

The procedure of Example X-I-1 was repeated except that
the amount of oxalic acid was changed to 0.0005 mol {(0.063
g) ., and the obtained product was further dried at 150°C for

2 hours to obtain particles A3.

Example X-I-4
Manufacture of [Age.1(NHs) o o] AL {Ca04) 0. 01(S04) 1 0ss (OH)

The procedure of Example X-I-1 was repeated except that
the amount of oxalic acid was changed to 0.05 mol (6.3 g),
and the obtained product was further dried at 150°C for 2

hours to obtain particles 24.

Example X-I-5
Manufacture of [Agey.1(NHy) o ol A13(C504)5.4(804) 1 7 (0H) s 5

The procedure of Example X-1-1 was repeated except that
the amount of oxalic acid was changed to 1.5 mol (189.1 g),
and the obtained product was further dried at 150°C for 2

hours to obtain particles AS5.

Example X-I-6
Manufacture of [Age.1(NE:)g o]Aly 7(Co04)0.1(80:) 1 o {OH) 5

The procedure of Example X-I-1 was repeated except that
the amount of aluminum sulfate was changed to 1,731 ml (1.8
mol), and the obtained product was further dried at 150°C

for 2 hours to obtain particles 26.
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U44t COP,Tli--ioctInini.UNOOOONCOOO-uUN .-ITiNN
l-1.-l UNNNCa)co WvU..iH-HHNUU 14t40t41.4 ri}iCO
gR-.G.GMOGUaR COmmtommmCO r4-) ~1v PaNEur6H
NGNmmOHowaa>>> U0 U ~gzRatitix vO OHbm X ov
AUWeo RVHOO~-OO dNUUOHE tiXXtioROz-"0O0XE
UFENXxxexbltGUUOexWro"qaoOEONNNUvV amryv.~
~ NMN4E OoX.zxXxXx
TRHO QYOS IdONT
Manufacture of [Agy.:(NHs)o e]ALly 3(Cy04)0.1(804) 1 s (OH) ¢

The procedure of Example X-I-~1 was repeated except that
the amount of aluminum sulfate was changed to 2,115 ml (2.2
mol), and the obtained product was further dried at 150°C

for 2 hours to obtain particles A7.

Example X-I-8
Manufacture of [Age : (NHy) . 5]AL13(C204) 0.1 (80.)5 (0H) s

The procedure of Example X-I-1 was repeated except that
the amount of ammonium sulfate (NH).S0, was changed to 2.3
mol (303.9 g), and the obtained product was further dried
at 150°C for 2 hourg to obtain particles AS.

Example X-I-9

Manufacture of [Agg 1 (NHg)1.10]1.2A13(C204) 4.1 (804) 1 o (OH) ¢ o2
The procedure of Example X-I-1 was repeated except that

the agitation time after the addition of the ammonia agueous

solution was changed to 2 hours, the amount of the ammonia

aqgueous sclution added was changed to 1,093 ml (9.84 mol)

and the hydrothermal treatment time was changed to 306 minutes,

and the obtained preoduct was further dried at 150°C for 2

- hours to obtain particles A9.

Example X-I-10
Manufacture of [Age 1 (NHi) o 9]Al;(C204)0.1(804) ;1 o (0H) 6

The procedure of Example X-T-1 was repeated except that
the hydrothermal treatment time at 100°C was changed to 45
minutes, and the obtained product was further dried at 150°C

for 2 hours to obtain particies ALD.

Example X-I-11
Manufacture of [Agg ;(NHi) s 76]0 86A13(Ce04) 0.1 (804) 1 o (OH) 5 6a
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Muzzzuotiwo,o0,0-0aRX4Xzu~[~-mmoH,~NMa .{
NNNMMHHNE 110WD9P4 lQCNVKXXRWWWWWWYV
U U W 83 Manufacture of disk-like particles ("ego" stone-like particles;

particles B); Examples X-I-32 to X-1-34 Example X-I-32-1 Manufacture of
[Ago,1Na09g]A13(C204)0.1(S0O4)1.9(OH)6 5 Particles B1 were obtained

from the folluing v palefatsdmieSalloning,2yathesizingMethod »r tnat

Raw materials used sodium sulfate 2 mol 284.06 g Oxalic acid

(HAE284SHoE)D 51161 38 §PARNSEE LB Ia6BHFETRIALMLED Wit changed

1,023ml msufate baying arconaestiationotheddmelNaOihadueUsciution
solution having a 8.2 mal 2,440.5 m| concentration of 3.36 mol/l

SHAESIFRG ARG £o"254 o Hlof SobiTi suliAB NLESeR e Product

disselvedin @ lifarsef ion exehdngewater. B8gref @aliscid Wasarticlies
dif’-'i Ilved in 1.0 liter of ion exchange water. The above aqueous solution

of oxalic acid and the aqueous solution of aluminum sulfate A12(S04)3

were added to 15 the aqueous solution of sodium sulfate (Na2S04)

u itatign 10 prepare a mixed acid aqueous solution. This mixed acid
aquegggig)lgtioir?v%i fully stirred, and then 2,440.5 ml of the above
aguesuzestltiort of [SatliuntNHy dioxidd w Gdiled (@ the mixed heid

aqueous sglution fen 20 28 minules fa repare lumy ol a sodlmIyge . .

silver- and organic acid anion-containing aluminum su gte ydroxide
p&liie| & praEpitats. the aqueous solution of silver sulfate for ion
exchange was changed to 1,800 ml, and the obtained product
was further dried at 150°C for 2 hours to obtain particles

Alz.

Example X-T-13
Manufacture of [Adgs. 001 (NHs) o.550] AL (Co04)5.1(805) 1.0 (OH) ¢

The procedure of Example X-I-1 was repeated except that
the aqueous solution of silver sulfate for ion exchange was
changed to an agueous solution of silver nitrate, the
concentration of the silver nitrate was 0.001 mol/l, the
amount of the solution was changed to 300 ml and the treatment
temperature was changed to 15°C, and the obtained product
was further dried at 150°C for 2 hours to obtain particles

Al3.

Example X-I-14

Manufacture of [Ago.goos1 (NHa) 0.95595] BA13(Cu04) .1 (804) 1 o (OH) ¢
The concentration of the aquecus solution of silver

nitrate for ilon exchange was changed to 0.000061 mol/l in

Example X-I-13, other procedure was carried out according

to Examplie X-I-1 and the obtained product was further dried

at 150°C for 2 hours to obtain particles Al4.
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This slurry was stirred for another 5 hours and subjected to a
hydrothermal treatment at 170C for 2 hours. 25 The treated precipitate
was filtered, rinsed and dried. 100 g of the obtained sample was collected,
suspended in 600 ml of an aqueous soliition of silver sulfate having a
concentration of 0.025 mol/l and stirred to carry out ion exchange
betesnlsodisn-ass and silver ions at 25C for 5 84 hours. 0.02 g of a

pol lamide-bas mer coagulant (Sumifloc FN-20 of Sumitomo
é gﬁ%%“”ﬁd%ﬁva@@éde‘&“% the hple=Srer ivhS8chan§efg 0 - 5H=0
stlrred forskD mginotes,thad tweghitaineth prddust was fileredpirsed -dried was

oyrs) an n sfurth ried at20 C for. 2ho rsto
obta%%grct%%sliéﬁl % %Eﬁplg%??%% 2 E%fugfl Zinc § CEte]hepltlzgrrhydr:'}te
(festdgrades Le aaadent ef&\MakedD@re:@Wemmmsmeaw)smmazsmgface

of.3umaniyp s%@g;ﬁtatﬁe@deffﬁgeat ofWaka Purgsepemigal ..oy ang

Industries, Ltd.) weré added to 1,000 ml of ion” eéxchange water heated at
Sﬁé%lﬁﬁeﬁate@m FRGIT 185 gPofthe particles B1-1 was added to
the mixed solution, 15 stirred for 6 hours, dehydrated, rinsed and dried to
obtain particles B1-2 treated with zinc and ammonium. The obtained
parfiRiRfada Zn'éntent of 0.1 %, a NH4 content of 0.4 and a BET

seacil sufane.atsn o0 IR ANGLPINET (BINSHICSARIE MeciRMe Ao

those of the particles BI-1. 20 Thereafter, the same treatment was made

on the paritieRBE AL AL BEFL GFAATRfo Hbtairt the Frdatel in a Nacl

pattictespdtbedreated pagiieies hasha Zimeontientiof 104 Urand aNEM carry
content of 0 4 %. Altho h the BET specific surface areas aof the treated
particles Were S5 6 mes ]%Ejtgfbe TR IHORE of We partiifLFefdfe a8 to
thebtreatmerd rthecreatet{iparticles had almost the same average

secondary particle diameters, particle size uniformity, particle shapes

and other particle properties as those of the particles before the

treaameie Thewhitbnes8 ®f @ resin BOmepdsﬁdbmwbt@uwd byf aBidingple 1)

the treatog Radiaies 0 Brfesin s iilerBipIoyed 25 CARAIEWIN 3 oo

resin composition obtained by adding the particles e treatment
tofé.’?eélnh‘BBrEl)@@@)Fax p3grogen atmosphere to obtain particles

17.

When the particles 17 were analyzed by the powder X-ray
diffraction method, all of them were
[Agy 2 (NHs) 0.9 AL3(Co04) 5.1 (80s) 1 ¢ {OH)¢. They were spherical.
10.00 gof the particles Al7 was added to 100 ml of ion exchange
water, stirred at 20°C for 30 minutes, dehydrated, rinsed
and dried at 120°C for 16 hours. The particles A17 had no

weight loss and weighed 10.00 g.

Example X-I-18 (500°C x 1 hour baked product of Example 1)
The sample obtained in Example X-I-1 was baked at 500°C
for 1 hour under a nitrogen atmosphere to obtain particles
AlB.
When the particles 18 were analyzed by the powder X-ray
diffraction method, all of them were

[Ago.1 (NHg) g ] ALl5(C304}0.1(S04) ;.5 (OH)¢. They were spherical.
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Manufacture of [Ago.1Na0.9] A13 (C204) 0.1 (S04) 1.9 (OH) 6 The

procedure of Example X-I-32-1 was repeated except that sodium sulfate

used was changed to 4.0 liters of a 5 reaction mother liquid containing
0.5mol/l of sodium sulfate, the addition time of sodium hydroxide was
changed to 40 minutes, and the agitatio?*?time after addition was changed
toshhayr 1o ehtainparicles B2, 10 Bxample Xs1-34 Mapufacturg ofIAd9: 1o
001Na0. 999] A13 (C204) 0.1 (S04) 1.9 (OH) 6 The procedure of
ERHRPRIZS-35 1 8as Fépeied ekeep? thatf e eOnBaRERM ofifleydrated,

aguenussQlution of sityes rsulfate wasghangedde,0,00025 Mol 1@ ohtai A1s
particles B3. 15 Comparative Example X-I-4-(1) Manufacture of

NBAB @204 B0 HHOMB THe HoeEddre FEBmple X-1-32-1 was
repeated except that ion exchange with silver ions was not carried out to

20 obtai; garticles Wi. Comparative Example X-I-4-(2) Manufacture of
[A%ff‘fﬁ .91‘AF3_(]SQO4) 2 (OH) 6 The procedure of Example X-1-32-1 was

repeatethexcept 25 theroxalickacidvas nat 4sed toclaain padigles W2.

8t; Idaoyrd yu Ow "mP.owa,a,a,CC T 00 00 H4
oy o M LR MR D OB BBl g oRe Lo R
NiEato e O 13 - 10y NttheHf@ HL b n@ \WekHbA. \ JJH u -H Q

Raw materials used

Potassium sulfate 2 mol 348 g
Oxalic acid (HaCy0,-2H,0) 0.3 mol 38 g
Agqueous solution of aluminum 2.0 mol 1. 923 ml

sulfate having a concentration

of 1.04 mol/1

KOH aqueous socolution having a 8.4 mol 1.123 ml
concentration of 7.5 mol/1 !

Synthesizing methcd

348 g of potassium sulfate {(K,S0,) was dissolved in 4.0
liters of ion exchange water. 38 g of oxalic acid
{H2C304+ 2H,0) was dissolved in 1.0 liter of ion exchange water.

The above agqueous solution of oxalic acid and the above
agqueous solution of aluminum sulfate Al,{(804); were added to
the aqueous solution of potassium sulfate (K.S80,) under
agitation to prepare a mixed acid agueous solution.

The mixed acid aquecus solution was fully stirred, and
1,120 ml of the above agueous solution of potassium hydroxide
was added to the mixed acid agquecus solution over 25 minutes
to prepare a slurry of a potassium type organic acid
anion-containing aluminum sulfate hydroxide particle
precipitate.

This slurry was stirred for another 1 hour and subjected
to a hydrothermal treatment in an autcoclave at 140°C for 2
hours.

The treated precipitate was filtered, rinsed and dried
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to obtain a powder sample.

100 g of the sample was collected, suspended in 300
mi of an aqueous solution of silver nitrate having a
concentration of 0.001 mol/l and stirred toc carry out ion
exchange between potassium and silver under shaded light at
25°C for 1 hour.

The sample after ion exchange was filtered, rinsed,
dried (105°C x 6 hours) and ground. Further, the sample was
dried at 200°C for 2 hours after these steps to obtain
particlegs Al9.

Example X-T1-20
Manufacture of
[Ago.001K1.179) 1. 18R13 {804} 2 .26 {NO3) .04 {C204} 0,07 (OH) 5 45
The procedure of Example X-I-19 was repeated except
that potassium sulfate used was changed to potassium nitrate

KNO; to obtain particles A20.

Example X-I-21
Manufacture of
[Ago.001Ki . 179] 1.18A15 (S04) 2 .26 (NO3) 0,04 (C204) .07 {OH) 5 45

The procedure of Example X-I-1% was repeated except
that K;80; was changed to KNO; and the hydrothermal treatment
conditions were changed to 160°C and 2 hours to obtain

particleg A2].

Example X-I-22
Manufacture of [Ag;. 001Ko.e99] A13(C204) 0.1 (804) 1.5 (CH)

The procedure of Example X-I-19 was repeated except
that the hydrothermal treatment temperature was changed from

140°C to 170°C to obtain particles A22.

Example X-I-23
Manufacture of {Agg_lNao_g] Al3 (CGH507) 0.067 (804) 1.9 (CH} s
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X w 87 Manufacture of paired (hamburger-like) particles (particles C);
Examples X-I-35 to X-I-37 Example X-I-35 Manufacture of [Ago.1Nao.9]
Al1l3 (C204) 0.1 (SO4) 1.9 (OH)6 5 The7%rocedure of Example X-I-32-1
was repeated except that the treatment témperature in the autoclave was

changed te 180G thedreatmentimg wrsichangRddel OsRaUrsdong raw
obtain particles Cl. 10 Example X-1-36 Manufacture of

(AR NG ARE (254 S BYI (IS8 Pve procedure of Example
XH=32-hamasrepeateasextept that treatment temperature in the autoclave

was ghanged ?g 1§OC, the treatment time was changed to_10 hours,

sodiam T8 &t ftg USed was changed to 4.0 liters of a reacfioffother284- 06 9
liquidt cantaming 0.8 gl 0fHs0dium sulfate, and the additi®nritme of 63 g

sedivayeredde waschanged iq A9 minstase 46 gbtain_particles C2. 20
E%W@@Xd-ﬂdﬂaeuﬁacaﬁecﬁ{ [Ag0.100INak- 999] Alf?gprzalf)io_ 1 £7923 m1

(SBAHL 8¢ & The prdceturab Engmple X-1-32-1 was seppated 440 5 m1
excEpt SRAGeichcehtratiés ofhe/dqueous solution of silver sulfate
was changed to 0.00025 mol/l, the treatment 25 temperature in the

a%?ﬁl@ﬂgﬂa%i?{% 19480C, and the treatment time was changed to
10 obtain partic

ours to es C3. Comparative Example X-1-5-(1)
NaAl3(C222¥0. 8 (5@4)2 0 (514)6.80 Phd prdcedite sdExample X-85odasd in
repegied except thaf lon gxchange wifh silver iops wasgot.qartied out oy o,
obtain particles X1. Comparative Example X-1-5-(2) [Ago.1Na0.9] Ala
(SBEE2iURY 688 THe Prokedurefof Exanste bengs weastepeated
except thatrpxalicReidwas HeL usedhie obtainmarticlesXen1d and the above
agueocus solution of aluminum sulfate Al,(80,;); were added to
the agueous solution of sodium sulfate {Na,50,} under
agitation to prepare a mixed acid agqueous solution.

2,440.5 ml of the above aqueocus soiution of sodium
hydroxide was added to the mixed acid solution over 25 minutes
under agitation to prepare a siurry of a sodium type silver-
and organic acid anion-containing aluminum sulfate hydroxide
particlg precipitate.

This slurry was stirred for another 10 hour and
subjected to a hydrothermal treatment in an autoclave at
170°C for 2 hours.

The precipitate after the hydrothermal treatment was
filtered, rinsed, dried and ground to obtain a powder sample.

Other steps were carried out in accordance with Example
X-I-1, and then the obtained product was dried at 150°C for

2 hours to obtain particles A23.

Example X-I-24
Manufacture of [Agg Nag 9] Al;(CeHs07) 0,067 (S04) 1.9 (0OH) ¢

The procedure of Example X-I-23 was repeated except
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I@ﬁQtOé%glg qugﬂ time of sodium hydroxide was changed to
40 minutes and the agitation time after the addition of sodium
hydroxide was changed to 1 hour, and the obtained product
was further dried at 150°C for 2 hours to obtain particles

A24 .

Example X-I-25

Manufacture of [Age.iNag. o] Als (CaHi0s5)6.1(804) 1 5 (0OH) ¢
Particles A25 were obtained from the following raw

materials by the following method.

Raw materials used

sodium sulfate 2 mol 284.06 g
tartaric acid (CyiH0s) 0.3 mol 45 g
Aqueous solution of aluminum sulfate 2.0 mol 1,923 ml
having a concentration of 1.04 mol/1l

NaOH agqueocus solution having a 8.2 mol 2,440.5 ml

concentration of 3.36 mol/1

Synthesizing method

284 .06 g of sodium sulfate (Na,S0;) was dissolved in
4.0 liters of ion exchange water. 45 g of tartaric acid
(C4Hs06) was dissolved in 1.0 liter of ion exchange water.

The above aqueous solution of oxalic acid and the above
agueous solution of aluminum sulfate Al,(S0,}, were added to
the aqueocus solution of potagsium sulfate (K,;80,) under
agitation to prepare a mixed acid agueous solution.

The mixed acid agqueous solution was fully stirred, and
244.05 ml of the above agqueous solution of sodium hydroxide
was added to the mixed acid agueous solution over 25 minutes
to prepare a slurry of a sodium type silver- and organic acid
anion-containing aluminum sulfate hydroxide particle
precipitate.

This slurry was stirred for another 5 hours and
subjected to a hydrothermal treatment in an autoclave at

170°C for 2 hours.
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Cx]HWH X W UW W W U x Ux W 90 ‘Manufacture of rice grain-like

particles (PREICREBENEXBMPIES-X:-3810 X4 mme X-k384 tment was
Manufacture of [Ago.1Na0,91 Ala (C2H406) 0.1 (SO4) 1.9 (OH) 6 5 The

procelGrersh EXaria-1- 38 1R5s repeatdPeXEpt that tartaric acid was

used in plaee of Gitiscideaadthe-9biainad RRRGUCt MasfHHbE) dried dbmp 1 e
150C for 2 hours to obtain particles D]. _ .
X-I-1, and the obtained product was further dried at 150°C

for 2 hours to obtain particles A25.

Example X-T-26
Manufacture of [Agy 1Nag o) Alz (CiHuOg) 5.1 (804) 1 5 (0OH) ¢

The procedure of Example X-TI-25 was repeated except
that the amount of sodiumhydroxide was changed to 8 mol (2,381
ml) and the addition time was changed to 40 minutes to obtain

particles A26.

Exampie X-I-27
Manufacture of
[Ago 1 {NHs) o.6] ALz 54210 .02 Ti0.01 {C20s) 0.1 {S04) 1.5 (OH) 4+ 0.5H,0

The procedure of Example X-I-1 was repeated except that
a sulfuric acid solution containing 2.5 g of zinc sulfate
and 2.5 g of titanium sulfate {Ti,(S80.);} was added to the
mixed acid aqueous solution (the amount of the aqueous
solution of aluminum sulfate of the mixed acid agueous
solutionwas reduced to 1,885 ml) of Example X-I-1, the silver
ion exchange treatment temperature was changed to 80°C and
the treatment time was changed to 16 hours to obtain particles

A27.

Example X-T-28
Manufacture of
[Ago.1 (NHs) 0.0l Aly 25210 sT10 25 (C204) 0.1 (SC4) 1.9 (OH) 5+ 0. 5H0

The procedure of Example X-I-1 was repeated except that
a sulfuric acid scolution containing 125 g of zinc sulfate
and 63 g of titanium sulfate {Ti,(S0;),} were added to the
mixed acid agueous solution (the amount of the agueous

solution of aluminum sulfate of the mixed acid aqueous
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10 Example X-1-39 Manufacture of [Ago.1Na0.91 Ala (C2H406) 0.1 (SO4)
1.9 (OH) 6 The procedure of Example X-1-23 was repeated except that
tartaric acid was used in place of citric acid and the addition time of the
NaOH aqueous solution was changed t%&S 35 minutes, and the obtained
product was further dried at 150C for 2 hours to obtain particles D2.

Exampie @8 Mpaginctire 6f1Ag02001Na¢ B9AARLG294) 0.4k8Q ver
1.9 (OH) 6 .20 Theg{% cedure of Example X-1-23 was repeated except that

tar AHCAGI IS ST PISOE of EMRE LG SRR (B Scs ichofdiver and

iofisamasehangad tike0e2s Mmolhgaadthe ohiained produstvasfuthercles
dl’l%g at 150C for 2 hours to obtain particles D3. 25 Comparative Example
-(1) NaA13(C2H406)0.1(S04)1.9(OH)6 The procedure of Example
X-1-38 was repeated except that ion exchange with silver ions was not
c ggglad ut tg. t§|51 particles Y1. 30 Comparative Example X-I-6-(2)
anurat ure of [Ag0.jNao.9] Ala (SO4) 2 (OH) 6 The synthesizing
preoedira blErample (R4-38 (WiHs) repealed @xeept thaldaitarie @edd was(OH) ¢

not used, e | C f rth dried.at 200C for 2
hours to ﬁ;t%m pé%c%%%ggg E?%%‘,\A??fwg 6 §’k bH lodjo% }bmge
XWwER" T8 o1en (G e~ 1010 Gy oo Lh Mgl 4 Da@ UnteB )00 @dd;ezl to

220 QHR GO0V Hhi 3 (3 23 BN SRS INC, of ammonium

phosphate in 500 ml of water and stirred at 100°C for 1 hour
to incorporate PO,°” into the particles. The subsequent steps
were carried out in accordance with Example X-I-1, and the
obtained product was further dried at 150°C for 2 hours to
obtain silver- and organic acid anion-containing aluminum
sulfate phosphate hydroxide particles A29.

In this example, silver- and organic acid
anion-containing aluminum inorganic acid salt hydroxide
particles having the same particle properties as the
particles A29% and containing inorganic acid ions which were
CO3*", NO3™, Si04*" and BO;’  were obtained by using sodium
carbonate, sodiumnitrate, sodium silicate and sodium borate

in place of ammonium phosphate.

Example X-I-30
Manufacture of [Agy Nag,s]Al:{504)1 5(CoHsC0s5) 0,1 {0H)

The procedure of Example X-TI-25 was repeated except
that the organic acid used was changed from tartaric acid
to DL-malic acld to obtain particles A30.

The characteristic properties of the particles are
shown in Table 1. The particles were spherical as shown in

Fig. 5.

Example X-I-31
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Manufacture of [Ag.:Nag 1Al;(S04) 1. 5 [CsHz (OH) 3C00] ¢ pev (OH) 6
The procedure of Example X-I-23 was repeated except
that the organic acid used was changed from citric acid to
gallic acid [CgE, (OH);COOH] to obtain particles A31. The
characteristic properties of the particles are shown in Table

1. The particles were spherical as shown in Fig. 6.

Comparative Example X-I-1
Manufacture of [Agy 1{NH) s s]A1:(S0,) 5 (0H)¢

The procedure of Example X-I-1 was repeated except that
oxalic acid was not used, and the obtained product was further

dried at 150°C for 2 hours to obtain particles V1.

Comparative Example X-I-2
Manufacture of NH AL, (Cs04)0.1(804) 1 o (0H)

The procedure of Example X-I-1 was repeated except that
ion exchange with a silver solution was not carried out, and
the obtained product was further dried at 150°C for 2 hours

to obtain particles V2.

Comparative Example X-I-3
Manufacture of KALl;{Cy04)0.1(804) 1.9 (0OH)e

The procedure of Example X-I-19 was repeated except
that ion exchange with a silver solution was not carried out

to obtain particles V3.
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U x u x 93 Manufacture of rectangular parallelepiped particles (particles

E); Examples X-1-41 to X-1-44 Example Y8841 Manufacture of [Ago ,1

Chemical formula
¥ means a preduct obtained by drying

at 150°C for 2 hours in Tables 1 to 6 below.

Note:

PAgy 1 (NH.) o s1AL; (C0.) 4 1 {80:) 1.5 (OH) 5 0.5H,0

FAG, 1 (NH;) g o1 AT (T3040 4 1 (80.); » (OH); X

{Agﬂ,l (NH4) D_s]Alz (C204) g,6001 (SOQ} 1.9%3999 (OH) [ >:<

[Agol(NHd) 0.9] Al3 (C204) 0.01 (504)1.999 (OH) 6 X

[Age. 1 (NH,) g o] B1:(Ca04) 5 4 (804} 5 (OH), 4 X

[Bge. L (NH, ) ¢ 5JALy 5 (Cy04) 5 1 (80401 o (OH) 5, X

[Age 2 {NH,) 5 s1R1; 3{C50,) 5 1 (80} 2 2 (0H) s 5 X

FAGe 5 {NNH,) 5 s 1AL (C00) 4 1 {80,) 5 4 (OH) 5 X

FAGe. 1 (NH.) 1 10l 1 2R13(Ce0,) o 1 (80,01 s {OH), o ¥ | A9

[Age 1 (NH.) o o1 215 (C304) 4 1 (80,) 1 s {OH), X

[Ago 1 (NH.} g 761 .86 ALz (Ca0,) 5.1 (804} o (OH) s p

FAGgy s (NHL) g 21 A1, {Cy0,) 0.1 {80,) 1 ¢ (OH) . ¥

(H30) 0 9LA1§ uQCC,294) 0.1{(S0O4) 1.9 (OH) 6 5|Patticles El were obtained
frdﬁ@tﬁ&:f@lh@xﬁm@ra\m materials hy the follow|ng $ynthesizing method.
R@v\?'mqjéhﬁlg tised Aluminym sulfate having & 2.0 mol 1923 |, o o
ca"hce&traﬂo £.04 rm8|/ ,@IL ninum hgd roxideSAl(OH)S 2. @ mal 156/02 ¢ &
Aaly ronade riQ 9 |rﬁin|:§n volr = % % = =
( Iullllllulll hydlu/\lub, Ilbj Idllllllulll LILD 4 IO)(lmIn n n ﬁf _\/O‘-’Va
Chemical Cp., Ltd.; amgyph@us) ())g;alkcp‘lg (H2G204.2H20 QJ425 mok | o
31.52 g Sy’gthesizing nmiethad| 19 The abovig gxdlic dcidiwag adgled tq the =
Zjbmﬁeamaeous solutibA-gf alyrminuin stilfate underagitatioh an the . = g
bove alliﬁnglnum hydroxide Al (OH)3 was| further added under agitation
to prepéf%ﬁﬁbﬁry of a hydroden type| organic; acid anjon-containing
aﬁlumlnumpngIFaFe hydroxide particle.1% precipitate, lon exchange water_ | _
as addpd to the slurryto. diluté it SblaS tb hrefare™7)0%iters offa solution, ©
nd th;e s‘«‘bluggon shas further stirred at room te mperatyre for 15 hours anfd
S bje&%dftqéitwgrothermal treatment in an aptoglave atj170C for 5
ours 20“Tﬁe3§owtlon after-thertreatment|was Htersd, Ansed, dried and | ~
oun‘&l to “obfain 4 sample, Othet stépsvere catried out [na¢cordance’ | =
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[AGs 001 {NH, ) ¢ 200 Bls (C20.) 4 1 (80,) 4 o {OH) ; ¥

bacterial
agent

CLEx.

anti-
Ex. or

Ex. X-I-1

Ex. X-I-2

Ex. X-I-3

X-I-4

Ex.

Ex. X-I-5

Ex. X~1-6

X-I-7

BX.

Ex. X-1I-8

Ex. X-1I-9

Ex. ¥X-I-10

. X-I-11

Ex

Ex. X-I-12

By, X-1I-13

Comparative Example

x.: Example C.Ex.:



Table 1 Spherical particles{continued)

product was further dried at 150C for 2 hours to obtain particles El. 25
Example X-1-42 Manufacture of [Ag0.1 (H30) 0.9] Ala (C204) 0.1 (SO4)
1.9 (OH) 6 The procedure of Example >§i—41 was repeated except that

lavo A iac-chanao

the agltauuu LIIIIC ucanc the-treatmentrift-the-autoctave-94—was;ech Rge
D, 30 gnlnute% andthe treatment temperature jn the aufoclave Was
i%ag@eﬁl goﬂ%@(}i and the tredtment time |wag chahged to 2 hours to
rain pesticlgSER: 5 Example %1148 [Ag0.001 (H3Q) 0.9991,A1%(0

A (S’O45L1 9 (OH¥6 Tge @oceéur@o Exagple X141 |\was epeate

ﬁ Q.0QO =
None

Xcept that the concentration pf sitverfions tobe exchangetwas
ghanged t050.00025 mal/l tg; obtain partiglesdEB.«10 Example X-I-44)
Manufacturg of [Ag0.1 {H3Q) 0. %]AI& (0204)@ 1{S0O4) 1.9 (QH) 6 The

Muhite

procedure.of Example X-l-£1 Was pnpa%p”l x| Eln'r that tfie %i afion Tin
before th& ggeatment in the autoclave was| changed to 2 hours to obtair
article’s E Eig?Compar tive Example X-1t7-(1) Manufgcture of
H30)AT%C§202)01(834)1910I-)§ The progedure of Example X--41|veas

T

Comparative Example

repeated ‘except _thatlich eXchafige With silver|iGns was riot, carfiéd jotit t¢”
20 obgalmparglcle% Z1. Cagmparative Example X-1-7-(2) Manufacture of
[Ago. &@;15(3)0 Q]AB(c 04)2(OH)6 The |procedure of Exgmple X1l-41 was
repeagediréf?cep’t 25 that oxali¢ acid-was:notused to-obtain|particles Z2. ~
(,omﬁ’aratlver"Exﬁmple X-1-9 The'partidles Ri'of €omparative Exarmple |
X-1-9 vg@péj sllver supporting zirconium phosphate having an average 30
seconﬁﬂyﬁ glcle diameter oft 1.0/m, a Dr, of 4.5, 8 BET specific surface
area o?%rmzyg and a silver.content of 8.5.; The properties df the payticles
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xma,Xxtr,ao~CO1l40,tow oxatoOmaX HH NHNH Ha Hwa
caHNE dWHNHHHHH M tofWuOXX?CkSC XtFwh94 A

- Walr b ME AE WO WV JY DT WS G AV W 86=ManufactureQf iexagpaal
plate-like particles (particles F); Example X [-45 Example X-1-45

MBRAGILHFEDHRGE LNGP] ALy (SR I8 204 03B (BA) B-552 ot of
almmméuﬁatg amd-2 mol of sodlum sulfate were dissolved in 6,000 ml

Ofﬁlpa%s ac qi)?gdosfl ?%30(9312;:3 3] AL;(C50.3 0.1 (804) 1.5 {0H) ¢

Particles Bl were obtained from the following raw

materials by the following synthesizing method.

