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1 DESCRI PTI ON ANTI BACTERI AL AGENT COMPOSED OF

Sl LVER- CONTAI NI NG ALUM NUM  SULFATE HYDROXI DE

PARTI CLES AND USE THEREOF 5 Field of the |Invention The
present invention relates to an antibacterial agent
conposed of silver-containing %l um num sul fate

an 10 ant i bact or i 8l agerbESORpBLeaRo oo O

silver-containing alum num sulfate hydroxide
particles having specific particle properties
(%T&TW%‘FEEBEAE XCHIEF (GRMROSHT OF AL LYERI- CPNTAZVENGgRLUMINUM

d
cror). | YURRALE PnRbRTBE bARTPREEL fD R TRkRSE
the 15 antibacterial agent. Further, it relates to an

tfibacterial resin_,conposition (including a master
filter passability at the
tine ofTHdeged fén ANtheXh £ Ush Obe 8B88es dE 8PSASLRE L bLY¥t8Sial
performances required when the 20 antibacterial agent

| 0eHe agerrafddnPkediWwen-gontsiningt alumépumekaidateo

I h
PBLAPBELAL Lt FRIBo OB SlASL R o1 £ AL SEB o an
dasipEvscbetisy, adenn spamesed othiEQESScaﬁdalnlng aluminum

ant acteri roperties_(including antibacteri al
1 G5s credrrsRaoBotbr St ter having SPrEr PotnbaEL Gheh

t]&ﬁbﬁ@f@iés angafelc@@t Ehagt er%aicti@%ns@&eduﬁﬁo%&hy,
as anti bacterial filns, ‘antibacterial bers

AN RES @racmnd@é@t pﬁg§lclarfil1mt%r: spanificyeurface area,

Lélﬁ{ ]i")g,r r%d k?caeclt eﬂ'elsal ocaamrJl(é agg@% enqélg%facturlng the

ates 1o an I funga
amnﬁihummnrfélch@EMMLZ|ng agents, antlbacterlal paper,
agricm Lnéh%chen1cals and cosnetics,. Descrjption

f
the PrifF 9T 1 i GorerHice (1 il TR pHPRGtTBHAbfTesin

bﬁﬁﬁ S5 B PEWCERRlS12dihd & hhShet PREERS UREVBAY excellent
hun1d|t envi ronnent, which mnay cause a serious

%ﬂa@S& idditdeati tHre écrsrmer of ﬂmﬂadxmnan@w@xtrusmn and

le ﬁglﬁ i%&t%e@f@rm %e%%% ff‘gévﬁhé ' She

pro ropose ol'ogy such as
aamﬁjkimﬂtssrml ragps 'ia:(kmmasidd ansl WHixeld adehpaepased. It

1 B B L8 o B0 D Sl SO BT A o i
td@c@efdﬁ‘i@i aﬁ'&ér@&ﬂi@ﬂ‘é’élﬁ%&&pé@it@i&’ie&‘ﬁd 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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damage from bacteria. Qut of these antibacterial

agents, demand for the inorganic antibacterial agent

is growi ng 10 because the inorganic antibacteri al

agent is relatively safe. As the inorganic

anti bacterial agent, there are2 proposed a | arge

nunber of antibacterial resin conpositions conprising
an-"aft PhgBrEpmprragune anfdchlivhshenidity canviechienton which

an, 4 [ [.S ;1.0 nged W th.silver

o aa S TR B 1 R B Rt T omERt £xom

adtevvigwpandteelfabbvety dridjhygataky. Fors@@Whes problem,

JPHA 6-212019 di scl oses a technol ogy for an X .

art B4 £8r PAPPPESAN CORPLLPPEK Sorbrasiany aGkarial resin

Cafdiprsh 1 tAQHN wH IO AEN RGP &y HOMEMES 1ard NSrganic

anti bacterial resin conposition prepared by m xi an

affitidecaardialagennt Wit An inorsini hantibaghenjal agent with

[ [ [ t tfec Ln,terns_of all

of et hact ot At b b Pebe aRELLRE grif2, 56 "B Fo Brevent

t danmgyger doop dad:t@ntishacoeti af akkkenaneti®atteridd agents,
racteristics after cqontact with tap water and stiP

PARRBECTER LR, oo o g tA A LR RO & prsving
abkchagea tReOhnePgbhalt When haldie antl %}%tr&r i Igeg_?aitralvely

conposition is used in contact with p water
WAREE- the antibacterial activity of the resin 30

conposi §LoNy LS I .Or _great reduce
mthebyg%tEh%aﬁﬁg%aééxﬁsggE%o?c eF&ﬁgyﬁgﬁgganghggﬁa&ge

f ponpbaetiea ilaEnnahbeleo praveiiast e dNer ele@rie, cbhpbSitions
inmportant to solve, this problem Describing this '
pEgB‘PEFrFGxPE hPP AR iR ol al GRRLE iwish bagnpléveraparried

wehehni $nak¥amscUseRpblinki behers ioﬁ?%&%ﬂ%ﬁﬂe@n Gith silver
toilets and clothes are used many tines by washing
t hefRriiAe Fapvemt bas Thbrbivedy hhghbactibaateresinactivity

pgggy£é§ag§@g1&2§ﬁégsggggg?ces or under the above

condi t1on nust fibacterial properties to
pr event FolamagenflgmIbast €+ 2 820 8y el sdefs dh1ey t66RROLBEY for
conta er for a Ion% time, Although the

-

%p mﬁ%p E%@Smat A0 ;A ) .
aft PRECPARTAT Yrest S it GOTPL St 1OMeC P} 5189 & idVimrasried
abtt | bREtSfii@h PROPERALES Ufwer&F ! alik exteil, Eélg:gﬁl resin
after the manufacture of the resin product, t%e 1
FRTRRRT et P PERRA XA PIoMmistiag esi anpibddterislt agaht ywith
|PSles O HHLGHAMIROBIG Wb cLflseh,Ln; contack

w th tap wat er ¥¥5rqg ¥ &gghgh ﬁs%ﬁééi u%r%ﬁd%?t perfect
camtietrmgred enltl damagd arcrar ikdcpesparateal ldiafdersiterity,
Flcal:Sasr.‘?lsqggearoef:ncz:jlylact)rrf(ga éﬂtnnﬁiacterial action retention
characteristics after contact with tap water and still has
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 a while, 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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JP- A 2000- 7326 di scl oses a spindl e-shaped or spherica
15 al kali al um num sul fate hydroxi de which is
represented by the forrmula MA13 (SO4) 2 (OH) 6 (Mis
an al kali netal or annoniun1ng$oup) and has a BET
specific surface area of 30 g or less. In this

d S, = 5/ D75
oPSRTE, b Mt B Py 8 A RO P e piRAt g ms and
t Bei2etpaanictothaseiee D26 (manyt heineay g8 pashiglke them in
dlaneter sid of _the 25 % value by the, particle
dARoY R e Brs Tt AiRr SnanE 6&rtﬁr&|aﬁ Ja%h%t@‘ro@%%s used in

tha 48 Yivakheoef uaqwe! Yne- hased v F s
dlaﬁete?aneasu?eduby a Coul ter cogﬁﬁggkébh ﬁg%@ %&%'%ét

t BUE1BaCkPEI3AORKOPRT Ekafpkes Pastentie damabed$r2h bacteria
| rit e nd a e n.co Siti.o
”B{}Hﬁa\ﬁﬁéﬁ e}gpar e? A G AN 3_ 8- ?{%%g&ﬁgr a long

conpri si ng es are |n
paﬁ.mat drottineungh Itltn.el andiejsbac’geflﬁamreﬁ&ﬁ@fbﬁhb@rbf ale Mrior

é coggound can i ncluyde an el enent having the
e?F cEXREP LRI BRI RRCRAT I BACPEPPEF T bPBpEP t 7 e2ST BBIE oAt ENt

apif@t LPc&F £HelRaNRERLPLRABRt LRACHEN k@k iR Fﬁh@% the
However, there are no descriptions and exa es of an

aRRE bareeeraal gt v i ofnthet Féatn chaiuq‘leslsntotal ly lost

ils to di.sclose th
pé\?t S hg%ﬁggg Jﬁ'zésjﬁ %ha? p"}‘i'seescﬁ| 1gfeqnach “Tlé:g%té‘ﬂ pater
b’éorrmﬂuhadélﬂmﬂ ths ﬁ:esfchypﬁodﬁﬁﬂ ddithdaplietlees §aMa88 from

i spersed in esin erfectly In a_nonodi sperse
3? fee“c%e?"eb@i nfb?'b% nbhe Ne2BeRFer fankelong Ehee-

particlas-2pdobl b ek &’iae?@ﬁ;&éé bYs n&lhie dHdBe Vﬁ&r spherical
kneadi ng _ and extrusion, and hav excel I'ent Pt éme

5 1PFR i @t@mn%@mﬁntmdwdmwauwmmﬁm@rmwed by

| e | Ltion Le ar m Xi n
S PLRRSErs] (163 20RI IR 20 TR SELBY KDt
eg'rtmuza)caadj ks ar BB rspmi:dm alutrifelcesa o4 raffdz,brrﬁﬂy\gt B2 less.

gﬁiln cog¥¥$|t| n, and nti bacterial resin products
ar PAFtAAhes havdngne; sla@ifgnﬁaﬁ Reberzs/Drs

IE ibaedaridle Glatd @%%Mér@%ﬁi '\F:gdlng the
naterlals and antifungal agents, anti acterla

1A ﬁ@aalgéﬂfstzzar(pFlbabﬁelaage aaipﬂem,cl@ghaamﬁttan aide)
t
TGS STLGRIS L6318 SUTIRY, gL 1D, Iventan )

i's therefore an-objec
dea\tlldﬁéeadlamEItlaaCSEdeal ofAge mﬁpﬁébde df a volume-based
SI|Vi cont ai_ni.n al.um num sul fate hydroxi de

party Bty SwRPER %&\?ed§ﬁl“958rt Reaspresi s Soulier counter
meehganbe BNt hartebhak ra0aitlwPlind BRaRp1OE 293 Ae methods

have hl%h di spersibility, transparency,iaﬁlteness an
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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al so excellent antibacterial properties, especially
anti bacterial action retention characteristics after
contact with tap water when they are mxed with a
substance to be made antibacterial such as a resin as
the performances 25 of an antibacterial agent, and

contain _silver in a specific anmpunt, an antj bacteri al ,
agat B bakEicPeo PRl Cbe (HERFTRSY 10I%imSRM SRTAGELY in
hydmonbde spatskeckeatvhi €hleBEBY dafhSHethd & hd@erformance of
excellent particularly in the above characteristic

p frescoestand fdtitsacpaspablibgeyrtatasdichnime of kneading
SBAG bt 30107, { P HALRPRIAS dhakili U share.
particle size ‘uniformty, avérage secondary particle

di anet efhisppeient dsunfmene hmsancetiethiladddbsethptian of
nghhgg o% ngnuta turinﬂ the anti bacterial agent. It

i §PaRBFARRCSBI AR GFSLHe CRIBOSAE 1PRY BREPSK SCobYr BiXdBg the
Sangtibastebaatietigaht’ gsireie@BROGHEHOR ¢bBShULAYiBacterial
master batch) having excellent filter passaibility at

t RESLRfCied Radddiles bpumedtiuen shewhesinmwomposition, and
aphi [ a i d d_pi . sing-a_..
Ay et Br oA g S suffeaf 704BYCEEE Aesams,
daspébetberiay, faberbacaatibhctesinlnebdednait bekdes

fgrgeg £r0n1ihe ri%Ln conEosLt'on and havi ng

eXCal PRt ST 4P SpERY-BILPFt PRLEFARL Far BREY kAt Bgads agrats.,
ahtbeateerahl AEBRBELLeAg 8§@ﬁ€b?'hﬁt§ﬁ&b@@%&§ﬁ&?h er,
action retention characteristics after contact th

t AP hEt L urahdcheminel paenér faEmedsira - product s such as
anti bacterial filnms, antibacterial fibers,

anti bacterial nonwoven fabrics, antibacteria
coammagys @hdtbet Tbeeteional caul king materials. The

prior t .has.a_probl emthat when an antibacterial 15
resin Sj‘ﬁtodﬁc?:h]eéf%g?g& ﬁﬂo&ﬁ &€t £ WdtePresRkcinvention to

epwo¥ Dierantant O5adt i d Bageht @tipdascd 8/ M 1A L Mbddaining
is totally lost or reqt?& reduced in a short perio
Alumim jshifake dyduessde ppritd cdeis whagbt haveodpeed the
B, o i t : OV . i bacterial .
POl oo, AR 2oPUPIS 3 BORRERG) ) v
Frtpetaves hfigh dibpegsibiiieyentrangpacescyherieitéigdss and

t ' l.ways use such, kit chens, bat hroons_ and
¥%ﬁe‘;etés’?ce§rlﬁiﬁtdeﬁm‘tﬁ%a AT o PRRE C PP DduRTRESIR R s
ot ctang Al sied o el Gt PRdWa i &8st DEOOLEL Sy
formed frogmthe conposition, an antibacterial agent

(CBEGH ¥edPnwFER YREST 2919 fieYt ompoBi KeGrwabl @ substance
PR Badnde MRAUIRAGI L NG lenalti Pactst) ak age Merformances

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 object of the present invention to provide
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Anot her inportant target is to attain a technol ogy

which is generally carried out before an anti bacteri al
resin product is obtained, that is, to solve a
probl em that the 30 machi ne cannot be operated for a

long tine and a filter nust be exchanged in a short

per.i e.to.low filter ., passabil

(B 88 ot 8 5 iR dar Fompomie 1P oe ke fgmasier
ebh e i) ngaalhgseﬂcé\DEé\n@ fester RS UMty St the time of
n?nufa ctured froma resin and an antibacterial agent

nﬁéfiﬁﬁgzﬂr}%%ﬁ rgsiRRetfhan entihfertenial hgentcd heeaded
CaAabRi QP8 By | S..ener
| abor anggtlne re |re£ g?%5§%gﬁ%ﬁ 5%3%# 5% apﬁeexgé%lent
béispersihéiéby, rmktlﬂgacte:pna‘.sntésmn mmawam‘elames formed

agtibagherlal resin COHEOSItloa End an antlbacterlal
resTh prodhet tPoCPHBOSAE Py 28 aV&R@re§8§ﬂ enfhi ch

| diopegseBl1iogyst thakpiabiey, | §hiteAckY raﬁéra@iﬁgéterl al
of the present invention to ~provide products other

tsPPeFelaBovesHAEi Dbty eANBLbresERiapr 8dbEDD, rABRIKGON

c t e S h
25 Pt DELEROCECLFELE LnPRRSL | LB LB oo
aﬁ@tb@@@b@ra&ldE@ﬂDmlprﬁ@uagenéﬁchEﬁﬁiiﬁﬁiﬁﬁé@érﬁﬁpefllms,

. | t | .ch d t Th t f
et et o LUERRFon. 120 c 6oRRRE 64 nPRVEHERyBabTics,

it i8sctOr 84 1 abda t Negabone a@tfsaétéféabaasuifagﬁ 15
that sjlver-containing alum num sul fate hydrox

2861255 represented by the fO||OMAng formula (X-1)
or (Y- lpnaye orex @lﬂag]ta_ﬁ% %ér takvh%ro E;ah'lfte:%argsterlal

the perfornhance agent
Ceapios iptricsiuato Apr used gutder spanbi Whesr&ﬂ.ﬁhtf@é’ﬂ &thvironment
agtlcle forne frog}%he co sition,20 are al so