Raw materials used

sodium sulfate 2 mol 284.06 g
Oxalic acid (H,C;04 2H:0) 0.3 mol 38 g
Aquecus sclution of aluminum 2.0 mol 1,923 ml

sulfate having a concentration

of 1.04 mol/1

NaOH aqueous solution having a 8.2 mol 2,440.5 ml
concentration of 3.36 mol/1

Synthesizing method

284.06 g of sodium sulfate (Na,80,) was dissolved in
4.0 liters of ion exchange water. 38 g of oxalic acid was
disgolved in 1.0 liter of ion exchange water.

The above agqueous solution of oxalic acid and the
aqueous solution of aluminum sulfate Al.(S0,); were added to
the aqueous solution of sodium sulfate (Na,S0,) under
agitation to prepare a mixed acid aqueous solution.

This mixed acid agueous solution was fully stirred,
and then 2,440.5 ml of the above agueous solution of sodium
hydroxide was added to the mixed acid agqueous solution over
20 minutes to prepare a slurry of a sodium type silver- and
organic acid anion-containing aluminum sulfate hydroxide
particle precipitate.

This slurry was stirred for another 5 hours and
subjected tc a hydrothermal treatment at 170°C for 2 hours.
The treated precipitate was filtered, rinsed and dried. 100
g of the obtained sample was collected, suspended in 600 ml
of an aquecus solution of silver sulfate having a
concentration of 0.025 mol/l1 and stirred to carry out ion

exchange between sodium lons and silver ions at 25°C for &
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mol) of oxalic acid was added to the resulting solution. 1,800 ml of an
agueous solution containing 8.8 mol (352 g) of sodium hydroxide was

added to the mixed solution under 10 agitation, further stirred at room
temperature for 30 minutes, subjected tg,a hydrothermal treatment at

180C for 20 hours, cooled to normal temperature, filtered, rinsed and

dtiediats 95 fdr2l 5rhodrsst@obtaiT orgbmici deid anornscpataimey coagulant
alumi a oxigde, icles. 1 bsequent step re carried
Olﬂ%%%c?rgd%n@hvéﬁ ﬁaﬁ%%%??? a% é’iﬁ% %%L?‘airggd br} tct val™® added
furtherltiriethrep 180T for 2 hours ke bbagrepartities L e Eharddienisticites,
Peanerliesob eRalial o g, sy 1ale £ SheNailales Welkeq (105°c
shaped like a hexagonal 20 plate as shown in Fig.ll. Manufacture o

o&tahelfal partichAY(parriesic); Exanpre SuribexafipleX-p46260°C for

Menuactureof (490 4Na01 Al31(SO4) 1.9 [CH3CH (OH) COO0] 0.067

(OH) 6 The procedure of Example X-1-23 was repeated except that the
organic acid used was changed from citric acid to L-lactic acid
[G36P{@HYC OO} 19 obtain particles Gi. The characteristic properties

of the particles are shown in Table 30 6. The particles were octahedral as
shown in Eif 12. MaRdBCuitHE of 2fRINER pERdes f@skiikeHarfdase
patigtesrt); Examle Xel4é Marutaciuie 0h8iGJAg0ENag) AL3(§PD. 2 o

1.9.[HOCH2CH (OH),COOQ] 0.067 (OH) 6 The procedure of Example
T NI RHEAR BIE5R: (e OHIANE 2R Wit oHERe FHo

cittieacid4d Dbdglyceritacid [HOCH2GHOR)ERQHL o obtapoparticles ion
H1. 5.The characteristic properties é; articles are shown in Table 6. ,

R A YRt fol e cag e} ok SnBHEP T Eig: T SR AL b on-
ré4) s ed hN" Bag Ei N &sUBRN 113 wa g a@iddrtt+ theQmA 3 © ol ptdon,
19&&?&%&)3&9‘%C£0urs, dehydrated, rinsed and dried to obtain

particles Bl-2 treated with zinc and ammonium. The obtained

o

particles had a Zn content of 0.1 %, a NH, content of 0.4
and a BET specific surface area of 60 m?/g, and other
properties were the same as those of the particles Bl-~1.
Thereafter, the same treatment was made on the
particles AZ20, Ci, D1, E1, F1, G1 and H1 to ocbtain the treated
particles. All the treated particles had a Zn content of
0.1 % and a NHy content of 0.4 %. Although the BET specific
surface areas of the treated particles were about 6 times
larger than those of the particles before the treatment, the
treated particles had almost the same average secondary
particle diameters, particle size uniformity, particle
shapes and other particle properties as those of the
particles before the treatment. The whiteness of a resin
composition obtained by adding the treated particles to a
resin was further improved as compared with a resin
composition obtained by adding the particles before the

treatment to a resin.
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Example X-I-33
Manufacture of [Agy 1Nag o] Al (C204) 4.1 (804) 1 ¢ (0H) ¢

The procedure of Example X-I-32-1 was repeated except
that sodium sulfate used was changed to 4.0 liters of a
reaction mother liquid containing 0.5 mol/1 of sodium sulfate,
the addition time of sodium hydroxide was changed to 4¢
minutes, and the agitation time after addition was changed

to 1 hour to obtain particles B2.

Example X-T-34
Manufacture of {[Ago ¢01Nas. 595l ALz (C204)5.1(S04) 1.5 (0OH) g

The procedure of Example X-I-32-1 was repeated except
that the concentration of the aqueous solution of silver

sulfate was changed to 0.00025 mol/l to obtain particles B3.

Comparative Example X-I-4-{1)
Manufacture of NaAl;(Cz0,:),.1(S04)1.5(0H)

The procedure of Example X-I-32-1 was repeated except
that ion exchange with silver ions was not carried out to

obtain particies W1.

Comparative Example X-I-4-(2)
Manufacture of [Ago‘lNaD,gz Al, (504) 2 (OH) g
The procedure of Example X-I-32-1 was repeated except

that oxalic acid was not used to obtain particles W2.
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based on 100 parts by weight of the resin.
2,5-thiophenediyl(5-tert-butyl-1,3-benzohexazole) which is a fluorescent
brightener was added in an amount shown 25 in tables. Polypropylene
molded articles; Examples X-1I-1 to X-11-32 and Comparative Examples
X-1-1 to X-11-4 30 In Example X-1I-1, 108parts by weight of polypropylene
fougAnFBIERLKISE0n /BRIdiNg. Q6 nAL M RONLOL e PRALICIES A,
showi i Table-1-and 2,5-thiopher s sl
(amourft > i Fatfie 3 asa Hudred@ent brightener were pre-mixed
168; anshiheaded4egether by a double-screw kneading extruder at 230C
to obtain a mixture pellet which was then injection molded at 230C to

obad 25htERi KitedPFiectfor VdiouS8sts arlPidasuf®ltss

antibacterial propeties bransibastarig) ActionTetention haraLtelistics except
ri%f# after moldigrclg and after contact with tap water) , transparency and
whitéiiesdh hECGHHRREE whtfMRE ZhovESnERshiinHE Meties (2ptehanged
(169 farsesn peadlucts: Thesesubs are shewn00 deleliside of ke hours ro
veorg%alidrguble Eneslin Table-7. 10 A test of filter passability at the time of
knead"llng dhd extfusion préssure of extruder) was conducted in

accordance with the above method (11) . The results are shown on the

ri ide of the.vertical double lines in Table-7. In the tests of Examples
Xgﬁ(t%ﬂ% -11- %ggst piece 15 was prepared in the same manner as in
EXampaxihrexedpt [ Bmt e typerdnd GunoLnt: dfsibe) antitizieigrial agent
particles ggedin Example X-l- d.as shown in Table-7 to

carry out test:.ld The regsll%[s are éh%?v&ﬁ ﬁgﬁggfe-ﬁcﬁm%%sfaﬁ\?g %(%aren%lﬁeaxcelat
XAhpgiffere froReRkarmpROR 1R L uZ® id thattsiiver tontaiey eammrivanged to
sultaie ydrayide. particles, coptaining 0o qrganic agid whig Uclgs 45
V1, W2, X2, Y2 or Z2 having a large Dr width (p?article size@ c?i{s%ﬁﬁaétionsgdmm
withhfF 8t &ivet 28 ppftig 2rcsifuPpRoSpRdtee s artiefe & R 9@es igadnot her
Comparativeskxamplen b2 difiess 25 framds@mple el Adpdhatne «he
antibacterial agent was added in the tests, Comparative Example X-II-3

AP FrofPERAMDIE X ARE I AYAGRIFHAR SIS AgaRRE Baticlednutes
VBeocentaining pastverweredssed, and Comparative Example X-11-4

differs from Example X-1I-1 in that aluminum sulfate

Example X-TI-37
Manufacture of [Agy o0:1Nag 9ss] ALz (C204) 0.1{80.) 1 5 (OH) ¢

The procedure of Example X-I-32-1 was repeated except
that the concentration of the agueous solution of silver
sulfate was changed to 0.00025 mol/l, the treatment
temperature in the autoclave was changed to 180°C, and the
treatment time was changed to 10 hours to obtain particles

C3.

Comparative Example X-I-5-(1) NaAl;(Cy0.)¢.1(804) ;.5 {0H)¢
The procedure of Example X-I-35 was repeated except
that ion exchange with silver ions was not carried out to

obtain particles X1.

Comparative Example X-I-5-(2) [Agy.:Nag o]lAl;(S0.):(0H)



30 hydroxide particles V3 containing no silver were used. Test pieces
were prepared in the same manner as in Example X-II-i except that the
amount of the antibacterial agent differed in some of Examples as shown
in Table-1 and the same measurements were made on the test pieces.
101 The results are shown in Table-7. 2 vNu-H3 uM04 m ON U
Au Uy~ kbl %Q&Hdﬁfb"’&*ﬁ:ﬁﬁﬁ@ A AA fLd i:'%#?e%@éé Aéﬁlcept
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that tartaric acid was used in place of citric acid, and the

obtained product was further dried at 150°C for 2 hours to

obtain particles DI1.

Example X-I-39
Manufacture of [Agg.1Nag o] Als (CoHsOg) 0.1 (804) 1.5 (OH) ¢

The procedure of Example X-I-23 was repeated except
that tartaric acid was used in place of citric acid and the
addition time of the NaCH agqueous solution was changed to
35 minutes, and the obtained product was further dried at

150°C for 2 hours to obtain particles D2.

Example X-I-40
Manufacture of [Agg gpiNag, oes] BAlz(C04)0.1(804) 1. 4 (0OH) ¢

The procedure of Example X-I-23 was repeated except
that tartaric acid was used in place of citric acid and the
concentration of silver ions was changed to 0.00025 mol/1,
and the obtained product was further dried at 1506°C for 2

hours to obtain particles D3.

Comparative Example X-I-6- (1) NaAls (CyHu0g) 0.1 (S04) 1.5 (OH) g
The procedure of Example X-I-38 was repeated except
that ion exchange with silver ions was not carried out to

obtain particies Y1.

Comparative Example X-I-6-(2)
Manufacture of [Agg‘lNaglg] A}_g (804) 2 (OH) 5
The synthesizing procedure of Example X-I-38 was

repeated except that tartaric acid was not used, and the



HHmHHU H X ------------- UV~4HP4 kk>C43wwwwwwwL pq
104 NNUN Qu3rtv~~~UUoOHHHHOH N~.30\AH ~H-a
AAAAAAAAH Np70xxxx00000000x Uy JuUHUHHHH
HHHHHHHHHUUNH UHHWVA.~CU uuuUW NN OOu
RNHwRCIN r6uGUH-HOOO®0O N}~-UAHHHHAAAA

A ) HOXxxxxQ000000Qx A\HHHH H
Héﬁi%éi HI%C{H%%% ] _“Kl%?l WA S5 t8 % é)%ﬂhﬁcﬁ £ Edirs to
obtain particles Y2.



0~ JvOOOOOOO0O0OO0OO0

40 NUWbHHHOO NVAHHHHAAAAAAAA HU\oxxxxO

0000000Xx ITHWHHHH,yH-iHHHHHH AH yUG4) OW U
feeeeeeeeeec---rTUyWNVHONN3H-+HHO0OpFA0000000

00 RO0OOOHOOO100OEHNH Vg%\lQ k %9WHOWOOO0O0OOW

Ow.C)ONNNNOOOOOOOO

o3
l
o>
omz2
O
oLZ
Q=
Z LWL
W O W sTdurexy 2ATIRIRALOD :TXH D etTdwexs :NH
Ll
— @
v (2} -9-I-%
(y oy STUON oITUM o8 L paieswoTBLY (23 % 7 (HO)®("08) FTV (€ “eNT 9By] XD
s 0 A._. aXTT~-ureib (T)-9-I-%
~ LL OWQOZ 23TUM 00T T°T 20Ty TA ¥ OP(HO) S T {Pos) T {20 D) fTyeN “HETD
T VO oNTT-uTRIb ¥ 7 (HO}
a m %ﬂOZ 2ITUYM OL T BOTH £a 8T (P0g) TTO (I0THD) FTY [566 Centet 06y 0%-I-X "X¥
- > ayTT-uTexb W%
m T m\wﬁoz 23TUuM Z°6¥ T 20TH LA | = (go) 5 T(*08) T (%0 D) TTY [¢ teNt 0hy] 6E-1-X "X3Z
S oT 9YTI-Utexb ¥
N Q —/WAHOZ SETUM 0L T 20Ty TG mAEOVm.MAwomvﬂ,oanwmevm.mdwmm.c.mvz.n.o.m.ﬂ“_ gE-I~X "Xd
IN”HM @»
e 30
4 4
— iz EH /e ot TEHTD
o _m.wz%.o BeLE ~NGTIASTD adeys sweu A0 T ¥E
T meva IOTOD o0ezINs m.NHm ) .
HcNd%m@ oTyTosds o ; . sToTIIEd aToTIIRg BITWIOI TeNTWSYD
Z N o1axe
< WG. = Lad o sssudreyg
o = Jusbe
i- TETIloeq
M_._ mh p:S
N 2. () W S
U e H
>z 3 v oTgel
LD 2




105 ----mmmmmeeeee- Nla O WNNNNNNNNN-~NININ~Nr~~NNNN
NNNNNNNNNN H{HIy~=N XNE44 U Oto vx toto mmQipH
HHHHHHH.-INNNHN N~yNNNNNNNNNNNNNN L10
UNN'>-NNNNNWNNWONNNNAI1I~+1uJJJIJ.ulJIJalu
JJwuJ-)aJHcaaccxcc ~43333%’?333333333N Quuuuu

UM&HM‘&&'&Q@ %3 Lfé@:paﬁgtﬂéfnﬁar&yl\éxéléhHﬂéftHdiélsH H

00O 0O
&ﬂk&é&%ﬂmﬁ}ﬁfﬂ%&mﬁ&o% 6 &0%6400uu H >1(0
U8dmE0 M 900000000p adOCimOCi00o0O000000U

Manufacture of [Agy 1 (H30)0 01 A1;(C204)0.1(804) 1 5(0H) ¢
Particles E1 were obtained from the following raw
materials by the following synthesizing method.

Raw materials used

Aluminum sulfate having a 2.0 mol 1923 ml
concentration of 1.04 mol/1
Aluminum hydroxide Al {OH); 2.0 mol 156.02 g

(aluminum hydroxide; dried aluminum hydroxide gel
S-100 of Kyowa Chemical Co., Ltd.; amorphous)
Oxalic acid (HgCgOg' 2H20) 0.25 mol 31.52 g

Synthesizing method

The above oxalic acid was added to the above aquecus
golution of aluminum sulfate under agitation and the above
aluminum hydroxide Al (OH}; was further added under agitation
to prepare a slurry of a hydrogen type organic acid
anion-containing aluminum sulfate hydroxide particle
precipitate. Ion exchange water was added to the slurry to
dilute it sc as to prepare 7.0 liters of a solution, and the
solution was further stirred at room temperature for 15 hours
and subjected to a hydrothermal treatment in an autoclave
at 170°C for 5 hours.

The solution after the treatment was filtered, rinsed,
dried and ground to obtaina sample. Other steps were carried
out in accordance with Example X-I-1, and the obtained
product was further dried at 150°C for 2 hours to obtain

particles El.

Example X-I-42
Manufacture of [Agy ;{(HiO)o. o] Al (C304) ¢ 1(S04) 1 5 {0H)
The procedure of Example X-I-41 was repeated except

that the agitation time before the treatment in the autoclave
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Example X-I-43 [Agq.oo: (Ha0)o. 999l Al3{C204)0.1(S04)1.5(0H)¢

The procedure of Example X-I-41 was repeated except
that the concentration of silver ions to be exchanged was

changed to 0.00025 mol/l to obtain particles E3.

Exampie X-1-44
Manufacture of [Agy. 1 {Hi0) g sl ALls{(Co0.)0.1(80,); 5 {0H) ¢

The procedure of Example X-I-41 was repeated except
that the agitation time before the treatment in the autoclave

was changed to 2 hours to obtain particles E4.

Comparative Example X-I-7-{(1)
Manufacture of {(H;0)A1;{(C204)0.:(804)1 . 4{0H)¢

The procedure of Example X-I1-41 was repeated except
that ion exchange with silver ions was not carried out to

cbtain particles Z1.

Comparative Example X-I-7-(2)
Manufacture of [Aggl(Hgo)Dg] Alg(SO4)2(OH)5
The procedure of Example X-I-41 was repeated except

that oxalic acid was not used to obtain particles Z2.

Ccmparative Example X-I1-9

The particles Rl of Comparative Example X-I-3 were
silver supporting zirconium phosphate having an average
secondary particle diameter of 1.0 um, a Dr of 4.5, a BET
specific surface area of 4 m*/g and a silver content of 3 %.

The properties of the particles Rl are shown in Table-5.
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2 mol of aluminum sulfate and 2 mol of godium sulfate

were dissolved in 6,000 ml of pure water, and 31.52 g (0,25
mol) of oxalic acid was added to the resulting solution.
1,800 ml of an agueous solution containing 8.8 mol (352 g)
of sodium hydroxide was added to the mixed solution under
agitation, further stirred at room temperature for 30 minutes,
subjected to a hydrothermal treatment at 180°C for 20 hours,
cooled to normal temperature, filtered, rinsed and dried at
95°C for 15 hours to obtain organic acid anion-containing
aluminum sulfate hydroxide particles.

Subsequent steps were carried out in accordance with
Example X-I-1, and the obtained product was further dried
at 150°C for 2 hours to obtain particles F1.

The characteristic properties of the particles are
shown in Table 6. The particles were shaped like a hexagonal

plate as shown in Fig.11l.

Manufacture of octahedral particles (particles G); Example

X-T-46

Example X-I-46

Manufacture of [Agq.iNag o] Al;(8S0s) 1.5 [CH3CH (OH) COO1 4. ner (OH) &
The procedure of Example X-I1-23 was repeated except

that the organic acid used was changed from citric acid to

L-lactic acid [CH3;CH(OH)COOH]! to obtain particles G1. The

characteristic properties of the particles are shown in Table

6. The particles were octahedral as shown in Fig. 12.

Manufacture of columnar particles (cask-like particles;

particles H); Example X-I-47

Manufacture of
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The procedure of Example X-I-23 was repeated except

that the organic acid used was changed from citric acid to
DL-glyceric acid [HOCH,CH (OH) COOH] to obtain particles H1.
The characteristic properties of the particles are shown in
Table 6. The particles were columnar {cask-like) as shown

in Fig. 13.
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Sg£3§00E4, Fl, Gl and H1 of the above Examples X-I were
synthesized fromhigh-purity raw materials {purified to such
an extent that the contents of Pb, Cd, As and Ba were all
0.1 ppm or less, the content of Fe was 10 ppm or less, and
the contents of Mn, Cu, Cr and Ni were 1 ppm or less) by using
an apparatus made of the above corrosion resistant material.

Therefore, the contents of impurities were different
from those of natural alum, that is, the contents of Pb, Cd,
As and Ba were all 0.1 ppm or less, the content of Fe wasg
10 ppm ox less, the contents of Mn, Cu, Cr and Ni were 1 ppm
or less, and the content of Cl was 100 ppm or less.

The contents of impurities were measured by atomic
absorption spectrophotometry, ICP-AES (Inductively Coupled
Plasma-Atomic Emission Spectroscopy) or fluorescent X-ray
spectroscopy.

A detailed description is subsequently given of an
antibacterial resin composition obtained by blending the
antibacterial agent of the present invention into a resin
and the method of manufacturing an antibacterial resin
precduct based on examples. The amounts of components are
based on 100 parts by weight of the resin.

2,5-thiophenediyl (5-tert-butyl-1i, 3-benzohexazole)
which is a fluorescent brightener was added in an amount shown

in tables.

Polypropylene molded articles;

Exampies X-IT-1 to X-II-32 and Comparative Examples X-II-1
to ¥X-I1-4

In Example X-II-1, 100 parts by weight of polypropylene
for transparent injection molding, 0.06 part by weight of
the particles Al shown in Table-1 and
2,5-thicphenediyl (5-tert-butyl-1, 3-benzohexazole} (amount

shown in Table-7) as a fluorescent brightener were pre-mixed
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Examples had
(antibacterial action retention characteristics right after
molding and after contact with tap water), transparency and
whiteness in accordance with the above measurement methods
(7) to (10} for resin products. The results are shown on
the left side of the vertical double lines in Table-7.

A test of filter passability at the time of kneading
and extrusion (pressure of extruder) was conducted in
accordance with the above method (11). The results are shown
on the right side of the vertical double lines in Table-7.

In the tests of Examples X-ITI-2 to X-II-32, a test piece
was prepared in the same manner as in Example X-IT-1 except
that the type and amount of the antibacterial agent particles
used in Example X-II-1 were changed as shown in Table-7 to
carry out tests. The results are shown in Table-7.

Comparative Example X-IT-1differs from Example X-IT~1
in that silver-containing aluminum sulfate hydroxide
particles containing no organic acid which are particles V1,
W2, X2, Y2 or Z2 having a large Dr width {(particle size
distribution width) or silver supporting zirconium phosphate
particles R1 were used, Comparative Example X-II-2 differs
from Example X-IT-1 in that no antibacterial agent was added
in the tests, Comparative Example X-II-3 differs from Example
X-II-1 in that aluminum sulfate hydroxide particles V3
containing no silver were used, and Comparative Example
X-I1-4 differs from Example X-II-1 in that aluminum sulfate
hydroxide particles V3 containing no silver were used. Test
plieces were prepared in the same manner as in Example X-II-1
except that the amount of the antibacterial agent differed
in some of Examples as shown in Table-1 and the same

measurements were made on the test pieces.



a problem with at least one of these properties. In the experiments, it was
observed that as the average secondary particle diameter of the silver-
and organic acid 10 anion-containing aluminum sulfate hydroxide particle
antibacterial agent becomes smaller, a 'tlacterial properties and
transparency become higher, as the B specific surface area becomes
larger, antthactesah ptepesties beeame highesard when the Dr width
(particle 15 size distribution width) is small, the particle diameter is
uniform and a fixed amount of an organic acid is contained, antibacterial
properties tend to be high. Looking at Comparative Examples, in
Comparative Example X-lI-1 in which the particles V1, W2, X2, Y2 and Z2
20 all of which are silver-containing aluminum sulfate hydroxide particles
containing no organic acid and having a large Dr width (particle size
distribution width) were used, as the organic acid was not contained,
antibacterial properties were unsatisfactory, filter passability at the 25
time of kneading and extrusion became worse right after operation to
such an extent that the operation of the machine became difficult, and
transparency slightly lowered. It was observed that Comparative Example
X-1I-1 in which zirconium phosphate-based particles Rl were used was
30 inferior to Examples in antibacterial action retention characteristics
after contact with tap water and transparency. Since no antibacterial
agent was added in Comparative Example X-11-2, though there was no
problem with transparency 111 and color, no antibacterial effect was
observed at all and the object of the present invention was not attained.
Although 300 parts by weight of organic acid anion-containing aluminum
sulfate hydroxide particles was 5 used in Comparative Example X-lI-4, as
they were not organic acid anion-containing aluminum sulfate hydroxide
particles containing silver, no antibacterial effect was observed at all.
That is, even when aluminum sulfate hydroxide 10 particles are used, as
understood from Comparative Examples X-1I-3 and X-11-4, it is found that
aluminum sulfate hydroxide particles containing no silver cannot provide
antibacterial properties to molded articles.



15 Polystyrene and acrylic resin transparent resin molded articles
ExamplesX-I11-33 and X-1I-34 and Comparative Examples X-1I-5, 6 and 7
In Examples X-II-33 and X-II-34, the procedure of 20 X-1I-1 was repeated
except that the resin to be made antibaggpsial was changed from
polypropylene to transparent resins such as polystyrene and acrylic resin,
the amounts of the antibacterial agent and the fluorescent brightener

wergchanged, as shown in Tabje-g, rLd olding 25
tem:)eratuneszNere changed|to 21DC. components
are shownfgn a'able 8. The procedure -11:33 was repeated
except tha‘f ng antibacterial agent we [ rative |[Example
X-1145, thp gnﬁbactgrlaj agent was|ch s 3012 in
Compclréitl\%e Exanﬁn “lI-6/ dnd thie was' chariget to*
1 ® x x f=] )
the :)artrgle;s ¥lin Cpm arative Erxa;r agurgqen?results
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25
25
27
25
25
25
25
25
25
25
25
25

24 hours
25
25

Pressure of extruder
Kg/cm®

2 hours
21
21
21
21
21
21
21
21
21
22
22
22
21
22

Table 7 (continued)

{white)
(white)
{white)
{white)
(white)
(white}
{white)

Color

Achreomatic {white)
Achromatic {white)
Achromatic {white)
Achromatic (white)
Achromatic {(white)
Achromatic (white)
Achromatic {(white)

Achromatic
Achromatic
Achromatic
Achromatic
Achromatic
Achromatic
Achromatic

Comparative Example

Trangparency
G
100
28
98
37
26
100
100
100
100
100
100
100
100
100

X-11-23
X-II-26
Ex. X-I1-27

Anti-~

bacterial
properties
Example C.Ex.:

BEx. X-II-18
Ex. X-I1-19
Ex, X-II-20
Ex. X~TI-21
Ex. ¥X-II-22
Bx. X-II-24
Ex. X-II-25
Ex. X-IXI-28
Ex. X-II-22
Ex. X-1I-30
Ex. ¥-11-31

Ex.
BEx.:

C.Ex.
Bx.

Ex.
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a) /04w xxxx w pxj115 Polycarbonate, polyethylene tere hthalate
nylon 6.6 and polyacetal resin molded articles Examples X-II-35 and
X-11-36, and Comparative Examples X-11-8 and X-11-9 5 In Examples
X-11-35 and X-11-36, tests were conducted 3 accordance with Example
X-11-1 except that the resin to be made antibacterial was changed from

hich-have transparency and need tq have a low

polypr py!ene to rneine W
conten fwarter“at the time lof prace chlag polycarbopate, 10
polyethyl net;@r@phthalate, ylon 6.6 yacetal resins, the type anc
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brightepe weBe j;hanged as |shown ir 9, and the kneading and
molding t mpgraiwres‘“we er iIchangec al rEQiR prOCESSING ~| | S
temperat rgsgzﬁoe for £5 B PET .8 and=<l90Cfoe| <! =
polyacetal)£0,1 ﬁar@b weight of the artiqlés A2, BIY Ct) DI, El, Fr;
Gl or H1 rﬁhé t@ke garticles AL7 ¢ erg used as an antjbacterig
agent in @ngplés X-H-35 and |X-]I-3 tibpcterial agentiwas addeg
in Com ratl\ié 230 Example 8, and 0 y weightjofl400G orl 500C¢
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pbw: part by weight



30 characteristics right after molding and after contact with tap water) with
almost unimpaired transparency. On the other hand, antibacterial
properties were not observed at all in Comparative Examples. 1xs UCH
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-{NHHHHHHrtmuro~aawwxaaap2cOo0..a~ROH 7"Rio
PNpHHE aaasrtwv AHpGHH N~ mNuwmmbyQHIIOH
ba)HQ)Id P, CAWW2004WU wammU N1OiMMHH ii/04
WIHHHHN k%HXXxC)KXWWW 118 Films Examples X-II-37

and Comparative Example X-I1-10 100 wt % of the total of 90 wt% of

LDPE resittand 4 cani¥i afibé particlesw2mBl] €48 RirEickdsGhortliatoles

an 5 antibacterial agent were kneaded together by a pressure kneader at
e e o TSR R b arter
extaisfomgramuldtobact20-Catd abtdin@nmastes riydton petettavirgdstics

di -thick film was formed from a mixture.of, .
T A P R SRE rear e Aaia SO R R 1 e
mias s Paichi & Abvingecdrhpesidon isheading abiel 16xbyasiidie. On the

methad op, inflatiopymethod; by Comparative Sxampl a@a%h%a ELEQM@; s had
obtained out of LDPE resin alone before the formation of the master
ba&tcRTPhe aRtiadibridlhrépedies PastisHetdrie aetier apartibas -

CharaCter@HC@H@@E@Eefirﬂ@Hm,aﬂg after fontactyith fap-watery o average

transparency and whiteness of the film were measured by the above
mMERGRAFRE fRRGlkd gf¢ diameter of the silver- and organic acid

anion-containing aluminum sulfate hydroxide particle
antibacterial agent becomes smaller, antibacterial
properties and transparency become higher, as the BET
specific surface area becomes larger, antibacterial
properties become higher, and when the Dr width (particle
size distribution width) is small, the particle diameter is
uniform and a fixed amount of an organic acid is contained,
antibacterial properties tend to be hich.

Looking at Comparative Examples, in Comparative
Example X-II~1 in which the particles V1, W2, X2, Y2 and %2
all of which are silver-containing aluminum sulfate
hydroxide particles containing no organic acid and having
a large Dr width (particle size distribution width) were used,
as the organic acid was not contained, antibacterial
properties were unsatisfactory, filter passability at the
time of kneading and extrusion became worse right after
opération‘to such an extent that the operation of the machine
became difficult, and transparency slightly lowered.

It was cobserved that Comparative Example X-II-1 in
which zirconium phosphate-based particles Rl were used was
inferior to Examples in antibacterial action retention
characteristics after contact with tap water and
transparency.

Since no antibacterial agent was added in Comparative

Example X-II-2, though there was no problemwith transparency
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20 shown in Table-10. In Comparative Example X-II-10, a film was
prepared without adding an antibacterial agent and measured in the
same manner as in Example X-1I-37. The results are shown in Table-10.
As shown in Table-10 below, it was confitmed that the 25 film of Example
was achromatic (white) and excellent in antibacterial properties

(amtidacteiial-action reterfinne chatactekstics cightafieomaldingangafigr: and
caontact with. tap water) with_ unimpaired transparency. On the other hand,
T S et RBCERscr A AEAn SEFEoPhr Aiveh tned-

antibacterral properties ' we served a

Example. AE)térppI@hXJIQEB _@@&partbbywéjghmeaﬁl @f@y‘p‘ropwema
LQREHDRE, longmet resiivan 6108 apalvinsriesn LETIesnor. o o

AS 119 resin an part by weight

the partic

r
es nea

togegreriy Rl sérew knaaging Extidet toabtalrey mixnaenpelletrganic
5%&@@%@%”?5%‘1@%%& %ﬁ&%ﬂﬁ&eggﬁﬁté -ﬂ#@r&ﬂr&éd -I;.I} icles

antibacterial properties (antibacterial action retention ¢

aracteristics right

affSIHhRBIETHE En & 1afted Contactarith kiolvatei g krambparnoysendbserved at
whitgness of the film were measured by the above methods. The results
are shown in Table-10. 10 It was confirmed that the films obtained in

Examples! ere hEnrdhiaie (HHHR) Ahdekeeierit W datisadteiaoxide
prepetiesi@stivasterindaction retentionrchasagtesistiosmightafter olding, 1 e s
and after contact with tap water) with unimpaired transparency. On the

other hand 2tivhctetiaf 15 propettiéS Wite hofSbServld BrR| fnlfate
CampacativecExamplecl2@ Méhta@nd Ry ndl Wil vEkMakoh 304 de
AAAAnr%:HA THuorowfggHEOonqoolggé(HX NuUN-ON mNOO

URGTOTH T Proper

Polystyrene and acrylic resin tr

articles,

ansparent resin molded

articles

Examples X-TI-33 and X-II-34 and Comparative Examples X-II-5

& and 7
In Examples X-ITI-33 and X-

X-II-1 was repeated except that

IT-34, the procedure of

the resin to bhe made

antibacterial was changed from polypropylene to transparent

resins such as polystyrene and acrylic resin, the amounts

of the antibacterial agent and the fluorescent brightener

were changed as shown in Table-8, and the kneading and molding

temperatures were changed to 210
components are shown in Table-8.

The procedure of Example X-

°C. The amounts of the

IT-33 was repeated except

that no antibacterial agent was added in Comparative Example

X-II-5, the antibacterial agent was changed to the particles

V2 in Comparative Example X-II-6 and the antibacterial agent

r

was changed to the particles Y1 in Comparative Example X-TI-7.

The measurement results of antib
transparency and color are shown

As shown in Table-8 below,

acterial properties,
in Table-8.

it was confirmed that the
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excellent in antiobécterial properties (antibacterial action

retention characteristics right after molding and after

contact with tap water) with almost unimpaired transparency.
Cn the other hand, since silver was not contained in

the aluminum sulfate hydroxide particles in Comparative

Examples, antibacterial properties were not cbtained at all.
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Uow  HHMWU HHHHHN WwWE W W 122 PVC molded

articles Example X-11-39 and Comparative Example X-11-11 In Example

X-11-39, a composition comprising 100 parts by weight of a polyvinyl

chloride resin, 0.1 part by weight 5 of {Lita)acterial agent particles shown

in Table-11, 1.2 parts by weight of octyltin mercapto, 0. 8 part by weight of
glyearreHicinateate ﬂrptagmﬁwbwelgm»@émﬂmg@@ld 5@ Was- 5 and
for3 m| utes, and the kneaded product

asr ilii ' D% ompression molding

mﬁxbmle}m E‘QI.SEGI J]'hESarttlbéCIEfIBt pﬂmerm&{aﬂﬁb@QEEallaﬁIO}Jxamp les
reierf r}gchar%c ri tics9r|ght after molding and after contact with tap

water? the r mo plate were measured by the above method. The

results arélsrﬁmmmlﬁabléﬂlli 159 ra@drﬁbamtﬁzeslixaam Xellaile aconducted
campesiion comarigngaaaipactedal paent WasIIAUEHINA 2 reooin to
mm-thick plate likewise, and the 'same measuremen Were made on

phte. RSB TS BRSSOV In TablechBowds é@mnmdlmrﬂmym@mmo
Plae; oLEXaARIS Was, 2Q excelient in,anfi Qﬁﬁ%{@éaree%%%ﬁe(a”m%%&%ent

action retention characteristics right after molding and after contact with

tepEWERFFand fraRpaFeity &f sEawR FF Fape.1 Fustlons Grpthecshbenate,

haed antipacteral fuepesties vere @pﬁ;g@%@{\éedsaéﬁ& PompPaalive e 5 ing,
Example. 123 ~14vv CwH Ort3 ti i
the type and amount of the antibacterial agent and the amount

of the fluorescent brightener were changed as shown in
Table-9, and the kneading and wmolding temperatures were
changed to normal resin processing temperatures (290°C for
PC, PET and nylon 6-6 and 190°C for polyacetal) .

0.1 part by weight of the dried particles A2, Bi, C1,
D1, El1, Fl1, Gl or Hl or the baked particles Al7 or Al8 were
used as an antibacterial agent in Examples X-IT-35 and
X-II-36, no antibacterial agent was added in Comparative
Example 8, and 0.1 part by weight of 400°C or 500°C baked
particles V2 was used in Comparative Example 9. The
measurement results of antibacterial properties,
transparency, color and pressure of an extruder are shown
in Table-9.

Molded articles obtained in Examples X-IT-35 and
X-I1-36 had no silver streak.

Ag shown in Table-9 below, it was confirmed that molded
articles of Examples were achromatic (white) and excellent
in antibacterial properties (antibacterial action retention
characteristics right after molding and after contact with
tapwater) with almost unimpaired transparency. On the other
hand, antibacterial properties were not observed at all in

Comparative Examples.
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Films

Examples X-IT-37 and Comparative Example X-IT-10

100 wt % of the total of 90 wt% of LDPE resin and 10
wt% of the particles A2, Bl, C1, D1, E1l, Fl, Gl or Hl ag an
antibacterial agent were kneaded together by a pressure
kneader at 120°C for 15 minutes, and the kneaded product was
hot cut by an extrusion granulator at 120°C to obtain a master
batch pellet having a diameter of about 3 mm.

A 50 um~thick f£ilm was formed from a mixture of the
master batch pellet and LDPE resin before the formation of
the master batch and having composition shown in Table-10
by a T die method or inflation method.

In Comparative Example X-II-10, a film was obtained
out of LDPE resin alone before the formation of the master
batch.

The antibacterial properties (antibacterial action
retention characteristics right after molding and after
contact with tap water), transparency and whiteness of the
film were measured by the above methods. The results are
shown in Table-10. In Comparative Example X-II-10, a film
was prepared without adding an antibacterial agent and
measured in the same manner as in Example X-II-37. The
results are shown in Table-10.

As shown in Table-10 below, it was confirmed that the
film of Example was achromatic (white) and excellent in
antibacterial properties (antibacterial action retention
characteristics right after molding and after contact with
tap water) with unimpaired transparency. ©n the other hand,
antibacterial properties were not observed at all in

Comparative Example.

Example X-~II-38
100 parts by weight each of polypropylene, LDPE, HDPE,

ionomer resin, nylon 6/66 copolymer resin, PET resin or AS
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15

W 125 Thermosetting resin molded articles Example X-11-40 and

Comparative Examples X-I1-12 and X-II-13 In Example X-11-40, 100 parts

by weight of an unsaturated polyester resin, 1 part by weight of 5

antibacterial agent particles shown in Tahlg-12, 3 parts by weight of a

curing agent (HY951 of Ciba Specialty Chemical Co., Ltd.), 1 part by

weightiof steanic. acich Ot iparyby ghveight oftan aatiexidartyIrgarexilAeaded

of.Ci ecialty Co.. Ltd.), 0. 001 part by weight of a fluorescent ,
brF&gegr%?ea{:ngo %{O %58%%%t%ebysvﬁgi% t]o{In %ﬁﬁﬁ%ﬁn %}ﬁaﬁ%ﬂferfo?%rﬁ%? 0
markié kiaving aredverage secondary particle diameter of 30 m and a

BET specific.surface areg of. 1. m2/qg were kneaded together by a

kneader, gncg%tjhgil(nqég & ptfr%) ﬁnc{%vgs%%’?g& at (SO% %cl)? f%lﬁw#%%e]set% by the
obtathl& 2ngikdLesick plate. &b THeasibattetiab prapertids Gantipacidvmt terial
a%t@E'iB?{eQ%E@féﬁt%ﬁﬁﬁ%ﬂ%%@i@@d@gﬁ@ %@&%&E&%@ and
tap water) of the molded plate were measured bythe above method. The
re3SarCSRGRR In Tabie- F2Rn ‘CoRparativé Exappreskyl-andighiteness
Xde18ne 20 mingibick meldad-plates ware manrfactiued dythe spme vyl s
manner as in Example X-11-40 except that no antibacterial agent was

addet SN paricREFer WRre used, respectively, and the same

measurementsareresnadenadhese plaigs. Fhe #esulist aknehoWR iRxamples
Table-12. 2%?1“ was confirmed that the molded plate of Example was

extefienfifi ?fB%EPe?ialaB’be‘éﬁ?esa@ﬂtiﬁﬁﬁﬁﬂi&l%ﬁoﬁnr& idipcterial
charagteristiessrighhafteranalgingand aftesrcortaetwith tap Meaten @R st i ca
the(otpl%r h%nd, ant gterial propertjes were not observ?gl at all in

i al

[ )
Co aratlvetﬁ](farnﬁcfﬁ Bo%dir22 Ilfﬁoruﬁogﬁtiab%%tgﬁﬁi rbpEriiatfdre with
observed fight dftenngldingrin Comparative BxamplenddB]3attnadsacterial

\% ]_I fit ti rial_action, retention characteristics after
e g A A T e B S aaamo e

X-11-40 was repeated except that the antibacterial agent particles were
changed to the 5 particles E2, the amount of the particles was changed to
300 parts by weight, and the amount of the stearic acid was changed



to 3 parts by weight to manufacture a molded plate and carry out the
same measurements on the plate. The results are shown in Table-12. It
was confirmed that the molded plate had 10 excellent antibacterial
properties (antibacterial action retentlonlcéj racteristics right after molding
and after contact with tap water) Examplé X-11-42 15 The procedure of

+ 4.

ExampfeX=t=40-was repeated-except-that theresinto-be-made
antibagterial v&asgchanged from fthe |unsaturated polyester resin to a
phenolic nesing nfelamine |rgsin andjepoxy resin and the antibacterial
agent was 8h@nged te the particles|E4 tojmanufacture a molded plate
and carry:29 cpéutgthe sanze measurements an the plate. The results are
shown | in 'ﬁabieag.ZQ Tbeﬁj blained-molded plate had excellent
antibacterial proﬁeﬁles (a tibacterial action [retention characteristics right
after mojding gn@ agtegj contact with | tap| water). 25 The following can be
understd:t(ﬁfrémHExatﬁples X-11440 to X-Ii-2 and Comparative Examples
X-11-12| a JE!I §3v T[%]e antibagterial thermosetting resin products of the

presen oft-einbe-a H i ot rhla for.ue

2 X 10°

d\l'an a.g Gusy u:‘ A raraimoirian Illululb TUTTOrOoT
in toiletsarg b throoms without losing their

B 0 lantibacterial properties
(antibact ri&l action rete@tlon characterist|cs right after moldlng and after|
contac rc;l longdime. Qn

ther hand, ||g, Comparative
silver sfjppc’ir%i*r*]gH

1555 0 @ Q
b SS
2 X 10

E

nium phospﬁate in the
prior at ntibacterigl properti

=
3ilD.
2

right after molding were

_actionretention.d acteristics..after cantact
)served at all.|That |is| this comparative example
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Table 10
Amount of
fluorescent
brightener
{pbw)

Amount of
bacterial
agent
{(phw}

anti-

Part by welght

A2
Bl-2
C1
Dl
jop
Fl
Gl
H1
AZ
nil

Name ©f
anti-
bacterial
agent
particle

PET

Regin ko
ke made
anti-
bacterial
LDPE
Polypropy
-lene
ionomer
regin,
polivureth
ane resin,
nylon 6/66
copolymer
regin,
resin, AS
resin
LDPE

Comparative Example, pbw:

Ex. :

Antibacterial
properties
Ex. X-II-37
X-1%-38

Ex.

C. Ex. X-IX-10

Ex.
CL.Ex.

.

Example,

Ex.:
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P4 rd 0 udd Bxteonple lXH])Iu YoH d &bmposition comprising 100 parts

by weight of a polyvinyl chioride resin, 0.1 part by weight
of antibacterial agent particles shown in Table-11, 1.2 parts
by welght of octyltinmercapto, 0.8 part by weight of glycerin
ricinoleate and 0.4 part by weight of montanic acid ester
was kneaded by an open roll at 180°C for 3 minutes, and the
kneaded product was molded into a 2 mm-thick plate by a
compression molding machine at 180°C.

The antibacterial properties (antibacterial action
retention characteristics right after molding and after
contact with tap water) of the molded plate were measured
by the above method. The results are shown in Table-11.

In Comparative Example X-II-11, a composition
comprising no antibacterial agent was molded into a 2
mm-thick plate likewigse, and the same measurements were made
on the plate. The results are shown in Table-11.

It was confirmed that the molded plate of Example was
excellent in antibacterial properties {antibacterial action
retention characteristics right after molding and after
contact with tap water) and transparency as shown in Table-11
below. On the other hand, antibacterial properties were not

observed at all in Comparative Example.
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U4 (dulK(dWHKWUENU) 130 Rubber molded articles Example
X-11-43 and Comparative Example X-II-14 A composition comprising 100
parts by weight of EPDM (ethylene/propylene ratio = 50/50), 0.5 part by
weight of 5 antibacterial agent particles shown in Table-13, 3 parts by
weight of dicumyl peroxide, 0.5 part by weight of poly
(2,2,4-trimethyl-1,2-dihydroquinone), 1 part by weight of a silane coupling
agent (A-172 of Nippon Unicar Co. , Ltd.) , 0.5 part by weight of stearic
acid, 1 part by weight of 10 phosphor, 0.001 part by weight of a
fluorescent brightener and 5 parts by weight of rutile titanium dioxide was
kneaded by an open roll at 50C, and the obtained kneaded product

{(white)
{white)
{(white}

Color

Achromatic {(white)
Achromatic {white)
Achromatic {(white)
Achromatic (white)
Achromatic (white)
Achromatic (white)

Achromatic
Achromatic
Achromatic

100
100
100
100
100
1008
100
100
160

e

Transparency

Comparative Example

antibacterial
agent particle
AZ
Bl-2
(01
D1
El
Fl
Gl
H1
AZ

Name of

Table 11 (Continued)
Ex. :

Antibacterial
properties
C.

BEx. X-II-3%9
C. Ex., X-II-12
Example,

C.Ex.

Ex.
Ex.:
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was cured at 160C for 30 minutes after one day to obtain a 2 mm-thick
molded plate. 15 The antibacterial properties (antibacterial action

retention characteristics right after molding and after contact with tap

water) of the molded plate were measu by the above method. The

results are shown in Table-13. In Comparative Example X-11-14, a 2
mThihicloplate wag 2@ ebiained medesamiemaaner as in Example

X-11-43 except that no antibacterial agent was added, and the same
AR S el e BT Hate e PO b o F A X~ 1213
Table-13.InwEs sopfirnét- Gkt #te noddedplatesofdyxaraplgthadf an

excell ntibacterial properties (antibacterial actian 25 retention
cﬁlg}gg'[%%%ﬁ({::serc?gﬁoa ‘t%? #ﬁainrggfnl&l éft(telr &on gcctq3 v@fthwt%ﬁq;q\t/létteﬁifOn the
otier hiaad tantibatterds rirgpertiesWese siobwbservethatlal-ih2 , 3 parts by
CRmpAAINGEEXamA LD Fxodle Kalldas alded RIS Wasor; ca
manufactured in the salrgn%e ?n%nneri% %?Examp el -11- %ee%éerhitt)ﬁ%eemlca
affbactéridl agent perddledWeve tahtiged tosthexpeiticles 24 4, thé part by

ameyghef Jhe.pariples,was shanged o200 paits byrwaight apdthe 1. o

amount 131 of stearic acid was changed to 2 parts by weight,"and the
sathe meaSuréfiema Werdhige BH-tvE paté 1 Pee pefB tarer sHSWAMEr and

Table-13 M waggoplirmad that the meldadilatehad.exeellent Sreificial
antibacterial properties (antibacterial action retention characteristics right

affErRbRING BhB AR CORERIFAIT LS WaReTY. 232U 618 GHrpaseruet 30

UphNa A5EE BrHED ALNHIAHHRFHENE 0,08 3-Fe 44/4 UA4d Biesdeq

auHMNOOOH-NnnAAnnAno UHCalu~'ryyo0000000
Xtogether y a kneader, and the kneaded prgluct was cured at

90°C for 15 minutes to obtain a 2 mm-thick plate.

The antibacterial properties (antibacterial action
retention characteristics right after molding and after
contact with tap water} of the molded plate were measured
by the above method. The results are shown in Table-12.

In Comparative Examples X-II-12 and X-II-13, 2
mm-thick molded plates were manufactured in the same manner
-as in Example X-IT-40 except that no antibacterial agent was
added and the particles R1 were used, respectively, and the
same measurements were made on these plates. The results
are shown in Table-12.

It was confirmed that the molded plate of Example was
excellent in antibacterial propertieg {(antibacterial action
retention characteristics right after molding and after
contact with tap water)}. On the other hand, antibacterial
properties were not observed at all in Comparative Example
X-IT-12.

Although antibacterial properties were observed right
after molding in Comparative Example X-II-13, it was verified
that it had no antibacterial action retention

characteristics after contact with tap water.



10

15

20

25

30

MUNUR~-WOWHHHHHHHHX pNtUBNUUUUHN toNPu
~WNUON-HnnnAAAAA OHH HHONR{ryuU00000O0OO
Xu-HimwHHrIHHH.ii-IK timHaN.~NUHN -HUUUrdNH
UqApOrtf ~CHEHPO FG'HO.HghnAAAAAHO NNHp,pO
0O00O0OOOOKOUwWHHHHHHHHK PAUUN WEN U7.b30p
C)NIﬂPdthrVLH.er~ﬂ C'l HHOWUOHHHHHOHHHHUMuU
OOOO%&E@ #j?NAaoOOOOOOOOOEYbFOOOOOOOO
NCi3NNLAuUYNLANLAO
The procedure of Example X-II-40 was repeated except

that the antibacterial agent particles were changed to the
particles E2, the amount of the particles was changed to 300
parts by weight, and the amount of the stearic acid was changed
to 3 parts by weight to manufacture a molded plate and carry
out the same measurements on the plate. The regults are shown
in Table-12. It was confirmed that the molded plate had

excellent antibacterial properties (antibacterial action
retention characteristics right after molding and after

contact with tap water).

Example X-II-42

The procedure of Example X-II-40 was repeated except
that the resin to be made antibacterial was changed from the
unsaturated polyester resin to a phenolic resin, melamine
resin and epoxy resin and the antibacterial agent was changed
to the particles E4 to manufacture a molded plate and carry
out the same measurements on the plate. The results are shown
in Table-12. The obtained molded plate had excellent
antibacterial properties {(antibacterial action retention
characteristics right after moiding and after contact with
tap water).

The following can be understood from Examples X-II-40
to X-II-2 and Comparative Examples X-II-12 and X-II-13.

The antibacterial thermosetting resin products of the
present invention can be advantageously used in artificial
marble for use in toilets and bathrooms without losing their
antibacterial properties (antibacterial action retention
characteristics right after molding and after contact with
tap water) for a long time.

On the other hand, in Comparative Example X-II-13 in

which silver supporting zirconium phosphate in the prior art
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uw 0. 133 Fibers Example X-11-45 and Comparative Example X-11-15 100
pastssby weeight et pelypropyiene for dpers-and 2-paHs yrweishof s g were
ant'bacteriaﬁgnt articles A2 5 were pre-kneaded together by a o
AGUPTE B4 e g BRFGAa B e IR dHberRrotte: SRR TsHaR sy & oo
melfingmmethodhct with tap water were not observed at all. That

is, this comparative example is of no significance in the

above application field.



using an extruder having a 300-mesh screen to obtain a 100-denier fiber.
The antibacterial properties (antibacterial action retention characteristics
right after 10 molding and after contact with tap water) of the fiber were
measured by the above method. The repgl are shown in Table-14. In

Comparative Example X-11-15, a 100-denier fiber was manufactured in
the same manriger as in; Example X-11-45/except 15 that no antibactgrial
agent w§s a&déd ahd the same meagurements were made oh the fiber.
The restig!ts a’?ec§hoﬁvn in Table:14. It was confirmed that the fiber
Example h%die&(cfellerg Aantibacterial propetties (antibacterial action
retentid rm %Ovclifapac%ieﬂ stics| Hohteadter spinping and aftey contactwith tap
water). 'ﬁhl& ﬁheal:;sﬁh “the |antibacteria properties are notslost or hardly
lost e@eﬁ Whgrﬁflbeﬁ products|such as|globes jand socks are washed
severa %ﬁn tl%ngs oEseveral hundred 25 times. In the above éxtrusipn
4 . .
melt ethodi the spinning iwork Wwas|not impeded by the screen
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43 UxHOita)yW0 KWwa,tUp >77 135 Nonwoven fabrics Example
X-11-46 and Comparative Example X-II-E a‘he polypropylene fibers
obtained in Example X-11-45 and Comparative Example X-11-15 were

forned drtomoneayenr5 fahies having a density of 0.06 g/cm3 by a
papermaking web method and random web method, and the above
AR propat Rl VA RAE B REsC RUPRLEAR ks
antibacteraleffact (ittibanter@hpetien refentian eharactetisties Haltt affersppm
moldi nd after contact with 10.tap w er) so%tained in Example, On
thgegct%%? gﬁc?,pgﬁ%t%?&?alrp)ar‘gﬁgtiés%tvs rél}él t observBE At a]m’n e’elght of
CaniparativesEXamphey difre esutts ate shelvorin Fablealbld363 U B gdrts by
S . 0, HCUHNUNQFI 030N\ o ra"mOP,
Vég)év\(l} )1? gfg ﬁlr%u% lugﬁe% NL%L e, 0.5 part gy welg{'lqc ouf
poly(2,2,4-trimethyl-1, 2-dihydrogquinone), 1 part by weight

of a silane coupling agent (A-172 of Nippoen Unicar Co., Ltd.),
0.5 part by weight of stearic acid, 1 part by weight of
phosphor, 0.001 part by weight of a fluorescent brightener
and 5 parts by weight of rutile titanium dioxide was kneaded
by an open roll at 50°C, and the obtained kneaded product
was cured at 160°C for 30 minutes after one day to obtain
a 2 mm-thick molded plate.

The antibacterial properties {(antibacterial action
retention characteristics right after molding and after
contact with tap water) of the molded plate were measured
by the above method. The results are shown in Table-13.

In Comparative Example X-II-14, a 2 mm-thick plate was
obtained in the same manner as in Example X-II1-43 except that
no antibacterial agent was added, and the same measurements
were made on the plate. The results are shown in Table-13.

It was confirmed that the mclded plate of Example had
excellent antibacterial properties (antibacterial action
retention characteristics right after molding and after
contact with tap water). On the other hand, antibacterial
properties were not observed at all in Comparative Example

X-ITI~14.

Example X-II-44

A molded plate was manufactured in the gsame manner as
in Example X-II-43 except that the antibacterial égent
particles were changed to the particles Al4, the amount of

the particles was changed to 200 parts by weight and the amount
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AaHREm
of stearic acid was changed to 2 parts by weight, and the

same measurements were made on the plate. The results are

shown in Table-13.
It was confirmed that the molded plate had excellent
antibacterial properties (antibacterial action retention

characteristics right after molding and after contact with

tap water).
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W : 7.0 WW O UW R. 137 coatings Example X-II-47 and Comparative

Example_X-11-17 60 parts by weight of mdifiy# methacrylate, 40 parts b
weight pf 2-ethylhexyl acrylate;, 3 y \eeightof | 5 triethylene glycals
dimethacrylate, 10;parts by wgig} rga@t% gang piéa@ by © g B
weight pf hydrogufhone, 0.5 | ga ayadin Wax ving a = S 2
melting point of 46 C, 0.5 pag by i Wax iaving a iefting =
point o@AC and O.Z partbyl-wei hyeroxypropyt-9-R—10
toluidine based §m:u 15)0 partﬂ by W yI methacrylate and
2-ethylhexyl agrylgte w%?e injecte wratus equipped with a o
cooling|upit, E@@%@‘&@S_ﬁbﬁl Wi meriof'methy) * | ~ | -
methadriigté arl mﬁ)ﬁtgl frigthac ( 60C,|Mwz 40,/000) was
injectedﬂﬁo thefapparatus little 15 byllittle|undér agjtation, stirred jat 60C
for 2hou§: and ﬁ:d“oged to 30C. Acoating comprising 1 part by weight aof
the partigles, A2 og Example|X-1-2, 7 partsiby weight of the Toner P-400
of Mitsu@:shﬂ; Rayen Co., Etd. as a colorant, 300 parts by; 20 weight of nh%
KM17 ofMitsubiski Rayorg Co.; Ldas dn| "~ | * | » | * 1~ | 4
A TR A 0 =T =T = I = - T I L
DlH g 9w 5 - g
A ) =
Qe HT 8
B .
=R
2 o - - o
I N N N T A R N N R O =
& E o ) 2 3 g o =} [ =] = X %
E ﬁ 0 g i = — —t -t . -
B 0
=
=4
£ 2%
o Ofﬁg'g i te} wn W [Eg wy n ur wn n
REEE
“ e
43
5 55 ¢
2 5z |E(2|glElE|g|s 8|5 ¢8
= 3 u 80 : g A I
g g i [} wn] o [on} < [} o = o o
o ﬁ.ﬁ
8 @
Jal ;rj E j‘é g i 233 jte) U?- 1 n i) 8] g o
s B~ I 5 RO N o < o [ [} [w o [=) s
8 @ g g
54 g
g, 8,8
Hhgb o | o -
= I &,
[
8%
38 . = | =
w8 a & &
g Q L] L] il
e
& 8§
ki =
3 8 ¥ ¥
28 . s
4t 8 . R é
&8 s s i
5o &)
=L
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Example C.EX.:
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pbw: Part by weight
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aggregate and 2 parts by weight of diacyl peroxide as a polymerization
initiator was left at 20C for 1 hour to form a coating film, and an
antibacterial property test was made on the film by the method (c) in the
above paragraph (7). 25 The results ake;shown in Table-16. In
Comparative Example X-11-17, a coating comprising no antibacterial
ag&m as applied in the same manner as in Example X-I1-47 to carry out

same ements. results are. shawn in It was
coﬁ{far cF that%fzfe (%l)%tlng% %%ﬁi e%ce?lmﬁg #‘i) qf_e:r)flt
propertied Qaht;bacmmbacm%t@rménmém@mbsm@hE efterfoidisg and

agd EsC {EpJyalef) QHEQ%QHI%P%QQ gr%[g?‘?tct%réa}tlcles A2

properties w e e not served at all In Comparative Exa
0WeKeo AYe Theed®d UagahlieH Y m rﬁOIHQlRI—\SGI@WI-MHGFﬁ@JlEg:

Sélx‘% DY O ¥ i K s b -BadRls stﬁ '}l!}yl\éfmé@f@i\%&RHetmd
-~u}aHuAWRUoWRU UHOHmMw EaUN m

AFNTE 32 @FsIndemNpaving a 300-mesh screen to obtain a
100~denier fiber. The antibacterial properties

(antibacterial action retention characteristics right after
moiding and after contact with tap water) of the fiber were
measured by the above method. The results are shown in
Table-14.

In Comparative Example X-II-15, a 100-denier fiber was
manufactured in the same manner as in Example X-II1-45 except
that no antibacterial agent was added, and the same
measurements were made on the fiber. The results are shown
in Table-14.

It wasg confirmed that the fiber of Example had excellent
antibacterial properties {antibacterial action retention
characteristics right after spinning and after contact with
tap water) .

This means that the antibacterial properties are not
lost or hardly lost even when fiber products such as globes
and socks are washed several ten times or several hundred
times.

In the above extrusion melting method, the spinning
work was not impeded by the screen clogged up with coarse

particles in Example.
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ZN 139 Caulking materials Example X-11-48 and Comparative Example
X-11-18 100 parts by weight of polydimethylsiloxane having a viscosity at

25C of 50,000 centipoise and a silanol group 5 at a terminal and 1 part by
weight of y-aminopropyl bis(methylethy% oxyamino)methoxysilane were
mixed together under vacuum for 10 miriutes, 5 parts by weight of methyl
trisdmetidethyietopyamino) silane was added to and mixed with the

resulting mixture under vacuum for 15 mjinutes, 10 and 5 parts by weight

of FURESHlicH RAViRG aBIET SPRERE adundtetrai®t 908 miFg16.1 part

by weightTieliutylip riapiate.andr 1 pardyweighh efithemantibagiedal - 17-45
a%%ncﬁ %rticlesaAtzl wgr%gddeqsto h_eImlxture under vacuum for 10

mintites. T8 THIS Mixed compostioh was droppetfont 8 P8R tHyIERe Ronwoven
shest 10 obtdinaiZimm-thiskdéstypietefovanantihdcierial prapertyatestic web

Ap anfibacterial property test was made on this test piece by the above
me%g)lixdB ?e)%rr\l %wpc Sﬁrga%%a%eﬁ)me%é) gésu?%%r%%%o@v%ﬁﬁ%aﬁgig. fﬁterlal
Coirpiagatiie Exahiplea 20ra daulking-inatarial wias prepardd fromral lent
compasion conwiisingOANEARYIA 402Dt 20AJRE PRI o ent i on
measurements were made on the caulking material. The resunts are
SOV 3f Tables 17 0% waksdun feiieeithae iblewu king métetial obntact with

Example, e2:had gxcelientantibacteriab properties (pfinagterialadtion.,
retention characteristics right after molding and after contact with tap

WaTEr) BA HE bt hakaP ahtibacteNaEsropeltieRras il obEervkd dtmall

iTcU&%@t%%EEm&MO thY BN POV Lh 3 3 b4 N U 5
- r
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0O4v mUE OOk 10Etimmy NHHmMmUuro 4JUEEa)H-H Ab
100 NAJHHUXm W) HUNR .HHR HkN-) wa K" WKW .. ..
6k4 -w3 UkAWR ;zz 141 When ashes obtained by burning the above
molded articles, films, etc. of Examples X:||-1 to X-11-48 at 900C were
dissolved in sulfuric acid and nitric acid 10 prepare a solution so as to

measaur vy metals contained in the 5 molded articles, films, etc. of
Examples by atomic absorption spectrophotometry, ICP-AES (Inductively
C%ﬂ{&% fﬁla}éﬁ%I-Af‘loP?mi%rénﬁglﬁ#gﬁ&g%%cgﬁ@wjﬁo%&%h%9(-ray

spectroscepy gthe contentsef Bhr Cdf AsstrighBa insthegesinl maddedio parts
arficles, films and fihers. of Examples X-11-1.to 10 X-11-48 were all 0.1 ppm

orkigsg,étﬁg%on%nt of %%% i@?’%ﬁm%ﬁé@%"f‘%ﬁd the BSAtERt St I\Wﬁggﬁt of
Crang Niyiere®agh vt ppniomessatheréfore, it istfopad thatihe weight of

anfitpcirialigsin, sRUPOS ALY MG R ERPUTYAIO APRIBY S one, 0.5
part by weight of paraffin wax having a melting point of 46°C,
0.5 part by weight of paraffin wax having a melting point
of 54°C and 0.7 part by weight of N,N-di-8-hydroxypropyl-9-P
toluidine based on 100 parts by weight of methyl methacrylate
and 2-ethylhexyl acrylate were injected into an apparatus
equipped with a cooling unit, and 25 parts by weight of a
copoiymer of methyl methacrylate and n-butyl methacrylate
{(Tg=66°C, Mw=40,000) was injected into the apparatus little
by little under agitation, stirred at 60°C for 2hours and
cooled to 30°C.