&R S-St AREi B4 ?Fﬁﬁrb p@FFF¥§t351%e¢?t%%lY lost or

fgﬁetaﬂﬂ}pa;mbiéd iy atsHdie berRoaf okneath Nd @diey of this,
extrusion, whiteness, transparency and anti bacteri al

adt 1 B et leARPBRE T et ef ithe E@eaenerlmmﬂtacm mpu:iromde
t nt d cts suc
(B e A ) SURlod L0, NP Ly D08

@mﬁlﬁwﬂt@‘ﬂml pDQ}ABVEme"Sa‘hIH aslongntimbasteat Ilau.l places where

%%25 LA9S aqa a tlbacte ca | king materials are
0 excelléht YRARhiE %& Sandpathrooms and

antileact, ebirakn@st itR &@hamth@ﬁ ﬁmﬂf tas i (ear Qﬁcﬁfa{§'izloths
contact with tap water. The present invention has been

%eaveaﬁﬁﬂuJsrhédlpoue*éardvﬁlmtswfeiawdpngduwne fovmed dirom the
CURCRATLURL, Lol st R Aot P U SRR B ene
resin comp051tion and a method of manufacturlng 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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anti bacterial deodorizing agents, agricultura

chem cals and cosnetics other than nol ded articles,
maki ng use of their 7 antibacterial properties. The
present invention has al so been acconpl i shed based on
thls finding. According to t he® present i nventi on,

é%d éﬁ@ﬂ%ﬁ%r an %n%hbacte %?8%8 ggo ed for a

ver-c nt al ni ng 5 a um num u
pamgelreslmeprese@me@ie@y drivergyf ollla@&menaowme a:e(qéulﬁed for

{RECBRRIRY TRE510teF oBn be Gy Elerahy masaeg Sy Bossiple
0 £@0 Q%v1§%< Qo an- 1%%%5.%2:%_% 1< ek si(i'f %o@rg)&lQQ%@( 2nd an

. < Yy <
r é@(ﬁe@ﬁc\télr}lalBres intpredistt dme tﬂnmnemaheny gatd dower cost,

eSOl Ehe wedrk wales iR Y23 oot ai ned by

nultlpIytngsthefu&tﬁeee&bﬁécthafnEﬁbeb&e@EntWQh$eﬁE10n to
the cations satisfies 8 < (Ib + 3c) <12, and Ais 15
RrgyégﬁlErg@p&tgnpgher[pgagbtap above antibacterial resin

bb%dﬁé't%' (%ﬂé gé)éoP% (:§ gggg%rﬁg%lﬁz%%@}éé %)cbf the

, y, z and p satisfy
5amt$5ac2e51§lcage3t 1that ys< 2anfifuhgalz agentand 0 S

Cc B_i.s at st on 0 nonqval ent
ca Fgﬁagg c?gd %ﬁenarggﬁnggnsﬁ |ﬁ6c5Fr ? paper,
hh@rlcﬁltaﬂdlFﬁﬁbmlaadswhh& Eoshletdne . Brief
Description of the Drawings Fig. 1 is a SEM
phot om ER®grEFHtAT S ek e #r9ent dreentipmhavg conducted

Exapphgi<els t]udJ.Féé] toZaA%%afn%@é %%%%%?5 §g£ Q%thc? iﬁgve found

spherical particles I n Exanpl e X-

atJ%MEidﬂo{Em‘n @ngmng)alsphanmcmhl Pare h@/ld&@xﬁ]paﬂtlcles

hagPeEefena by e il aRpraT (R2s ' B W51 have

aezaEMp@nt e CTisgr taphi £ pypperitaals ﬁarﬁhétlp%&fo&%&ﬂd’é of an
le X-1-30; 6 is a,  SEM phot om crograph of

Fig
3%12??%%?655?%@%@} 3 TA3in| FOERAFHELOR- Fompripigg fhe

'ﬁa%txﬁgﬁégh&ﬁ@%&:@&ﬁ aphe b1 di Sksthke PRSH 1 GLES cotpoai tion
N a X-1-
are a{gg 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

and cosmetics other than molded articles, making use of their
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Fig. 8 is a SEM phot om crograph of paired particles 5

G in Exanple X-1-35; Fig. 9 is a SEM phot om crogr aph

of rice grain-like particles Dl in Exanple X-1-38;

Fig. 10 is a SEM photom crograph of rectangul ar

paral | el epi ped particles El in7Exanple X-1-41; 10 Fig.

11 i s.a SEM.photom crograph of hexagonal plate-like
pantiibeeseri gl PreResItd o | - The prgsenp igvansipn has also
PRIl -ReH-A le 1, 2pard:i c.es. GL in Exanpl e
X-1-46; Fig. %%hlgfg %%L EM gjlrwr%ttgrﬁ%?rftolé{ra&p ‘of col umar
particl dscor8ing to thappeseXt] idv¥enfign, ithése d sSpEibvided

phat Qmi raph_of _agglonerated . parti.cles V1 in K |
C%%p%glgg:b\%e tE)%éL I g.g%%It f;omﬁo&edlg?i’ Sijvegycontaining
phduatnamoguaphtef hydesdice! pRathicdleds refrAsbntdd by the
Exanple Y-1-1-1; 20 Fi % 16 is a SEM phot om crograph

of OdpR¥ENFaf opBRdAcl(8s 1) Yor 4Y-F)Exanpl e Y-1-4; Fig.
17aLSe.a h ' r f spherical particlesg_
YK%?QB]TE%\%%%F%@Q}’?? g?zgﬁgf?d’ls i's a SEM T2-1)

pAot ohé chagnelph (6F-Idi,sk- | bkes pas,t el 2san®@p ¥aBit$vi 0.00001

le Y-1-19; Fig._19 is a SEM phot oni crogr aph_of
E%hag'rpfcgﬁpa&t? che‘g =VIA3%8 2 n7 Bx&npl % 3 101 S gk 2005,
is.a$ Botsomycrogr rectanoyl ar ; ;
Photomycrogr aph Ha re Iaﬁ ar ng;n%faf:j:é&elgﬁdB is

paral | €l epi ped particles Y-1 -30 i'n Exanp
3B FL§25D10P8 WORENRbABEOARELOGr Bphegtedgfromeasedroup

PaLhLEELESHY- M Iyl h arat i mpl e, Y-1-1..Bes

oGt ot dr il R R FEBRD fod e tan Fibue (b 4
aht)] baletzined agentl twifp Ihiprdsentliencest bontABdNGmbers of
[ se-wW.l | be .described herei hunder in_detail. ,
A e S R TR AR TR 1R 4 1 damag 2R < 12, and A is
ast | bogael ¢ sdob@emhioh. the present invention are a

chr?ound represented by the above fornmula (X-1) or
( Y293Bo-atd M5 -Bbeb by (PEDreBEIR ed by the fornul &-I)

I = 1t i i i bi t -
b linarsoiaq boneprn, vt ond S o o oo

PRI B &l ©s 56f Ot Be £ anpBUNAd 5,6 aseft ed<bys f he. 7 aboye: 2.5,

formulas (X-1) a Y-1) are very unique in terns of
p4gr<tiZCI<e sﬁéﬁ’)e,o gréiéesdi%‘%%ﬁfiﬁﬁ%‘bﬂyfpaﬁﬁ%l%t sieast one
Tbropheldnte rass oande Usbt eaMifom ahe §X68b | Rt s i dt H1Bf B8 Na*,

Of + + + ' '
NH,", K" and H.0", and M is Ti or Zn.

Brief Description 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 ig 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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di spersibility in a resin, affinity, stability and
nol dability. Qut of the alum num sul fate hydroxide
particles of the present invention, the conpound
represented by the formula 15 (X-1) contains silver

‘and an organi c acid anion (A) £n the nolecul e and the

c ound represenjed hy the formula (Y-1) contains
s?}veﬁqI#%%hﬁingiih%Q%ut not the organic acid anion

(A). Inrike vexd abekhe hdﬁ?ﬁni@w beRi£seN £ B rt il
the 20 fornmula (éékgﬁzay be referfed to as "silv r-r retes

afd dr daniFecamile Gr%dont ai ni ng al umi num sul fate

hydr oxi de’,. The Jpar i f L u represented.

byt he foula exh o Eoemist sBRAR STag Thsart Fard oles
(X1l ip 'Exanglteh&-dnt3shacterial agent conposed of the
particlgs (X-.1). may be referred to as. 25 ) .
"anti batt8ri dl 18génCEfaPfctrad creorpph of mige guadn-like
p@@khqbqgsoblthglQ@@mmﬁy@jxummy%gented by the fornula
(Y-1) may be referred to as "particles (Y-1)" and the

ant i bacFedi al Cagéng QEFpﬁééﬁowﬁcrpefp@htbéle$c¢¥ﬂFplar
(P ITEBRRY PR 1t AR R P T

the terFig.anti hactesEnl pagebhietobhappr e¥ehlexagonal
inﬁegtign" or "antibacterial agent" enbraces both the
aRtPhacteFraPagdemlespdit ity E¥ample) Xadd 45e

anti bactegi ak2agank pakt bebesmé ¥rb Ml

t he CQHEO%nd representedbby tﬁe fobrgggngﬁabkg??%dg%é
t ReTpafrifel €3 on Enempdepdudd4bepr esented by the

f or mul - .i tion will be .
descri bote halsrertimy PRt B P ARt o b mart oles
sHILf aneERydpdri deIparti cl es represented by the

fornulqﬁ X—I%' According to the present invention, it

has beeht§ouhtl 1¥hat SEHePUREPBLCFePFaPhagénfagaPnrEREsd

rppresenéedvby i hheompheye:ar gubapi - kL rthave the

followi ng characteristic 10 properties (i), (ii) and

(iii) iFeepéRrdehal SEM phiptomnisgrogagphset spdery qedrpact bcles
yaqef e a y+_a_laser diffraction scattering

ﬂ%t%g% %fﬂ%.ﬁgéﬁgig Yn? %ererably 0.1 to5 m¢(ii) a

BET spekidi ¢ 6sis bagEM pheaoofi c@ofrtph250 splkdicalparticles

LT T P PIBBIS Y Bt fon defined ae br = D75/ D25
(D25 i Fiheipald h@dmM fhaiBhebrb8RabRef spherical particles
Y-A-5 in Example Y-I-5;

Fig. 18 is a SEM photomicrograph of disk-1like particles
Y-A-19 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-I-1.

Best Mode for Practical Embodiment of the Invention

The antibacterial agent of the present invention and
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smal | particle diameter side) of the 25 %value of a
vol unme- based cunul ative particle size distribution 20
curve nmeasured by the laser diffraction scattering
method and D75 is the particle dianeter (on the |arge
particle dianeter side) of the®75 %value) of 1.0 to

1., refer, 1.01 tq. 1. nore preferably 1.01 to
% ﬁ‘ﬁ ?Lg'f i’ﬁaﬂlefcfl@fdt dereimmdnte iayslasadver age

secondamumaﬁhmc L-.al%@@Ehggr&kldeBg&tae%' fLg gyLface

area and shar pness particle “size

dﬁ@ﬁﬂ&@@ﬁﬁ@ﬁaélag?naﬂdfm@@epEﬁeent invenbnen angt Betompound

af CPRE=SRl B TR e thriinan Xt el IS -chine

havepauhdsf répess St ed @yORE fU@HEld €8 -t0 abd Aivl hheontain
objtlict of the present invention. Further, when the

BactEd &F‘h&Eéﬁt ath §?<Fieéllé§t(§@¢}ba%1ﬁe¥h@1 fresgrion based

| Brepkion affe ¢hatactell 2edehd 4 Jiteq L by the
aggl oner at ed but nonodi sperse an ave th &

1abopar fprialanaf@sl) Andolti )t kereameiryachd izl 1ageetms of

t h
PRAELELSR, Lok Ohar 06,1 SFBRL LAVERL op,tetenvar o
UGOﬁeBﬂVEﬂeSbaaﬁdaﬁﬂleZﬁlt saBek¥caggbarer at ed Aldor

n$nod| sgerse As for particle__shapes, the particles
1FRRT AhPT bakY eiftal Eﬁéh{lfaﬁéf%a‘gmys'ﬁal@v dsy Ando

shbedssal 1 @i sk-1i ke ("go" stone-like), paired
(hamburger-Tike), rice grain-like, rectangul ar

par al | ePepiofethe relvpgjona splatéel hk@roxnﬁalpwtlcles of the

( - d .qct ahedral particles.
Eerert Sl A 6 Ve Dnd SbrRRairan i the formila
r et el enoentitd geilver @nlBanFodFanict Acld 8h8oREMY) in the
pho om cr o%{ aphs of typical particles obtained in

¢ e resrrurndh vertrrsaNtrRebY shiap efomulde(Y-1)

Rﬁﬁﬁﬁ&i@é s@ﬂ%e@%ﬁ:lﬁ%%%&ﬁ@%out 1%t§§('\é%1§{5%n120 8868)%111011

phot oni crogr aphs enl arged at
FA.- 14 is a SEM phot omi crogr aph of conventi onal | y

known msulfate dr ox artlcle
Exanpl g"is gclfﬂﬁ he %@#&ﬂ & Y5 tqoél?lpe% 49: by the

]fctanﬁLa Thege wpheia cafepasditd 88 ‘Cﬁﬂ'\b@rdia\ﬂ &A1 acia
herl caI articles having a snpooth surface shown

'CCTP 9 U ekt ae i P et de ¢ gr aiT®e on
tﬂ&t&@f@;—?%f $heWBohBoGhe- répxéegﬁﬁé&aﬂ; P 1818514 (x-1)

havi ng a rough surface and win ¥ratches of
@eacke raftaxared hoRig partiphesi Gt I) ~ and the antibacterial

agent composed of the particles (X-I) may be referred to as
“antibacterial agent particles (X-I)”.

Further, the particles of the compound represented by
the formula (Y-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-1I).