A coating comprising 1 part by weight of the particles
A2 of Example X-I-2, 7 parts by weight of the Toner P-400
of Mitsubishi Rayon Co., Ltd. as a colorant, 300 parts by
weight of the KM17 of Mitsubishi Rayon Co., Ltd. as an
aggregate and 2 parts by weight of diacyl peroxide as a
polymerization initiator was left at 20°C for 1 hour to form
a coating film, and an antibacterial property test was made
on the film by the method (¢} in the above paragraph (7).
The results are shown in Table-i6.

In Comparative Example X-II-17, a coating comprising
no antibacterial agent was applied in the same manner as in
Example X-IT-47 to carxy out the same measurements. The
results are shown in Table-16.

it was confirmed that the coating of Example had
excellent antibacterial properties {(antibacterial action
retention characteristics right after molding and after
contact with tap water). On the other hand, antibacterial

properties were not observed at all in Comparative Example.



15 the composition have high safety and excellent thermal deterioration
resistance. Antifungal agents Example X-11-49 and Comparative Examples
X-11-19 and X-11-20 20 As for the minimum growth prevention
concentration in the standard method of the Japanese Society of

Chemothi
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Example X-II-48 and Comparative Example X-TI-18

10C parts by weight of polydimethylsiloxane having a
viscosity at 25°C of 50,000 centipoise and a silanol group
at a terminal and 1 part by weight of y-aminopropyl
big{methylethylketoxyamino)methoxysilane were mixed
together under vacuum for 10 minutes, 5 parts by weight of
methyl tris(methylethylketoxyamino)silane was added to and
mixed with the resulting mixture under vacuum for 15 minutes,
and 5 parts by weight of fumed silica having a BET specific
surface area of 200 m°/g, 0.1 part by weight of dibutyltin
laurate and 1 part by weight of the antibacterial agent
particies A2 were added to the mixture under vacuum for 10
minutes.

This mixed composition was dropped on a polyethylene
sheet to obtain a 2 mm-thick test piece for an antibacterial
property test. An antibacterial property test was made on
this test piece by the above method (e) in the paragraph (7).
The results are shown in Table~17. In Comparative Example,
a caulking material was prepared from a composition
comprising no antibacterial agent, and the same measurements
were made on the caulking material. The results are shown
in Table-17.

It was confirmed that the caulking material of Example
had excellent antibacterial properties (antibacterial
action retention characteristics right after molding and
after contact with tap water). On the other hand,
antibacterial properties were not observed at all in

Comparative Example.



HHHHHHHHHH16 2CmUqgwWC7mNNCQO]..OyHvm , P4
NNNNNNNNNWHNUONE JJHHHHHH.~HHE-HCUUU
UUUUUULUINTdrodmwo"w>HUHHHHHHHHHHH

U-YHCN cGrtrtrartrtrthavE+ 'VHMH aaaaaaaaa>w
0 > brE—mutFN-0-—U--N— (~40pa, W EONEOWOa
XuO-0W 143 Itwas founjgnatl e@nniqual agent of the present

invention showsﬁnuch higher &ntiﬁj I pgrformance than the antifungal
agents of Compérative Exam&lesfS sretics Example X-11-50 and
Comparative Example X-11-21% Water<n-oil type creamy emulsion
cosnjetics” comprising the components of Example and Comparative
Example: howH ipfj’abrle 19 below were prepared. A mixture of oily 10
mateyial @Qngtg(ﬁ 1"30 surfactants-derjoted by 6 and 7 and an
antibact r%ﬁ’:tE ar gté by 10 was designated as A, a mixture of
purlfledi gtérgﬂgqp&ﬁ "E§y)§j and a humectant denoted by 9 was

designét H as'E; the mixturés A and B were heated at 70C, the mixture B
was 3@1 éd inte'thesmixture|15 A under agitation, and the resulting
prodiidk was mLﬁsmed and then cqoled. An antibacterial property test
was ,a;,zrlegjg ut %OmaySﬁft<=r emulsification by using E. coli NBRC 3972
in ac,cgdam; Wﬂh a';he ncfet od (_c) in thé>;i above paragraph (7) . Further, 1
g of eaeh Q gthe @e&ms of xample and, Comparative 20 Example was
appllvézt(}{@e arlthplt of a person always giving off a bad smell from under
his/h =r"a'm§, and-10 peopterwere—gsked-to: check whether the person
was ﬁl A ﬁ“g cﬂf a bad-.smell gr not after § hours. The measurement
results arg Showh ﬁn Ta§|e-19 bHeIo N. ]%4

et
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fluorescent Fache
0.001
0.001

Amount of
brightener
{pbw)

Table 17

Amount of
anti-
bacterial
agent
1
0

Name of
anti-
bacterial
agent
particle
A2
nil

Resin to be made
antibacterial
Polydimethylsiloxane
Polydimethylsiloxane
Comparative Example

Antibacterial
Example C.Ex.:

properties
BEx. X-II-48
pbw: Part by weight

C.Ex.
C. Bx. X-I1-18

Ex.
Ex.:
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O m Ui HyBaR G0K:@ 0P Bed Ondh it HidY the above molded
articles, films, etc. of Examples X-II-1 to X-II-48 at 900°C
were dissolved in sulfuric acid and nitric acid to prepare
a solution so as to measure heavy metals contained in the
molided articles, films, etc. of Examples by atomic absorption
spectrophotometry, ICP-AES {(Inductively Coupled
Plasma-Atomic Emission Spectroscopy) or fluorescent X-ray
spectroscopy, the contents of Pb, Cd, As and Ba in the resin
molded articles, films and fibers of Examples X-II-1 to
X-TI-48 were all 0.1 ppm or lesg, the content of Fe was 5
ppm or less, and the contents of Mn, Cu, Cr and Ni were each
1 ppm or less.

Therefore, it is found that the antibacterial resin
composition of the present invention and products formed from
the composition have high safety and excellent thermal

deterioration resistance.

Antifungal agents

Example X-IT-49 and Comparative Examples X-II-19 and X-II-20

As for the minimum growth prevention concentration in
the standard method of the Japanese Society of Chemotherapy
{2003 revised version) whose culture medium was changed from
a sensitive MHB culture medium to a potato dextrose agar.
medium manufactured by Nissui Pharmaceutical Co., Ltd., the
antifungal performances of the antifungal agent particles
of the present invention and the particles of Comparative
Example were measured and expressed in ppm as the minimum
growth prevention concentrations. As this numerical value
becomes smaller, the antifungal performance becomes higher.

The measurement results are shown in Table-18 below.
The fungi used are *1: Caldosporium Caldosporides NBRC 6348
(black leather mold), *2: Colletotricum coccodes NBRC 5256
(black dot root rot) and *3: Ustilaginoidia virens NBRC 9175

(false smut).
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CMLOWNOOIHwWCdu 145 As aresult of experiments, it was found

thatthescosmeticdf fixemple badaxcellerfantisgeterabpropgdias-and &
large effetct of s gressin%ﬁ %ad smell. When the cosmetic was applied to
YEIARB FAHR BIrOaRHBRST i RoF REPRoLGIE P TERR e The

thé face inthe 5
a aosmblicgomprisingdisk-dike patictes: (pastidesA Maas. applied to the
face, it spread very smoothly. On the other hand, although Comparative
Example differs from Example only in that the antibacterial agent was

cHarmgredtto cE0 the particles Rl or that no antibacterial agent was added at

all o bupd thathe gosmelie, of Cormparafive Examne had o
antibacterial properties and no effect of preventing ad smell.
Antibacte & g dbrizifg Spraysel 5 ExamypleXu 51 andCemparative

Emgl.@§g&-ﬂa}1,@@%éﬂﬁgae%@sosﬁsg%wg@@a%?'@5@4%%%%%@1e

was injected into a container heated at 70C, and further 2.5 parts

WERYBS [Alirid aeite 1 arbsy Aeigrt o niyFEpe acid-and J2panshyof oily

wRight of triethanolamiog were,addedsto @Sr%geea%fégﬁé%%ﬁet% 6 and
nge

solution, This solution was added to 90 parts by weig}ht of ion excha

watet Heatdt ARFOE RS ftle 39 BB CefHENTRFsP¥s 10 prfardestbannted

mayix soluten which wag then coales ie 256 2ok Ras by wWaight plithe rant
a tibact%rgiifll agent particles of the present invention was added to and
m%&f(ﬁqﬁl

e foatie it SERAER UritferayitaiEnto Fressre dnand B were
amidractelial tdeadtrizingHean aeresel compesiiomrti) 0t hishe mixture

C%U%Qé@%ﬁfg} g%?éﬁ?@ﬂ@?%%g]%ggﬁating'product was emulisified
and then cooled. An antibacterial property test was carried
out 3C days after emulsification by using E. coli NBRC 3972
in accordance with the method (c) in the above paragraph (7).
Further, 1 g of each of the creams of Example and Comparative
Example was applied to the armpit of a person always giving
off a bad smell from under his/her arms, and 10 people were
asked to check whether the person was still giving off a bad
smell or not after 8 hours. The measurement results are shown

in Table~19 below.



30 (LPG 0.34 MPa) were charged into a spray tin can to prepare an
antibacterial deodorizing foam aerosol spray. After a person always giving
off a bad smell from under his/her arms took plenty of exercise, his/her
sweat were collected with a cotton han ﬂchief measuring 15 cm x 15

0 nd. 5 a.rac
A2

ectively.

146cm-goras-to-beincreasing Hy-weighirg-0—b-g-and-b-¢
After 1 g|ofl the antibacterial deodorizing foam agrasol $pra
to the frantjand rear sides of the handkerchief jwhich was t

o<

2

vas applied
N leftin a
D smell the

A ()l
C
—
(7))

smell

0go

147| Tahble|20 odor test people who

Y

a bad smeLIJ: lavall

han dkérchi&e% The” meps Liremetit re
dKerchief, antibacterial agentAn merease-in e

weight of ha

re| shown in table-20 below.

rease in
ight of

20
e

theristag tankiat:30E far 10 diys, 516 pegple werecdskedit
I

article Al L pbw 0410

a
handkerchief|0.5g 59 Examp|e X-|I-61 B
Particle B1-l 1 pbw /10 0/10 |Particle CI 1) pbw /10

o
2/&0

0/10
rticle Di 1
0/10 0/10

p
pbw 0/1Q 0/10 Particle El 1 pbw 0/£0°0710 Farficte t
Particle GI|1 pbw 0/10/0/10 Particle H| 1 pb

e

>
0

N
N
1
1

Q, patt
=
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=
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(silMer supporting zirconiym phosphate) w.Ciom

cles RI
xample

pbw 0/10 0/10 Comparative Example 21 5/10 10
0)

X-11+22 (withgut|an 20/10;10/10 jantibacterial agent) It was [fou

antibacterial agent af the|present [nyentign shiowed
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=0
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0
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v 0/10 0/10 Particle BI-2 1
1
a
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Ind that the
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smell prevention perfarmance thap-the-antibact ,.i*ajrahent
5 Exaﬂwp le, Antjbacterial paper_ Example X-1I-52 and Comp
Examples, Xs|l-23-ar X-11-24 I
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e
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Table 1%
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O
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G
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Q
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0
0
10
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role

oil

oil

oil

oil

oil

surfactant
surfactant

matrix

humectant
antibacterial agent
antibacterial agent
antibacterial agent
antibacterial agent
antibacterial agent
antibacterial agent
antibacterial agent
antibacterial agent
antibacterial agent
antibacterial agent

Particle Al
Particle Bi-1
Particle C1
Particle D1
Particle E1
Particle F1
Particle Gl
Particlie H1
Particle B1-2
Particle R1i
NBRC3972
cfu/ml

decaglyceryl pentacleate

Component
Substance
Dodecyl isostearate
Squalane

Baes wax
Cholesteryl
hydroxystearate
Shea butter
decaglyceryl
diigostearate
purified water
glycerin
Exanmples
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of

Comparative Example

Ex.:

number of people who smell a bad smeli

Escherichia coli

No
1
2
3
4
5
6
i
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148 urea-formaldehyde resin (wet paper reinforcing agent), 2 of titanium
dioxide (inorganic filler) and 5 % of a polyamide resin-based ink

(adhesive binder) were mixed into 82 % of bleached chemical pump to

make 0.1 mm-thick paper by a paper 5 machine. A5 cm x 5 cm piece was

cut out from this paper to carry out an ahtibacterial property test on the

piece in agsorglapgawith the abpye Metbrd4a) inthe paragianh (D The: e
results are shown in Table-21 below. 149 Table 21 Antibacterial test .
ESRENENATHT EEESTRBRESS, S1GRBCH RS afbatitih RgeRert ies
Parile .66 10 > Paricle DL5% 10 5. Partle £l 54 10 5 Paricle F
Particle CI.50 10 > Patrticle DI 5% 1Q > Particle 0 10 > Particle

538%%‘% THGERTEE 56 162° PR £ 595 168° Phftide B1-2% Ry ssent
CdmparativerExampld 211:23: X403 pastigies Rb4sivecsuppaRinghen a
zirc:oniumC .phos(g)hate) 5% C mg%r“z;itiv Example X-11-24 éwitho,ut an 2 X

106 antibacterial agent) % Ttwas fotind that theriibatbstar agefitoftl) was
thempdsent invertion shawed inuchhighel anttbactetiabptoperties than

th ' ial ts of arative Examples. 5 Agricultural, .

o e e T ARy SRt £ ers £rom
Exarmples X-ols ahd XhBZ6t.meE§(amjo1@,qioqxailmlbytg\aighwahe}%ax}ged to
parficles of the. present invention, 3Q pasts;hy weight of surface modiying , . 5

10 precipitated calcium carbonate as a silane coupling agent™ (inorganic
patded)ls partedy WelhHl ¢fpdlybhyetstaet ik Bilfdetmwrat ive Example

(sHHactAk0 pALS By yieiot ofp ethyiene glygoh (SWiaciant) o@ 2,R8 Bt i ng

weight of xanthane 150
a bad smell.

Antibacterial decodorizing sprays

Example X-II-51 and Comparative Examples X~II-21 and X-I1-22

2.3 parts by weight of dipropylene glycol was injected
into a container heated at 70°C, and further 2.5 parts by
weight of lauric acid, 1 part by weight of myristic acid and
3.2 parts by weight of triethanolamine were added to the
container to prepare a solution.

This solution was added to 90 parts by weight of ion
exchange water heated at 70°C little by little to be
emulsified so as to prepare a foam matrix solution which was
then cooled to 25°C.

1 part by weight of the antibacterial agent particles
of the present invention was added to and mixed with the foam
matrix solution under agitation to prepare an antibacterial
deodorizing foam aerosol composition.

180 g of this composition and 20 g of an injection agent
(LPG 0.34 MPa) were charged into a spray tin can to prepare
an antibacterial deodorizing foam aerosol spray.

After a person always giving off a bad smell from under
his/her arms took plenty of exercise, his/her sweat were

collected with a cotton handkerchief measuring 15 cm x 15



rubber (emulsification stabilizer) and 44.8 parts by weight of water were
uniformly mixed together by a homomixer, and the resulting mixture was
uniformly wet ground by a ball mill to obtain an aqueous suspended

agricultural chemical 5 composition. This was diluted with water to 1/100
and injected into a commercially availabfe plastic spray. In Comparative

Exampless the Beosadwe0f Fxamplaavas fereated @xeepstial e ect ively .

foIIowing garticles or Bordeaux scafter powder was used in place of the

pATiERE of ERAmpIE. 1B MEATHRI: ah €5501akididd AGePIATHRERA spray

asviasgepas abaut 20tae wWererptepared-dag of adispensiotOhandkerchief
C%ljletgi{icum ccodes NBRC 5256 bacteril#m of black dot root rot)

hdVing T X106 &ttt Was ‘Sprayk PiHeibar 2Em hmilbdsd 8F e davs,
eddgplaeto el wet thenaheve aquenusisuspraded agrewtitakaheminad
composition diluted to 1/100 was sprayed after one_day, and an outbreak
o%elgglyﬁg %%% r(ﬁ%ﬁlfjégﬁ %géﬁl%ngvl[\l/as%h%c erlon%%'t r %8 r:ﬁ?i@i”he test

on the eggplant was carried out by putting soil into a pot having a

diameter of 33 cm and a depth 20 of 30 cm to a height of 27 cm. 1 g of a
suspension of Ustilaginoidia virens NBRC 9175 (bacterium of false smut)
having 1 x 106 cfu/ml was sprayed over the leaf, stem and base of the

rice plant, 1 g of the aqueous suspended agricultural chemical

composition diluted 25 to 1/100 was sprayed after 1 day, and an outbreak

of false smut in the rice plant was checked after 30 days. The test on the

rice plant was carried out by putting soil into a pot having a diameter of 33

cm and a depth of 30 cm to a height of 27 cm under the condition that

water barely covered the 30 surface of the soil but a sufficient amount of
water was existent in the soil. The measurement results are shown in
Table-22 below. 151 Table 22 Plant eggplant rice plant false smut black

dot root rot Antifungal agents Example Particle Al Not observed Not

observed Grown well Grown well Antifungal



agents used in Particle Bl-1 Not observed Not observed present Grown
well Grown well invention Particle Cl Not observed Not observed Grown
well Grown well Particle DI Not observed Not observed Grown well

Grown well Particle EI Not observed No
Particle FI Not observed Not observed

served Grown well Grown well
rown well Grown well Particle Gl

Not observed Not observed Grownmwell &rown well Particle 141 Not
observed Not observed Grown well Grown well Particle B1-2 Not

observed Not obser
Obser in Observ
whole zirco
Comparative Exa
powder) the whole roo
\

C

C

C

eg%gr%\gg ell Grown well Comp
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le Observed in Observed in (Bord
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swiiateand 650 o akeeapar) I was.found that the agric

omposmon of the present invention wed much hig
REHRLRPSEFrHEhcBIRAR the agriculture themical 5

,omparatlve Examples. 152 The method of ma act
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her agricultural

compositions of
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antibacterial agent)

dé&rlb’éa#ﬁﬂ@%ll%%ﬁ%ﬁ]&gll&ﬁ?ﬁa ﬁi’b’r 5 flad@tacture &9
sm@mamctezarg@ac@rﬁﬁgggt ;E_Jxa;m@g‘y [-1-1 cture ofy /10
particles Y-A-1-1 [Ago Nao- OUJ 0-96A13 ou'-r 192 /( H) 6-12-508ml-of
aluminum sulfate having 2&dricehfrafidn ?)f 1109PY?)25 rnBWI]and 73.84%/ 10
0.52 mol) of sodium sulfpggfwgge_éil@;pl\&e%ngmelonlzeg)v\@ter to prepaie
2, 000 ml of a solution,-and 615 mt-0f-3:382-N-sodit ..yu.u,\.de WaS
added to the solution urRRF hfdtorPdver aBatit 4 minuléd 8t room 0/10
Particle E1 1 pbw 0/10 0/10
Particle F1 1 pbw 0/10 0/10
Particle G1 1 pbw 0/10 6/10
Particle H1 1 pbw 0/10 0/10
Particle BI-2 1 pbw 0/10 0/10
Comparative Example X-II-21 5/10 i9/10
particles Rl (silver supporting
zirconium phosphate) 1 pbw
Comparative Example X-II-22 (without an|10/10 10/10

It was found that the antibacterisl agent of the present

invention showed much higher bad smell prevention

performance than the antibacterial agent of Comparative

Example.

Antibacterial paper

Example X-II-52 and Comparative Examples X-II-23 and X-I1-24

1 % of the antibacterial agent of the present invention,

5 %

of starch (dry paper reinforcing agent),

5

o
°

of




temperature (alkali equivalent ratio: 0.999, (sulfate having 15 a

monovalent cation)/(aluminum sulfate) = 1.0). After 20 minutes of

agitation, the resulting solution was transferred to an autoclave to be
subjected to a hydrothermal treatment g, 170C for 2 hours, cooled to

25C, filtered, rinsed with 500 ml of water and dried at 105C for 22 hours
towntsainf 20sphdetat@umasim sulfate bydrexidesfartficles:i Ho0 gefthe , 2 %
sample was collected and suspended in 600. ml of a silyer sulfate ,
e e L RETERh SO b8 oA Sk S GramLde
shadetlight sst@ 5 or (akibwrstbwearkyioutdon exehangeibetdeensonse % of
2 ium | nd._silver ions, T pl er.ion exchange was

i tead, a0t R BOE B ey = peper
SpaehcalSilvercéntaining aludiniriestifareisydroxidearticies YeAdls 1 paper
W. ' ough 1T je h icles. .
R g o TAbIe33 ot CEAT Boatociograh o gD Lece in
paAfiEREISBREWH L i Fighe saszeERambrAY (a)-2in6 thef Hiacaifaeh (7) .
heptahydiate (isst:gradenmmagent ob\Wake RureiCherical Industries, Ltd.)

and 2.2 g of ammonium sulfate (first-grade reagent of Wako Pure 5

Chemical Industries, Ltd.) were added to 1,000 ml of ion exchange water
heated at 80C to prepare a mixed solution. 95 g of the particles Y-A-1-1

was added to the mixed solution, stirred for 6 hours, dehydrated, rinsed

and dried to obtain particles Y-A-1-2 treated with zinc and ammonium. 10
Although each of the particles had a Zn content of 0. 1 %, a NH3 content

of 0.4 % and a BET specific surface area of 60 mm2/g, other properties

were the same as those of the particles Y-A-1-1. Thereafter, the same
treatment was made on the 15 patrticles Y-A-3, Y-A-5, Y-A-8, Y-A-10,

Y-A-11 and Y-A-31 to obtain the treated particles. All the treated particles

had a Zn content of 0.1 % and a NH4 content of 0.4 Although the BET
specific surface areas of the treated particles were about 6 times larger

than those of the particles before the 20 treatment, the treated particles

had almost the same average secondary particle diameters, particle size
uniformity,



10

particle shapes and other particle properties as those of the particles
before the treatment. The whiteness of a resin composition obtained by
adding the treated particles to a 25 resin was further improved as
compared with a resin composition obtgingd by adding the particles before
the treatment to a resin. Example Y-1-2 30 Manufacture of particles Y-A-2
[Ago.1Nal1.02] 1.12A13 (SO4) 2.171&@H)5.28 The procedure of Example
Y-1-1 was repeated except that the alkali equivalent ratio was changed to

articles-Y-A-3 [Ago.1Nal. B8 1 Aaaa s E04) 2e3¢ (OHFE S #RE1a coll
rocedure of le Y-1-1 was repeated except that ekl NBRC3972
quivalent ratio was ¢ ed to 0.90 to obtain particlesFRRSTERImpRIORY
-1-4 10 Manufacture of parti Y-A-4 [Ag0.1Nal.01) 1.11A13 (SO4)
BIHOH) 4% The proeedure of Example Y-I-1 was repédtediekcept that

he alkali equivalent ratio was changed to O: to obtain particles Y-A-4.

A SEM photomicrograph of the synthesized. 15 spherical particles Y-A-4

isEtewmilia Big.I16- ﬁahnﬂe%bfoé\/lmufaeture of parti¢les Y=A-5

[Ag0.1Na0.96) 1.06A13 W&'ﬁgﬁ 445 miof -atumimum
sulfate having a concen raftbi of 055 molff And 64.6 ¢ %0.255 mol) of

sodium sulfate were dissedvadi inldeionized water to prepare:=2, 000 ml of

a solution, and 486 ml ¢f 3382 I'\'i sogiim]stlydroxide was added tothe
X . o arcticle % &% > .
solution under agitation lat Ffoom iemperattre over about 4 25 minutes

alkali equivalent ratio: 0.DxrAftei. 20mninates of agitatipmpthe resulting

solution was transferre an _.autociave 1q be subjectedtoa
ydrothermal reaction a;t?@fsq't}%szg\%o%r"s cooled to 21393 filtered,

insed with 500 ml of watErandcdredzat E35C for 22 hgurs te obtain

A = o

=]

spherical 30 aluminum fgg%@i%r0ﬁ9e$r1|CIes. rhersupsequent steps

vere carried out in accardance Wi Xample Y-I-1 excep that 0.02 g of a
Particle BI-2 5% 10 =
Comparative Example X-II1-23 1 X 10°

particles R1 (silver supporting zirconium

phosphate} 5%

Comparative Example X-II-24 (without ani2 X 10°

antibacterial agent) 0%

It was found that the antibacterial agent of the present
invention showed much higher antibacterial properties than

the antibacterial agents of Comparative Examples.

Agricultural chemicals (antifungal agents)

Example X-II-53 and Comparative Examples X-II-25 and X-TI-26
In Example, 10 parts by weight of the particles of the
present invention, 30 parts by weight of surface modifying
precipitated calcium carbonate as a silane coupling agent
{inorganic powder), 5 parts by weight of polyoxyethylene
alkyl allyl ether (surfactant), 10 parts by weight of
ethylene glycol (surfactant), 0.2 part by weight of xanthane
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polyacrylamide-based polymer coagulant (Sumifloc FN-20 of Sumitomo
Chemical Co., Ltd.) was added after ion exchange 155 and stirred for 10
minutes to obtain particles Y-A-5. A SEM photomicrograph of the
synthesized spherical silver-containing.alyminum sulfate hydroxide
particles is shown in Fig. 17. 5 Example Y-I-6 Manufacture of particles

Y ABbAGQ 4D 1044 L (SO 2134 3H) 5364Q. H2R T8y weight

procedure of Example Yg-S was repeated except that_ 10 the alkali ,

eqUivERht fati Was TRahGET & 0BFEEEN G A7 dRRng B rdidtectiigrssn and

exdhangss with silvenioosuverer ehangetbtonli0p G @nd; 6 honesHo ebtainl mill
%rticl s, Y-A-6._ Example Y-1-7 15 Manufacture of zirrticles Y-A-7

p | .

(Ag0. INEB 71 0 7RTS (554 3B BN 5. #9THE Prockdite SPERARble
Ydhpas répeated Xcept that (@ulfateshavinig-d menoyaleny 1/100 and
cation)/(alumi ulfate) = 0,33, the reaction-temperature was changed
e e L e e e eSS rar ey
particles ¥rRACPIRRarADIE e | BNepUtsctu el padickd M-A-8f ZBxample was

Eﬁ%‘é\%&%%%%@é%%%éofgﬂéwi%h%ﬂ%e L8 Of EXBIPR avix

was repeated except that (sulfate having’a monovalent
c&fGHKERRPUReSUae = <20l the hagetioR tehpaauiré waschirieample .

to 250C am@atﬁah@%t,ioaﬁir@s@/@%ﬁf&amﬂaioﬂit}%ug&oa%k&tagl}migsslarge
Y-A-8. 30 Example Y-1-9 Manutacture of particle Y-A-9
[Agh. #RPUB1%E DOEN 3SR RESHIORS 5.80 378 ml of aluminum sulfate

having a gogcenteation gEARE chQ26 Mollano67.958 (&3340l &fare 5256

potassium sulfate were dissolved in deionized water to prepare 1, 500 ml
0

; p 2
fBGREHARrids 88 7 53234 RPRbtaSium Rydrdxitie wast&ddedtd THe was
selptiagranderagitation ques APOgt 4NN SRAILE0mED tamBpe@iweant, 1 g
(al%a_litlgl%uiv lent ratio: 0.9) . After 20 ggréutes of a%i ation, the resultin

sSHtic RS ARG SFFons suspen agricultural chemica
composition diluted to 1/100 was sprayed after one day, and
an outbreak of black dot root rot in the eggplant was checked
after 30 days. The test on the eggplant was carried out by
putting soil into a pot having a diameter of 33 cm and a depth
of 30 em to a height of 27 cm,

1 g of a suspension of Ustilaginoidia virens NBRC 9175
(bacterium of false smut) having 1 x 10° ¢fu/ml was sprayed
over the leaf, stem and base of the rice plant, 1 g of the
aqueous suspended agricultural chemical composition diluted
to 1/100 was sprayed after 1 day, and an outbreak of false
smut in the rice plant was checked after 30 days. The test
on the rice plant was carried out by putting soil into a pot
having a diameter of 33 cm and a depth of 30 ¢m to a height
of 27 cm under the condition that water barely covered the
surface of the soil but a sufficient amount of water was

exigstent in the soil. The measurement results are shown in

Table-22 below.



to an autoclave to be subjected to a hydrothermal reaction at 170C for 2
hours. The reaction product was cooled to 25C, filtered, rinsed with 500
ml of water and dried at 105C 10 for 22 hours to obtain spherical
aluminum sulfate hydroxide particles. The,subsequent steps were carried
out in accordance with Example Y-I-1 to obtain particles Y-A-9. Example
Y-1-10 15 Manufacture of particles ¥&18 Ag0.1Na0.45K0.451 1A13
(SO4) 1.99 (OH) 6.02 257 ml of aluminum sulfate having a concentration

¢E=1-025-melft-1718-g-(0-13-mel)-of sedium-sulfate-and-22.65-g-(0.13
mot) of-patassium sulfate were dissBhéetFin deibfifEeRR20 water 161§r%p%?=ént
500 ml of a sofutian, and 140 ml of 3.382 N spdium;hydroxide ahd 0 FRUE

er
alent ratio:

of 3.382 N potassium roxide were added fo the solution und
agitation over about 1 minutée oom temperafi®e (alkali equiv
0.2xtAltleng2Q rraai@gfﬂfsof agitation t sulting solution was 25
L | lUdeJwaVU(JUCDUWEbWULU hydrothermal—+ea LGH t
J?O%ﬁgrf g hours. ThET&Eitéh Droduct was cqgaigq,xgofggﬁ Fiteted G
with 500 rahefiwater and_ dried at 105C for 22 hours to obtain sr)ﬁgﬁé“’é] well
luminumustdfate hydroxide particles. 30 The| Siiiserjursitstdps Were observed
carriedboseivy accordance with Example Y-I-1 terobtairvpatticles ¥xAwd0.well
ExamipeEy-4et1 Manufactyre ofparticies Y-A-T{ckS 6HAGS INa0 Rt cbserved
1Tio.01Al2.94 (SO¢) 2 (OH) s. a6 The procedyre of Example Y-I-Lwas e11
repeated except that—6:-53-g-of-titanium-sulfate rT:2’Cf‘/'\’2‘} was further

added to the alu ﬁlﬁ‘tﬁ@tﬂ?&ﬁe%ueous solutidly bt %a?ﬁpl%d\( HoAngBserved
the ion exchange treatment temperature was chHan§edd'60C toBistm well
particles Y-A-11. BExesmiplecy d-12 Manufacture B¢ papiicles wed\- 1 20ck0 dlgeerved
/1Na 0 .91 1A13 (S 04) 2.2 (PO4) 0 . 1 (OHpE5AB78ank of aluminum well
sulfate having a cg ae&ratépn Qf, T.03 Mol ang-36 3-8 PFSPUIGESURRE: ~eq |
vere dissolved in

ml of an aqueous

elonized water to prepare %%99%81? soILt@lngvﬁ;L a1l
solution under agit

solution-6f-3-4-N-sodivm-hudroxi to the
80 minutes of agita

etinn-at

rved

.

G

N4 orlfat

N

ARG &i%oﬂ?%%m’ﬁ&a JNetagarerved

FRtGVERastut 4 minutes
ition, an aqueous Grown well Grown well

Particle H1L

Not ocbserved | Not observed

Grown well Grown well

Not observed | Not observed

Particle B1-2

Grown well Grown well

Comparative Example
particles R1 (silver supporting

zirconium phosphate)

Observed in
the whole root

and withered

OCbhserved in
the whole
root and

withered

Comparative Example
{Bordeaux scatter powder)

(commercially available Bordeaux

[
1

scatter powder containing 11.1 % of

o
E

copper sulfate and 6.0 of copper)

Cbhserved in
the whole root

and withered

Cbhgerved in
the whole
root and

withered

It was found that the agricultural chemical composition of

the present invention showed much higher agricultural

chemical performance than the agriculture chemical

compositions of Comparative Examples.
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solution obtained by dissolving 9.9 g of sodium phosphate dodecahydrate
(Na3P0O4.12H20) in 300 ml of deionized water was added to the resulting
solution. After 30 minutes of 20 agitation, the resulting solution was
transferred to an autoclave to be subje to a hydrothermal reaction at
170C for 2 hours. The obtained reaction product was cooled, filtered,

rinsed and'Heechat AOBCIEr 2d hodese Subsaguenily; innexchaage yygih ¢
' aﬁce with Examgle Y-I-1 to obtain
p

silver jons.was 25 carried out in accord

SEF 50N AR SAAE SEBpH A HyroKHe: parfide S FeALEE Teot
Winihlsadiude sarhinate isodiamenilrate ssoflivm shieafe dnsksotiuakamples .
borate were used in place of sodium phosphate, 30 silver-containing
aluminum inorganic acid salt hydroxide particles having the same
piépericscdsithe paiticlpd&rAd®] apd:contaiming30323cNOBj aSi048ent
a'ﬁ@cgﬂ%%ein‘?[%nﬁ ?cid ions were obtained, respectively. 158 Example
Y-1-13 Manufacture of particles Y-A-13 [Ag0.3Na0.66] 0.96A13 (SO4)

1 B2r1ofy B: v2Z T hefprosedure bt Exdndptd Y1I-1 was repeated except that

5 the;amesnt of the agueeyssolution, of silver sulfate was changed to 1,

800 ml'in the step of ion exc4hahge between silver and sodium ions to

obtain pafiefedny-214 32 Exaaiprnysidf abdeotasare ot pagiidsration of
YA-d4s[Ago PO1NS. 95913@-936'6(]63. @M?%@@&ﬂ%ﬁh&lfate were

procedure of Example Y-I-1 was repeated except that silver sulfate was

CHERYEHB Ve AFrh R ARG A0 BTSN MaaR halMg Bl of a solution,

cengengraiomdf 8£081 sl hwasusesh lajathesten ofion gxehanoes the
between silver and sodium ions to obtain particles Y-A-14. Example

YIS bRt taERste of Paftides 95A-35%0 PP Goch N sgogtt oom
0.96MI3SOM QL) AP Thquprosddiiie ebExample ¥slb] was 1epaatathving
except that_silver sulfate was,changed to silver. nitrate and 300 ml of

e PHNE Hebih o A EauH S OH Bt BBbCOLThBIE Was ddd n tReEEer 20
s@@@@s%@@@dﬁme@ﬁmmﬂ@d@m@n%%mﬁaﬂransferred
p@@%@?3%%35&5%@”§§Qﬁéf§&§jected,to a hydrothermal treatment

at 170°C for 2 hours, cooled to 25°C, filtered, rinsed with

500 ml of water and dried at 105°C for 22 hours to obtain
spherical aluminum sulfate hydroxide particles.

100 g of the sample was collected and suspended in 600
ml of a silver sulfate aqueous solution having a
concentration of 0.025 mol/1 and stirred under shaded light
at 25°C for 1 hour to carry out ion exchange between some
of sodium icng and siiver ions.

The sample after ion exchange was filtered, rinsed,
dried (105°C x 6 hours + 200°C x 1 hour) and ground.

Spherical silver-containing aluminum sulfate
hydroxide particles Y-A-1-1 were obtained through these
steps.

The properties of the particles Y-A-1-1 are shown in
Table-23 and an SEM photomicrograph of the particles is shown
in Fig. 15.
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Manufacture of particles Y-A-16 [Ag0.1Na0.86] 0.96A13 (S04) 1.92 (OH)
6.12 30 The particles Y-A-1 were baked at 400C for 1 hour in a nitrogen
atmosphere to obtain particles Y-A-16. According to the powder X-ray
diffraction method, no peak of [AgO.lNi\(?’.?G] 0.96A13 (S04) 1.92
(water-soluble compound) was observed and all the peaks were derived
frammakh9: $AG0.1Na086] 0.96A13 (SO4) 1.92 (OH) 6.12. The particles
were spherical. After 10.00 g of thegarticles Y-A-16 was added to 100

ml of ion ekchafg Water Stifd 58 26 CHE WSS déhycfiktedrade
rinsegognotdegd wb 130G eel G hemris: dieyrhatlb hoiweight logs angng 2.2 g
weighed H}gh()o g. SE&‘fP‘ I% Y'|£]i7r % tkg of tge particles \é-A- f1 wa]g injected

info a Henscner mixer- An aquebus sofikion obtained by dititing 28 b e
1Cramiinepropytinethoxysilanbawith SOrgraf waldedas splayetioovel theE ion

partj urf reat the particles.at 120C_and an agitation element _ .
re%%%ﬁ%é%% 1‘:’ (])9(;% r%p(:\r%1 c#%g r%Fnu es}clrﬁ%g stirface ﬁ%g?e§1 E)Lgr?fcg:?essov?/grtelon‘
dried at 26GCgforfl hber orotitainlEstidled YA Wl EXdmple -t mixed

Mapufactyse of particles Y-4A:18 Méﬁ'\%ﬂfd@t%a‘?%rg&ggalggg ried

(OH) 6.12 508 ml of aluminum sulfate having & concentration o
mbP aRd 887 2@ 0B2Le8| Y ofarmonivihastifdiervefe zdissohed mmmonium.

deionized yyatghipyprepaie 3¢ QA0 of @y solution,; 2adA16pkef 3-382 N 1 5

ammonia water was added to the solution under agitation over about 4

mihiEs f PEGRTRENPErdufe YaRBFeguibBRNERER! Digogyunfreooarea of

miuitemof 25 agitationJhggeswlting sqlution was transfeed 9,88 of the
autoclave to be subjected to a hydrothermal reaction at 100C for 1 hour,
cEAEG 1 28€, fitdrad nsed with 500 ml of water and dried at 105C for

22 hours torehtaimrsphericah @amynerium-typenadupinw Swifate hydraxide
particles. 'gelr% %&)_%J_bse%uent steps were carried_out in accordance with
-F1to

EX&hpieC btdin patiicles Y-A-T8. A SEM bhotofhicrogidsh Hr4ral t©
particlesnstshevwrdéa Bl 19 Mdmiifacture 2t tiskhkepastield antibactarisd had

agent 160, Fxample Y419 o ana a NH; content of 0.4 %. Although
the BET specific surface areas of the treated particles were
about 6 times larger than those of the particles before the
treatment, the treated particles had almost the same average
secondary particie diameters, particle size uniformity,
particle shapes and other particle properties as those of
the particles before the treatment. The whiteness of a resin
composition obtained by adding the treated particles to a
resin was further improved as compared with a resin
composition obtained by adding the particles before the

treatment to a resin.

Example Y-I-2
Manufacture of particles Y-A-2
IAgy.1N&1 02] 112813 (S04) 2.17(CH) 5. 7¢
The procedure of Example Y-I-1 was repeated except that
the alkalil equivalent ratio was changed to 0.95 to obtain

particles Y-A-2.
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Manufacture of particles Y-A-19 [Ago.1Na0.9111.01 [A12.66Zn0.341 3

(SO4) 1.95 (OH) 5.77 352 ml of aluminum sulfate having a concentration

of 51.025 mol/l, 22.12 g of ZnO and 51.12 g (0.36 mot) of sodium sulfate
were dissolved in deionized water to prepare 2,000 ml of a solution, and

284 ml of 3.382 N sodium hydroxide was added to the solution under

agitation over about 4 minutes at room temperature. After 20 minutes of
a%ggtion theyl_OI[eBSuIting solution was transferred to an autoclave to be

su J?&%@&?o a hydrothermal reaction at 170C for 2 hours. The obtained
redstiort producewas qoated tol26C filtered, rinsed with 500 ml of water
aq%%rie%gt 105C fo%fz [—L?Bu s to glin disk-like aluminum sulfate

hydroxide particles? e Kl ed tent steps were carried out in
accordan@8with: Exampte v4-Eedzsapl th# 10 éxehangedenipedatsreapitht hat
si n d r nt fime was changed to, 30 .
hc%ﬁré tvc%%%%% pa i(?éfd %%ﬁ&%%ééM p %otgtnfg%lgg r(gpcﬁooﬁh%&paﬁﬁclggtam
YERI9isdeewn i Filg: 18. 20 Example Y-1-20 Manufacture of particles
Y-A-20 [Ag0.1K0.91 1 [Al2.7Zn0.31 3 (SO4) 2 (OH) 5.70 352 ml of

aluminum sulfate having a concentration of 25 1. 02S mot/l, 22.12 g of
ZES3Met62. 72 §7(9.36 mol) of potassium sulfate were dissolved in

deigRized watektofrepaie 2 9PRsmyoha solution, and 268 ml of 3.4 N
potassium hydroxide was added to the solution under agitation over
alidoaiifruted: aefdorhiRmperal () @ikali equivalent ratio: 0.758, 30
(sulfate haviagra-enoyaleatrcationyiakiminum %@@%g@&@d@@é%@t that

minutes %a itation, the resulting solution was transferred to an autoclave
<AtySetet (6% Ny GBI rEACHB & 170656r ShAné *ng© obtain
olptainetic hydrothermal reacian pshducimiasreentesh i EFomHeMpaidiiee: i zed

1%1 k{i(l.tgzrt%da#n%d gngldrise%q_%pé% 1;;orS 4 hours to gbtain dbjsk-like
altiminum su aPeaﬁyciLroxi%e. he subsequen?v‘g{leplsn ote carried out in

accordance with Example Y-I-19 to obtain particles Y-A-20. 5 Example

Y:21 Manufacture of particles Y-A-21 [Ag0.1Na0.81 0.9 [AlI2.61Zn0.391
3 4 ?OH 6.34
Manufacture of particles ¥Y-A-5

[Ago.1Nag s6] 1.06A13{S04) 2.35 (OH) 5,36

445 ml of aluminum sulfate having a concentration of
1.025 mol/l and 64.61 g (0.455 mol) of sodium sulfate were
dissolved in deionized water to prepare 2,000 ml of a solution,
and 486 ml of 3.382 N sodium hydroxide was added to the
solution under agitation at room temperature over about 4
minutes (alkali equivalent ratio: 0.9). After 20 minutes
of agitation, the resulting soluticn was transferred to an
autoclave to be subjected to a hydrothermal reaction at 100°C
for 29 hours, cooled to 25°C, filtered, rinsed with 500 ml
of water and dried at 105°C for 22 hours to obtain spherical
aluminum sulfate hydroxide particles.

The subsequent steps were carried out in accordance
with Example Y-I-1 except that 0.02 g of a
polyacrylamide-based polymer cocagulant (Sumifloc FN-20 of

Sumitomo Chemical Co., Ltd.) was added after ion exchange
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352 ml of aluminum sulfate having a concentration of 10 1.025 mol/I,

22.12 g of ZnO and 51.12 g (0.36 mol) of sodium sulfate were dissolved

in deionized water to prepare 2,000 ml of a solution, and 332 ml of 3.382

N sodium hydroxide was added to the gtion under agitation over about

4 minutes at room temperature (alkali equivalent ratio: 0.868, 15 (sulfate
haigy ernenevalest catiomfaluainuem syifate) p4:0)iAfte20 mingtes a grm
of agitation, the resulting solution was transferred to_an autoclave to be
BRI ARy rBthefmal RSacish SR 170E8r SINBEFS: e obtained

hydrathermabreastion prodiucimascodiel Ketooniemparatidepd@ticles is

filtekged rinsedEand dried at 105C for 24 hours to obtain disk-like
SNnowWn._ in l%ﬁ e . .
aluminum sulfate’nydroxide. The subsequent steps were carried out in

accordance with Example Y-I-19 to obtain particles Y-A-21. 25 Example
Y22 | iaguf@gaur% of particles Y-A-22 [Ago.3Nao.71] 1.01

[A12.662n0.341 3 S04) 1.95 (OH) 5.77 The procedure of Example Y-1-21

wHaredentsdiercert thar silvarastriteAvas used in place of silver sulfate,
thex 30 cqacentyation pf sllver nitralgyas, chgnagditp 0.3 molfl, and the
amount of silvér fiitrate was char?ged to 360 ml'in” the step of ion

exchange BerseprsiNer amf sogame iohd td dhtais peetcles ¥ e22er62that

Exanpler 423 '\é%ﬂlif@&%ﬁ@f PRUicles XA-23,A00001Na1.099] LOL ¢ pe
[Al2.66Zn0.34) 3 (SO4) 1.95 (OH) 5.77 The procedure of Example Y-I-21

WaS YepehtEakEEP O HAE Hid coRBerRTatittrsie t hitkstd VRs 1ons were
changegda 0:H0Lomal| Kriestep ofionexchange Repugen sitves apda s |
sodium ions to obtain particles Y-A-23. Example Y-I-24 10 Manufacture of
particles Y-A-24 [Ag0.00001Nal1.00999] 1.01 [Al2.66Zn0.34) 3 (S04) 1.95
(GitpEFTelhe-progedure of Example Y-1-21 was repeated except that the

¢ cen%rati n of silvfer nitrate%\%as changed to 0.00001 mol/l in the step of

ion-exchangs betweer &ifvet 3n3=15 s8dilim ions to obtain particles

Y&@4..Bramdle YA25(Manufactue pf particles Y-A-25

[Aga1Nagﬁ%%%8%Q@&ﬁ?g?%g%%gfgg4E%Q%g%ﬂk%ggtedexceptthat
(sulfate having a monovalent cation)/{(aluminum sulfate) =
0.33, the reaction temperature was changed toc 200°C and the

reaction time was changed to 1.5 hours to obtain particles

Y-A-T7.

Example Y-I-8
Manufacture of particles Y-A-8
[Ago.1Nao 90] 1.09A13 (S04} 2.30 (OH) 5 45

The procedure of Example Y-I-5 was repeated except that
(sulfate having a mcnovalent cation)/{aluminum sulfate) =
2.0, the reaction temperature was changed to 250°C and the

reaction time was changed to 1 hour to obtain particles Y-A-8.

Example Y-I-9
Manufacture of particle Y-A-9
[Ags.1Ky 10l 1.20A12(S04) 2 .26 (OH) 5 50

378 ml of aluminum sulfate having a concentration of
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20 350 ml of aluminum sulfate having a concentration of 1.03 mol/l was
dissolved in deionized water to prepare 2, 000 ml of a solution. 22.12 g of
ZnO powders (first-grade reagent) was added to the solution under

agitation at room temperature and stirred for 10 minutes. 284 ml of 3.385

N 25 sodium hydroxide was then added to the solution over about 2

minies. After/30aninuids Bfagitbation Stheofesultihg csolistionwasul fate were

tr [ 0 jected to a hydrother reaction at _ .
S B Y S e P aa ki Al b ving 20 fhedon,
c@aled b Foams terhp@ratdrey odiieeed, winsbpdnobdribel attk05CERX o the

hQurste obtain dsk-like aluminum sulfate hydroxide. The Subseguent

steps were carried out in accordance with Example Y-I-19 to obtain
p&TERATARUYS 168l IEdhinfeYLNad fehuradtire: of(pdtiiclesAERe26 2C

[Ado-iNae 94 1 924A2.807n01201 3 £394) BL LR B28:300 Ml of - $ 6rred

=]
aluminum sulfate having a concentration of 571.03 mol/l and 51.12 g (0.

moP GFsSHiAStAER WereediSshed itdeloniZd e 1 prasdrer2000 ion
miof a-softionoang 22,429 of ZRQ pavders gishgtadedeagert) ¥aSied to

added under agitation at room temperature and stirred for 10 minutes.

188 i of-3. 386 NP dium A5 arsRibe waS JHaed atPthe BeitioreevaE 105°C

alfout 2 minuie:After 38 minutesele agitation, the resiting sphtionwasox:de
transferred to an gutoclaye to be subjected to a hydrothermal_reaction at
1F6E Ao D Hours. Fie SERERGH FyaroT Rl YEAdioRoUGa Was 0
cagledtoaoem terhpbraturenfilteret); insed andisriedrat dort053 faf 20-1-9 .
hours to obtain disk-like aluminum sulfate hydroxide. The subsequent

steps were carried out in accordance with Example Y-I-19 to obtain
partisiesye-Ar26.- Example Y-1-27 20 Manufacture of particles Y-A-27

(A1 ¥ae851 0% (A12,817n0.1913 (504) 2.3 (OH) 5.26 The procedure

of Example Y-I-19 was repeated to obtain particles Y-A-27 except that the
all@dg eqlifraledoratib: frds ( 8Rahged (8H).90:in the manufacture of disk-like

particles. ;25 E@ﬁ&rﬁea}fﬂﬁﬁﬁmfaﬁ%@‘:@fﬂ%@? YRGB ration of
.1Na0.98] 1.08 [Al2.69Zn0.311 3 (504) 2.09 (OH) 5.59
1.025 mol/1, 17.18 g (0.13 mol) of sodium sulfate and 22.65

g (0.13 mol) of potassium sulfate were dissolved in deionized
water to prepare 500 mli of a solution, and 140 ml of 3.382
N sodium hydroxide and 140 ml of 3.382 N potassium hydroxide
were added to the solution under agitation over about 1 minute
at room temperature (alkali equivalent ratioc: 0.9). After
20 minutes of agitation, the resulting solution was
transferred to an autoclave to be subjected to a hydrothermal
reaction at 170°C for 2 hours. The reaction product was
cooled to 25°C, filtered, rinsed with 500 ml of water and
dried at 105°C for 22 hours to obtain spherical aluminum
sulfate hydroxide particles.

The subsequent steps were carried out in accordance

with Example Y-I-1 to obtain particles Y-A-10.

Example Y-I-11

Manufacture of particles Y-A-11
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The procedure of Example Y-I-19 was repeated to obtain 30 particles
Y-A-28 except that the (sulfate having a monovalent cation)/(aluminum
sulfate) molar ratio was changed to 3.0 in the manufacture of disk-like
particles. Example Y-I-29 164 Manufactyre of particles Y-A-29
[Ago.1Na0.9] 1 [Al2.68Zn0.3213 (SO4) 2.04 (OH) 5.60 The procedure of
EXdmpleV-l-110 Was. sehéated BOebidiPH particles Y-A-29 except that the

(sulfate hayj jon)/(aluminum_sulfate) molar ratio w
changed E)HC%%D(% ?r?ﬁl%yr%‘%r% ltjfi‘e{%c%? r%%}%%kﬁgb”%ﬁcﬁ? Z?\?n;tr? S{aec}tclj: r%poﬁsthat
reetdrgaprpatalierpipun partitkt antiBacte?ad agene 2 OfExarhpte ¥dB8d to

Manufactuie; of particles X-A-3Q, 16001 443Q).0.86 0&%&%@%@ ¥92.1 ana

(OH) 6.12 Particles Y-A-30 weré obtained from the following r
miakstial S BythE 1SRN § SRRV ING ATtRsd b RavAmaterilgadedic 60°C

Alumniggmssulfate baving @29 aah 3,923 ml concentration of 1.04 mol/l
Aluminum hydroxide Al(OH)3 2.0 mol 156.02 g (aluminum hydroxide;

dried aluminum hydroxide gel S-100 of Kyowa Chemical Co., Ltd.;
amespious) Bynthesizing method The above aluminum hydroxide
was added to the abqve a%ueous solution of aluminum sulfate

Al(OH
ungey tigh 26 fo BREpaTE ASFfurty BF 2 hydrogen type aluminum
sulfete hydgoxide paricie) precpiate (reartion, product). lon exchange

water wa ded to the slurry to dilute it so as to prepare 7.0 liters of a,
solution v?n?gh r\‘?vasotg‘('-:‘% s‘ffpr}'e/%wgt ?&c?ng ‘?et%pie‘?a‘ﬁ?%eﬁo? SRS AR b +on of
subjectendd/al 28:mgdegthermgl tdatmenitim amalfeclaverair-276€So65ved in
hours, T. luti fter the_treatment was filtered, rinsed, dried and

g%%?}o 0 %iﬁ%%%t%n%ﬁlgg %%?aalf%?epilbéfg ﬁyalr%ggé ﬁ/p%t(%/l r:b%rllu’m“?’ ml
type) aliudiversafae hydiotide pattidled. Tbdisubskydentstdps waseadded
caiied,QuLimagepidanesmitn 3 Example ;L1 ,of@inrectangular
parallelepiped particles 165 Y-A-30. A SEM photom%og?a%%%ﬁ}%eg at room
pgﬂmkgﬁggﬁgﬁminAﬁEﬁQ03O minutes of agitation, an agueous

solution obtained by dissolving 9.9 g of sodium phosphate
dedecahydrate (Nas;PO,-12H,0; in 300 ml of deionized water was
added to the resulting solution. After 30 minutes of
agitation, the resulting solution was transferred to an
autoclavetx;besubjecﬁedtoeahydrothermalzeacthm1atl70°c
for 2 hours. The obtained reaction product was cooled,
filtered, rinsed and dried at 105°C for 22 hours.

Subsequently, ion exchange with silver ions was
carried out in accordance with Example Y-I-1 to obtain
silver-containing aluminum sulfate phosphate hydroxide
particles Y-A-12.

When sodium carbonate, sodiumnitrate, sodium gilicate
and sodium borate were used in place of sodium phosphate,
silver-containing aluminum inorganic acid salt hydroxide
particles having the same properties as the particles Y-A-12
and containing C0;*7, NO;~, $i04*" and BO;*” inorganic acid ions

were obtained, respectively.
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Example Y-1-31 5 Manufacture of particles Y-A-31 [Ago., (H30) 0.8610.
96A13 (SO4) 1.92 (OH) 6.12 The procedure of Example Y-I-30 was
repeated except that the agitation time at room temperature before the
reaction product was transferred to the éoclave was changed 10 to 168
hours to obtain rectangular parallelepiped particles Y-A-31. Comparative
Exaiapiese Comparative Example Y-I-1 15 Manufacture of particles Y-V-1
[A o.lNao.9J&1A13 804% ZiggéaOH 5.28 381 ml of aluminum sulfate
g%\ﬁ&gac% ERitr8lioR8f 11625 fhol/12int48.5 g (0.34 mol) of sodium

sulfate weie Jissale; irsdeionizedmwater,to prepare 1, 900 ml of a
solution, g 3§:7 @Igﬂgé%% N sodi @y_drgxide was added t(ﬁjthe 20 N
solution undergiation over about % minties at 16T’ IRpafature GaR g that

edlnealenbratio: 07 7Bhémelancatic affSultatehavifgaimoenavalalfate was

catjon)/(aluminym ate) .= 0.28). After 20 minutes of agitation, the .
re%%ﬁl%%ecgo L?[i%ﬁ %Sveglg I%}%nls err%z% ?otgﬁ AUtOCTAVE {%3%‘8 %%Sje&ngg 6253 iver
hyddtrarmiiredctiog at Q00CHel 2 horrs. fkhessbtdingdl Bydrothermal
reaction product was cooled to 25C, filtered, rinsed with 500 ml of water

and dried at 105C for 22 hours to obtain aluminum sulfate hydroxide

afégflemelgted parides. The subsequent steps were carried out in

ageardance AW Example Yals1 {o @btain particles Y-V-1. The
properties of the particles Y-V-1 are shown in Table-23. The particles

wérg inferfdtinpalrticle’dizéformity 8nd . mgglomerated as shown in Fig.
21 which shaws-a SEM hglomigiagrapk thereaf166.The reasan thal: that

the particles obtained by this experiment were agglomerated and inferior

inpartiGE Sive fitiforiiny iSEaRsIaedd e ik the ali@liedifvhién? ml of

ratiDland-the {stifetethavingyaamanovalent gation sEkiminurnmssulfalgy usea
mpolar ratio which are ver in%p rtant factors to be controlled for the_ ,
meRUtAS RS 5P sﬁ#e %ﬂyp% FEha® brSSeHt fvEKon Wteriium lons

cantralleditdrrapges spacked by-the present invention. 10 Comparative
Example Y-1-2 Manufacture of particles Y-V-2 [Ago.1Na0.9711.07A13
(SO4) 2.42 (OH) 5.23

Example ¥Y-I~15

Manufacture of particles Y-A-15
[Ago. co001Nas 959991 0.96A13 {S04) 1.92 (OH) ¢ 12

The procedure of Example ¥Y-T-1 was repeated except that
silver sulfate was changed to sgilver nitrate and 300 ml of
silver nitrate having a concentration of 0.00001 mol/l was
used in the step of ion exchange between silver and sodium

ions to obtain particliles Y-A-15.

Example Y-A-16
Manufacture of particles Y-A-16
[Ago.1Nag.esl 0.96A13(804) 1,02 (OH) 512

The particles Y-A-1 were baked at 400°C for 1 hour in
a nitrogen atmosphere to obtain particles Y-A-16. According
to the powder X-ray diffraction method, no peak of
[Age.1Nag. 5] 0.96B13(S04) 1 52 (Wwater-soluble compound) was

observed and all the peaks were derived from
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The procedure of Comparative Example Y-I-1 was repeated except that
the alkali equivalent ratio was raised 15 to 0.8 to obtain particles Y-V-2. In
this experiment, although the alkali equivalent ratio was raised to the
range of the present invention unlike C%m arative Example Y-I-1, the
(sulfate having a monovalent cation) / ( Riminum sulfate) molar ratio was

0.284vhistals fhe, 20sameas) that ehgomparativeExample Xrkd apd.o

outside the range of the present invention. Therefore, the particle size

uritfonffty O the obididd bPodlivaE ShGRtPREBrESeE Bs! chmbardas added
withothabohthe hadiclescehengwatative Examples YA Dot stildevws @ad nutes

the particles were agglomerated.. 25 Comparative Example Y-I-3
VR PR A 601 paHILIEEY 073 PRAEENEL QGPT CoRS (SORFRHL. (ShpY had
5.86 TheigrbteduresofGoinparhte Exampe Yel:1 was 30 repeated

except that the alkali equivalent ratio was raised to 1. 0 which is higher

than that of Comparative Example Y-I-2 to obtain particles Y-V-3. The
p&telep ¥eV¥3 Wekd inferior in particle size uniformity and agglomerated.

This expeti I rigalaluminum 1G7_sulfate
hydroxideEprgﬁ?égsﬁﬁg/lﬁé%(tggﬁeér%hga%cllevglaz% ll?rﬁ%%cnﬁy ot the Srggélrﬁ(jhel
inVéaesn- caffotasaigistaimeslal whid (sulfalte Aaviagd abviodovalenteation) § of
(alumin I i s naot fall.within the range, specified b
e e e R aforrat B it g v
raPge BpelftigPi tHelsre st At FVEABGRT ike c@émphtatvartiample ¥-2.20°C

Thatds dhcanrybe ndsrstead flam ComparativeExample ¥olo2 apd for 30

Comparative Example Y-I-3 that even when the alkali 10 equivalent ratio

whith'Ehotid beRritiNEa By theSREefoRBF tHeprRs et ivedibdsai 200°C

theqareferestiange b9 1051:0s Hithe (afate Raving a monovalent
cation) / (aluminum sulfate) molar ratio is not controlled to the range
specified by the present invention, the antibacterial agent particles 15
hasagexeeltent padicle uniformity of the present invention cannot be

0 aineg. %om%araﬂve E?m le E\’(-b{fi\/_lzréufacture of particles Y-V-4 NaO
9 Rﬂu( 04y 9 (6 )%a.‘f 2 e procedure of Example Y-I-1 was
replated (@ktept thht o6A1s (SO4) 1. 52 (OH) 6 12
508 ml of aluminum sulfate having a concentration of
1.025 mol/l and 68.72 g (0.52 mol) of ammonium sulfate were
dissclved in deionized water to prepare 2,000 ml of a solution,
and 616 ml of 3.382 N ammonia water was added to the solution
under agitation over about 4 minutes at room temperature
(alkali equivalent ratio: 0.999). After 20 minutes of
agitation, the resulting solution was transferred to an
autoclave to be subjected to a hydrothermal reaction at 100°C
for 1 hour, coocled to 25°C, filtered, rinsed with 500 ml of
water and dried at 105°C for 22 hours to obtain spherical
ammonium type aluminum sulfate hydroxide particles. The
subseqguent steps were carried out in accordance with Example
Y-I-1 to cbtain particles Y-A-18. A SEM photomicrograph of

the particles is shown in Fig. 19.

Manufacture of disk-like parxrticle antibacterial agent
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ion exchange with silver was not carried out to obtain particles Y-V-4.
Comparative Example Y-1-5 25 Manufacture of a mixture showing an XRD
pattern of particles Y-V-5[Ag0.1Nao.9]1AI3(S04)2(0H)6 and boehmite gel
The procedure of Example Y-I-3 was repeated except that the alkali
equivalent ratio in the manufacture of s&@é?ical particles was changed to
1.2 uhigh is eutsidedhe range 30 specified by the present invention to
obtain particles Y-V-5. The particles were agglomerated and had a low
paffele L Sigs whFfoRfity BYSASAS6f §.52- IFothe X-ray diffraction pattern of

thegytioles, a peak derivedsiiom, the Beehmite ggl which is a type of

aluminum hydroxide crystal as a compound 168 other than the compound

of the formidid (@} ws GoEN SR OV S EXdMBIe Yeppcentration of

Manufastuie1of particles X /65 FAB0INaE07h D IfALS, 62042 2334 €0ED a1 um
5.49.0, 5|H20 The gr,ocedure of Example Y-I-3 was repeated except that

thEYSdfE HERTy & IRESovATEhe Cifn} ARk AR AUNFSARatE MERP 3Ty 2/ 000
wad changesttoud Davhichrisiopitside the fapge sspecified bydheypiessitie was
invention to obtain particles Y-V-6. 10 The, particles were agglomerated
ar?t%ﬁae§ aﬁzlgrg}l%(t]e'l gve%a%%%@?oﬁd?ﬁ batficté %Fajrﬁ)&e?g?f&a%jl’ﬁ? 4 minutes
Ceamparative ttexgraple & .The precedrice of bxamaplec¥-lsgwastion, the

rep ;fgt cept that, 15 the hydrothermal treatment temperature, was
cha%%e %%C‘Lj gv}hqgé%ﬁo&g%e%ﬁg?asr%er g&é%]i?lce% By thaeu%r%%%ﬁ?fe to be
ingEAticrT t¢dbtainpdrtides Yaysmd herparticleswere dgifidmefatedzanturs .

h n . ' i of 25. nd.a particle size
e Rl o LR P ARt
arfiofptRtisv The Sdtficles vaMaber/Aa8d oltHedbave B3@NpIEerYA2 hours

weee swihesized fem high-purify fawmalgnials. (purifigd 1o sych.an. . 5 1 eq |

extent that the contents of Pb, Cd, As 25 and Ba were all 0.1 ppmor less,
theRo Nttt BesRas T0ePSMEHIesS 2RBitRE corfenislopRFO TR Crandi th

Niewefgol epprrof leseddyusing anappaaliismadaelthe @Pave i th silver
corrosion resistant mategjal. Therefore, the contents of impurities were

diffaferit 46 5 tHost b hafiitdl &, HESAEMRB tohidits BrppcRnged to

30 hours to obtain particles Y-A-19. A SEM photomicrograph
of the particles ¥Y-~A-19 is shown in Fig. 18.