The particles of the compound represented by the
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particles having small hol es (unevenness) shown in

Fig. 4, 25 spherical particles having a snooth surface

and nore linear portions than those of Fig. 1 shown

in Fig. 5 and spherical particles having a rough

surface and winkles shown iniEig. 6. An exanple of

the disk-like particles is shown in Fig. 30 7. The
pdraimdtiss (Kafe andosie ppmtdicliesab farke dumgbundontprasented
r i.d ar a l.i ke a "gQ" .stone., The ,

df% k-tlilekg%par G'Llacl(gls_ h%\%ﬁ Ghe Pﬁrge.s%oche?\}’evegl (1l be

S deacd befin hextaipice 1ok tibe HiEig ed-qearticles is shown

in Fig. 8. The characteristic feature of the

particles is that two 12 disk-1ike particles having a
flrat. Hobh PES: ' ?éﬁ

paiqr ed %ll\ll ?ﬁm?h%ed bot t%%%g%f)?%%gpggwg;%#% aneés)c,ﬁ %Y the
afi@raudpad&-dtizsts between the peripheries of the two

parti cl .al um num salt hydroxide.for bonding 5

t he tmggFgéélggig%gq}eonﬁ < ntlg?’eﬁg}f’flon%t g'fast %’@en found
mahangtheushadkactébtialpagead partiehies kepkekbbkeed by the
hapburger. An exanple of the rice grain-Il1ke o
p&PPYEl ger}“&lshd%ﬁ 1/ nhpvg. the fré lgwdpgcrbgrarapeistic
eBebpbkesed! Ak | ihe) BAK!(€hS)! $nBLLLALEG 3R IS

sectron in the direction 10 perpen ar fo'the

| 6hYi t udisrmlavdinegst iseconslaatynpsirtdicleudaemethe measured by
particles af. _Fi.g.,. ave .small winkles on. the
surface.%hﬁigéﬁ%aﬁgﬁ%aéah?QWiﬁﬂiﬁﬁﬁ¥ﬁg BarirrePépPpédto 12
particl eim,| pradtewadiy 0.9 &0 ang,they are a

rgct ngula&gﬁgrallelepiped 15 close to a regular |
héxhhedr éh Fegrd T o vt in et iR O AP Sk difpl 48 bfm° /g,

the hexagenale RiAte-1l ike RAf ti2gles is shown in Fig.
11. The hexagonal “pl ate-l1ke particles are shaped

| {kdlh pleatlkeatpneng ofbichd peet iofl eas hex diedmributdomede £ ined |

b i i T ' ides, d t d.to.h th
sgrrzl )Z(OS:a%ﬁgF h~and c)é%f(lgéfe Sl&o%ﬁ’%gpﬁggsé&ﬁoga%\égﬁﬁifef% the

si des naymadl pauidclAndexaepke efidkhecectrbessal value of
particles is shown in Fig. 12. They are shaped like
an oct ahBdfAtUBRSRAERY CHIULRE 1 VBBt BeloFiBpaliat ribution
oct ahedr @Rrv25mARs8XBAPLS Phe !l '&ET&?{ ' | S
shown in Firgé m13.S Each gol uﬁnarsggrtl C ea%&r%gévcgftaﬂesrlng
swel | i ngMmatagheangdizt ilgh thebsanni ¢ e |didnden (sakehe large

ok (O RBISERl e B B HRBRE A B o co
13 have a.bargeefendisTyaf. 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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30 irregularities on the surface. As understood from
Figs. 1 to 13, the particles of the present invention
are uniformin shape and size in the figures
(phot om crographs) and have high dispersibility. The
shapes of the above particlesidre expressed to

classify the 13 partlcl es, and the particles may be
s PR ed@F]@P@@d i ncl ude ot her particles in a

" requl rrRPughiE “55??5%?%‘%%2”%ﬁ%lﬁfepg%mss §E-D) ot
e&@h paesente1awenﬂabnpmamanﬁamﬂqud|gndpaizmﬁhé@laﬁé

t. Ad t
< GELARERE 750 98n CHREL FU=¥o Ria VB COSPeaRt Shaget AEd size,

sha@elgf abb@oﬁé&btéheénﬁxmbho@fls&alé?csfér esglt for arﬁlcle
| nventl on. One of the indices for specifying th E ape

ofheRes. 1the Ragtdicdes @fmantlbactﬁgmaéragqniarare roughly
s ty b the fi eI d.af th
pgagggggn ustr?@e&%&%ﬁl Sgggp ggFC{E%P - Shong &éﬁeﬂédpalrEd
adhgmbutgearf ackedr eaicef ggpheare ikayi ﬁigctaﬁg&a&& V0| une

e rface area_ of particle
cPatatLefebipefie Hedtrare Mt o ke  sphunpe (cask-Like)

Vade! betaBbagsl aphiyictesl s AedédethASi &1 &
(circunference orfs t he sgﬁe ar ea aggabr oT ecetaesahaa‘?es W%ll be

p@?ﬁ?%ﬂ@?d/l@c@?‘é@lhﬁlewehber@fepbane ob Bngpectu oo a:fa

particl S t t he art|

ci reul aif)gsiAS]l é:? hiefp%éés)e&fM v%'ﬁ?mo‘ﬁr ?Jﬁ%pgﬁhgi%i E%Plcal

shapeioies bbtapaetd th Em@ns:stdswﬁthélpfmﬁu €h@efBYoRE The
in Figs. 1 to 6 and has a

ed |
vgﬁ%??s égpm?lle?’ﬁ/m o3 m—‘cﬂbﬁ%’r%@alaweéapnsth@ér SEM
o%@@tmiscfoglr z%lﬂs'é?ﬁalirg%ﬂeﬂﬁ 'HbYﬁniboﬁ‘(?]ok'?;% di § Fobxke Fig.

% stone-1'i ke shape) e partic
n%”ari‘ss él ﬁNePbpaaml%@sé‘apw ph corvenbional hyeteowasalkali

7. More
spec [ caaélr' % I%FOJ ec @\%V\Qa{twf gt he particle

when séeqampiddﬂefdltm@(yplmrlmfall b&raxt:$e9faf@tgaltdv@1nln Figs.

r?stloa ﬁ,hill s circcul.ari.t whi ch satisfjes 0.95 <
IS Sk aaln%iaértﬂ Fddndtte i vigiqdh trgro

afpHdiei el |pdltﬁlcclsﬁtﬂaﬁfhr¥@'acrbn&!cﬁfl’?rséﬁlﬁécs@télﬁiv&r?%n Fig.

0.05 <a<0.5 Inthe present invention, the paired

shap@herdaadr gerticess hmpandfsmid gueding emedres surface
It%ﬁ}gﬁ wa qu_m fpg?iieqﬁcﬁabgr%ll%ae%r ﬁae‘rilh%ed radc’ug‘?h surface

g. 8. Ther®e
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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exi st a gap (groove) between the peripheries of the
mating surfaces of the two hem spherical particles.
Preferably, the (short dianmeter/long dianeter) ratio
"t" of the paired particles satisfies 0. 1 <t <0 .5
and the (width of gap between 1% mating surfaces of

heyi eres)/(short dianeter) ratio "u" satisfies
052 T2 hak 12 cethATad o L Ak ehi o sira i 684 a domed
glopprdiitke sshiaRke Gird RRuiRald vele, BaANSGE el didales as

shape with the short iameter as the axis of rotation
aSYENEWTY RLENGS  )Aand G Pperer ablgtsthetyadmthe peripheries

di Kk ' er) 0. a" of he_el l.i.ps ,
CKArEReclle0pg: 1 aTe Ul 1ol e LD BhLR 3oy bonaing
"shesawiosfliieksO0e4i18ts 4nOthb. ckntkeleppiesent of the mating
invention, th .rectan%ular parallelegiged shape of

1

t FEEFEFESe) eTHEEnRALREY PRECPGLEFClEOK151kgyanagmbyrger.
shape spfll tRkmbPe dohoxahadr i$11 | B,aFitg.

regul ar hexahrg%r%n. The %d%llﬁ?ligﬁ\ggﬁéc%taft%&ﬂe% %5 Shown
pief Eidhl ¥ -safhefpreiocted shape 8f etachheipeegeain-like

[ -.,00, sth n pl.ate-li ke shape,of the |,

A FEe kLR Rl B Rk s os nh: Atdcien
sheppeadishaem to Eheg. 1dhgiPudfiesablky relche onVadeklinm®st
circularity "c" of the projected image of the ,
pSFFFB?@rmhéﬁh?tp?ﬁt%%%%sf?%n$%%e ? op%ar pEedl ovrinkles on
behtomirgyrkace satisfies 0.95 S ¢ < 0.99 and the
(thickness/ (length of diagonal I[ine of regular

hexagomn exarey lepof e sé¢ban@ul @5 pa2sldaicPpipes panticles

t At dventl t ct ahedral shape of_ t .
ot (TFEE Eh 2 Pl S £l Bk L PP PR ae St bl pbepipea
sbhpeed tbi keragubatrahedahbdasneghliyhatret WospyHaR €6r8hce.
a biased octa edrog s shown in Fig. 12. The above _
Wadel | '%nﬁxas‘b?%?i% tfa/h@she}fﬁ‘%‘?%?‘%kﬂ’ Lot} fe Raptickes is
SsioWn 9in WiHoui 1 gaRHd hd ALY Saddlf t,@f@{
particle,. it@ma | ook Iike ggﬂ}ﬁexeﬂi]ﬁ{é%lr alfjb]gér:t cle %iu%s are
thapedndikan phage tavsed Bye thewed wfuhf hekahedron formed
reso [ t S tom cyograph. In th r esent
et otadh, Mg R YT UG hedd L BNGIHE came
shapet bfartdhecpaaritchbeihbel beiesedn col jow@it $hapeidss may be
shown.in Fig. 13 and covers a shape having a radius
(ﬁo?m%‘center_ portion in the height direction of a
col um athegBmbSeloOthe odthddF®s phh® iAUMSs Undhfin Fig.
top surface and the bottom surface. 5 Preferably, t hie

e ThedeRres sfiaped diikey anc bdfadedire tdssembly 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. 1 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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projected i nages of the top surface and the bottom
surface satisfies 0.95 < ¢ < 0.99 and the
(height)/(dianmeter of top surface or bottom surface)
ratio "d" satisfies 1.5 < d 3. 10 According to the
present invention, as describdd above, silver- and
organi,c .aci d _anj on-cont ai,ni_ng al um num_sul f at e
PAE S S FEE PRI SR My 9% &1L G 1, dsrfggamed or
sugklude SRMRY @Rkt idlek Linke (nBQ'1 ShiRer! | K8he surface
pai red, rectangul ar parall el epi ped, hexagona
pEEPeLness.r faae isrgoalariities evfalbwdddl wandkles on the

arbeece STGepRaPRatkiEte EEORERCPebE: BRa I 1B EEE ana

canybbec entistlkehed orMraneiilseenti.l ver- and organic acid
ani on- con ainiﬂaHialuninun1sulfate hydr oxi de particl es

havi ng an“opt¥ OB L HFHI GBI EretEvemphéhe method of

pépébﬁ@?iﬁﬁcﬁhgi Q_Ha}IBé’ SPRHLS Y0 1 RERYI L8t he present
packi ng. The particles are not agglonerated and are

e%@ﬁﬁnéﬁpn;in di spersibility in a resin, and the .
2091 0mesALl 98 ehe! Mo, 50L BRI SCLAL cRUSD! hD HicoreRknne

does nof "occur "or rare

waht i bkesebs Madalilck csreansirdeyeshd apHaia fcf agliehShave
at a regin product caonprising the antibacteri al

th
e WREdalpetif g%ﬁiBin_EHF?BQUQQFiéPduﬁFéﬁerties
even whgsad e §%@>th‘:’e|l;ﬂic€fty5“£”qrs bBrtheares LFQE%@%%‘%%{%% area

is very low. Only this ndnodi sperse techno
exhisnherea heypiee sbkysamgvanmeast parblicael Vstuyface area

i har dlyy..at.t ai ped by, the technol o f the
"0 PuEefadp. ML AU LaLTEA Y S, RN 00V 0L L6
ageindripatticles (X-1) of the present invention which
exhi bi t §¥g£%,unex ectedly high antibacteri al
act i vi t5P9% e 3 FHowiRratey secohd dekinediasafso

EEkERAE o Ca AD4 5 e
SgrticIesiéﬁf?%e@%?ﬂ?%gy%égs%ﬁgai%%g%??%%éggﬁi%%?asﬁgh

Heajrt bmt e bate Br¢anfepenpe ofi whans ofasject tan bé padticle) .

adi.€ S\ dr | 5 radical (OH) is
A Ao 8 o e O indet B S agiiEd hreviees
for a |ongHs presean theeattiobhactiBei gbhageshl ofhapdef the
present. invention i s exposed,to light as the organic

FA LG MAFBHIOEF TREoPRRE IEAEePAY| bt shrped el bfe thdall
Y edidv iof Faagh af thhe &Q&i@@&t§rwo§ie%tsfﬂg?gfﬂé‘ilﬁ§ wg

as an anion, 10 which is one of the factors
afeilslti my afexrabrity beseotisgfisds e¥s oEnmnce of the

ant i ba&tnertih%l p%%esrétnt()fin%%tgro%s,e%%e 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 means that two

hemispherical particles are paired as shown in Fig. 8. There
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invention to be maintained for a long tine. Mst of
silver-based inorganic anti bacterial agents of the

prior art have a fatal defect that they do not exhibit

15 anti bacterial properties any nore after they

rel ease silver ions though they exhibit antibacteri al
properties while the can rel ease silver ions. The

pregsiéift & gapntpsRovasi kat Wgensthe geeriplepieablemtHan mating

aqqgj.td ' t he._present. i nvention, a 0.a

t %ﬁirltdéaf%a%cst %&Cg?jdéanrkqvgn?}etﬁ%cst ST % é%?errq-tjgf:]t?é%rel %ﬁﬁ%ﬁlrably'
i rpreoVishoref Hieanetbirélony abhmened) byat b VWUCBE&H@?aired
organi.c_ acid intp the nolecular structure of each o

t I r%hqlﬁascf%ﬂ% 1e§&ntl par tifciPeand %he) (widtmefan between
| M@ HOBurdaca 104 1 dbd t i gherori0 “u~
ant i baggeri al 2% %Er}%}?%%%%ﬁ%gaﬁggﬂg?%vﬁmﬁn% o tylo v

byathie faleey @ -dissperssi<o® . 5of f ect and the radi cal

form ng-ef t se_b he _effect .of inprovin

conpat i ETx:ﬁI Hﬁi}% Bg?'ﬁggﬁ Etﬁggggrlggmstgqe Fﬁ&eosggﬁfleilgsi ghape
obft hireapbirhdctier mebnagenisph@irdidda ¥MBdh&ikeSithe short
tﬁat is, the gulti plication of these three effects in

t A&2PrEEEneS 5B AvwdFt Pén FotRE ichnpgssistionn én Fig. 9.
CorBeurdnal,, t e f 6%z ! ; ' I I
det ai | herse/i nun%e%ﬁq%ntagﬁém%renullgjn nggﬁ%?é%ﬁgdaéfo a” ot
pkbeserfllipsentshonsfial Orapresantsy theradmiby wifdell’ s
silver .i on excbangﬁd i.nto the % anti bacterial agent
pAPUFELEE Y AsSt hE hURELEEal - $artes 8" 0 - BRcones | ar ger,

-mor e si Inethé spreserycinngadibnl othhereaphhhacheri al

aﬂent i)aiti cles with the result of inproved .
aHe T BacEerPiPeYRe Pésthewmrariitd snusanpddraty sheepanticle
SmRGCREPE 5H08nhBL 98imBiL¥ efo r@yhéﬁgﬁé é%gn oét'%. HoGhul g Fig.
froman ion exchanger (solid solution) 1n the
ehl¥i pBnAehegubabeberehedibner Tixé déadahktebyphdwei cdtpr s”
of resin nmolded_articl onpri sing the
a%’t‘lgg E?%?Ya?agb%meﬁa@ge%gn% %larok %rown and it is
not ecanoniloal prafent "alvént Dob, Othﬁﬁlﬁ@xaé@:@aﬁxﬁﬁéiﬂéelike
l}f’%&beco s difficult, Wien the nunerical value ™a"

PfesCt ooe sHAFFLCcthgiedBang 61ak| regnlasnhexesangéd

it D14 ber 1 gat & Dact exd %h@&%ninpﬁig} ;igs i O%feugéalbﬂﬂd the

anti bacterial properties are har eve
et bre, civopaakce “ahtobatherpudjpropdriyage of the

8l opf 0 Lt he.col qr 1% robl em proper.ly,

1

2‘%{ E dé;sn reg-{)ﬁ;? ?%tg?%nafﬁ?r%g%ler r?De.suF%acgh?g t‘slé%é?ittom
"sirfdcd Batfieraukao (96 I d s 6 Nos hed 8REE 8fi Bendd00d ength
to. Q.5 gr(if erably 0.00001 to 0.35, nore preferabl

d::% jagohal 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
like 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 =< g = 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-like).
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to 0.3. In the present invention, the word
“containing" in the 20 expression "bacterial agent
conposed of silver- and organic acid anion-containing
al um num sul fate hydroxi de particles” neans that the
anti bacterial agent is a substlénce containing such a

Il amgunt of a conpound conprising silver and an
2%&'@%@0‘?@9 r@ﬁ@s@%é@%d@?@ ﬁﬂl‘gmﬁﬁﬁefﬁh@m%rﬁﬁt tsdown in
f erieul @32 X N f 0

eigul a32anEXcbkekdiaty %h&%%kt}%gl:péfg rraﬁ(];li%j%focrﬂé nLé%t ter

other than the conpound nmul a ) ‘does
appEsionhen the heght disgsahiemedsar edlimyn tiei qioviden . 0 to

X413y dj t] hod., Therefore, it _is.considered
(e e F AR B M5 g SHE *Rapiad sb e on ufface.
pareifelrablearthe npbdves mlde 1ampuat rehlash byer Nz L ¥n the
in the formof an ion exchanger but also in other

f B RAFER 4BRISROPE dpire drom W fsesk andastieeBobfomhsuriace
P . L f&ractiso 0 nd/ aqr rrigles
PAUSECIeLy, 4 14189 LD B e B L cer o cop
aduufbed oD bbetsurfactacdB ravid htg” caseisihes payifgg <
attention to silver, it is considered that the

anfi bacterial agent particles consisting of a solid

sol ut | RrcetdNey itent BE QPyangett WhirBnshb¥era Wdklhic? 11,28 above,
i on_ exchange al |l owabl e range have a snall influence
UPbhVES (I A agideaPaopr 6auERiningt Aluminnmesulfate

| tﬁfd?&i@@%@fﬁ lége?k—fﬁr%lgféﬁsapég%f%ggﬁg fl?inoi%’f)e such

of"a perfect silver ion exchanger solu
aAwnephenichb, f@iskt dik&- (Ygof shenerkskal ,ipsepbion,

ny_t of mpnoyalent cation._In fagt, when
rERand B el 01 Sl BN BRka Sl biafe ndEhan "Fofe
rguch 11s- Tt} | vt yh €A 0SE 404t B8tulhat NEafi by Sﬁr;b@Ed@@d
can forman ion exchanger strongly at a w de range,

tHACTSI S| 19 APRIGEZ BbPD st rRiterOse onifiet herparticle
CHLAIRNGN's (S RO S| YELS Ol G ety Lo ] Pedfl Xed

with a resinlmnth the result t a reductron’in the
whi t enéamdridfe ,a sidyier -panductgdthe aekd mrpratusintaining
brown or bro

. i t l.or from_ white to, rk wn
RS ST A 1t LB IR o e e
fpenatiicdre dfi almeglely) char BeYpp6eUdsd aebotdiidalo %@f}gﬁti)éation
and. econg re taken into account, Na', " ' or
ESe) Q%@§ﬁ¥¥gm%§hﬁﬁﬁi Bis relatively preferably Na',
20 NHA'Thar pEB) o 1881 8RN §5ET AR YorldHs + OF é’r%cga%%eg%%cellent

preferably NH4' for the above purpose.
Vile@dsPRESdbighévenni agrediscoind atiomgdlmanntinn off the
%%%g?%ﬁé%%ﬁ.HT%%E%ﬁgﬁﬁEt@% e%i%?%%%gyn%% %E@dr %% rarely
occurs when they are mixed with the resin, which is considered
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 resin
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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preferably smaller than 1/2 of the total nolar anount
of the 25 nonoval ent cations as B when K is used.

Di scol oration can be prevented by adding a
fluorescent brightener to a resin in an anmount of
0.000001 to 0.1 Therefore, whekt Na' and K are used

as_Bin, | quantltles it is_preferred to use a
flﬁﬁﬁ%ﬂgxﬁaéﬁﬁ &heFO fRFETHRESDr event i on of 30
di scol oradd PRasbA ﬁﬂ}?tﬁ@%ﬁbe@éﬁé@&f %{'g]ﬁoltaﬁgfglcles (X-1I)

particles conprising three different
cafi die iesenly @Mntlwxmmcmmm tarf ibdrecerial

“BLEAF S0 COTPESY LR LIS SERM & pvasonyt

onx;behctai ¢bHa) nisareadilypfoched fidnChhdQgs Mlcterial agent
di scol.or. or_rarely discolors wthout using a
f IRRFE<ER G608 Ghilomer tlmtehé’w 5#16aﬁ@@ﬁﬂoa@ﬁ:emaa§h@me@t of

beneBi-&8Ent MR, & B S e%r_ll tonP£ EHE og{%‘:%lﬂ.c acid

monoval ent cations as pro
whisc hngeesiured dingeoltbe onteanaﬂysdm&cﬂbmesoianhbemolecule

CRECIEE L 108 BLEseaL LGN LoD MeD. LIS e epqanion,

fhﬂlhdchsﬁsnbnbrbﬂfﬁmeﬂaﬁcf&iﬁl f@% enabling the antibacterial
2, 5-t.hi ophenediy tert-butyl -1, 3-benzohexazol e, 10

|
4PEIfBF?€B€ﬁ7Gﬁé%;fo?HEJFPF§FFP@énége@ﬁdOf the present
PYha2akiRg- E@S%@ m%llﬂ%‘ii%amfo@ 9% ﬁ:im nd

coumari ne-based fl uorescent r|g tne may ‘be used as
t he fIuM@éEc@ﬁtSblVghtbaseduinofgammCchnthhac@srﬁal agents

bri . ' d at,. F d .
Rt e B g A ——
lanthbactbrane prejerabey aiseflortefteb tHdy 8 ease silver
f or nul X—I% of the present invention is 0.7 to

11888 %9&? Bey Eeﬂslkfﬂot enpibpgseripdfRFQRRYE o9 whtide they
ledn +B€c38EL| Qi‘ﬁr@fr' i‘bn@genfhep J‘.één&érglf‘ %v%?%egifgically

invention are readily forned.
28cpyesebhbpyp2oBlen. 3. 2, nost preferably 2.9 to 3.1,

(he TLPRSLEIg) SHEL BRLL! Lo OO LIE RSB o, e

i nvention are Teadi

cat tiohsdi fatherfof nah aaﬁ‘&(ﬂbéxctiei:b@l iﬂlﬁpéfﬁ Oﬁe@hépﬁént
the catlons S expressed as (/b + 30? %%

SHPPLAFHRT FdLestihigh -lsﬁ‘yt%lfﬁd bmﬂérfelf%#cyugg £ e| arganic
301k ddhotHRe aRbiDasT SF i @h@&;@fe P@ftégéﬁs tg@e

present invention are readi!l rmed. In or
Rt ifeas el a hageatt patesc bqs d&-g0t of Q;hehprepent iiodwention

SJ]_@% ai}gl&li]!e P@r{é Cﬁ:?essllmzlgd thaﬂ(fgﬁjgéfgﬂmbgcterlal
performance can be provided not only by the above dispersion
effect and the radical forming effect but also by the effect
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
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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30 particle size distribution and to disperse the
particles into a resin in a nonodi sperse state as nuch
as possible in the synthesis of the antibacteri al
agent particles (X-1) of the present invention, an
organi ¢ acid must be added durlilhg a reaction so that
the qrgani c ,acid added can be incorporated 20 into

t &G T3t s PIGELUPRETOFLERe ot i i raimesicadevalue “a”
PRElEomeds 12RO GRPC A0 S5 iy %)@(T%n%‘eﬁ?{lhné:o the

organi ¢ aci d whose organic acid anion
f snfibactrripli agent! pasticies witdl cheedebudm afii anproved

b i c_carboxylic acids,_and_organi .~
AR PR IR, B e, RARE  sBRn BB cEs) vRaue a
pbef:e_m&bl yoﬁtléﬂ@@t ﬁm@;@eh@@t Q@p&&_ﬁ%a@ﬁ@@r l@ﬁﬁ;@a Fom an
organi c _ carboxylic, aci ds and organi c oxycarbooxylic

acPHsSREIRGSY (3L 4% seditdrrdt nsthprammeiegnnent to become
C@ﬁ@@@rabﬁﬂﬁe?nﬁhérﬁ%g Eﬁe408§.‘fo905¥| agEQFEﬁ’ n8¥80328rticle

di carboxylic acid, ocar boxylic acrd; tricarboxylic
agéPupreRang e bovtjibacteadiad, agentratdic beaphexyiile brown and

acj aci.d,_-ketgni c .acjd, _aldehyde acid,

Rt L 8Os ST n oénBe i Sbipiaey Lk axchange
abdesabssiifei@oft . Outhedf t h8aRfre N VHYANEC il comes too
ani on_15 nost preferably at | east one sel ected

A is C . .
f BT ¢ heté? ofBouBbnef sEihyest 1oRarrehanpgdi éntocthei ¢
e h coaghd Lopg tagi id_ian, gl ic.
e Lt L s Sy
trecp@pbhes " ateoharfidy odgwalopadi. d T ot ¢4, ito Blance

t a,(X-1) satisfies 0.0001 : x XO0.5
pre?%?%gﬁérl%fda%ﬁpﬁféyxﬂg ?gﬂBFﬁgpFQFS?aHF?hOFbélch?r
pfolleh he-ahove,, objecs des atdsipedrapd a?'ftii;éé@%sﬁ'gé[ In
%ggnt partlcle§,haV|$% the above particle shape an

pattts EPESS 2 e UATY Bt oymade (Bbthilweth thgarange ofs0. 00001
| @b gers | i §. te.

nor e a%d%%%%%}?e%oﬁén@%aﬁ SQ/\P%]’ rgxc?r‘? srra?eﬁdaew 0.001
tanl 03 0001, anti bacterial agent particles having the

above shape_and parti.cle si.ze upjformty are hardly,
obt ai nﬁ", Bgﬁgp f%%e%%jl@é’te"g:rl%egb?e‘% it AT gRI T 10 the
sgdreass idie “Nomprrerdntnigeht atbhpess @ 'd Rk i DL AREr A& r3finic
consjdered to be caused by the formation of the above
R ORPE OB GEREEL ARG 3 hEnErwe suldp tienpy dyprgde particles”

GRIERA thhki tye %ﬁt‘%\%ﬁgﬁr‘lﬁ&?é?éﬂk%@%}%ﬁ%&?%I o%gc;arlning

is hardly attained. n the
thepeesaatl Li amennitonf satompoesd lcdnprysing. & lver and an

Qﬁ%&&ﬁQPEXi%S§e§%gséhgégin;Q?fggmula.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 particles 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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anti bacterial agent particles of the present invention

are readily forned. When "z" satisfies 4 <z < 7,
preferably 5 <z < 7, the antibacterial agent

particles of the present invention are nore readily
formed. 5 "P" in the formula & 1) represents the

anmount %f gtgstal water and generally satisfies 0 < p
< 5. To-Mek815' 53545 WRERPIBING Atdzeokan e Gl vitdke 1t is
| teordidediad E@a@ﬁ:he%?&@éc‘&é’i‘\fél %beﬁ@kﬂ%{é%f%/s ansisting

carried out additionally. Baking I's pre
c&fr pegodid 20lw0de rlommeion Wiatharaderiidkisidver within

t t ' i gher, further 55
neoheet dkthady? Tl lerlid dage KeVes sial Sosumrge wpon
alched mohosubffate reephepenidedthy thethokl awhpg, f eraUl @

magl] ,%e Eart,i ally fornmed and the water resistance of a
r B8EAPastEgdal EERpLi BRRG icHess pre frapbdat eonsistte of a

:/\Eéﬂ'fbﬁ% anoyat- 1énogx(:%%n§]ﬁw (@;&H‘iﬁu Ik 'ﬁ(la:iio?lé.s’gﬁlolrre 3

ere is no problemwt e water resistanc
(AgaBb- &3 bin¢ A0y Mheh) tdie thek prgseetpénatntéons B may

e o B R hR AL P o T EREReneR iy dfctaken

above tonsiibarasiont thatmed andsewanivheradihar §@latively
angunt of this alumnumsulfate is used in a resin
pFoOBEELEC Whedr oF dhiseddverdbes amst cRewWEPTm \ATE A ONt ¢rechanger

aptibagt pri@ls a9ert rRaLk CLRS: (J?l%_ s iqfveil.{:: %o%rsefilgglt separate

Li
invention are baked at 600C or gher, e par
shapadrsion exrhanudbhotrdaie agéntrparide Wagnoft tilkemixed

t_J 1.0Qn, . as_sh in Figs.. 1to 13 y not
BRPSEIL PR p S SO L0 93ayh 2oL TRL 9] ceneas
resistrasda pnodedape Hetreatinoprodhier daldd®s its color from
t‘glgl)er ature qQf the antibacterial agent particles of
t

U e e beio Ry §Toyn ragbboeftprenetdbng abong the

192 58e 30 tTReLPT r ’
p%fer ably §50 tg?4%g%.ﬁﬁlk%tl§%9pﬁ%#g%%eg& {{g%% r?/c%lﬁjfs and

t Her tdew sadefivhgndredrikdmyg arst bpken o tregemt, Na*, NH,*,

e fromn Vi_ewnoi of reventing_the .
%@%P@%t}%nﬂ%&{iﬁf &t Poact er &° z?%éﬁetlypg?:??@@?ly Na®,
aNHL* 1 H50T poedusite forgliEiNg* tienant, i hast ey NH,*

ent_.particles. Carrying out the drying step in a '
%“u © | APRFSRUTRIFS 1 0 MTHe Wice WISTRO ISt Siewaaviens ing

(i Ol Faticn. eIl 45 0 REAEMIN,EBE a5 B i
processing of aresin iIf pis not "0", for exaone,
WHEE quad lahmtsmel t s Pegsilbarctand athagemtunts oIy is

as ﬂgﬁb&@ggﬁggﬁgﬂlg?gﬁf{ef P}%/anéﬁ%ftgtoarht %DJ a.VJ\:'mar%guggegf the
monovalent cations as B when K' is used. Discoloration can
be prevented by adding a fluorescent brightener to a resin
in an amount of 0.000001 to 0.1 %. Therefore, when Na* and
K" are used as B in large quantities, it is preferred to use
a fluorescent brightener for the prevention of
discoloration.
In the case of antibacterial agent particles

comprising three different monovalent cations which are Na*,

NH," and H.0" as part of the antibacterial resin composition

of the present invention as a relatively preferred example,
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provi diThg w8

processing, a resin conposition can be manufactured by
m xing the particles of the formula (X-1) in which p
satisfies O p ~5, preferably 0 < p < 3 and which are
not dried or 10 baked with a resin. On the other

hand, when there is a problemli¥ pis not "O0O" or not
close to "0Q" gartlcles of the fornmula (X-1