Example ¥Y-I-20
Manufacture of particles Y-A-20
[Agy 1Ko 911 [ALl; 7215 315 (S04) 2 (OH) 5 ¢

352 ml of aluminum sulfate having a concentration of
1.025m0l/1, 22.12gof Zn0and 62.72 g (0.36 mol) of potassium
sulfate were dissolved in deionized water to prepare 2,000
ml of a sclution, and 268 ml of 3.4 N potassium hydroxide
was added to the solution under agitation over about 4 minutes
at room temperature (alkali eguivalent ratio: 0.758,
(sulfate having a monovalent cation)/(aluminum sulfate} =
1.0). After 20 minutes of agitation, the resulting solution
was transferred to an autoclave to be subjected to a
hydrothermal reaction at 170°C for 2 hours. The obtained

hydrothermal reaction product was cooled to room temperature,
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As and Ba were all 0.1 ppm or less, the content of Fe was 10 ppm or

less, the contents of Mn, Cu, Cr and Ni were 1 ppm or less and the

content of C1 was 100 ppm or less. The contents of impurities were

measured by atomic absorption 169 Spge Hrophotometry, ICP-AES

(Inductively Coupled Plasma-Atomic Emission Spectroscopy) or

flubre seans X-rayi ispedtrescppir 140 A:-C) ols td B’ U X BQEE totdBrain

P, " Cmy U= U 000000000000
S5 0 O3 NP NETH AU 4Ry 000 3995 53ta s

227220
u wele HarZimdibuld WiiNeRjgdmiark b MiteH Hida0d DOYN B} 1 §ido bbtain

AP HH A M > mumb N 10U UNGEE O1dN
NMtoOHGIVtWOIifi NW'CLrIHNrorolIDinmOH NHOOOO
CERQPR-1-21
Manufacture of particlesg Y-A-21
[Ago.1Nac sl 0.5 [Al2 612N0.391 2 (S04) 1 60 (OH) 5,34
352 ml of aluminum sulfate having a concentration of
1.025 mol/1, 22.12 g of ZnO and 51.12 g (0.36 mol) of sodium
sulfate were dissolved in deionized water to prepare 2,000
ml of a solution, and 332 ml of 3.382 N sodium hydroxide was
added to the solution under agitation over about 4 minutes
at room temperature (alkali equivalent ratio: 0.868,
(sulfate having a monovalent cation)/{aluminum sulfate) =
1.0). After 20 minutes of agitation, the resulting solution
was transferred to an autoclave to be subjected to a
hydrothermal reaction at 170°C for 2 hours. The obtained
hydrothermal reaction product was cooled to room temperature,
filtered, rinsed and dried at 105°C for 24 hours to obtain
disk-1like aluminum sulfate hydroxide. The subsequent steps
were carried out in accordance with Example Y-I-19 to cbtain

particles Y-A-21.

Example Y-1-22
Manufacture of particles Y-A-22
[Agy 3Nag 72] 1,02 [Alz 662N0.34] 3 (S04) 1 95 (OE) 5 77

The procedure of Example Y-I-21 was repeated except
that silver nitrate was used in place of silver sulfate, the
concentration of silver nitrate was changed to 0.3 mol/1,
and the amount of silver nitrate was changed to 300 ml in
the step of ion exchange between gilver and sodium ions to

obtain particles Y-A-22.



HHUNIO MLIOoHNMWIttOIONWG61HNNCA4N P+ ~+r1>+>+>+
>+">> HNHHHHHHHHHH Hal0ldrouuuuurouuFUU
UUUUUUUUU UF;7aNN}aNNIlaN} SSINNWNNNNC!NN
N .OP,aa0o,aaaaaa,ammmwCOmmmmm rtx HoO 000’
0000ComMmMwCOmMO)mOOOti w¥WOtiHa EooxC)UfOrvitmId
CHkMHPIN (RG0S HZHZNZzO01z0a”z"z=.zaxx mxbitt MX
bil'C MX bi,x rnx MXtoo,x <0rc0,40401c0<01,t0<0000 HN
PPV RGTRLE 1P -PRIGIIECECH4 VIO AN HNriaInLoONWOfHE i |

rofAdsH i, Wt Bl HHIHDE X %08 XX X96 X X Yoy U W WW W W W
WWW The procedure of Example Y-I-21 was repeated except
5 that the concentration of silver nitrate was changed to 0.001
mol/l in the step of ion exchange between silver and sodium

ions to obtain particles Y-A-23.

Example Y-I-24
10 Manufacture of particles Y-A-24
{Ags. go00iNay posesl 101 [ALy 56275 34] 3 (SCy) 1,95 (OH) 5. 47
The procedure of Example Y-I-21 was repeated except
that the concentration of silver nitrate was changed to
0.00001 mol/1 in the step of ion exchange between silver and

15 sodium ions to obtain particles Y-A-24.

Example Y-I-25
Manufacture of particles Y-A-25
[Ago.:1Nag . s1]1.01 IALs 682105 3213 (804) 2 06 (OH) 5 57
20 350 ml of aluminum sulfate having a concentration of
1.03 mol/1 was dissolved in deionized water to prepare 2,000
ml of a solution. 22.12 g of ZnO powders (first-grade
reagent) was added to the solution under agitation at room
temperature and stirred for 10 minutes. 284 ml of 3.385 N
25 sodium hydroxide was then added to the solution over about
2 minutes. After 30 minutes of agitation, the resulting
scluticn was transferred to an autoclave to be subjected to
a hydrothermal reaction at 170°C for 2 hours. The obtained
hydrothermal reaction product was cooled to room temperature,
30 filtered, rinsed and dried at 105°C for 22 hours to obtain
disk-like aluminum sulfate hydroxide. The subsequent steps
were carried out in accordance with Example Y-I-19 to cbtain

particies Y-A-25.
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171 Uvwtt 9'OHwwCdRa0O04wQINONOONW 3stwvERE

~-HUWHOO00000000000OW000q 00 0akro0-0000

~-22222zzzONNWNNNNN OUVUUUUUuU U3883333
SUNHw~DbIT wwN alm"Elommmin~n NNp HCoOomom
MN'~NA aNH400tHHHH,~H®H NSKiN4IdrtHN U!) Id
2% HMINO ¢4NFEH C .h-1COCO0CO (0 PlaOHHHHNHO HU
EHNMHHHhHHEHHH,~HHHH -JHFG' FCa'. FC FC FC F(
FMgBEachPND AHRPHHEAH AU UV U U U U

[Ago.1Nas 2] 1.02 [AL2 50Z1%0.20] 5 (SO4) 2.27 (OH) 5 28

350 ml of aluminum sulfate having a concentration of
1.03 moi/l and 51.12 g (0.36 mol) of sodium sulfate were
dissolved in deionized water to prepare 2,000 ml of a solution,
and 22.12 g of Zn0C powders (first-grade reagent) was added
under agitation at room temperature and stirred for 10
minutes. 188 mi of 3.385 N sodium hydroxide was added to
the solution over about 1 minute. After 30 minutes of
agitation, the resulting solution was transferred to an
autoclave to be subjected to a hydrothermal reaction at 170°C
for 2 hours. The obtained hydrothermal reaction product was
cooled to room temperature, filtered, rinsed and dried at
105°C for 20 hours to obtain disk-like aluminum sulfate
hydroxide. The subsequent steps were carried out in

accordance with Example Y-I-19 to cbtain particles Y-A-26.

Example Y-TI-2%
Manufacture of particles Y-A-27
[Agg 3Nao. es] 1,05 [Alz 81200.251 3 (804) 2.3 (OH) 5 26
The procedure of Example Y-I-19 was repeated to obtain
particles Y-A-27 except that the alkali equivalent ratio was

changed to 0.90 in the manufacture of disk-like particles.

Example Y-T-28
Manufacture of particles Y-A-28
[Age.1Nag s8] 1. 08 [Alz 65215.31] 3 {804) 2 4o {OH) 5 ss

The procedure of Example Y-I-19 was repeated to obtain
particles Y-A-28 except that the (sulfate having a monovalent
cation) / (aluminum sulfate) molar ratio was changed to 3.0

in the manufacture of disk-like particles.

Example Y-TI-29
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S4>44Sr114>ANH~tA.CO-RRR.C P,P,UwowUroHRroE
O"EH"“'ribHwoOH"mMRS . HtiTHRNom~,x0uvox mmozo
H~uHo mx omms"zzHU mxmu;zxxrntEC' oWWEO trp
oornxmomo4ldnOco ~-CFCCFCOFCmFCmow7x-In0mw
fHNmMH u-H. HvUCD UHOHN ) RFt)t0hmE R3; HHHHHH

HR G6E% e £etidy Ndd e Yew Y WW W W W W W W 172 mU C
O0gEa)>NW-"4034000rbWOMRrNR~WAvva)vvvvvVvyVva)

al ool aaylo (ALE seZBes0lo 60 0. 690900 0.HO0a0OWH 0 0
0000 0 @RDKRBeatrd 81 BAkEPe 17 2 212242 22 Bt adVobVdtain

vva)vvvvv 0 .
particles Y-A-29 except that the (sulfate having a monovalent
cation) / (aluminum sulfate) molar ratio was changed to 0.20

in the manufacture of disk-like particles.

Manufacture of rectangular parallelepiped particle

antibacterial agents

Example ¥Y-I-30
Manufacture of particles ¥Y-A-30
[Agy. 1 (H30) ¢ 86l 0.96213 (804} 1 02 (OH) .12
Particles Y-A-30 were obtained from the following raw
materials by the following synthesizing method.

~ Raw materials used

Aluminum sulfate having a 5.0 mol 1,923 ml
concentration of 1.04 mol/1
Aluminum hydroxide Al (OH): 2.0 mol 156.02 g

{aluminum hydroxide; dried aluminum hydroxide gel S$-100 of
Kyowa Chemical Co., Ltd.; amorphous)

Synthesizing method

The above aluminum hydroxide Al (OH), was added to the
above agueous solution of aluminum sulfate under agitation
to prepare a slurry of a hydrogen type aluminum sulfate
hydroxide particle precipitate (reacticn product). Ion
exchange water was added to the slurry to dilute it so as
to prepare 7.0 liters of a solution which was then stirred
at room temperature for 5 hours and subjected to a
hydrothermal treatment in an autoclave at 170°C for 5 hours.
The solution after the treatment was filtered, rinsed, dried
and ground to obtain rectangular parallelepiped hydrogen
type (hydronium type) aluminum sulfate hydroxide particles.
The subsequent steps were carried out in accordance with

Example X-I-1 toobtain rectangular parallelepiped particles
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OMpggfacture of particlegs Y-A-31

[Agp.1 (H30)o.86) 0.96A13 (S04} 1.92 (OH) ¢ 12

The procedure of Example Y-I-30 was repeated except
that the agitation time at room temperature before the
reaction product was transferred to the autoclave was changed
to 168 hours to obtain rectangular parallelepiped particles

Y-A-31.

Comparative Examples

Comparative Example Y-I-1
Manufacture of particles Y-V-1 [Ags 1Nag ] 1A15(S04) 2 36 (OH) 5 58
381 ml of aluminum sulfate having a concentration of
1.025 mol/1 and 48.5 g (0.34 mol) of sodium sulfate were
dissolved in deionized water to prepare 1,900 ml of a solution,
and 357 ml of 3.382 N sodium hydroxide was added to the
solution under agitation over about 3 minutes at room
temperature (alkali equivalent ratio: 0.775, (molar ratio
of (sulfate having a monovalent cation)/{aluminum sulfate)
= 0.28). After 20 minutes of agitation, the resulting
solution was transferred to an autoclave to be subjected to
a hydrothermal reaction at 100°C for 2 hours. The obtained
hydrothermal reaction product was cooled to 25°C, filtered,
rinsed with 500 ml of water and dried at 105°C for 22 hours
to obtain aluminum sulfate hydroxide agglomerated particles.
The subsequent steps were carried out in accordance
with Example Y-I-1 to obtain particles Y-V-1. The
properties of the particles Y-V~-1 are shown in Table~23. The
particles were inferior in particle size uniformity and
agglomerated as shown in Fig. 21 which shows a SEM

photomicrograph thereof.
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PO a0 n SR R I R AR E AR G b S
wWeM1 faireh (modpe Glag e which are very important factors to be

controlled for the manufacture of spherical particles in the
present invention were not controlled to ranges specified

by the present invention.

Comparative Example Y-I-2
Manufacture of particles ¥Y-V-2
[Ago.iNag. 971 1. 09ALs (S04) 2 42 (OH) 5 23

The procedure of Comparative Example Y-I-1 was
repeated except that the alkali egquivalent ratio was raised
to 0.8 to obtain particles Y-V-2.

In this experiment, although the alkali equivalent
ratio was raised to the range of the present invention unlike
Comparative Example Y-I-1, the (sulfate having a monovalent
cation)/ {(aluminum sulfate) molar ratio was 0.28 which is the
same as that of Comparative Example Y-I-1 and outside the
range of the present invention. Therefore, the particle size
uniformity of the obtained product was slightly improved as
compared with that of the particles of Comparative Example

Y-I-1 but still low, and the particles were agglomerated.

Comparative Example Y-I-3
Manufacture of particles Y-V-3
[Age.aNay o8] 1.18A15 (S045) 2.11 (OH) 5. 56

The procedure of Comparative Example Y-I-1 was
repeated except that the alkali equivalent ratio was raisged
to 1.0 which is higher than that of Comparative Example Y-I-2
toobtainparticles Y-V-3. Theparticles Y-V-3 were inferior
in particle size uniformity and agglomerated.

This experiment also shows that spherical aluminum
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uniformity of the present invention cannot be obtained if
the {sulfate having a monovalent cation)/(aluminum sulfate)
molar ratio does not fall within the range specified by the
present invention even when the alkali equivalent ratio is
within the range specified by the present invention like
Comparative Example Y-I-2.
That is, it can be understood from Comparative Example
Y-I-2 and Comparative Example Y-I-3 that even when the alkali
equivalent ratio which should be controlled by the reaction
of the present invention is in the preferred range of 0.8
or 1.0, if the (sulfate having a monovalent cation)/ (aluminum
sulfate) molar ratio is not controlled to the range specified
by the present invention, the antibacterial agent particles
having excellent particle uniformity of the present

invention cannot be obtained.

Comparative Example Y-I-4
Manufacture of particles Y-V-4 Nag, esAl; (S04) 1 92 (OH) g 10

The procedure of Example Y-I~1 was repeated except that
ion exchange with silver was not carried out to obtain

particles ¥-V-4.

Comparative Example Y-I-5
Manufacture of a mixture showing an XRD pattern of particles
Y-V-5 [Agg.1Nag.o]1Al;(804):(0H); and boehmite gel
The procedure of Example Y-I-3 was repeated except that
the alkali equivalent ratio in the manufacture of spherical
particles was changed to 1.3 which is outside the range
specified by the present invention to obtainparticles vY-V-5.
The particles were agglomerated and had a low particle
size uniformity Dss/D;s of 8.52. In the X-ray diffraction
pattern of the particles, a peak derived from the boehmite

gelwhichis a type of aluminum hydroxide crystal as a compound
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The procedure of Example Y-I-3 was repeated except that
the (sulfate having a monovalent cation)/ (aluminum sulfate)
molar ratio was changed to 3.0 which is outside the range
specified by the present invention to obtainparticles Y-V-5.
The particles were agglomerated and had a large average

secondary particle diameter of 16.72 um.

Comparative Example Y-I-7

The procedure of Example Y-I-3 was repeated except that
the hydrothermal treatment temperature was changed to 80°C
which is outside the range specified by the present invention
te obtain particles Y~-V-7.

The particles were agglomerated and had an average
secondary particle diameter of 25.8 um and a particle size
uniformity Dis/D2s of 4.02. It was found by XRD that they were
amorphous .

The particies Y-A-1 to Y-A-31 of the above Examples
Y-I were synthesized from high-purity raw materials
(purified to such an extent that the contents of Pb, Cd, As
and Ba were all 0.1 ppm or less, the content of Fe was 10
ppm or less, and the contents of Mn, Cu, Cr and Ni were 1
ppm or lessg) by using an apparatus made of the above corrosion
resistant material.

Therefore, the contents of impurities were different
from those of natural alum, that isg, the contents of Pb, ¢d,
As and Ba were all 0.1 ppm or less, the content of Fe was
10 ppm or less, the contents of Mn, Cu, Cr and Ni were 1 ppm
or less and the content of Cl was 100 ppm or less. The

contents of impurities were measured by atomic absorption
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descrjptign is subseguently given of the manufactuye of antibacterial resin
products cemprising ar a tigactgrahagen.r{gz r%semed by the formula
(Y-1). | 2,5rthiophenediyl(5-tert-butyl-l,3-benzghexaz oIe 5 was added in an
amount spown i tabtes asia fiuorescent brightener(there is a case
. ! T o3 .
where it was not added).s Manufacture |of p@ypr@p_/@ne molded articles
Examples Y-1I-1 to Y-II 3% arfd ICHhmparativefExafmplés!Y-11-1 10 to Y-11-81
a4 O . ]
In Example, Y-1I-1, 100 pagts &y weight of pc Igpro@y epe for transparent
injection m®lding and 0.06 part b§§ veight oftheparticles Y-A-1 shown in
o . (ﬁ‘v m 24 o Uﬁ .
Table-23 were pre-mixeck together| and thesesuitingemixture was
kneadeg by a 15 double-sgrew; kngading extruder at 230C to obtain a
mixtureb péllet which was then jnjectiorl malded at 30C to prepare a 2
mm-twigk test piece and measure its.ar tibacg;eriai properties,
M @ - [ 1 [
transpatgnsytand whiténess:by the abgve metheds (6) to (8) for
measuring resiy products. Thejresults are 20 shown on the left side of the
vertical dpogble fines in (Table-24. A test of filte passabhility at the time of
kneading| nglextrusion {pressure of extrutlél) wias Cafried out by the
)] . . .
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double lines in Table-24. In the tests of Examples Y-II-2 to Y-II-31 and
Comparative Examples Y-II-1 to Y-II-9, a test piece was prepared in the
same manner as in Example Y-lI-1 except that 30 the type and amount of
the antibacterial agent particles were changed as shown in Table-24 in
some of them to carry out the test. Theresults are shown in Table-24.

Comparativedexamples Yrdistio ¥dkdandLLampaaiivenExgmglesetrlle the
differ from Example Y-II-1 in that the 179 partjcles Y-V-1 to Y-V-3 and

YRAB WS E albfornérattd B et a3drge IS Wide Tt AsiticE Faprising an
distnibitierr ndth}, 1 CogwpatratieeExamples¥t | 6 diffess ropmExample-1) .
Y-1I-1in that.the particles Y-V- d a small Dr width (particle size 5
distributio% Védt%%%]a q a?&é %Q%gg%re%o &lécrxﬁipé]rtic%ébﬁ%‘n%ﬁgﬁﬁzoz“e)
16172 madddvere agylemerated sCaomparative abXamplesy 4l-4 tiffere scent
fram. -I1:1.in that the, particles Y-V-4 were aluminum sulfat

h;}?))dr% ide pa%t]l'{le(lst]hc%%ai%%ganogglﬁc/%r,wan%r(?or%]ef)a‘r”aatﬁ/ené)farﬁéléaeﬁ}I-'8
differs 10 from Example Y-II-1 in that no antibacterial agent was added in

Madenle Jestpiecss et prapgied (3 DeRari flael Al Example
YR éXce , asurements
WErEHRdE DY theltest prrcésIThe rednfls GraBRewh IV T dBtenn 185 |ff -T1-1

was, confirme that Examples were excellent in filter passability at the

time of kneading and extrusion, antibacterial properties, transparency and
color wherdh§*CBRMparativé ExamplePR&T & %ﬂbb’l@ AEWRIPAt ReakyloheRif 1 ene
these propgBiasy 24N Goyaparadve kxamies ¥rlk1d0 061320 py weight
Comparative Example Y-II-5, since the particles Y-V-1to Y-V-3and
Y55 R Were aggnicratdd SR KR HalfBR vidtH paridE Sizeixed
distsibetine widtimaerd eised sther obtainetkinalee darticles svrigdnfgiosin
ar&tibe}g erial 25épro ertieci.and tragsglgenc% and had a problem with filter
paseanity 8 e tife ot kneadiyand 8xurdioh® th EdmparitReTERamp 1re
YHEB leihcertiebanticte s NeV-6 nfach: had asmalk Bravdts (pacticle siaepare
digtributjon . wid t a large average secondary particle diameter of 30
T o B O g Y e et
wasaafersrinsanticzotena progortiescnd tremsparehoy ghd kdgbae methods

prpg)jeregvithgfjltefcpgsaggig{ylaltng resin products. The results are

shown on the Jleft side of the vertical double lines in

Table~24 .

A test of filter passability at the time of kneading
and extrusion (pressure of extruder) was carried out by the
method (9).

The results are shown on the right side of the vertical
double lines in Table-24.

In the tests of Exampleg Y-II-2 to ¥-II-31 and
Comparative Examples Y-II-1 to ¥Y-II-9, a test piece was
prepared in the same manner as in Example Y-II-1 except that
the type and amount of the antibacterial agent particles were
changed as shown in Table-24 in some of them to carry out
the test. The results are shown in Table-24.

Comparative Examples Y-II-1 to Y-II-3 and Comparative

Examples Y-IT-5 differ from Example Y-II-1 in that the
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the time of kneading and extrusion. In Comparative Example Y-11-4,
although aluminum 180 sulfate hydroxide particles were used, as they
were not aluminum sulfate hydroxide particles containing silver, no
antibacterial effect was observed at all. In Comparative Example Y-II-8,
since an antibacterial 5 agent was not &gegd, no antibacterial effect was

ohservad-ak glhthoughdheyakianed malded artige & E@&Mg%witgnd had
transparency and color. 181 Ov ro o O0OONNAA-HAA -aAAAA
AT HEECATR Uk 96 x B5X 0" 60 6X3ex B P6 NI FLen: iR U

N Conepll s tld vid Ui HeO0- 8 D-6 QA BEA A ath AA B Amp T @A AtA1 i
OOUx(%OxOox,O 000xxx000 U-l-lri'-1-1i-V-l'i-IHrir-V.U

H TR MO R WOCTEH 1T BRAAPROHY BH'H R WReotsieleesize
0 @10:0 +1 B 01610 & DB N)0 hhd A0 X5E §ed S0 A2 00 HAQ:E, A2 cle

0Q0000000000Q00000 CF-40000000 00000000 70 bo
O#%ﬁwetex of 16.72 pm and were agglomerated, Comparative

Example Y-II-4 differs from Example Y-II-1 in that the
particles Y-V-4 were aluminum sulfate hydroxide particles
containing no silver, and Comparative Example Y-II-8 differs
from Example Y-IT-1 in that no antibacterial agent was added
in the test. Test pieces were prepared in the same manner
as in Example ¥Y-II-1 except for what are described above,
and the same measurements were made on the test pieces. The
results are shown in Table-24.

It was confirmed that Examples were excellent in filter
passability at the time of kneading and extrusion,
antibacterial properties, transparency and color whereas
Comparative Examples had a problem with at least one of these
properties.

In Comparative Examples Y-II-1 to Y-II-3 and
Comparative Example Y-II-5, since the particles Y-V-1 to
Y-V-3 and Y-V-5 which were agglomerated and had a large Dr
width (particle size distribution width) were used, the
obtained molded articles were inferior in antibacterial
properties and transparency and had a problem with filter
passability at the time of kneading and extrusion.

In Comparative Example Y-II-6, since the particles
Y-V-6 which had a small Dx width (particle size distribution
width) but a large average secondary particle diameter of
16.72 pm and were agglomerated were used, the obtained molded
article was inferior in antibacterial properties and
transparency and had a problem with filter passability at
the time of kneading and extrusion.

In Comparative Example Y-II-4, although aluminum
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Comparative Example Y-II-8, since an antibacterial

agent was not used, nc antibacterial effect was observed at
all though the obtained molded article had no problem with

transparency and color.
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Xﬁ%%g%%&@?@@%%y%¥ygg¥¥¥¥¥¥§%é¥ EVA resin and acrylic resin,

the antibacterial agent was changed to the particles Y-A-3,

Y-A-19 and Y-A-31, the amount of the antibacterial agent was
changed as shown in Table-25, and the kneading and molding
temperatures were changed to 210°C in Examples Y-II-32 to
Y~-IT-34. The results are shown in Table-25.

The molded articles of Examples were achromatic
(white) and had excellent antibacterial properties with

unimpaired transparency.
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manufacture of polystyrene, EVA and acryl transparent resin molded
articles Examples Y-II-32 to Y-1I-34 The procedure of Example Y-II-l was
repeated except 5 that the resin to be made antibacterial was changed

fror_n- -polypropyene-to-polystyrene, Eval ‘_in and acrylic resin, the
anti actergal agent was changed to the particles Y-A-3, Y-A-19 and
Y-A- he g the antipactefial agent was changed as shown in
Table-25, angl the kneading and'mo|ding' 10 temperatures were changed
.~ .
to 21GC IrpExXa Y-A|-32 %o A-A134. Tihe results are shown in
Tabl @25. articles|of Examples were achromatic (white) and
had egtelfé erial properties with unimpaired transparency. 186
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terephthalate and polyurethane molded articles

Examples Y-IT-25 to Y-II-38

The test wasg conducted in accordance with Example
Y-IT-1 except that the resin to be made antibacterial was
changed from polypropylene to resins which have transparency
and need to have a low water content at the time of processing,
such as polycarbonate, polyethylene terephthalate, nylon6-6
and polyacetal resing, the particles Y-A-3, Y~A-19 and Y-A-31
were used as an antibacterial agent in amounts shown in
Table-26, and the kneading and molding temperatures were
changed to normal resin processing temperatures (290°C for
PC, PET and nylon 6-6 and 190°C for polyacetal). The results
are shown in Table-26.

Although the particles Y-A-3, ¥Y-A-19 and Y-A-31 were
used in Examples Y-II-35 to Y-II-38, no silver streak was
prcduced on the obtained molded articles. It was confirmed
that the molded articles of Examples were achromatic (white)
and had excellent antibacterial properties with almost

unimpaired transgparency.
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polycarbgnate, nylon; polyethylgne terephthalate and polyurethane
molded &iticles| Examples; Y-II-25 to Y-1|-38 Thetest was conducted in
o] .
acdbrdargce with BExampgle ' S Y-ll-1| exceptth e resin to be made
antﬂ)acté’(ial \Ai[?sf cRarrged fiom| shlyprop§led resins which have
tra@Spa r%h(%/ andineeditohave|a low water content at the time of
proeessifig,: such as [polycarbonate, polyethylene terephthalate, nylon 6.6
W ® - +l " NAA ya
an@po yacetatresins;thepattictes; Y=A=8;Y=-A=19 and Y-A-31 10 were
used as an antipacterial agent in amounts shawn in Table-26, and the
knezadingnand molding temperatures were changed to normal resin
progessidg tefpératures 1p90C|for BC, PET add nylon 6-6 and 190 C for
D O ~PSler o SIS 6 o doTo ©
polyacetal) The resdlts’ jare Shown,int Tabte-26.
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15 Although the particles Y-A-3, Y-A-19 and Y-A-31 were used in

Examples Y-II-35 to Y-1I-38, no silver streak was produced on the
obtained molded articles. It was confirmed that the molded articles of

Examples were achromatic (white) and higlExcellent antibacterial
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Example Y-TT-39

80 wt% of LDPE resin and 20 wt% of the antibacterial
agent particles Y-A-3 were kneaded together by a pressure
kneader at 120°C for 15 minutes, and the kneaded product was
granulated at 120°C by an extrusion granulator in accordance
with a hot cut method to obtain a master batch pellet having
a diameter of about 3 mm.

The master batch peilet and a blend of 100 parts by
weight of LDPE resin and 0.1 part by weight of the
antibacterial agent particles Y-A-3 were formed into films
having a thickness of 50 umby a T die method and an inflation
method.

The films were measured for antibacterial properties,
transparency and whiteness by the above methods. The results
are shown in Table-27.

It was confirmed that the films of Examples were
achromatic (white) and had excellent antibacterial
properties with unimpaired transparency. 50 um-thick films

were obtained from the particles Y-A-19 and Y-A-31 likewige.

Examplie Y-IT-40

Ag to each of polypropylene, LDPE, HDPE, ionomer resin,
Nylon 6/66 copolymer resin, PET resin and AS resin, a mixture
pellet comprising 100 parts by weight of the resin and 0.1
part by weight of Y-A-3 particles was obtained by a
double-gscrew kneading extruder. Mixture pellets were
obtained from the particles Y-A-19 and Y-A-31 likewise.

These pellets were formed into 50 pm-thick films by
the T die method.

The antibacterial properties, transparency and
whiteness of each of the films were measured by the above
methods. The results are shown in Table-27.

Tt was confirmed that the obtained films were
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Manufacture of films Example Y-11-39 80 wt% of LDPE resin and 20 wt%

pressure
was
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granulated at 120C by an extrusion granulator in accordance with a hot
cut method to obtain a master batch pellet having a diameter of about 3
mm. The master batch pellet and a blend of 100 parts by 10 weight of
LDPE resin and 0.1 part by weight of the1 @Etibacterial agent particles
Y-A-3 were formed into films having a thickness of 50 m by a T die
method and an inflation method. The films were measured for
antibacterial properties, 15 transparency and whiteness by the above
methods. The results are shown in Table-27. It was confirmed that the
films of Examples were achromatic (white) and had excellent antibacterial
properties with unimpaired transparency. 50 m-thick films 20 were

obtained from the particles Y-A-19 and Y-A-31 likewise. Example Y-11-40
As to each of polypropylene, LDPE, HDPE, ionomer resin, Nylon 6/66
copolymer resin, PET&Ye_g n_;&md_gxs resih, a mikture 25 pellet comprising
100 parts by weight ofithg resinand 0.E part By weight of Y-A-3 particles
was obtaingd by a dogl)rg-s?trew"kn pading extrgjd r. Mixture pellets were
obtained {rom the part :I§5'§(-A-§9 andﬁ(-ﬁ -31dikewise. These pellets
were formed into 50 nittEck filmg by 3@ the T glie method. The
antibacterial properties; tragspatency apd Whifen ss of each of the films
were measured by the gBove méthpdss The résults are shown in
Table-27 jit-was-confirmed-thatthe-pbtained-fitmsiwere 192 achromatic
(white) andzhad excellgntjantibacterial properties|with substantially
unimpaireditranspareney. 293 uNLOOtivU"BEAAAAAN OOOOW
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V@RI Ba A @ BPHd HARiRy1 chloride molded articles
Example Y-II-41

In Example Y-II-41, a composition comprising 100 parts
by weight of polyvinyl chloride resin, 0.1 part by weight
of the antibacterial agent particles Y-A-3, 1.2 parts by
weight of octyltin mercapto, 0.8 part by weight of glycerin
ricinoleate and C.4 part by weight of montanic acid ester
was kneaded by an open roll at 180°C for 2 minutes and molded
into a 2 mm-thick plate by a compression molding machine at
180°C. 2 mm-thick molded plates were obtained from the
particles Y-A-19 and Y-A-31.

The antibacterial properties, transparency and
whiteness of each of the molded plates were measured by the
above methods. The results are shown in Table-28.