WHE RTSSTE, sYopo Ei’ﬂ | BsESEH ero%%mlreepfbﬁ%m@ glscolor
digH PHre @fé‘é@goﬁé &R vkl Being eéi e%rﬁ{@w % tener,

in the case of a polyester resin suc
p&ihpane el Fawamt efiNe Sb@lll)ldrle@ Maélleas’euanewimof the total

r esi n, an e .
P e BT IS 7 | S, +rore
dplreducdlr whakiddosgefot Nei $EOVEr CoN Gdrey (3 JEK®r'can be

ter, c ntent 20 "0" or close to "0". It is
c\é\’ﬁ§P&€P d iPhkihe pEessnt dn¥eGHathe formula (X-1)  of

t he preggah LRMe e t resin
conpleteF? mn?ﬁoggh%gﬁﬁgagggPgnépggéggb§gc%ﬁggélI|ng

t henzoharpaeds- PBE)EdOﬂfluhﬁe‘emetnltc lber igihrendivet rsulati iaen

asu l.a ffr C n scat erln net hod
e b e R LD i SR
14 04 &-Bt sbéngoheraeolp Qefyﬁf) @E'l)lbén@l §n@r p§raz81iABShased
ferablggl 01 <D 1.2, which is a factor for

POYERGEaR RhiPhiERerFarnef Fosmaringrbrsed flopraiseent
abﬂ@h@ﬁeﬁ%&?%@ﬁ%@d I St df%ﬁgﬁectehge

bggrqgfte]r out of
extruding a resin, particular manufac
nélsieh ﬂdax@?esqeret Seigbtemesis regnstevedaar EDR (Fagdeddrag

it Db, antLberher ek pochl pdvapLsgeously Lot

pmpnecileesrmpaefaﬁabmgcﬁeéaal resin product

conprising the 23 antibacterial agent of the present

i nvent i p&r't 8l e TIeaVitdg AXshhlof &her Rgessesohegeytion

P8¢ td o} Q:cﬂlla"éfst ehre fSR8§1E Galyl ¥ o041
oAbl O L 6 o & g b OB PSRRIy 0.9
bt nbr ey etk am?t@)rlal oagent Banbstlesebsr ahkypHedent

r S en t he average secondar article
det B arehed) “iER a4 (e 13
irsresifemtd ey tham 10013 mn mbHe P&t LieSy NBY9 b@o har dl Yt he
ufactured and when the average _secondary partlcle

cﬁ UGS RRT LR LGS Phetho RREFBREtBAVERtion are

Ry 6% 9fed, re€sin conposition conprising the
partlcles naﬁ not be inproved. For the purpose of

epaky ahtilsacedroals pnops thoesntlst (H-3D % the
Iﬂtﬂrﬁaers of mols of the cations is expressed as (1b + 3c¢).
When (1lb + 3c¢) satisfies 8 < (1b + 3¢) < 12, preferably 9
< (1b + 3¢) < 11, the antibacterial agent particles of the
bresent invention are readily formed.

In order to manufacture the particles by selectling 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
bresent invention, an organic acid must be added during a

reaction so that the organic acid added can be inceorporated
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transparency to a resin conposition, when super fine
particles having an average secondary particle
di aneter of 15 0.1 to 0.5 pm preferably 0.1 to 0.4
gm nore preferably 0.1 to 0.3 mare used out of the
anti bacterial agents of the pfesent invention, nost
use _can _be made of the characteristic properties of
t A8 tantFEaBiPdFral adg st Uskires of she patifhaesemial agent
g %eRti-gagwhose refractive index overlaps or is close
to the refractive index of a resin and the effect
of pr ovilhe rcgrgamlg:h eritrims farescympbe clarcannahibacid whose

oPeOFh £oia b (o 3R chonBokRiifaPEerl Ge fopast one

usedebﬁeHhEr@meéﬁ!ﬂbns Yad Gh i Behr HfiicCacids and
surface area of 0.1 to 250 nﬂlg 25 To provide high

aREPBEE Fe?XuFappeRet +¢ eckds + hdheesraansenpetd Ben (A) is
aﬁkb?@?&ﬁiya%t @88t Hu %'ce‘ileg%eﬁaff&g a?lloﬁgggéseeg%\-{h%ﬁganic

specific surface area are advantageous
t herpakyi tteschdyearad tcogydrara @}@E&x&mﬁmﬁlj ie setitiscRaving 1

a a It be di ffICU ch ticles

EPors FRePRYaREoms: WhEREEREDHEr £l EPebonabEban  ppons and 1
Sﬂal 4 BEFoepeti freupy! f @ﬁ@haégadlchbﬁ}éx‘}@)icbﬁchlﬁabl e
to provide sufficientl gh antibacterial properties

‘BOPﬁ%aFE‘@?(Klé@nﬁ%ﬁit i %ﬁlcqiﬁb@iﬁﬁﬂsl@eﬁ@ed tchI@a:BEWarboxyllc

f
SHEER] UL B8k L ULl HEDES s,

p&bd@hﬁ@epcmmtphdﬁmﬂn@bg;dnnmlmmet&ﬁaMgﬂé@bﬂmbaﬁmﬁkylic

es tion sybsequently given of the ,
T RO AT 2R RS g CERG Britienot BREYGaynt 2cid anion
pﬂlﬂ 11 e stXplkreradliesent &ikbbrd @ ch¥add re-dml dh&fgroup
the present |nvent|on The antibacterial agent

pEPRY EP kg el )036’?1%%@%§@ﬁlt ClLAvFaRt a@mdca@nbemallc acid
bféﬁC%a{ﬁ’tmfaﬁﬁtd(“ b%lb/@@rﬁ’écgéﬁg' 98, 1081150 acig ion
nonoval ent cati on of “orfgani ¢ acid ani 6n=cont ai i g
adngdri hagt bul dat@ hgerX|de particles represented by

the 10 oII La” X- whi ch can )
manuf actt 3ﬁ%§%ﬁﬁ neﬁthfdté$r?BganFﬁ ?ﬂed anion (A) in
Sec| fd:ﬁ@llé—’n(}@iI PEA 2004 09383d; £ inl "ﬂg gat Ereferably
Mar ch Exanples of this method wTl

opesQ;QQJb >r Qhe, peregpepherably M odr én&f‘é@r z the above
[cﬁ]%tcﬁ‘)é( %A!ﬁ@%&?%@ﬂ&é&'e)mgéfl h@g‘:lﬁaﬁ?ﬁ having

C, X, VY, z, p, A are as ove
ft‘dremsﬁbso'\(@( Hart ifol es yaitdpes isael tdve toiarizEo mekeoﬁmﬂf@rmlty are
rnula b@ﬁ “aLunrn nrand sulfu6| aci d

tearllna 2s=al R hakger than this Seo#gect is not
enhanced any more and it is not economical.

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
considered to be caused by the formation of the above hydroxyl
radical and the effect of improving compatibility between
the organic acid and the resin is hardly attained.

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

satisfies 1.7 < y < 2.5, preferably 1.8 < y < 2.2, the
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sul fate, sodium sul fate, potassium sulfate, anmoni um
sul fate 20 and calciumsulfate, an organic acid source
material such as oxalic acid, and an al kali source
material such as sodium hydroxi de, potassium

hydr oxi de or annDnia aqueous sdlution are reacted

Mﬁt e anot a dry . or wet process to

h#ﬁﬁ ﬁﬁ@ cP8r ﬁFéﬁECGFtQF%LEEF%#Qﬁn%ﬂHﬁHtlon are
Slﬂé‘a@iﬁ.ﬂ@dﬁﬁfg@x' #BeRarLIFCLES 1AL 1Oy Co'%t ai Bl n%referably
sodi um,” potassium or amoni umtype silvér as
[ SpHekBi edl, tdiesknkilkecteydal sgene- pak’eicl@alcmd:he present

( -I| i.n-dike hexagona

p:lgltq{eéy{tq%r ﬂgt)"iﬁjr{?r a%'rl% dJ1 “particles wll be
descri b&@”i dnt Inaep&ba@naahsxlrt)o répreiintaf tokl aMiueh of
are 30 then brought into contact wth a silver

sGFYFter WMAtET 3BdpgrrevAliMchatsfbesro uBder = 5. To make
agptabison1bae @8 8¥ehgzRug sl bggroknkgkghg onganlarying at
aci d ani on-containing alumnum sulfate hy r oxi de

paF0i’ €l ex, lovier eby i nusipdssidalrerited onanafditiorally.

t C ent artlcle of t esent 25

| Bl AL L R AR B e 60D G oy Wen

pahalb&kf@gpﬁ@‘n@ﬂa@me anrd 5@09@%9 ®fder, further 550°C or
Hﬁcontalnln al um num sul fat e hydrOX|de particles

& dBEEFLEEdaFhY §0PhE par Bdohsh 4 ahepsiratoduble
|Qlﬁin§.ﬂﬁﬁ1 Qﬁ§§aténr8§9§§e£9eﬁaﬂw @ﬁéuf(glf{){ﬁ{ﬁé £8P may

organi ¢ aci d ani on-containing af um num su
h?grbiraéalbarfDCMe@ bydsehecWangrthesﬂsshape afida resin

t he [ si,ze distrjbution
BEPaLE St B en Ao RO PRt ebTaney AWpes e anount
peffméla/mmummcha&@rﬁse sﬁrtadtle thihe abBoMe ﬁfaﬁﬂéﬁ with
aci d nust be added during the above reaction So fthat

t%%eaﬂﬂEﬁro¥§%ﬁFEa%%?d can be incorporated into the
StA nea1@f (869 antibacterial agent particles. It is
CO&?I er%% tﬁgt Bgft of the organic acid my 15

adsor b Wken H‘eh%LkPaﬂaU@ tofmpdnen bunte bhst 20 0 & ca]geltbwer,

y ani ¢, acid can b nt aj
B Sheter ALY e S0P EoRH S EReBE 00 2 U
cm,uemt@fretmsqm@:erﬂy ithee Bbiote. FYRRN1ENes 0R88N Ermed and

acid i adde not durln the reaction 20 but aftep

tHheeTe T AP tChfe ht s Fekisiun sydate 1s used
pia td Qle%@no ARG R, e%SEIer' PXERLEQR @a&bag ﬁ@g POOYE.  When
particle ape, partlc e size uniformt

dﬁ%@\r@ﬂma@qﬂﬂo@n regen th eoaminixd bes utRdl) T@f grheadotdeent
WM&H %(} ngg@ eréoad é"%‘?_, hlgher, 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
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25 particles of the present invention, strong

mechani cal force does not need to be used unlike the
prior art and non-agglonerated particles are obtained
even when weak force is used, which is the feature of

t he technol ogy of the present 22 nvention. 30 Exanpl es

of the nethod_of manufacturing sodium _ potassium

aRASRtURPERd Chdr 0 gBRTEYHBISPY Y efhe sy st atiar laciad vacuum
ani i i i I tigl .
D e R po et 16, Rt bofacion.
manuf acWbennghevdi Lsnny percdillewerin thd Rfocesghng ofe desin

anicon- ¢qont ai ni\ng al_um num syl f at hydr oxi de

pg_rf?%clg%_s; %the%abp\%rsc?aﬁamﬂateypg’%ﬁq gle 2HRE G Ginite

aaint ibaricemriadndgent Nigs FeuA Sk 5 WA ahen hy de@iindfas a water
particles are. 5 manufactured froma sulfate such as

aFORERTN YhEFit 896F 568 GRUSE PabEobdrmaRtsslrecdime of
"@E’%Eb@%ing, sé)f‘eégir‘lgitﬁnoﬂ?éﬁi&{ can%éﬁaﬁﬁ%éggu%é{%ﬁ Iﬁlixing

such as sodium h , an organi'c acrd sourc
maher paktiathsasfokhki formudaan®-a) sbhubhéchi pveatisfies 0

salt_suych as silver nitrate which is used for an ion.
S RS 1 B e erbB 0 L KRy A5 chap8r Bthgried or
t baktal worhng pethad. For exanple, after Al2 (504) 3

+ Na2SO4 (or NaNCB) + H2C204 are fully dissolved in
wat er, SBditArONAE oRPBE. | Shelddirte 15t BePreBlemiHyp is not

Sehutd Ltathon. t i 11 an, h r
o o Pl SeREEes o of Aot ar O e ks thy ferfitfa (x-D
dinpdtise: poils UM hydr oXbde o “tofecbohiihedrby el ietcehydrying
ngrg fter, g hydr o hgr mal treatnent is preferably

car riea-rout” e&h@“ﬁéd 6t HEFfral treatnent tenperature

i's prefesaldyamplQ)d tign 2hRC-a8d dhe E&%@%@tr Eggﬁni Such as

preferably 1 to 30 hours. 20 The thus obtaine
oFJatcPRi BoANABAIeoRRSER FRE 1 BRLUKESbRhgt-dased resin,

YO PEA G RREL | £L850 852 HLIYSLELaRHoaPR! | PPALLY pe
rinsed. When the particles are suspen%e ina’Tiqurd
stetrmrendged eto amgk sthe rauk tlogetdeia Widdent sdahidh obs afried

Lybl.e sily S salt such as silver sulfate or
o Bl Shdat Bhg e copRi e ebiip ke advagex Content)
carr il dbsd ocgranpf acture the silver- and organic
aci d ani op-contai ni ng al um num sul fate hydr oxi de

par ti cllds:®rConsd dsresehat rheRdvhi c e of dipe formuaaofX-I)
% 8 DR SREL0N 5 e MESSANLY Dol 406ain
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 1.01 < Dr <
1.2, which is a factor for improving an antibacterial effect.
Further, even when a filter (screen mesh) is used at the time
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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0.1 to 30 hours under shaded light. When the ion
exchange reaction tenperature is too low or the
treatnent tine is too short, the anount of silver ion
exchanged may be small. Wen the ion exchange reaction
27 tenperature is too high om3the treatnment tinme is
too long, the ion exchanged product may be col ored
beawmibatiieriadi waeingn ofedns guesentt Herveort iexghangeicles
n_is_vihration or reé@!ution. 5 After, the ion

r | .

SRAHECE Imbdder et gsarcobgaty Parricle dismter)

fisbkratieanaentor iff wgah oSeRAr e®Rya1RSI0Ng, Ul aRe jore

treatnment, drying and grinding are optionally carrie
obrefegabdy fctl the 2ppoduntichVenef prefatrabayi §.1 to 1 um,
di.f.tic ul ant used in JJimts not
hﬁgkdpg%EFQFgﬁ 2818 %q%oagfafﬁeuﬁfggent i nvention

prej u hé "object

. to i npr@hent hbef alerageoseoprdatyopartThtecasgnbastr of the

, f Le, | yme; | ant such a
o8l ABRGFSRIAe. ATRRE FRAIHCIAS {He ol gneratbeg dihan 0.3 um,

PERE G Yo lbLmlydse haFal YW Fd ot Srédaed ¥RefR he average
anmount of nore than 0.2 S, the filtration operation

i Segondauyt Rarticie| dpanetdr 2s detrbed than 12 pm, thg
L.k j Y. SLl - ni ¢ aci
TERLLBL KL 00, 0L GBRLURLE KT o pOL0ER Cofftring
paheipaesiCZGSThayahovebpotmpsbvﬁﬁtypﬁoﬁit?frpuﬂmdse of
rgani g.acid _ani on-cont.ai ni ng, al um num sul f at e )
?@’3?‘6%5&%9 paPti apLx %%lbﬂ%%?a%i WEDPFFOATA Bk ratee bigh

Stedn@Sa BEHEYNEE §ULEALR OhmpBBLRSShUMyBHKLf aliferaRiAk
source materital, a 504 source mmterial, a K source

ned B al e R HY st aysiragehpecoridasy psrahncbegdhapeter of

i ' h i id and
61 ST S R 2O ROLI € 4RF, HeBpPeepany o2
us@do fDrum saré QnsEX CRBNGEE MRS tArom scBe 514 V 8{g&OtE CG8F the

terial .by the follow ng nethod. For exanple, after, |
sy 4 Rbeidan (Br S Kieh S0 fpoade ofbt APEIAGEerist ic
B ESd veTk § No et 188 , a1 1886+ &P By ds §xhdeph st 8dUed ok Othe
the resulting solution under agitation.” The subsequent

R oANVENEAPH P TF efHagEdyedariex el lape oieiBalose
des ehkhades 14 g ahows 8?%9&&‘?9 a:h'_d £he edr IR gg}:%ériding
manuf act uri ng ammoni um type Silver-- and organi ¢~ aci
drigrec drtam spaneradynwhnurh sedrfradte beyedrioxdined by the prior
paarrtt ith|> % resin product is provided to a great extent.

The antibacterial agent used in the present invention
has a BET specific 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 advantageous. However, when
the particles have a too large BET sgpecific surface area,
it may be difficult to charge the particles into a resin and
when the particles 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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The above ammoni um type silver- and organic acid 5

ani on-cont ai ni ng al um num sul fat e hydroxi de particles

are nmanufactured froma sulfate such as al um num

sulfate or ammoniumsulfate, an Al source nmaterial, a
SO4source material, a NH4 sod%e material such as

amponi um nitrate, an organi c_ acid,source materi al

ST RIasMBREI PECLET A0 WAt SO B 47| VRSt Prafiarailon 30 to
as o mi#gg.nitrate which is used for an ion exchange
reaction as a silver source material by the follow ng

met hod. 2 RBECEXRAPPE, iaf$eps@IRESOLY 371 we@ I tlwr method of

. fulliy dissalved | .
Ak B rend, ) bR Al e Rl

S cleptrieseniede byaghtaf oonuld hgx - 15 stihsrgyeriseppetateAlion.
is carried out,.in accordance with the nethaod

descri b&8%i H 1 IRAH R STt g1 ches gt Hddobfthe present
MRYEARLUE BnNYAr 888N CEYNG kbRt CLyRr) pyf $6hA8ALhehging
paral | el epi ped silver- and”organi c aci 23

akhgnmesaval ahhgeat bem n{Bn sl fatgariydeoiiddenpant cohesining
T n r.ect angul.ar. _paral | el epi ped
R PR R B BT Ry R Ry the
stibfaveinhydoemiale parLr¢l @RicBpeasepeelalMfhbBeured by the
chenjcal _fornmul a_25 (H30)A13(.S04)2(OH) 6 can be
owf—g]ﬂﬁgdd%?cm&?ﬂgm Jdet RerEcart 1cagiesuetsBFt{ YBA0RF/ 003831

al(gim RHE §at & atys r@h SUSPBARSH ON ?}ttam ié@&@@gﬂ%dﬁeéhga will
and an organi ¢ acid such as oxalic ‘acid under
abet derenihad subfbet bagaghephesil tong beletinaftees.a

h r tr e t 100 to 250C, preferab
t%gggkggﬁggbbnggéZhggﬁgor more, preferably 0.5 ¥%}§g)
hoarshe nbsemuld efter abl k, 2yt 0220p hairsnhd Bxanel ag @éfihed in
atuninun1hy r oxi de %sed include crystalline gibbsite,

b

Dersbavep QHHP%%, %é@hdpboehnite, di aspore and
anor photts @8 O X SitnoAHB! PROMRe 28or-Ah ¥E1 P T)

hydroxide is preferred as the particle size
uRl Bk AR arsb suAE v rhr e i Esampicesmater hal armrgihessaluminum

' O] i u the dried_al um_num .
ﬁ%%?%%?%%g%gﬁgéigﬁ%f%%%’g%FgFSky w%ugf%ﬁ%hﬁggpnrmmsulfate
| amnkiistayci@o. sulfale ) nawraiefan Do recig esdltecPaidt et Bl such
si ze _and i nprqve t%e pﬁ tigle size uniformty in this_
et (P8R - WhER 18 r ¥ b AL XL odBREr 6B M bt Yy SHoki g sodium

tiggetdel daN GRS Shidroan o orahbAYE sehdats &dition

a suspension of alum ndm hydroxi de under 10" agitation
B b aeted whtla enelirandidienl by readnegnor neet rpghtess 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 silver 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



10

15

20

25

30

after the reaction but after it is left or stirred for
sone tine, for exanple, 0.5 hour or nore, preferably
5 hours or nore, nore preferably 16 hours or nore
fromthe reaction, alum num sulfate hydroxide fine
particles having particle 15 sd%e uniformty can be
obt ai ned. The subsequent operation is carried out in
adcBERIEE Wi t h the nethod described in the above

par agr aphel me R aSideY i
ani on- conFaFﬁ ngda|5n?%£#?%%ﬁﬁf¥¥§ 3%3%%ﬂ%ﬁ§uticles
( palvpldfe ltefps nmde sEAtvemy emtd mrgazmccaam:hb aird&m-i dc'bzﬁdalmng

by .t omder ra ffr ction nethod. .Si.n

S R e Bl i 5, B OIS o dide Doy RBSCziped in
a&hbh@b;@@xh@@_mam@f@ﬁﬁaﬂga&ore i on exchange if silver-

is ion exchanged into the particles, the X-ray

di f f r acEPoRth&Et 6PACMAYNLOTEREs EPy TaRYSactutewstAver- and
r %fr%faﬁ'l%e aQ 4t RS 1% - %%@a&%l ?1%.13{1!&191%% Vs%llf%.%egfm;c{"rm{lde

particles. If a product cont Ver as
|ppmtnnyeﬁuby aslsctiveg ohéede ahaﬁmnﬁndipaﬂuidhy151ze make

han to t.he par is mxed with a resin,
ARt LALo 02 BALLEGLER o8 TGt Bt Shtptae che
I @artﬁ'@‘l&%l @h@ot 8 eBkahnparwhickey ¢8i B RHAYELEpWRLENstate,
is . one of 30 the inportant objeCts of the present

i RPERNDIE Brganamagbbustybe afdedhiuping she above reaction
' Qlﬂeqﬁéer\:hé%e(g bggﬂé%ughsé‘a%?ﬁ% indy %)%r%f q dipto the

trivalent cations o anti erial agent
fstnubautxslpfnayebantepbaCeﬁlhy ageheaphraieleat.i on
cted from of Zn2+ and

sel 0 consi sti_n
Toas anitrbf cotmeonfedhBhRe B0t ene hs: 6REAB! fugose may
regkaeBdyhasdrfades IdMths 1otimiefdldi £ agehe }Eé‘ﬂﬁtlcles
obj ect of the present invention. 5 In this case,

pPRVERY - atRBIBETRBACI ACtAecBPalsparahsynedf in tbgln
péﬂﬁﬁﬁ&c?@i@é@eg%gﬂ ﬁ'_r?gdgge gmalttagggneq:hgl o%ﬁ%?ih:eof the

aresin be "contai ned
aprebantelnaenagent particles in a total nolar anount

whi ch erably.1/2 pr |less, preferably 1/ '
e o e s GFSata et o Rl A sy BRs Faagtion
bisu € o 18 M echd r@ﬂdwe)fp@hbl ¢b8&thBna ﬁnleaan@ﬂmaﬁe%aﬁhagent
is 1/2 or less, preferably 1/3 or |ess of the total

A RY 1 ahes Rt Bhetm%ﬁrﬁmb\}awemtl@@t haviing he abayenpansicle
S%?%ale %%%?%%to th e anti bac é%?%?ﬂf é% th %*&y'cannOt
floe mAmufddtyved), a salt such as. zinc sul fate,
Ui tani yn sulfof e or o cal clum sulfate; contalning Lhe,
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



10

15

20

25

30

time of synthesizing the conpound of the above fornula
(X-11) to incorporate the netal cation into the
formula (X-11), or a conpound containing the netal
cation is used to ion exchange 20 the cation into the
compound of the formula (X-11)26n a solvent, and then
silver is ion exchanged into the obtained product by
the aboP&IFRRo@C1th iR -casdaiad nzn 2l umidun suldfese
el enent g, i of devel opi ng antibacteri al
properti g%%\é‘x}%@e g%hr%blcﬁ' tasritl bacterial properties even
V\,hen 25T[hleeabelvat soeioontepe ofi lAgh+ amd ke-d=erimulaaid

duced with .th at. th
R T ATBH % o oo 2o BoCoapteapAed g es are

wﬂwaﬁtﬁw Ofs 1T HeO IR X dDumGRM &t e or
one of themw th a resin is suppressed advant ageously.

| BOdRug gehEater @51 At ammichpathsdel, 30 S emunae ngterial,
preter L,§S e

pr e;“%r %%Igl)]/mtf/ talQ%IRI es?&tccag1 ?% Q}pd&u flgE%Pg{ng&) )5/181‘ organic
t beidnsdbace anitalr i@jentichfas blstalﬁ.ermttca a& &)sclaiblkesilver
repl ced by oth i nor gani c&%%i iLI on. |f the anount

| SRR e pa The e LR g l4esh Foxtama @change
paehicekensd 28 i F&F @oﬁﬁkdéf m& PEr P4 EIRNELE BENTd P gg ﬁ@Ehod

be nmai ntai ned wi thout a problem thereby attalinin
obj ect BPTteverTiRsemt tiory Akt { Hh) 35(&1@195@3 @‘r Nhﬁog) + HzCzO4

| ' Q%%gfﬁi%}r(gﬁégoi\‘?%&%% tﬂag.eﬁéﬂogsfo id yc’fgﬁx r}ésr ﬁ.gé{ad to

( £h4) resuﬂ.ttth antLulnaoheundleraggﬁltatabnt heAf@éﬁUét@dltlon,
?:I(B ?{ ¥ ot heyf grlgan ¢ acid_ion, a salt containi n%

t nBf gaRFEL&ER ﬁtllgrﬁgegof‘-’naﬁpéé@rofzOam&ﬁuﬁﬁﬁl o

sah kpeesesadiinstihabeige pAt agsi AN sukbat %o%;g&b@gl

the reaction of the conpound of the formula {yo

i FEBFPREREE. 1D hmqm@w ¢r@@t@am—n 1|Snpgeﬁneabéyn@marled

( 1) [ g nic a

iﬁtfs Y, t 1 on exc ar]f%g% E%Eﬂbggﬁl c%ac? o ftfaply

i h60 the2T0nPozmd ‘o]ﬁettlEea‘ttmtatiﬁéli:} preferablyentto 30
d then silver is ion exchanged into the obtained

pr?4tEt by the above nethod. The particles may be 15

furtherrid i ©glis hatkeshi nSArdAgenis et £ ki 6092L68t M4

an_acid resistant filmto be used as an anti bacteri ?

SRR gyl £ e rhydEoni dn Baresehesoavht dihtaned and
anht Daed £+ a#u‘iEé n product |ike the antibacterial

agent part¥ es o “the formula (X-1) In the present

i nvent iWden pdre pefrt(iHes afret Bas@@ndatii bhachelighiagenth as

f the farmia (X be, dpy d-. Th ,
S TS S ol s R A B L PR poatbie sitver
el 106ubBshs sMsErRnel &{abby & QL ARk rQkel 885 1bA d:lhange

formul a
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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(X-11) of the antibacterial agent to prevent

di scoloration. 25 11). alum num sul fate hydroxi de
particles represented by the formula (Y-1); The

al um num sul fate hydroxi de particles represented by
the above formula (Y-1) are préferably spherical,

di_sk-1ike or rectangula aral |l el epi ped and uniformin

sitf@%%%ﬁépéognﬁlﬂgvgrat %r?%‘%‘ R fidngjisg too long,
ditgie iilon ieQitnbirdids priRAddC WAY Ine RISISFP rode The

al um num sul fate hydroxide particles represented by

t R GRImameyn s Augriag spddoncekchangk riepké ion is vibration
r q@%%l : al | el epi ped and have a suitable

pgﬁiic elgﬁggﬂ%istribution (sharpness Dr) 32

accor di Adtee thei doshagehafiyeds papdscel ikshecplbiited by
sgLf%te ,g%ﬂ;oxide articles wll be described

héreit BT, EDBETSHERTc APadAtiAes T IR M istmace
Sicheat-meaft, aidiAgqakual B¥ihayhbakechy Egéhgﬁlx5carried out
particle antibactérial agent répresented by the

f 8P e@AgCts dheuPaoduct). aWdehafihgratihar paedsfbicult, a
DZA/. Gl e-si i stributi.on.ohbtained by,
aEor gaTat ho nePaEb i S Bl BB iina & fo 0o SBject
parfttisd prasenetBrvesitde)n 6b infarcfbe thalfia tp¥atdish operation.
pg&ticle dhaneter q%gr(on the smal|l particle 10

dir dfet 8RILI AR} bF tHer BrIBRAG ue FOly™MP3) GREJ¥AS8E such as
cgaulatikyeampaet i CTke diRbRLEr r h -
e e L o oalor g oL et "fapdaping o

diffraction scattering nethod

- bpMBLeARBLY($02)% (@HLessH2OMheyn| 1t | s taddrimba amount of

(X=1), b ' oY a isfy 0.00001 .15 5 .a_<
O¥g¥%OF§aE 8.% ifsgﬁezgglgrg%%og’gygya 19n<1§_g9t Egr}her
<impande8.5 p 5 5, respectively, Bis at |east one

nmonoval ent cation selected fromthe group consisting

of Na', NH4', K and H3O, and mis Ti. (2) disk-like
particlestndd ¢ dhshufdkeusihyehsc8E dingi Eg%é' YMPEM ang
sul fate hydroxide  particle antibacterial ent

repr esePEER Ly 2¢ed ol on pentdbning salvmijum sulfate

[AgaBb-lg%C%:L%%&é{ﬁ%ré%g%/g'( OH).-pH2O (Y-1) In the

formul a , C,7Yy,"z and p satisfy 0.00001 25

5 a < (Ut dbdvd totadsBim Pype Sstived; dnd cr¥arid. Seid
4 <z <7 and,0 <p 55, respectively, Bis at |east
GO ERAST b oe o LRt cH bR §¢ JRrdterifiopprticies are
RSB ENEr&d Neom a NHifake S06hHBY 21808 SufPate or

Preferably, the disk-like particles have a sharpness
potassium sulfate, an Al source material, a 80, source

material, a K source material such as potassium hydroxide,
an organic acid source material such as oxalic acid and a
soluble 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;(S0,); + KpS0s {(or KNOs;) + H,C.0,
are fully dissolved in water, potassium hydroxide is added
to the resulting solution under agitation. The subsequent
operation is carried out in accordance with the method

described in the above paragraph 1.
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30 Dr = D75/ D25 of the particle size distribution
obtai ned by dividing the particle dianeter D75 (on
the large particle dianmeter side) of the 75 % val ue
by the particle diameter D25 (on the small particle
di ameter side) of the 25 %vala¥% of a vol une-based
cymul ative_particle dianeter neasured by 33 the |aser

dPrf r acPPEROScaft BRPHG 2RELKGHIoAMIORG U BYPe( S lver- and
rect anggkghnhar akligl gnkBRd cBﬁﬁ:%'i&'iF‘ag a3 ol n%;ﬁltlgrate

paral | el epi ped silver-containing aldmnum su
hydr oxi bB¥dpexidel pazhticbasteri al agent represented 5

by the f oW formula (Y-1). [AgaBb-al . .