Tt was confirmed that the obtained molded plates were
achromatic (white) and had excellent antibacterial

properties with substantially unimpaired transparency.
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polyvinyl chloride molded articles Exan%pg Y-11-41 In Example Y-II-4_1, a
composition comprising 100 parts by weight of polyvinyl chloride resin,

0. ipadtycweight Sroftheaniibacteriabagent Rarticles YaA 312 pads by
weight of octyltin mercapto, 0.8 part by weight of glyceriii ricinoleate and
0.3%d w @Héfl%ontanic acid ester was kneaded by an open roll at
180C for Imimsesand nyolded 4mio ao?onmﬁa{f&? F@teﬂlaﬁgfg@gmgeggjon
molding machine at 10 180C. 2 mm-thick molded plates were obtaine
RS A 1R ROAY G B v R Thb dibACH ol FpBlicet The
trarspapencyeanic: Whitemess ph eack bé thermalded plajeswerespeasurgllc of

by.t hove metho JJEE re I(Es.%re hown in Table-28.,15 |t was

co%%%n%ﬂ%a%%ﬁg obtaine 1rn%sftjjedl pFatgg%vce}g at r%j%eﬂi%%%i%ﬁ and’ta- )

hald predlldry amgbadterielf stearic acid, 0.5 part by weight of an
antioxidant (Irganox 1010 of Ciba Specialty Chemical Co.,

Ltd.) and 150 parts by weight of aluminum hydroxide for
artificial marble having an average secondary particle
diameter of 30 pm and a BET specific surface area of 1 m?/qg
were kneaded together by a kneader, and the resulting kneaded
product was cured at 90°C for 15 minutes to obtain a 2 mm-thick
plate.

2 mm-thick plates were obtained from the particles
Y-A-19 and Y-A~31l. The antibacterial properties of the
molded plates were measured by the above method. The results
are shown in Table-29. It was confirmed that the obtained
molded plates were achromatic (white) and had excellent
antibacterial properties with substantially unimpaired

transparency.

Manufacture of fibers

Example Y~-IT-43

100 parts by weight of polypropylene for fibers and
2 parts by weight of the antibacterial agent particles Y-A-3
were pre-xneaded together by a double-screw kneading
extruder, and the kneaded product was extruded into a
100-denier fiber from an extruder having a 300-mesh screen
by a melting method. The antibacterial properties of the
fiber were measured by the above method. The results are
shown in Table-29.

100-denier fibers were obtained from the particles

Y-A-19 and Y-A-31 likewisge.
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It was confirmed that the obtained fibers were
achromatic (white) and had excellent antibacterial
properties with substantially unimpaired transparency.

In Example Y-II-43, the spinning work was not impeded
by the screen clogged up with coarse particles in the above

extrusion melting methed.

Manufacture of nonwoven fabrics

Example Y-II-44
A nonwoven fabric having a density of 0.06 g/cm’ was
manufactured from the polypropylene fiber obtained in
Example Y-II-43 by the papermaking web method and random web
method to make the above antibacterial property test.
Nonwoven fabrics were obtained from the particles
Y-A-19 and Y-A-31 likewise. The results are shown in
Table-29.
It was confirmed that the obtained nonwoven fabrics were
achromatic (white) and had excellent antibacterial

properties with substantially unimpaired transparency.
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unsaturated polyester resin, 1 part by weight of the 5 antibacterial agent
particles Y-A-3, 3 parts by weight of a curing agent (HY951 of Ciba

Specialty Chemical Co., Ltd.), 1 part by weight of stearic acid, 0.5 part by
weight of an antioxidant (Irganox 1010 iba Specialty Chemical Co.,

Ltd.) and 150 parts by weight of aluminum hydroxide for 10 artificial

mathie having-an averagpisecondaryqartcle idiameter of 30 m and a

BET (SJEeEific sy:r[fiage 5area of 1 m2/g were kneaded together by a

knesder, &hd'the re%ulting kneaded product was cured at 90 C for 15

minutes taobtaimaLi mhethicknpates b2 mow-thiek plates wese eibtaivedzpoM
from.the particles Y-A-19 and Y-A-31. T ibacterial properties of the
R s R R S el e 4000 Loy, g FaSuIty afe S of
shdwen artable<2% ithwas sgefirmeaththat theeebtdinkd3 madediplatedy weigh
w ic ite). and had llent.20 antibacterial properties with
s?kﬁtgqm%%%nirégggg ?%a’ns%éiﬁ%%a%ﬁfa%ﬁrg%? fi%grs Example
YRPAY 28 ID04pdrts e Weight bf polypropierafondiberssand 2 pats bpy
wehb attherantibaieal agephnalliciesctd-3ywgre pie-kaeqds

Uni
together by a double-screw kneading extruder, and the kneade go freer

roduct
was extr@€d into &- 10DaKhi&Viber #DRT an Exetdarhaving aB3GBthebhpart

s@pensdnra freling mathed he anlihasierial propertiesaf (e, fibgk 5q°c
were measured by the above method. The results are shown in Table-29.

166 Aefief fiBefdwdfd olstafit ROMTRE pafftIes YeAa-1o day Yer-pbtain a

likewige.ckO8- it wias geafirpied-that the ahtated-fibers werg aghrematicere
(white) and had excellent antibacterial proggrties with substantiall

uMMPalreatrarspirénty. RREXampRSY 43 tRe Ipthnind wdik Jvég%‘ﬁjtse-
impeded Brizy dhe: sereencalagded tpprith cearserpaHicles inthe gbave s were

extrusion m I%rlhg %éhoq%%anufa%%r%of n$ woven fabrics Examgle _
YIE2510°K ndhiwoven Fabic haVing'a dens %fﬁ%}kﬁ?ﬁﬁss own in
nibmiolaetured from the polypropylene fiber obtained in Example Y-11-43
bythepa&%”@%@“@&%%qpﬁggpgﬁg%i%Hgkgggg%hed.molded.plat@s were
achromatic (white)} and had excellent antibacterial

properties with substantially unimpaired transparency.

Coatings
Example Y-II-48

60 parts by weight of methyl methacrylate and 40 parts
by weight of 2-ethylhexyl acrylate, 3 parts by weight of
triethylene glycol dimethacrylate, 10 parts by weight of
dialkyl phthalate, 0.003 part by weight of hydroquinone, 0.5
part by weight of paraffin wax having a melting point of 46°C,
0.5 part by weight of paraffin wax having a melting point
of 54°C and 0.7 part by weight of N,N-di-8-hydroxypropyl-9-p
toluidine based on 100 parts by weight of the total of methyl
methacrylate and 2-ethylhexyl acrylate were injected into
an apparatus having a cooling unit, and 25 parts by weight
of copolymer of a methyl methacrylate and n-butyl
methacrylate (Tg = 66°C, Mw = 40,000) was added to the
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method to make the above antibacterial property test. Nonwoven fabrics
were obtained from the particles 15 Y-A-19 and Y-A-3l likewise. The
results are shown in Table-29. It was confirmed that the obtained
nonwoven fabrics were achromatic (w 'tgland had excellent antibacterial
properties with substantially unimpaired transparency. 199 NW NN W N

NNeBu B3 33 33 3r@ Q OrelleUdy U O 1 WkbWr UilritatsiBd) B¥irred

HEEEE EEEWVUH RUOEU RIToC)HL HCAN ciu wm
u EcrogjjACE Ok AR /i‘%goEJ 5860 FC 29 WHHHHHH
H.HH UL oAt myudsmolf Hs@tbr D 0rQo 09iGHD G the P Doles

09QH 390000900027 HABRHAGS HOHANPHHN, s
Rayon Co., Ltd. as a colorant, 300 parts by weight of the
KM17 of Mitsubishi Rayon Co., Ltd. as an aggregate and 2 parts
by weight of diacyl peroxide as a polymerization initiator
was added to the above product and left at 20°C for 1 hour
to form a coating film, and an antibacterial property test
was made on the film by the above method (c¢) in the above
paragraph (6). Coatings were obtained from the particles
Y-A-192 and Y-A-31 likewise. The results are shown in
Tapble-30. It was confirmed that the obtained coatings had

excellent antibacterial properties.

Caulking materials

Example Y-II-47

100 parts by weight of polydimethylsiloxane having a
viscosity at 25°C of 50,000 centipoisge and a silanol group
at a terminal and 1 part by weight of y-aminopropyl
bis (methylethylketoxyamino)methoxysilane were mixed
together under vacuum for 10 minutes, 5 parts by weight of
methyl tris{methylethylketoxyamine)silane was added to and
mixed with the resulting mixture under vacuum for 15 minutes,
and 5 parts by weight of fumed silica having a BET specific
surface area of 200 m’/g, 0.1 part by weight of dibutyltin
laurate and 1 part by weight of the particles Y-A-3 were added
to and mixed with the resulting mixture under vacuum for 10
minutes.

A 2 mm-thick test piece for the antibacterial property
test was obtained by dropping this composition on a
polyethylene sheet. Test pieces were obtained from the
particles Y-A-19 and Y-A-31 likewise.

The antibacterial property test was made on these test
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ONP-IFCFCFG'FCFCFC N-HUFiP>+>zrdAHOlu Arvqg o
rOPO-HEUCiOAOOQOUuU3 bS;R7TvHHYH (J4al~"70-HE -Hp H>v
Cv~"~yCdrAAOUUAIdDAOPOIiPam aVHW AwH 200
Manufacture of rubber molded articles E%&mple Y-11-45 A composition

c IS 0 ight of EP (ethylene/propylene ratiq =
5%?%%;2%% %glrt %g%é% ﬁ\é\%e‘"fgé%%g %ng%ctgﬁa ‘5% enr%pg)glr élee(s -AfL-g, § he
parEsriagweRih 6F dicurdyipereddd,te: 5t mhweight of Table-30.

poly(2.2,4zdmethyll.2:divdiadyinglyne)., %&%rtr%sf} s@%&@%&‘@é‘? filns,

coupling agent (Y-A-172 of Nippon Unicar Co., Lt .5 part by weigh
stBafic atitl &R¢ 15394V 0HPHBIRE of pAdsphdravds kAedded byddif openwere

rof 2& 58¢vandiaured aldiedG fop3a punutes after 1.day ta,0Rtqin a%% metals

mm-thick molded plate. 2 mm-thick molded plates were obtained from the
p&titEd ¥2& 9 End Ne AT fedvisd tie 8ftibaktdmd preperies b Byamples

mokied platas were Kib Mmeasirediydhg ehovedpethodoTheteadlisdrer top
s?wn in Table-30. It was confirmed that the obtained molded Elates
Wi

rH ARSI WHTTE 2R HatPeRalleMSiitBactertiproperEsaFitet o
sulistantiabyndnsapairedieansparenay 120:60aH#08% 1es, films and fibers

of Examples Y-II-1 to ¥-II-47 were all 0.1 ppm or less, the
content of Fe was 5 ppm or less, and the contents of Mn, Cu,
Cr and Ni were all 1 ppm or less. Therefore, it was found
that the antibacterial resin composition of the present

invention and products formed therefrom have high safety and

excellent heat deterioration resistance.



Example Y-11-46 60 parts by weight of methyl methacrylate and 40 parts
by weight of 2-ethylhexyl acrylate, 3 parts by weight of 25 triethylene
glycol dimethacrylate, 10 parts by weight of dialkyl phthalate, 0.003 part
by weight of hydroquinone, 0.5 part by@8&ght of paraf fin wax having a
melting point of 46 C, 0.5 part by weight of paraffin wax having a melting
point g¢f 54C and 0.7 part by weight of N,N-di18-hydroxypropyl-9-P 30
toluidine bae@l on 10Q jparts by weight of the total of methyl methacrylate
and 2-gthylh gyl ac:ryl?teO were injected fhto “an appératus haying a
cooling unit, aj:jld 25 parts' by‘weightaf copolymen ot a methy
methagryldte and n-butyl methacrylate (Tg = 66C, Mw = 40,000) was
added o the 2&)1b & resulting mixture little by little under agitation, stirred at
60C fot 2 HiouFs-and-then-tooled-t6-30C.-A-coating co nprising 1 part by
weight 7 parts by weight of the P-400 toner of
Mitsub . . as g colorarjt, 300 parts;by weight of the
KM17 of Mit ishi Rayon Co| , Lid. 8s an aggregatejand 2 parts by
weight ofghcyl peroxige*as’a polynerization jnitiator | was added to the
above prcﬁj cgaﬁd lefE aB20C| f6t 1L Bqul to%arm & Gonting film, and an
antibag e vas [made o the film by the abopve method

(c) in t h (6) . Goatingsiwere obtained from the particles
Y-A-19 ise. The results are shown in Table:30. It was
confirnied ' dcoatings had Texcettentantibacterial
properties. 15 Caulklng aterials | Example Y:I-477 100 partsiby weight of
polydi ath&ls;i,‘loxane having:a wiscesity-at %5C;O 50 OO(Lcentlpoise and a
silanol guro%p §20 aﬁa termirral ahd Fpart bywery tfefy amlnopropyl
bis(m Iéthﬁlketoxyamlnoi)’me"t’hoii/silﬁrwe?/ver% xed fogether under
vacuun oml@ minutes, S|parts by weight of methyl tris
(methytethrytketoxyamino) silarﬁe—was added-to-and-mixed-with the
resulting mgxture under vgcuum for 15 minutes, 25 and 5 parts by weight
of éum d sffica having a BET s$pedific | surface arela off 200 m2/g, 0.1 part
byﬂyvel ht (a‘éf dlbutyltln aurate and 1 part py weight of the particles Y-A-3
wéi‘fe d,de@ to @pd mixed with ghe resulting' mixture’ under vacuum for 10
.
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minutes. 30 A 2 mm-thick test piece for the antibacterial property test was
obtained by dropping this composition on a polyethylene sheet. Test

pieces were obtained from the particles Y-A-19 and Y-A-31 likewise. The
antibacterial property test was made on tggse test 202 pieces in

accordance with the above method (e) in'the paragraph (7) . The results
argrshoiminliakbierd@-Ashes obtained by burning the molded articles,

films, etc. of the above Examples Y-II-1 to Y-1I-47 at 900 C were 5

dééca{?é’é fian atid (o papare TORAGHS L KRd HEER) histals cdnthiRdiy -T1-2

the moldepimrﬂotest;flﬁnﬁmttmﬁfr@(amp&eﬁ pyeredneasgiHeshy-alomigtion in

orptl spectrophqtom t nductlve Coupled Plasma
7?1 g %I‘Feacon e%l s?t c?f%% Ec? s4 ré qesinhotded ?tzﬁ:‘f’@erapy
filrta ezl fitsers 4 6chf Eemmiples Ywlt-ildb \ﬂﬂéﬁﬂﬂe\wereﬁa{bﬁ lrppmmrdess t

th te nt.of Fe w, pRM or Ie and the ontents of Mn and
ngvz\}gcrée%alff%prlnnoﬁégst ?Lhere ore, i Wasn?ounél That® theI}é'i\nff‘%a%ite%raiD
re%ﬁfi@dmpwti‘éﬁﬁ)tnhéqolesemednvenn@naap@padtdudts:fbm«s@tagsefrmmdlum
h i n e terjorat] ista 203 .r.
A AN R T RO 0G0 b 0 G 1 e

HaRtE folpFaf) NP ar FeHCesAFE ARA ARCA PunpRig Ouend (p(aﬁtacles

OQﬂ)EhéJﬂresent invention and the particles of Comparative

Example were measured and expressed in ppm as the minimum
growth prevention concentration. As this numerical wvalue
becomes smaller, the antifungal performance becomes higher.
The measurement results are shown in Table-31 below.
The fungi used are *1: Caldosporium Caldosporides NBRC 6348
(black leather mold), *2: Colletotricum coccodes NBRC 5256
(bacterium of eggplant black dot rcot rot) and #3:

Ustilagincidia virens NBRC 9175 (bacterium of false smut) .
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W A 204 Antifungal agents Examples Y-1I-48 and Comparative Examples
Y-1I-1 and Y-1I-2 As for the minimum growth prevention concentration in
the standard method of the Japanese Society of Chemotherapy 5 (2003
revised version) which differs from the &rggent invention in that the

culture mediuga is ebarged oM @ senstive MR Cullie MedHR IR &y resent
potato dextrose agar medium manufactured by Nissui Pharmaceutica

COLTFIE Y AR BRI P ot S 6 thtSintifaRGd Bgent partaéstnance
ofttherpresant tertiensand therpaiticlegaf:omparalivea faxanRleswe i 1 e s .
measured and expressed in ppm as the minimum growth prevention
concentration. As this numerical value becomes smaller, the antifungal

5 perdemeEmnitesbecomes higher. The measurement results are shown in
T Ie-SJ%beIQ\iv 11»5 ghe fungi used are *1: Caldosporium Caldosporides
NBRCB348 (bFack‘qfeather mold), *2: Colletotricum coccodes NBRC 5256
(bacteriuri of eggplantblack dot raoteet)pnent31 Ustilnginoidia vireas

N ' | t). 205 N.to N to N tq to to U) toto N
togNt % %(? é@%@%@%&#ﬁ%@v@y&% r%fr?'l%ﬁl\irFOHaﬁ% 8‘3?“—9 §-%° %C*)X S4
0 BEBRLE® 60’0 imLbha Viaplen belaow wend et el HAHmMA kture

1¢ of oily materials denoted by 1 to 5, surfactants denoted by

6 and 7 and an antibacterial agent denoted by 10 was designated

as A, amixture of purified water denoted by 8 and a humectant

denoted by 2 was designated as B, the mixtures A and B were

heated at 70°C, the mixture B was poured into the mixture

15 A under agitation, and the resulting product was emulsified

and then coocled to room temperature to obtain water-in-oil
type creamy emulsion cosmetics.

An antibacterial property test was carried out 3¢ days

after emulsification by using E. ¢oli NBRC 3972 in accordance

20 with the method (c¢) in the above paragraph (7). Turther,

1 g of each of the creams of Example and Comparative Example

was applied to the armpit of a person always giving off a

bad smell from under his/her arms, and 10 people were asked

to check whether the person was still giving off a bad smell

25 or not after 8 hours. The measurement results are shown in

Table-32 below.



o.r008¥0

OO mrlrimMmmmM 0-i 4) N N a cotoNtoUJtotototoNto
tototototototo AA JNO)vvwNO) (Ua rlrrrrrMF4f4S4?4HH}4

ni totoNOtototototo 13 UIltoWtowtotototoNrirlrlrirlrririr00
CXkd34NkS4S4kS-1fa000 0O00000000MUOOOOOO0O

N N
1

c=2DECI

= O < '

o —~0 4 >T
© o

o5 >-
© — I

S=t224

oT ‘oxT

o — =

o m 1 o I I

oD - T — I oTdwexy aatdexeduo) :xH D

C .

c NoH\mn -0/ 0t 0T/0 0T/0 e1/0 0T/0 0tT/0 01/0 0T/0 [ 8T/0 T1sws peq ® (Tews oym ordoad 1o Isqunu
u._m:Hx 4] 0> T < 0% < 0T < OT < 0T < 0T < 0T < QT < 01 w/nio TLELOEAN  TTOD eTUDTIASUSSH
. 0 Ud - 156 o o 0 0 0 0 0 | 1uabe TeTI@1DBgqTIIUE TI 21ot3aed
(%) c _.w - _‘ ) T [} 0 0 i} 0 0 0 | Juebe TPTILIDBGTIUE | o~ L-W-A SLOT31ed
] = 0 T o 0 0 ) i) o 0 | 3usbe TelTIsIdeqijue | 1E-¥-A °[0I131Ed
—~ — 0 0 T°0 ! ¢ 0 ¢ 0 0 | qusbe T[EIIs10Bqiiue | B1~-¥-A ST10TILIed
SN=S95" 0 0 0 §°¢ 0 0 o 0 0 | 1usbe jetreldedqraue | gl-¥-& s[2Tiied
Do’y =0 0 0 0 50 0 0 0 0 | ausbe TeTI®joERqIIUR | T1-¥-K 2[0L3iBd
22,80 — 0 0 0 0 0 570 g UsB - HeEaTeAtT

o 0 0 | qusbe TeTIDiDRqTAUE | ([-Y-A Sioilled
=2 P © o 0 0 o 0 9 S0 0 0 | ausbe TerasideRqIIUE B-7-i o1oTired HUOEDIL
= A b0 0 0 0 R 0 ) 5 0 0 | Juebe [erisibeqiljue S-¥-A siotaieq 3e
N 8- -0 0 0 0 0 0 0 0] §°0 | 3usbe [erIe}peqriue £-Y-Z SI2T3Teg | SIONDOId ot
“—
ﬁ - de_u |\_)| ¢ JUBRIDSUNT UTIoDATH [

C put Mwuamﬁaovlm apueTeq XTI)ew Ta3em petytand g

L .” _ﬂHC “ T jueaneIinsg |NRIBSISOSTIP TAI=DATDRDED L
O === —
T = hM\nWU £ QUBIORIINS a3estoeluad TAxsoATbesap 9
C ~ g 110 Is3ang eaysg g
.= @ﬂv S z o 1I0 | 31eIeelsAX0apiy TAID1S3TOUD ¥
— = %0 - 8 11O xem gosg €
= 3
) = S Zao ST TIO aueTenbg z

X =0 s 5 sz 11O 21eIeB1808T [A0BPOd T

4 m\b - \.O/Ha aTox souelsgng ON

9 *T-JmRA m.umm“)\ud 69-TT-% atdwexn Jusucdwo)
SO0z T <
c = T TS TE oTqEL
—=XxooX




10

15

20

25

30

N3irlo\O J.11~JJ4-)yJyJ11yJ43-HaUN,Q)H ~-4S4-44~4~4
[4}-INrdHJI(d(drd(d(drd(0Cd(Q)>wo\OC~.G'O)rlrlP4aaaa
aaaaHd,y,pNH-HH WaO OOartto lifdiJV)CnH~Ilbrd}4
t7YWOUO-H-HOW /Vla) ro04Q)4444H0d.,PAN-HO4NNTI

rd0 (d-HULNN (1) 1) 0+U)-HH (y"#2TyJOt)agC-UUOwW CN

(OH}4 ) N.H rd NENo\odrd H4 muo
-.~H+E 3%1' S%Q%v%(:gng )[LJ rf(%vc\?oi%/ aO%OH%\ 6 Ttwas %ocu%d%ﬁa%fﬁaémp s had
artfEn g ageARISf tha brdsarit dmventiophape nitickheh igher exgetieatsive
andifngal perlprmancesdian that gf the antifyngal AgeRts in Comparave. . ¢
Examples. 5 Cosmetics Example Y-1I-49 ther-ln-0| type creamy .
ermGRRM CIshECB*aBImpAsingdRe RompohthBfExemipleetert ies nor
Comparative ; Gxamples-shownsip tﬂsaa@k%@fiovweﬁ?fepﬁisqaﬁ the
mixture 10 of oily materials denoted by 1 to 5, surfactants denoted by 6

arftPPRRE HrPamtibdctBiR Sge At defotédByad Was Gesighzen abase of
midiaieof urifiedyvaterdeneoted by S ard atuuneatapt dengied BY AWas «he

designated as B, the mixtures A and B were heated at 70C, the mixture B
waE hotirdtifto the fktire s A Grer MgiSoRY i B fddtftigr 121 agent
predectias emidsifieshanestheneopleddoreem temperature to obtain
water-in-oil type creamy emulsion cosmetics. An antibacterial property
test was carried out 30 days after emulsification by using E. coli NBRC
39 integroedarce 28awith-theimegthod{g)/# the above paragraph (7).
F f f the creams _of Example and Comparative Example
ngrglé% F%Lé% (t%o_?h%ggr%m s g(f: (g%‘%?é&: na%ﬁ/v\%/s%f\?irﬁgi?fs a bad smeftom 213
under his/BeP avarst arlely1 9pkobie ok rdigskedyioethkedd whetherstheinjected
pergen viesllgivng.ofta bad gl 2o oL POLIETR DS, TH% pares by
measurement results are shown in Table-32 balow.

weight of lauric acid, 1 part by weight of myristic acid and

3.2 parts by weight of triethanolamine were added to the
container to prepare a solution.

This solution was added to 90 parts by weight of ion
exchange water heated at 70°C little by little to be
emulsified so as to prepare a foam matrix solution which was
then cooled to 25°C.

1 part by weight of the antibacterial agent particles
of the present invention was added to and mixed with the foam
matrix solution under agitation to prepare an antibacterial
deodorizing foam aercsol composition.

180 g of this composition and 20 g of an injection agent
(LPG 0.34 MPa) were charged into a spray tin can to prepare
an antibacterial deocdorizing foam aerosol spray.

After a person always giving off a bad smell from under
his/her arms took plenty of exercise, his/her sweat was
collected with a cotton handkerchief measuring 15 cm x 15
cm to be increased by weighing ¢.5 ¢ and 5 g, respectively.
After 1 g of the antibacterial deodorizing foam aerosol spray

was applied to the front and rear sides of the handkerchief
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0000000HHOHO 0 0 H\0000000000 LAHOO\ 0AH O
O000000000HAO HCLH UO\'NIPIIOONIPMHCMO0000
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0 10iQR QALK e BeMiA Q@ dHdAJE @Y tank at 30°C for 10 days,
10 people were asked to smell the handkerchief. The

measurement results are shown in Table-23 below.
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antibacterial agent

3C0~4>11dO

XCuUUbCNO

An increase in weight of handkerchief |0.5g g

Example X-II-50 |Particle Y-A-3 1 pbw |{0/10 0/10
Particle Y-A-5 1 pbw 0/10 0/10
Particle Y-A-8 1 phw 0/10 0/10
Particle Y-A-10 1 pbw | 0/10 0/10
Particle Y-A-11 1 pbw | 0/10 0/10
Particle Y-A-18 1 pbw  0/10 /10
Particle Y-A-19 1 pbw |[C/10 0/10
Particle Y-A-31 1 pbw | 0/10 0/10
Particle Y-A-1-2 1 pbw | 0/10 0/10

Comparative Example Y-II-4 5/10 10/10

particles R1 (silver supporting

zirconium phosphate) 1 pbw

Comparative Example Y-II-5 (without ani10/10 10/10

antibacterial agent)

pbw: part by weight

It was found that the antibacterial agents of the

present invention had much higher performance for preventing

bad smell than those of the Comparative Examples.
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CCHCCu7v7vCHAII1l-HHUC CroTro3NRHH-H}aUCuU
CCOuUHCbbiwCCCCWTrllCroOHCCC-HUVmMCuUHp'E
EAb7000UU}a>0OC7NAwO0 UCOWUM'0'CO04biPhiOO0O,H
aHOU OmOHMMUuUCW6HNTr+tdlLILH)IONO61HwWCu208 It

was confirmed that the cosmetics of Examples had the excellent

aphhackeral propertiespad suppressive effects for bad smell. On the

other hagd, the_cosmetics ofc Comparatjve Examples had ngo antibacterial
propaiesThor 5 SuppredRive SRas forbad SHeMBESF thoddh thand Y-I1I-7
cosmeticsLof Ganpar ativei Bxaraplesadiffes éomdifoseeob faepleser i on,
that the particles R1 were in place of the antibacterial agent of the,

Egarﬁ p%%saosr%n%rgn ib\g%@fia? %ﬁgﬁt Evealsnac?dté%ﬁﬁ%oanqﬁ%‘r%}i\’/e %xémop]?es.
lovetibdcterialldeddoiizinge spray $viExarppleat- | k80 afd Comparadigat) , 2 %
EX I%gxwll-é 3'3% +5-13 . by weight of dipropylgne_glycol was .
injecte% intc:)]" g conta%:é? e%&e(% lﬁ?%ééé(aﬁ%hfgl%ﬁefr% %rfs%@% v%?é%’tmde
of@iis abiis e baknly Wi of veyrisiio deid ante13:2 pars dyiweighBef ¥ of
triethanglaing, wete.addsd g thg goptaigentq prepare.a salytion, Thi
solution was added to 98%ar S by weight of ion excha%ge%%%%&ﬂggegd %?per
70E RISy litth B EREF ebIgIfied S6@sHe Prepareafoahravattithis paper
selytion which was: than £98led1e2RC. 1Pt dyWeightef the the piece in

antibacterial agent particles of the present invention was added to and
nXEEPRARRE folhn Pk 8bRitiEn IRERPdgitation-® plepare amgraph (7).
antikacterial 12% deedorizing,foan aeLespl campgsitign-, 180 g of this
composition and 20 g of an injection agent (LPG 0.34 MPa) were charged
into a spray tin can to prepare an antibacterial deodorizing foam aerosol
spray. After a person always giving off a bad smell from under




30 his/her arms took plenty of exercise, his/her sweat was collected with
a cotton handkerchief measuring 15 cm x 15 cm to be increased by
weighing 0.5 g and 5 g, respectively. After 1 g of the antibacterial
deodorizing foam aerosol spray was applied to the front and rear sides of
the handkerchief 209 which was then I&éftfh a thermostat tank at 30C for
10 days, 10 people were asked to sgiellthg handkerchief. The
measurement results are shown in Table-33 below. 210 Table 33 odor

test people who smell a..bad smell An increase in weight of handkerchief,
anti rial agent Amincreasedniweigheafthandkerchigf 8gBga coli
EExample X- Particle Y-A-3 1 pbw 0/10 0/10 Particle:¥e#-51 phw-6/10
0/10 Particle Y-A- bw 0/10 0/10 Particle Y-A-10 1{pbw 0/10 0/10
Particle Y-A-11 1 pbw 0/1 0 Particle Y-A-18 1 pbw 6£:0+0/10 Particle
YA 0 rticle Y=A=31 1 pbw 0/10 0/10 Particle Y-A-1-2
.L%bév%?%%g/% %%m%‘gt%e Example Y=-45/10 10/10 paHicles RT '°
silver supporting zirconium phosphate) 1 pbw arative Example

Vlz5fithoyL an 10710 Y10 anibagioria] aggni) pbw:par by Weight Tt

vas found that the antibacterial-agents-of-the--5-presentinvention-had

much higher performancB3si-preventing tad>=mell thanithose of the

Comparative Examples, 241 +AptiRacierial paper Exampje, Y:II-51 and
Comparative Examples : j j
the present invention, % B8%5F 3tatéh fdr$ phpePreinforcih§ agent), 5 % of

5 urea-formaldehyde resy), (st papey rinforcing agent),,2 % of titanium

dioxide (inorganic filler)rand-5-%-ofa-pelyamide

Particle Y-A-18 5% 10 >
Particle ¥Y~-A-19 5% 10 >
Particle Y-A-31 5% 10 =
Particle Y-A-1-2 5% 10 >
Comparative Example Y-II-6 1 X 10°

particles R1 (silver supporting

zirconium phosphate) 5%

Comparative Example Y-II-7 (without an 2 X 10°

antibacterial agent) 0%

It was found that the antibacterial agents of the
present invention had much higher antibacterial performance

than those of the comparative Examples.
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resin-based ink (adhesive binder) were mixed into 82 % of bleached

chemical pump to make 0. 1 mm-thick paper by a paper machine. A5 cm

X 5 cm piece was cut out from this paper 10 to carry out an antibacterial
property test on the piece in accordanc?e_z}\g(ith the above method (a) in the
paragraph (7) The results are shown in Table-34 below. 212 Table 34
Antibaoterial test schadehia ol umhen etenleny it ﬁ];f)i/balgeriw

agent E.coli NBRC 3972 Example X-II-51 1 Particle Y-A- 010 >

eI 5 B s 100 PRGNSR B 2011 G SRR VoA oPbrth LT -9
Particle YA FixBUliG=> PartieletéArl8a%ctoc>cParticlepbiAc 19 582: 10 the

> Particle Y-A-31 5% 10 > _Particle Y-A-1-2 5% 10 > Comparative L
E?gr%éf%e%-lﬁg'\ie%ﬁbgnpa?t%lgsaﬁfsi%rVgﬁﬁ“ﬁ&l}%n %i \&We modifying
phrosphals) 5% <Compdative ExanipladtB- A@vithosl 282X dfpling agent
anty ' e % Jt\was fqund. that the antibacterial agents of t
ppg%qe?ﬁt%\é%r%?or? %a‘%{ %n%)ch %g%egr%nstib%\étevg%fgeﬁr or?n%a é%é%%%ﬁgﬁ}%%ylene
thds&nk thiel éothpaidive Eienfles t2a8 Agritditpaktisehicalee ight of

(@@aﬁ%&%‘giﬂﬁ@aﬂgﬁ?fg@ﬁg%épg ggg"{%ﬁ%@ﬁgfﬁ%ﬁg g7 |3<8antthane

and Xample, 10 parts by weight of the parti presen
inFERESH; 3GPERS bY WeEghcst strfdrelrhadifyingBiptdcigitardtealbinmeight

carbopate-as asiang cosping gﬁ@ké@oﬁgﬁfg(ﬁﬂg?’dﬁ?'é RASRY xer, and
weight of polyoxyethylene alkyl allyl ether (surfactant), 10 parts by weight

oft BthyIBRAE Glyda¥ @irfictamt o2 akiey eig et Snrkasebiupberil mill
(eraulsifieation stabiizanans 4hSnanisdy weight1Q of Wwaleramergi ca1 -

uniformly mixed together by a homamixer, and the resulting mixture was

uRESTRI Wet GPound By 2 BRFmAF tbBEIfvAy BgHBGET sirspenil0 and

agricidicraldchemieala commercially available plastic spray.

In Comparative Examples, the procedure of Example was
repeated except that the following particles or Bordeaux
scatter powder was used in place of the particles of Example.

Meanwhile, an eggplant and a rice plant grown as large
as about 20 cm were prepared.

1 g of a suspension of Colletotricum coccodes NBRC 5256
(bacterium of eggplant black dot root rot) having 1 x 10°
cfu/ml was sprayed over the leaf, stemand base of the eggplant,
1 g of the above agqueous suspended agricultural chemical
composition diluted to 1/100 was sprayed after one day, and
an outbreak of black dot root rot in the eggplant was checked
after 30 days. The test on the eggplant was carried out by
putting soil into a pot having a diameter of 33 cm and a depth
of 30 cm to a height of 27 om.

1 g of a suspension of Ustilaginoidia virens NBRC 9175
(bacterium of false smut) having 1 x 10° cfu/ml was sprayed
over the leaf, stem and base of the rice plant, 1 g of the
aqueous suspended agricultural chemical composition diluted
to 1/100 was sprayved after 1 day, and an outbreak of false

smut in the rice plant was checked after 30 days. The test



composition. This was diluted with water to 1/100 and injected into a
commercially available plastic spray. 15 In Comparative Examples, the
procedure of Example was repeated except that the following particles or
Bordeaux scatter powder was used in place of the particles of Example.
Meanwhile, an eggplant and a rice plangjg?‘own as large as about 20 cm

were preparedk 301k 8iofasusRensiar of Colistotricumcpecades NBRC 5 1ot
5256 (bacterium of eggplant black dot root rot) having 1 X 106 cfu/ml was
spAyeaDVRr heREF SdeRfard FRPEtne RPpIENCT § bf¢Re BPoveheight

ageus sksperied agrcWikalahesmicah sempositiondibted abl-cg the
was sgra ed after one day, and 25 an outbreak of black dot root rot in the

e§YBIARETAS thEbfe P Afr 38 ey s SFid €5t BRthaBgyplanPivagater was
carxibdtoit byd putting seil info arpet hawpg Achameteeeh3emaand Shown in
d%ptglof_%%:cg %o a height of 27 cm. 1 g of a suspension of Ustilaginoidia
viréns NB 77530 (bacterium of false smut) having 1 x 106 cfu/ml

was sprayed over the leaf, stem and base of the rice plant, 1 g of the
agueous suspended agricultural chemical composition diluted to 1/100

was sprayed after 1 day, and an outbreak of false smut in the rice plant

was checked after 30 days. The test 214 on the rice plant was carried out

by putting soil into a pot having a diameter of 33 cm and a depth of 30 cm

to a height of 27 cm under the condition that water barely covered the
surface of the soil but a sufficient amount of water was 5 existent in the

soil. The measurement results are shown in Table-35 below. 215 Table

35 Plant eggplant black rice plant false smut dot root rot Antifungal

agents Example Particle Y-A-3 Not observed Not observed Grown well
Grown well Antifungal Particle Y-A-5 Not observed Not observed agents
used in Grown well Grown well present invention Particle Y-A-8 Not
observed Not observed Grown well Grown well



Particle Y-A-10 Not observed Not observed Grown well Grown well
Particle Y-A-11 Not observed Not observed Grown well Grown well
Particle Y-A-18 Not observed Not observed Grown well Grown well
Particle Y-A-19 Not observed Not observed Grown well Grown well
Particle Y-A-31 Not observed Not obser¢&éd Grown well Grown well
Particle Y-A-1-2 Not observed Not observed Grown well Grown well
Comparative Example Observed in Observed in particles RI (silver
supporting the whole root the whole ot Zirgdnium phosphate) and

atharad el

ithaor

arative-Example-Observed-in-Qbs

ervedin

WA

(

d

Borde
vailable Bor

GRS s ulfate 1
X-1) or (Y-1): 5 (A

ad- - Comn
1ICTCOU GIIU VVILIICICU Corrmoaratrvec I_/\utm|u|

scatter Boidler) the whole root the SAsBleFBBR {eshmerGamyant false

x and withered and withered scatieroqugder
11.1 % of copper su

\gricultural chemicals in the
\griatitesabh pestprmance than tho

aBh-a) bAICAX(SO4)y(O

and 6.0 % of copper) It was found tha
sent invention showed the mu
the comparative Exam

Bining
the
h higher
Ies 216

N’O‘ DIIVBI =COn ILe HAH

e fo owin
)pH20 (X-1) Where

yeftbkide fartiches represt

&W bﬁerved
!Wf(yell

b4

|y, PEHPEAtisf
a%ebtg lis?déﬁ 4

’\.

/ Ba00001l < & <05, 0.7 < PLE1TBEX YL ¢ BF; ®begrved

2.5,4<z<7and 0 < p K& aespeetively, B

Bratvieastll

o

K+ and H30O", the

ne rbngyalent cATAT sel6CIeq Tom the orauRconRsIsERgRT TU NGE, N rveq

lotal value (Ib + 3c) obtaineg by, myltiplying t

mhao af th t1a
mbers-of-mols-of-the-cations sat'sf:es 8-<(lk

h@rown well

\-I-Qr\\(

valences by the nuH
12, and A is an org
S04)y(OH)pH20

JETE BiFd Brvod - tRgaBb-alb[Ti3 CATL ed *

5°8AtER7 5.000¢

Y-) whereina, b, c,y, z4d

Not ‘cbserved

fEQ¥Q well

0.5,0.8 15<b<]
nespectively, B is &

L By Rim(eCy< 3,117 <y <
It least one monovalent cé

PE; brsevgdnd
tirowseleeted from

(1 kg rved
theogroupe1 1

¢onsisting of Nat,

wﬁ'&ﬁr‘t 1 glaénq{ I_EUU/Q and

BcTEVeélved

Grown well

Not cbserved
Grown well

Particle Y-A-19 Not observed

Grown well

Not observed
Grown well

Particle Y-A-31 Not observed

Grown well

Not observed
Grown well

Particle Y-A-1-2 Not observed

Grown well

Not observed
Grown well

particles R1

Comparative Example
(silver suppcerting

zirconium phosphate)

Observed in
the whole root

and withered

Ohgerved in
the whole root

and withered

(commercially
scatter powder

copper sulfate

Comparative Example

(Bordeaux scatter powder)

Observed in
the whole root

available Bordeaux ! and withered

containing 11.1 % of

-3
)

and 6.0 % of copper;

Obgserved in
the whole root

and withered

It was found that the agricultural chemicals in the

present invention showed the much higher agricultural

performance than those of the comparative Examples.
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20 2. The antibacterial agent according to claim 1 which has an average
secondary particle diameter measured by a laser diffraction scattering
method of 0.1 to 12 m. 3. The antibacterial agent according to claim 1
which has 25 a BET specific surface area of 0.1 to 250 cm2/g. 4. The
antibacterial agent according to claim 1%fich is surface treated with at
least one selected from the group censistinpg of a higher fatty acid,
silane-based coupling 30 agent, titanate-based coupling agent,

aliminate’Ba$et tBapHTYF agentardhoF pReSHRdethFddiTata®oBLAining

resinGormpasiten haviagantbastedal propertiesewhichnanapises-801 the
to 300 parts by weight of the 217 antibacterial agent of claim 1 and 10
parBs By Wkight 0PN, & A atbab¥erial fesin composition which

cofnpriBes. 301 AN Bn2)pantsiby weight of the antibacterial agent f clajm
1 and 100 parts by weight of a resin and has excellent transparency. 7.

A RRtEAteRal Rsirfmolded artiélP3fmBdSriim e 10 R8P dormpdsitiorf - 5
ofcclained. 18. Anandibacterial filre fermed fram the resing cemposition o . v <
claim S. 159. An antibaﬁeria@ber formed from the resin composition of

claint S. 105 AR antibatitétiadl ionRoventabhe Fftdditshthefediiy at least
composition oi thrn 5220 hrAsahtibaet@riat coatihg fonee froomihiesst ing of
reﬁtp c%ﬁpqsi%on laam 5. ihacterjal caulkin aterial formed

from t'hg 25 resin %%{rrﬁ?[%%})tién%é%%@ .kil:%}.gljh%(leeantlll(oaé%enr“’zlglt)rec?i,}‘i)ﬁC ained by
pFodLEELRCCOHEIB G- tecva feB atsi chtfirtire noovnprises D1OBDS Q1 to el qeert ons

by, weigly pf 2 fluoresgent brghtener based on; 100 parts y weight-ofa, 5

30 resinto im[frqve its whiteness. 14. An antifungal agent comprising the
arifE®eridradént -Bdmpb3ed of Sk &hining aluminum sulfate? - I)
hygiexidenpartigles represegted by %es@{@gﬁr%-!>ofefo%')£f dame1s o g
1. %5. A cosmetic containing the antibacterial agent composed
=Db=1.3525=c=3,1.7<v<2.5, 4d<z<7and0 =
p = 5, respectively, B is at least one monovalent cation
selected from the group consisting of Na', NH,", K* and H.Q',

and M is Ti or Zn.

2., The antibacterial agent according to claim 1 which has
an average secondary particle diameter measured by a laser

diffraction scattering method of 0.1 to 12 um.

3. The antibacterial agent according to claim 1 which has

a BET specific surface area of 0.1 to 250 cm®/g.

4. The antibacterial agent according to claim 1 which is
surface treated with at least one selected from the group
consisting of a higher fatty acid, silane-based coupling
agent, titanate-based coupling agent, aluminate-based

coupling agent, alcohol phosphate and surfactant.

5. A resin composition having antibacterial properties

which comprises 0.001 to 300 parts by weight of the
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of silver-containing aluminum sulfate hydroxide particles 5 represented by

the formula (X-I) or (Y-I) of claim 1. 16. Antibacterial paper containing the
antibacterial agent composed of silver-containing aluminum sulfate

hydroxide particles represented by the formula (X-1) or (Y-1) 10 of claim 1.

17. An antibacterial deodorizing spray aining the antibacterial agent

Cc f.silyer-c ining alumint u oxi rticl .
o oy T et (0 T8 o v of iy . 887 ke aghoLmiare of
cheniig&Fébntaining the antibacterial agent composed of silver-containing
aluminum sulfate hydroxide particles represented by the formula (X-I) or

(Y-1) 20 of claim 1, 19. An antibacterial agent composed of silver- and

orfanic alfl &MbredRtfing hidfimifh SAFRE Ry8ioRtepartitlesompr ises
represented bydhedfellpying femuBr(XHk 32 tA8RRBR-8Y 141 agent of claim
bAIch%SO43§(OH)agH20 (X_ 1) wherein a, b, c, X, y, z and p satisfy

0.00807 <42 FBTbT 8% AIHED 9% @< £5 13060 hap 5XFgidgnt
<tZahsdxrenéand 05 p 55, respectively, B is at least one monovalent
cation selected from the group consisting of 30 Na', NH4', K' and H30', the
total value (Ib + 3c) obtained by multiplying the valences by the numbers
of’mols ofAhesgations csatisfied & « £l Bc) &P zandi Ais aforganicacidl the
anign.. 20 [ rial accarding to claim 19, wherein 219 the
or@gga%ﬁcgaccfg %%f%%ig?r%ﬁe fgar%ejujal&-% is at least one selected from

anions based on an organic carboxylic acid and an organic oxycarboxylic
agd. 5 21y the niaciedasagen Ao ring lciaing o yhereln e

organic acid anion A in the formula (X-I) Is at least one se ected from
asieRPpasEd on anforganiccatboxylic acid and organic oxycarboxylic

acid having 1 to 15 carbon atoms. 10 22. The antibacterial agent

according to claim 19, wherein B in the formula (X-I) is at least one
monovaleMt cation- Rafdcted frdmithesroipEBRSIsERPBf Nae H3®iand
NEWmpd3.i tisantiiractarialmgent according to claim 19 which 15 is

prepared by replacing 1/2 or less of the "c" mols of aluminum in the

formula (X-I) with the total number of mols of Zn2+ and/or Ti4". 24. The

antthacternal agentaccoeding lodaimelBnvbere ¢ formed from the resin

composition of claim 5.

11. An antibacterial coating formed from the resin

compositicn of claim 5.

12. An antibacterial caulking material formed from the

resin composition of claim 5.

13. The antibacterial resin product according to claim 5
which further comprises 0.000001 to 0.1 part by weight of
a fluorescent brightener based on 100 parts by weight of a

resin to improve its whiteness.

14. An antifungal agent comprising the antibacterial agent
composed of silver-containing aluminum sulfate hydroxide

particles represented by the formula (X-I} or (Y-I)} of claim
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20 part of 5042- of (SO4) in the formula (X-1) is replaced with at least one

other inorganic acid ion selected from the group consisting of PO43 ,

0032, NO3, Si044 and B033 25. The antibacterial agent according to

claim 19, wherein 25 the particles are r?pL%esented by the formula (X-I)

and have a sharpness (Dr) of the particle Size distribution defined as Dr =

D75/D25 (D25 is the particle diameter of the 25 s value and D75 is the

particle diameter of the 75 o value of a volume-based cumulative particle

size distribution curve 30 measured by a laser diffraction scattering

method) ok LOstet 8c 26 Theiantbaatadak agen-racording WaimdShposed

wherein the particles are.represented by the formula (X-1) and 220 )

ST erEAT U 3 S e A SRR (ool MReice Darticles

gragpliles eectadgliar tjasalflepipéd, hexagpnakplate-tike, solumBaam 1.

(cask-like) or octahedral when observed from a SEM photomicrograph. 5

27. The antibacterial agent according to claim 19, wherein the particles

have.an akeragessdvondaly patiele dismeteinmeasties ynthedasererial

di ion rl | : ..10.28. The antibacterial nt

G e Son e sl R fRRe R Ae

areHBfabIDDamtA gl 48 29rThe antisatteyiditse dntascbad ity ©) clam( Y- I)

19, asvhergin, a; b, ¢, x, y, z and p in the formula (X-1) satisfy 0.001 a < 0.3,

09b<1.2,27<¢c<33,0001<x<0.2,1.7<y<23,5<z<7and0<_

p < 3, respectively, B is at least one monovalent cation selected from the

grovip 20 £Ansisting 9F Nas; NH4A3 and443W; agd é@%é‘?a'c@{‘t!%ﬂﬁﬁéc)the

obtained by multiplying the valences by the numbers of mols of the ‘

cahiRansfes e aa@rfs%)cg%@%@.grﬁé ahtib4eteriaPagerittdesraihygminum

tosalainn i, whereinids Adr-the-foesula Hfd)sisat deast oPROMRAIGaGId (3 - T)

anion selected from the group consisting of oxalic acid ion, citric acid ion,

mafic é id-ion Yarts '8’3ar8id]10n, glyceric acid ion, gallic acid ion and lactic

acid ion. 30 31. A silver-containing aluminum sulfate hydroxide particle

aritéb.aCterﬁarllaa e]:l’]i!:(\?/'ivl I%pﬂfsarf%ﬁgrenqtgglb%g}letaining the antibacterial
agent composed of silver-containing aluminum sulfate
hydroxide particles represented by the formula (X-I) or (Y-T)

of ciaim 1.

19. An antibacterial agent composed of silver- and organic
acid anion-containing aluminum sulfate hydroxide particles
represented by the following formula (X-I):
(AgaBp-a) pAlcAx (SC4) y (OH) »° pHLO (X~T)

wherein a, b, ¢, x, v, z and p satisfy 0.00001 = a < 0.5,
0.7 = Db = 1.35, 2.7<c<3.3, 0.000 = x= 0.5, 1.7 <y <
2.5, 4 <z <7and 0 = p = 5, respectively, B is at least
one monovalent cation selected from the group consisting of
Na‘, NH.', K' and H;0", the total value (i1b + 3¢) obtained by
multiplying the valences by the numbers of mols of the cations

satisfies 8 < (1b + 3¢} < 12, and A is an organic acid anion.

20. The antibacterial agent according to ¢laim 19, wherein
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following formula (Y-1), has a sharpness Dr = D75/D25 of the particle size
distribution obtained by dividing the particle diameter D75 (on the large
particle diameter side) of the 75 221 value by the particle diameter D25

(on the small particle diameter side) of the,25 % value of a volume-based
cumulative particle diameter measured by the laser diffraction scattering
méttmd@gﬂatmilﬂaad«fiamﬁplmerﬂcairﬁ t&m%ahﬁz{%ﬁ% ¢xlely is at least

S 2 h d 0.00001
CoPIRRRRY e e Lt oIl s o

re@péctmIwma@acleaSYGHehwfwMatEMCaﬁon selected from the group
consisting of Na’, NH4", K' and H30O", 10 and mis Ti. 32. A

silver-containing aluminum sulfate hydroxide particle antibacterial agent

whith is répresentedopy ey Tellodrrpforant@ i nant shbdpetiile a diskrein

1 I ( ) ),:pH Y4 rei C,V,.Z
L o A USROS 1 1A o

7 QUERALPEERY FEpRARERRBbBSR o as: @m%@mﬁamwwllc acid
seleetes:frm the Gl copsisting.of Nag NEW: A&+ andHB0+, .20,8Rd.M o |

is Zn. 33. The silver-containing aluminum sulfate hydroxide particle
antibacterial agent according to claim 32, wherein the sharpness Dr =

D25/D25 @hm@mrﬁsmé@ﬂ@sﬂi@y&m 2rebiaiedPy dMINgdNe | wherein
p rtlcle d| r D75 (on the lar ge particle diameter side) of the 75 %

valué %ytt 5 particis! rr%te? 55 (hithe ATl SRSt Sd&ytion
theeZbe ek dfsowoluine-basedcurstlaiive pagiclerdingteter, measwied s, .
by the laser diffraction scattering method is 1 to 30 I.B. 34. A

silver-containing aluminum sulfate hydroxide particle antibacterial agent

wRiEh is répresentetdncther falbwang formada: Of-d)iard mtan@ﬂar 19 which
varglglpDiged. 222, 1AGEBLADABISOUOHEO D) WETRINa ¥, 70

and psatisty 0.000 <y 5 ﬁ<z<
ard oS purs i speetifenmairl BYs H34E t5136h$hECSIIaér£omIEmnngf mols

alyminym sylfate dydioxide

24 . The antibacterial agent according to claim 19, wherein
part of 80,°" of (80,), in the formula (X-I) is replaced with
at ieast one other inorganic acid ion selected from the group

consisting of PO,°", C€O:%7, NO;, Si0,* and RO

25. The antibacterial agent according to claim 19, wherein
the particles are represented by the formula (X-I) and have
a sharpness (Dr) of the particle size distribution defined
as Dr = Dys/Dys (Dys is the particle diameter of the 25 % value
and Dys is the particle diameter of the 75 % value of a

volume-based cumulative particle size distribution curve
measured by a laser diffraction scattering method) of 1.0

to 1.8.

26, The antibacterial agent according to claim 19, wherein

the particles are represented by the formula (X-I) and
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particle antibacterial agent according to claim 34, wherein the sharpness
Dr = D75/D25 of the patrticle size distribution obtained by dividing the
particle diameter D75 (on the large 10 particle diameter side) of the 75 %
value by the particle diameter D25 (on $hg,small particle diameter side) of
the 25 % value of a volume-based cumulative particle diameter
mepberetdsyl thedasdr-difflaetidn sodtteringmethiddeis 1 toa1:8:d5 36.

T ' rjal accargj claim 31, 32 or_ 34, wherein "a" in the
fot}%%%g?\%%%sfa%i :sfi‘%;g(g.bo%% (gg&; gg%a§ %%01%'? T hreegr.t{'t'lf‘br}';1(‘:{:1{16'[:’L fial agent
adtordihged eminedl, IsprBwhichadsan aerageodevoretary pasictd. i ke)
digmetermeasired by he lasstdifitactionseatiedng, f%%%%m&lﬁ%%%m

gm. 38. The antibacterial agent according to claim 31, 32 or 25 34
has a BET specific surface area of 0.1 to 250 m2/g. 39. The antibacterial

agent acoprdingre Al 31432 of 3 which isrepared by tenlacing 10 ¢ in
or less of the "y" mots of SO4 of (SO4)y in the formula (Y-I) by at least
o& S ORAREHRSGRIANMCHE BN JLREREPTERIAB GPSUp BoAdists GHameter

53250043 , 5iPR3%, CORYNEB7 Bidd-anchBA33 £ A0 Aot Rfa of 0.1

manufacturing the silver- and organic acid anion-containing aluminum
stifate hiyttroxide particle 223 antibacterial agent of claim 19, comprising
the steps of: adding an aqueous solution of an alkali having a monovalent
:%t on an%ﬁm orﬁ?gmg:a% id to a.mixed aqueous splution of aluminum

ate and & sulfate and/or a Hirake 5 haVing 4 Moovadm Eatiohto Wherein

a.
asu
caurngingaoat adhesnalareacioBESO apda fotincorganitaacidarea of 1 to 100
apiop-containing aluminum sulfate hydroxide particles; and bringing the
og'tai ed particles into contact with an aqueous solution containing silver
under agitation to ion 10 exchange some of the cations of the particles

with §'|Ve‘rh@aﬁﬂ%@89é¥ﬂ%ﬁ9%@!ﬂ%g&)el_faqrﬁ?'g%l ?‘i"e{fﬁ‘%’}}?@&ﬂ%rein
aluminum sulfate hydroxide particle antibacterial agent of claim 31,
c8mpHsing thé& stéps 6F: ABagding E&stutiorroid Aydibxide @EOsfy 0.001
haying at jpast openengyalent cation, selected !fogvihe@fgléa cansistiag,; ,
of Na+, K+ and NH4+ to a mixed solution of Aluminum sulfate =~ &~ = 7
{A12(SO2)3F afd B sBfate{(B1¥) ABOH} Faving'tie abg@pectively, B is

at least one monovalent cation selected from the group
consisting of Na', NH," and H.0*, and the total value (1b +
3¢} obtained by multiplying the valences by the numbers of

mols of the cations satisfies 9 < {(1b + 3¢) < 11.

30. The antibacterial agent according to claim 19, wherein
A in the formula (X-I) is at least one organic acid anion
selected from the group consisting of oxalic acid ion, citric
acid ion, malic acid ion, tartaric acid ion, glyceric acid

ion, gallic acid ion and lactic acid ion.

31. A silver-containing aluminum sulfate hydroxide

particle antibacterial agent which is represented by the
following formula (Y-I), has a sharpness Dr = D;5/D.s of the
particle size distribution cbtained by dividing the particle

diameter Dy;s (on the large particle diameter side) of the 75 %
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monovalent cation to ensure that the alkali equivalent ratio 20 (=

(hydroxide having a monovalent cation)/[aluminum sulfate]) becomes 0.6

to 1.0 and the ([sulfate having a monovalent cation] / [aluminum sulfate] )
molar ratio becomes 0.3 to 3.0 to carry-pyt a reaction; subjecting the

obtained reaction product to a 25 hydrothermal reaction at 90 to 250 C to

form aleminum selfgterhydrozidéizamticles; ingingrihepartigles Ntearticle
contact with an. eQ olution containing_silver ynder agitation to ion |
ex%%aaﬁ{avéego?nl?%?th%%sn%%eo%a eht i %%sg(ﬁﬁ]é’ Siﬁfg?e_ i dilgepudgtive
4203 iethed Of rraptifactumrastireadiskbiike Isilvaéneentaibingf alyotindn

S rQxi icl tihagterigl agent of claim 32, comprising the
st%?é%?%ﬂ%?r%qé%%rﬁ%%n% r%/dcgc%d e Bl+g5ﬁ) ﬁg\ﬁng %%‘Feras?i% one
méﬁ@v@temhs@‘fée@deﬁﬂofﬁﬂaé;g(r@ﬁ[b CaVEisting of Na+, K4 and NH4-t)a

d solutian of Alyminym sulfat 12 (S04)3), .a zi ompound and a
s%te { B%)Z%S(())%)} rlg?/irr]ﬁ‘}é]' th§e g@(ﬁ/g r%%né’?a%gtadaéi@ﬁo% eﬁ”ﬁs&reﬂk?ét tHe 0 - 8
alRaliegaivhier rafio 8 (=(I5ydFoxide haVing a modovialent eatior) /7 and 0 =<

[a%;,m_g_g’n m {zi o] und]).hec 0.6t jecting the, .

0 taineg 're%%r%] p():r%]dﬁgg tf)'anﬂﬁsdrﬂcg[hﬁsnapﬁéeeigti(?# %tqggt% 2 %%nrt][g cation

foPm GirRTL St shy BXR e I s A T bAR gy th&Barticle's and Hs0",

centactwitly anagueous solution containing silver under agitation to ion

exchange some of the monovalent cations of the particles with silver. 43.

A method of manufacturing the rectangular 15 parallelepiped

sibzr-containintraduminsi stfateghydrexite particle aatibacterakagent
ngttgg fé(ipsa of: mixing a al?sueous solution of

of claim 34, comprisi
o S GRRRAT R HRSiGY the

arcicle F? 1 ﬁ enF
alUminur sulfate with “a Suspension of afiorp
udiderizévagitatioorsubjectig the elntdinsidsneadtidni productitoss -
hydrothermal reactign.a to, Ct m aluminum sulfate hydroxide
pﬁ?ﬁéc)feg;“%?nbd[b?i'ﬁ’élinﬁ]téé‘%%ﬁiéﬁegsqiﬁt Olg%tact with an aqueous )é%—ﬂ
solatioe contining silveyunderaditaticrata imfivexchange 1s@ewokthe. 5, o

.8
mangyalent cations otthe particles with,silver. o -, 5 50 <

14+

p = 5, respectively, B' is at least one monovalent cation

selected from the group consisting of Na*, NH,", X' and H,0'

r

and M is Zn.

33. The silver-containing aluminum sulfate hydroxide
particle antibacterial agent according to claim 32, wherein
the sharpness Dr = Dy5/Dis of the particle size distribution
obtained by dividing the particle diameter D;s (on the large
particle diameter side) of the 75 % value by the particle
diameter D;s {on the small particle diameter side) of the 25 %
value of a volume-based cumulative particle diameter
measured by the laser diffraction scattering methed is 1 to

1.8.

34. A silver-containing aluminum sulfate hydroxide
particle antibacterial agent which ig represented by the

following formula (Y-I) and rectangular parallelepiped:
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[AGaBr-21pALl3 (S04) y (OH) ;- PH,0 (1)

wherein a, b, v, z and p satisfy 0.00001 = a < 0.5, 0.8 =
b= 1.35,1.7<y<2.5,4<z<7and0 = p = 5, respectively,
and B is H,0".

35. The silver-containing aluminum sulfate hydroxide
particle antibacterial agent according to claim 34, wherein
the sharpness Dr = Ds5/Dy: of the particle size distribution
obtained by dividing the particle diameter D;s (on the large
particle diameter side) of the 75 % value by the particle
diameter Dys (on the small particle diameter side) of the 25 %
value of a volume-based cumulative particle diameter
measured by the laser diffraction scattering method is 1 to

1.8.

36. The antibacterial agent according to claim 31, 32 or
34, wherein “a” in the formula (Y-I) satisfies 0.00001 =

a = 0.35.

37. The antibacterial agent according to claim 31, 32 or
34 which has an average secondary particle diameter measured

by the laser diffraction scattering method of 0.1 to 12 pm.

38. The antibacterial agent according to claim 31, 32 or

34 which has a BET specific surface area of 0.1 to 250 m?/g.

39. The antibacterial agent according to claim 31, 32 or
34 which is prepared by replacing 1/10 or less of the Yyt
mols of 80, of (S04)y in the formula (Y-I) by at least one
other inorganic acid ion selected from the group consisting

of 80,°", PO.’", HPO;*", C0,®°, NO;°, Si0,* and BO,*".

40. A method of manufacturing the silver- and organic acid

anion-containing aluminum sulfate hydroxide particle
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antibacterial agent of claim 19, comprising the steps of:

adding an agueous solution of an alkali having a
monovalent cation and an organic acid to a mixed aqueous
solution of aluminum sulfate and a sulfate and/or a nitrate
having a monovalent cation to carrying out a thermal reaction
so as to form organic acid anion-containing aluminum sulfate
hydroxide particles; and

bringing the obtained particles into contact with an
agueous solution containing silver under agitation to ion

exchange some of the cations of the particles with silver,

41 . A method of manufacturing the spherical
silver-containing aluminum sulfate hydroxide particle
antibacterial agent of claim 31, comprising the steps of:

adding a solution of a hydroxide (B''OH) having at least
one monovalent cation selected from the group consisting of
Na*, K' and NH,"' to a mixed solution of Aluminum sulfate
{21,(804):} and a sulfate {(B'™),(804)} having the above
monovalent cation to ensure that the alkali equivalent ratio
(= (hydroxide having a monovalent cation)/[aluminum
sulfate]} becomes 0.6 to 1.0 and the {[sulfate having a
monovalent cation]/[aluminum sulfate]) molar ratio becomes
0.3 to 3.0 to carry out a reaction;

subjecting the obtained reaction product to a
hydrothermal reaction at 90 to 250°C to form aluminum sulfate
hydroxide particles;

bringing the particles intc contact with an agueous
solution containing silver under agitation to ion exchange

some of the monovalent cations of the particles with gsilver.

42, A method of manufacturing the disk-like
silver-containing aluminum sulfate hydroxide particle
antibacterial agent of claim 32, comprising the steps of:

adding a solution of hydroxide (B*'0H) having at least
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one monovalent selected from the group consisting of Na',
K" and NH," to a mixed solution of Aluminum sulfate {Al,(S0,)s},
a zinc compound and a sulfate {(B'),(50,)} having the above
monovalent cation to ensure that the alkali equivalent ratio
(= (hydroxide having a monovalent cation) /[aluminum sulfate]
+ [zinc compound]) becomes 0.6 to 1.0;

subjecting the obtained reaction product to a
hydrothermal reaction at 90 to 250°C to form aluminum sulfate
hydroxide particles;

bringing the particles into contact with an agueous
solution containing silver under agitation to ion exchange

some of the monovalent cations of the particles with silver.

43. A method of manufacturing the rectangular
parallelepiped silver-containing aluminum sulfate
hydroxide particle antibacterial agent of claim 34,
comprising the steps of:

mixing an aqueous sclution of aluminum sulfate with
a suspension of amorphous aluminum hydroxide under
agitation;

subjecting the obtained reaction product to a
hydrothermal reaction at 100 to 250°C to form aluminum
sulfate hydroxide particles; and

bringing the particles into contact with an aqueous
solution containing silver under agitation to ion exchange

some of the monovalent cations of the particles with silver.
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