oA 3( So4Tht 0%, SERE b et ERR Rl angvorganie peid

yanioardoptadhiaby aQuk@doh salfaleShyBr8xidk Patt8ies are
4 <z <7and 0 < 5, respectivel

1.7 <y < 2.5, . ,
afG BIRSTHEE. TromPReFBLABLY, Péc P gL suifate or
Pamabhe LR pPeth Rar bhal1esouhay e A SN PNEs RoFce laaB§rial ,

D75/ D25 of the particle size distribution ‘obtaine
diaviNEi putie patacled duameter abfibnfom nherbkaegean organic

p :C ' er .si.de) of the 75 % val ue by the ,
P AR B s Rl o0 e (Bal T 30T ALY el i Lver
skde} @ich be 2b11or valtietdf waival LaRreas edr i bat é¥8hange
particle dianeter neasured by the |laser diffraction

sEEPFEI PRG B tHod f SPuree maiger ik byak e diodd ofinghmethod.
ant i bac [ t - f e . pr t | on
ﬁ'@f @J’La : S'k-%fﬁ(él) Aq.z (EB%)agﬁng?{gsB.; 2@%3? + H,C;0,4

are spherical, e or ‘rec
paral fel tyi pessatvefiolm watehe SEMphotdai zqoeraphsobition

Fi gs tp 2 uni fo in sh .and nqt aggl oner at ed

a8 #9080 Pantoa; Spartibrd: g TRR18Rr ubithe" A PRELSR” e
neeins édpeyn ar epdtxelomd 1) carfies dut! B8 a68bPABhALI ®Pth the
of the_antibacterial agent in the resin does not

JRetiodrdearetyed i 8he nrhavai RpEASEAPRI Ly), 25 which

is one of the factors of exhibiting antibacteria
properties with an extrenely |ow content of silver in

& resi mehedtivel winwd adubyngn ydigogdre @ypée bacaialtype}

agent with the - resin. Un ectedly, high antj bacterjal
acti vi %e%a}%ul%%ﬁnao a]bl"lee%?&]ﬁ%‘gogbgv e *Bp"l‘C%1 FITHRLG fcid
obt ai nethforomdritsin i3y fEaini e QIEEa ¥ Ui dben sad f at e

hydr oxi de particles represented by the formula (Y-1)
whi ch &3 diSI€37 ke or rectangul ar paral | el epi ped and

e S AT A0S B ORI, At Dfer | RELIEU Pl
silver- and organic acid anion-containing aluminum sulfate
hydroxide particles represented by the chemical formula
(H30)Al3(504)2(CH)s can be obtained by mixing together an
aqueous 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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One of the indices for specifying the shape of the
particle is Wadell's circularity and sphericity which
have been used in the field of the powder industry.
Wadel | ' s sphericity "s" is defined as s = (surface
area 5 of sphere having the $&me volune as particle)/
As "s" is closer to 1, the

(surface are of. .particle) , .
pALEIARET BYREPEiaE R PrateThaders S PaatAcie, Sige
| gndebirhiedyvapetomes( BifguUNf erence of the sane area as
projected area of 10 particle) / (circunference of

pl ane oBxprpiette¢brihd apmmphdus alagihutn hydrbesde foclude

1 h ti '] Lecul ar The spherical s e

of 2bnSrBak, pibihin VRGNS EH Boa o 10" RUE' BE oo pdane

| Ckemachal [ndasshgwncon,t hedSEM phot om cr ogr aphs of

Figs. 15, 16, 17 and 19 and has a Wadell's 15 |

spheri ctfyP¥der i aedics dhsParddciler pégeoang impreve the

lpathecteckanguhai raghatleiapined sBaRBAOf whBR 2 reaction
particle nmeans that the particle my have a shape

sPaPPEE Tt b aimed de dricning tousbihem anhegSEMis solution of

p ] of Fig roar | ar__hexahedraq
AR R sy e LB R s B ey umcer
sagishtbsn(.HsBbgestBd& o Bheydisknéikgl shapa@ind het right
particle neans g flat caolumar shape. Preferably, the

abober [HeAC i flkr REFET EE b 1T SrestérPRager some
of ihde A& td:Lnpuhen seeRid orhfiordl FE%EQE Bg tBentQPs or
surface or the bottom surface satisfiés 25 %. g < Cc <

Mg, tiere Pekirisally di @niedwrs obr olod efromattiloe rebiction,

saf i sf.i < d.< The, di sk-1.ik articles are
TR o bR i B H G SRS Ffice
ded 2 [ed ftescrt pidadn bies obi s agdent Tie gwmese@ient operation
sjlver-con %%ﬁigalaluninun1sulfate hydr oxi de_ partic| es

t

36° repr AREABRRCT IFhieh Flieymethad [dpscribed in

p1es ebovd Y dph I, the formula (Y-1), "a"
represents ‘the amount of silver ion exchanged into

t he antifisagiévent aageprgpaitiagiskanioge - thetainengedluminum
v, " ah r, r hlver is 35 ion. .
Sl e, P e ) oS8 S vt egpeon
tden rkes ulderofi fiingat we dIantddaatre K -ala o AFFd @S ot hod .
t he n%gFric%I val ye "a" becones too |large, silver may
s%ﬁ%ﬂeat © Got LERCLLGRePRFORTENCE ohh@RAENEke’ Pt the
Hanee b s0xhde, Qﬁ_ﬁ’ft@?%?bitdl%scﬁle(fbrﬁf 18n'&8kL 0L gﬁfj silver

article conprising anti bacterial agent nay becone
d&r LoBr ewghandeilt inkonphe 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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econoni cal . When "a" is 0.5 or nore, ion exchange

becomes difficult. Wen the nunerical value "a"

becones too small, the 10 anount of silver ion

exchanged into the antibacterial agent particles is

smal | and anti bacterial properdtdes are hardly

exhibited _Therefore, to balance antibacterial
pPEFertEd d&erm ShengrrypceoRFiRting @bl r°prodl 8" and /or
PLORE! bY: +ha" | i t hxe . D2+
tﬁis sense, s? vé?a}gﬁgué%%£§€sdgggﬁg%éthgﬁg%%Ph%§ &8 in
sddhigs amtupreghidiliensweesechab et iof tthe foyeadm

(i—l n beconmes 0.00001 to 0.5, preferably 0.00001 to

035, E&F&' preferably 0.001 to 0.3. The word

"cont ai DhRgiid BakBe tXPreSeheR iuSH { MeH noaM EthQEarency
al um num sul fate hydroxide particles” nmeans that the
peftd EREANCRIFPARAT SiRtR Ineshby mizdment hefary ilssmeatied agent
ofhef th e gappaypd ofat f Y- haﬁB a

peak der?%ggﬁfr%%ithe c6ﬁ%ouﬁ%yo$%gggsﬁéﬁn?ﬁeigo Gund
ofintihecterimllaagent )padoeisc et iappeestabeIdie amount which
particles are nmeasured b he powder X-ray

O PP 16 ER3chE B8P et SrabTY 173 GBrcss abltde molar
t Babuat tdRaeuAlBURL Hid @ast ¥ rE BRRUAG e dSHS _thfésparticles
silver oxide is carried on the particles. It is

cHRs dBPEAL t AEPURRehifnbl parii2l es tonsispreferabiyl 143 or
[ i ' ' he 30..
SP&HE 'd%qthg%%f?rﬁg%%a%tlg%?é'c!f/ ELE%OOI{IOGVa esr?t Icﬁlttlﬁ)lng (B).

di scoloration o es rareI occu
sense, Az npmEnxcf stdplercimn paxechafgelumpsaumd (A1) which is
han a substanc

sol ut.i_on) i.s r.e eferred, ) e

BT RECAEBVET e, B 103 84Ha LCATPherof BherfeEmula
| sxiakenai 84Pcconshdgsabipl EHeEatB’ Pa8aARuROsul PAte or
radius relatively close to that of the silver 1on ang

Gl $ BT Sl § e SiHargEng tthegleradt catiiode isangedamd the

f I; : t [ a n

e Rt Reds A5 00N Bhfa I Phe AR FERM R 5, - 1)

tte igroupamtss shiengedhl Satbvn M thé famaubi30+x-TD) , or
ress reduction i iteness, of a resin

su tth¥£ ,
57 BHTBPUPRHECT LI BT GASCH Chafiges OFt s° USRSt f6m exchange
Whd eatQondaito PheWbriou PR tHORbrih 1 £ (x1&l i :_ﬂgﬁ solvent,

alon%%the passage of tinme by the function of |ight
Vafeh Thee shdiviedcder itar agehengedpintpctles ¢btained nimiuct

BT S ONAE T U, 19 L e
isslemend safpuninoftie e&fquiefef abdyesopdh@rantibacterial -
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-I)
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 (SO.)y of the antibacterial agent of
the formula (X-I)} can be repiaced by other inorganic acid

ion. If the amount replaced is 1/2 or less, the particle
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than 1/2 of the total nolar anount of the nonoval ent

cations as "B" 15 This discoloration can be prevented

by addi ng 0.000001 to 0.1 %of a fluorescent

brightener to the resin. Wen a Ilarge anount of K is

used, the prevention of discolaration becones

difficult without a fluorescent brightener. By adding

t tﬁéla@lajandsp@ntitblé ghtt = en,i farmasiyn ofr otk gdrediirgh ideestion
di sco or._0 di scol.ors can be obtained in

el
e bechBRRtRingh, FEF ot B aasIan  HhPIaiS) Getaqming the

bokglicenef the|pieserhenaobexazel e- Baarg1ELU9F 836Lhorganic
bri ght eners such as

ZaGlfjh}%HéﬁéGﬁ?I %%te??4%ut§303i 3CBeTz Wb asdle ant BO;® ™.
25314 ofdep'éé) 9£ "4 y(S})S || %:gﬁe la%nclbac ferial agent

pyrazol I ne- coumari né bas uoresce
boifg trten élosrmudat cxf— Iv)hibgzh otheroriesaepinilr iagiieierns a salt

re, i stered t FDA (Food & Dr Admi ni stration of the
U R R th PSRBT A5 SAE L THTRGI 11 Reace Of aliminum
pfs&ﬁ.@é@@' ysldy‘él@,@m ERe rhke0bes ek g ienes +30 élu'}‘i yd@ he

benzohexazol e- based f | uor escent bri ght eners an
ZrSaFﬁP@BHe‘?] Ebeyrempeund ofutlye foraubentBhéXx hzel encorporate

pr e er&ﬁ%élbiggmﬁr%;n(tﬁqléﬂlgn 018’“‘-‘8-'[ A F{aIIﬁgge?ﬁ a compound

papntehesngfthbelpbeganﬁc anvdntbﬁnlarﬁséﬁadb|¥on exchange
he fornmula (Y-1) satisfie

999%1’;?1’8&‘2”53 Xﬁ?@ﬂé?nah%o thy o PQUQd@f the formula (x-11)

aphi asbevkat , agant tAant k¢h98,0f st tl%npégct%ﬁahgbavgﬂEbthe
are - readily formed. Waen "z" satisfies <Z <

p@%F%PéﬁﬁyPrcE}iuac'Q ky ghs abﬁ'e'eafmtlb%\@t er’lﬂm pag@mcles may be
PERELAEEROld PBaReRt SRy Pabl B, Dol fBih tish an acta

t hes asbant fDIm ctrcysttealusmi as andagemeealtbylaat b§&hesoP may
as close to "0" as possible or

< .b.. To lmake
ek uirRaytl Bfos i oSttt an rambhicrobit rg ot
bmmrtmeaneubac&.@raa@latgé};@bbytleq@snafI&@ESE&&@Q' ¥x-1)
carried out at 600C or |ower. Wen the baking

t enper aktur'di¢ PRV orinveHeion, fpaTheef 5600 oof the
0 er-sol
Yl SO0 oSN 0 W P

rﬁ'aly beTperccq:xatmytfcmﬁ wEd asd) mmoﬂaber lessi speaterathi o . 01
r S|n roduct co r|5|g& t he sane deteri orate.
V%en

r SR OITRT BF CERE2RRHN ndMt SR G cl98S diaFhe Formula
LI/ EL ) ©MEhe Podid0 v £ 1 1 Rl 86 $ESTS@Mi& coloration.

(AgaBb-a)b[ MB_CAl c] (504)y
II). aluminum sulfate hydroxide particles represented by
the formula (¥-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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When the baking tenperature is 500C or | ower, 20
particularly 450C or | ower, the water-sol uble al um num
sul fate represented by the above fornula is not forned
and even when this alumnumsulfate is used in a
resin product, water resistarkce does not |ower. Wen

the antibacterial agent particles of the present

i AFSPEEmcEe theadausaapreo0 TS sbapkisghie thet nkupbirum sd fate
ShRRES fqd t ri;ak. _a parii.cl es. not

bgl mali r#gengj%.ﬁgrd&%%fh@lvll éjv\?pm n Csrlg?%%qeerreeﬁné@is ‘”g(nce
and)shaphemietadntdaon,icifs :baki ng tenperature of the

aﬁbib cter%g] agent arti,cl.es of. the present )

i AvERITITS Vi - 213316 sy 81 fiaF s swdroxide
n'g;h% tRIcAfeL bRl Ha32@ i@ 1580En tMeh r e @R Y 320 £b91 owing
450C. It is preferred to Carry out the abové drying or

ba&RTAY L ast(&p Ii) n amdh hevdgen sathespness Mom the/Ds of the

Vi [ I ' h i l.qr.at.i.on .0f the .
ARELRICTE O e BIBNE IR S BnE BE8G B PR aP o P mar e
c ddpmietiengD{sheorantiebastg¢ iralrt iagent ipaetiee! €5de Dofi fBe 75 &
steg in va%£%n1is preferred from_the vi ewpoi nt_ of ,
prBvBfit P¥g HRe PESIEIFAE G amFh&EH Ther PR sthdicsabbiragticle

| BiBRE tRHOSESS) RE Phe 2T §SVdNUd otPa VoLl UMM -baded Bulfiative
exanpl e, when the anount of the antibacterial agent 1Is

veaytigdel ddpmaher mepsyrsdhdy &hsatlesegodtidifirasiiomn
d ._ca preblem at the time of processing, a
rgggﬁtgg%ﬁéoééngg 8gnhbgbn%n3factured by m xi ng the

pARYLEI ek [0f:.A1he (Bog mucan)( Ypkyoi n which p satisfies)0
< ﬁ <5, 8ref rably_ 10 0 < p <3 with aresin, On the
otReFhRahdr™then (Erdl e Ps B pFfobVen?i fndpp patighy 0900001
Ok Not_ ¢l ose 4 o3 "Q" 4, &he, pagti gl gs<of, the,f ormyl
(Y-19 <irc1d 4 o™ Ps = o" B Totet S "U"Béb?g?ngdybfl 2.5,
atiding <a7daydng Br rhaki hg seepemtsvehby,uBedls 46 Feast one
. . f p er resin_such as PET . .,

HORRALELP S GRS RPN greiiandflelios o e
rKi M, K'pahficHidonatn@ MedisnTdr. pol yacetal resin, it
325 be [eco nded to fse the anti bacterial agent

th fiskabdikei BRaFEGL8Ffed or baked under the above

:33(; n@j%) §k0Dike 8BkPer28onPaikhAGCh1GARLER! )su'i@'étt@tr ﬂ’%b?@%ide

"._Adescription is subsequently given of
pPasttale prbpeattesialichgent sheprespatedche dhanteklowing
PAS &&#g i&zf)_distribution, BET specific surface area
and refractive index, of the antibacterial agent

pEAG Bl A [bih-Ahg] pE@SEHDH) ;- pHR0 (Y-T)
In the formula (Y-I), a, b, ¢, vy, z and p satisfy 0.00001
=a<0.5 0.8=b=1.35 2.5=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 2Zn.

Preferably, the disk-like particles have a sharpness
Dr = D75/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

Dis (on the small particle diameter side)} of the 25 % value

of a volume-baged cumulative particle diameter measured by
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25 invention. The antibacterial agent particles of the
present invention are spherical, disk-Iike or
rectangul ar parall el epi ped and uniformin shape. Qut
of these, disk-like or rectangular parall el epiped
anti bacterial agent particles3330 have been utterly
unknown. Further, the antibacteri al %gnt has a

skBephessTDRifprarpponoropkéepang sreshod,of 1 to 1.8.

digstri [ n ticle

dI(Z?TEt gghgg%gagﬁilt Esgagﬁéégﬁ’ghg :dc e";f%?ﬂc g%e%ter si de) of

therest%&gallae pyraﬂxée@apupeﬂesdila&m-ebnﬁamﬁ)ﬁ@ @Amminum
rtlc neter _sid g 25 % val ue

o S4TGB e Gi1% asarbcter ‘dhiangeBF fopresented

nbgtsuhedfbylowmﬁgl g@gﬁmgaffyaqt)l on scattering nethod
of 1.0t preferably 1.0 to 1.4, nore preferably
1[63613100&]@3’@3(ﬁﬁs)ty(@%lzef)gz%bl y 1.01 to 1.2{YvReén this

SEprPRESBoy b SPREL, ol B, POLLLoLGR, RaB, el pos gt

whi €ho i, cmmsiﬁebe& ds. 35 factvok vl ar2i gprovi ng A and o
ant %iterlal effect Further, when a filter (screen
s MRERPHITHY 1 i3 F k& ng and 10 extrudi ng

a r esi F!?réf@raflbiﬁfertﬂes r&@taﬁgun&&eparéipagsﬂlﬁ8d Mhiticles
the anti bacterial agent advantageousl

PR 17 SeSRATRIR®GS Bt D Pesaft thaqrast krle pispetistosibetion
Is r he

Sy PLABSSHES SRS o SALEL SOTREINR, LR om e 1axas

maaxtx:d:bes dbametvéngs kdshab ﬂver'&ge& secnsl dsy uimt;iaac:d-telcle
aneter e, sujtabl sed. . lLn_this sense,

TS Bl YRR AR LY Bt ek dit T 108 of the 25 %

aﬂiltb@f.‘dﬁfa &&oﬁﬂ@élib@@écﬂl €81 481 Pe Ipdprddie n&ilameter

preferablﬁép to 5 m nore preferaﬁ? 0.3to gm To

gredBhied Ry £het %@S?Fd?ﬁ%%ﬁ@twmaﬁﬂﬁrwg mettﬂv@dzof 1 to
antd bacterial agent particles, it can be recomended

to reduce the total amount of particles having a

parti clThe pramecéesobf 1’&1@ramnkrm:rtemca10age%:orwl~5$3q>f the

0 0
pr e@fﬁeern bl:mve qu{gl)t &(j"lret stp} e p & er]ﬁgcey or @eocftafnhg%lar

@ﬁﬂdﬂﬂ@l@p@ecﬁ@%rﬁho% ipathe qém ph@‘tb&ﬂc@&g@‘é@h@g@f Figs.
secondary particle diameter of 0.1 mor |ess and even

virehCatl 1 Bacfermalnfane pad tet g9 vt ath aadehage high
I. ter I

Ry T BT ¢ T Per e Duflen EREF S k% n

cbraenbd ths |am9d@nmﬁucunoﬁa§/hm@mtbé)adqmm\aédagaﬁﬂm the

BET . %ng fic surface area of the antt
resi oes not occur oY rare Y occurs

A IA

lsper51b111ty)
which is one of the factors of exhlbltlng 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 ip shape are novel as far as the

inventors of the present invention know.
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agent particles (Y-1) of the present inventionis 0.1
to 250 nR/g. To provide high antibacterial properties
to the resin conposition, antibacterial agent
particles having a | arger BET specific surface area
are advant ageous. However, wheé# 40 the particles have

a too Iarge BET. specific surface area, it nmay be
di f fi cuP® tchﬁH?génfiFrgeSalfPF—’cF@?Cllﬁfféns thei Fhapg of the

whaR+t be ePakt W&Ji§§l nave; A ! Ancﬁggh%gﬁ% i'sf which have
surface area, th maybe una to pr

s@ﬁﬁmcusnﬁlynhtgh ineﬂ@acﬁemmw p@wﬂeapamﬁm3$ryo t he

resin c In this.sense,. the spec:| fi

sur f aceﬁgg%gioF ERERA I Bacrertafetd ‘?‘% o7 1t fcafbebarea
NBEgsplieeé arabing tHeOs2RB vl Gme NEY g)aﬂﬁ:qch%@b' (%u%fta%e area
100 nR/g, nost preferably 30 to 10

d@§oPﬁ5f—F6ﬁeP setjuektt 194 sFerr ofl it ﬁ@enﬁtﬂﬁéécéﬁ igomore
nmepHEaghyiing the antibacterial agent particles (Y-1)
represented by the formula (Y-1) of the present
|nvent|@@del$’shelneuhaﬂlb? hafiufactiafingdthe ¢ =

a EEQ rial age H articles (Y-1) of .the present
AR R epRar P arnE fRuR. FrRe OF PECISRGEImpTeR OF
ppaatiet epypedralmibreAreW £ §n§né%ﬂ1y:@|6$ét Qfoﬂ%{ft b&l€Scie) .
represented by the follow ng formla

ha%i ng” paPt FéPaesi ke &anB?nPﬁVtéﬁéefPﬁsmore CerUlar

ranuf SO4E S ACEOr SR8 UK DL e PLRDD fERRE! BRLe cne
Apaitigle 200%)bepskapedslykpr apbat hy shgﬁnoﬁnt hfﬁe SEM
and saome o

SRRy Sant B BP0k A% L e O 8RB P B AR L =
Wb Re 81 & VEY 1‘Qﬂswﬁ9cﬁﬁﬁ£é€5£%@y éggléghésf ptoptaining ;.

al um num sul fate hydroxi de particles he present

i nvent i Oif F&StEIEht e BpreHd slepdimes pappe ofphkeiraticle
i S K I 2
Ohedhs tﬁé$etﬁég§%9gﬂafg $Q%Yh$¥§rgxgﬁ élﬂéi%#skss

represented by or mul ¢ah be basica
negxd ed o ddyshden abovighe r 80 seitb et hacbgraph of Fig. 20

(1 )Fedliar GRS Bifids @ thas f /9 i glefey v

kaflcﬂl ﬁ-rgféré/blﬁfzsétlé]ffeé 6. d Q‘ds. Q<5ppgs 30 5,
respectil veH B | S at | east one nonoval ent cation

sel ect %rsd?;&?%d?fslféﬁ MPGFL Net Mg a € lat
ek H3E M| T [ )

e PRREel PpatPerbLy BB el e PO e oy

p‘rcésem‘i a nuentdared timdoldbwiteg ﬁamﬂlcﬁ:le Wleat afexsn in the

1rec!tslon( ]O% 'Eltl]ee t%lpk%Urfa%lél c\le?lt bo%tcom surface satisfies

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.

As the numerical value “a” becomes larger, more silver is
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hydr oxi de havi ng a nonoval ent cation/al um num
sulfate), (2) the (sulfate having a nonoval ent
cation) / (alum numsulfate) nolar ratio in the case
of spherical particles and the 5 (sulfate having a
nmonoval ent cation)/(al uminum $# fate + zinc conpound)
mal ar ratio in the case of disk-like particles, (3) )

{ RS e [P0 kPie AR BREER R e 2960 T BRrtHE Les with

- hydreotrBeuTR! oEr Médt&ﬁ@iﬁ&ﬁé‘ﬁiéﬂﬂlﬁﬂgﬂé@tﬁ@m G¥en the

reaction fornula (b) are desirably controlled to

c &giTi calovadingesa” | hecpme st o dl at9e he iprniaxr mayt separate
.¢h_t.h a S l.Jed to cert.ain .

At EE Lol O WAL ) Sl s,

t opetdetry sbeutbdos of alnedimumcldddata-t AN SohpTiandg the

sodium sul fat e Na2SQ4 under agitation is 15 subjected
¢ B LRPGE Gt A SFite APve he Rty Jeai S sy @Rel it is not

f ebawmigaaheniyeah tgactd o § Y A-o 3k orAedAY®e hecomes
sul fate hydroxide particles obtained by this method

addfigghdier ated, - and unifornity in the particle size
of the ﬁﬂéh'ﬁ SsghﬁeQQEﬁl°9§?E¥edaagbgkhmggggﬁa)small, the

manuf acture or spherical particles Surpri
abusununos 8 fater Hydr extHengat 16t € charamnitfideltced slyagent

addi n certain unt of sodi um hydroxide to ensure
¢ RAECLRECEmbEnT o AP hIA0H AR, PTPDEG tée s8e hardly

baggdpoBetine hkadfoRAU V8! 88 afdki fntFhacterial property
[NaOH /[ Al2(SD4)3] = 4), that is, the alkali

edaveaPpandr oroebetoresh® crd aw probd em priepeidlvl, oRafignust

c b eal: actign_ct ) and controlling the
aggcggﬁgg%grgg(g)FE%%EUE%B&?4) to certain ranges in

t hi s nmerhotdhhaveeres &7 5 TRk shilsC uis s v m;gb@d @ 380resin in
partjcle size uniformty of 1.0 to 1.4 and are

sPHER| 3% amoyRE shich Lﬁliv%ﬁ%ﬁ Fhepedt’ed” Hp8r SORERAR) (Y-T)

tb@@bﬁsato36&86@06};30%'}'&0%?@%&51%2?_2@.06001 to 0.35, more
2NaA13(SO4)2%C¥06 + 6H2SO4 42 cheim cal reaction

fprafienabdy CaBBlonrerftéd particles) hydrothernal

2Nanl 3( 05 Bty AT ARINS 4 oHG AP 7ERLPTon

f dsiirar ¢ bpntaphéngcalupantinckeifhaei hgduokidenphRticles”
parti cl s'ze% V%en,tﬂe manuf acture of the spherica
ATEVE S B P3G HT 0T deOPeR 1P PRSP of %mlgr@g%wt of a

| B¥RPbhed bShéd NBthn ithe 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 (solid solution) is more
preferred than a substance containing the above silver
compound carrier.

When it is taken into consideration that “B” has an
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10 is found that in the above chem cal reaction

formula (b) of alum num sul fate hydroxi de particles

manuf actured by addi ng an aqueous solution of alkal

hydr oxi de BOH containing a nonoval ent cation to a

m xed sol ution of alum num sulXfate A13+2(S04)3, a

zi.nc conmpound and .,a sulfate B2SO4 havi ng the 15 above

norov i Sc&ﬁ%‘%lé(ﬁ Ys (o0& M7y HRE sﬁ-rﬁ"tei ﬁ@iver 1on and

S @labhl @Pm @ Boh EIHARIVBLt F8AGH LU aﬁﬁ%i@ﬁﬁﬂ?b Ma @ ther

al kali hydroxi de added is desirably such that the

alSRElet Ye gidy 8LOROMY T Q¥ ot P nikt ©. BCeuntl. 0)B” is at least

prefe t : ref er Yy 1 .aQ.

D raa bk ek s Chotis e ted SRR PR/l deetstang of

t Ne"spKEffi,c&l" ahdnHyeim sul f at e hydroxi de particles

havi ng _excellent particle size uniformty of the i

present TPnFERPEERS AaySHBCLHE 0B atREd "PHRERSEReCE & Tesin

abkaliucequival eakihabhrOahst MHNGEs thad cbibr from white to

particularly 1.2, spherical alunnum 25 sulfate

h{laréx pgevwpapti bireynhaighg afcel woldpngt Rébagsthe passage

upicf ' I 1 t.e ich

eI b B B 28 T80 e PLAR EBRd R A P gent

cpataipadsi (Yt-0¢ odl ahenpresehtatiaveypdion dee mixed with a

particles, The above (sulfate haying a_nonoval ent 30

cAEBORY/ EREURMRLRTS GEf Bf 35 noPar 17 aPT8LFEaBIE 28 ampll as

%659&5@@( OrRat 0i 2, Snditoutef S a8l ¥ sO0pbekrdbfy smaller
en the nolar ratio is lower than 0.3 or higher”than

3then 1 f2 ofphbei eatal aiadmmamosinitf af ey toorivdé ehitneat ions

pagthghes havi ng excellent particle size uniformty

of 'the present invention nmay not 43 be nmanufactured.

The i nvEni s safolidatirces eah hapertienm cdaye aldadind ¢ hatoool

sEhericaJ %%uni um sul fate hydroxi de particles havin

e

RePtént Pard ilctEGsE QHQ%n%%ﬁxb§hﬁhﬁ@§&€tur@Ben a

byabgadsthdene Stlkale Jd NG pRRwakerh satdof-sUshation
as potassium sulfate K2SO4 or ammoni um sul fate in
phragemes doffumndtl vathoutind flupdesgedé hakphgener. By

: . ; . ' . .
TRE AL, PR 0 SLEL B YRS T A QLG Pl on aces
ahowvedthenioal oreratedbyp fbsovllarEbranlBeThetabredt S the

of the present invention have al so found that

SPReFFehI LBV SR A9 sul fat e hydroxi de particles having

excel | emtasddd Cbe shaer WbfOsALhY BANgRE-HBAU{ ActHaed
by adding a titanium conpound, preferably titanium

segnzaekexazobe npaegd sbluprencent abuiyhbeneusf avehang a
TPOVEh L8bnCALEOP1 18- AGLEOHSFOL Y] b BehfohEREEET. 1oAd
4,4’ -bis (benzohexazol-2-yl)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
0.9to1.25, the antibacterial agent particles of the present

invention are readily formed. When “y” in the formula (Y-I)
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nmols of Al by Ti in the above chemical fornula (b).

(b) manufacture of disk-like particles The inventors

of the present invention have also found 20 that

di sk-1i ke al um num sul fate hydroxi de particles having

a uniformparticle size, that 3i7s, a D75/ D25 of 1.0 to
1.8 can, be manufactured by addi ng a certain anount of
Sfltﬁc?fé@ﬁp&ur?d“ YpreferabBy ehe¥@bowi de Sor< i ric 2.4, the

Slé&lftﬁb‘éctt%r@am §§Qn§%3£t981 of o rfal:y@s%llq f atﬂ%'eil/%g.()?l are

nonoval ent catio ous so ution to re ace

orebddd yoforhed.c' Whehs“z:f’ dhtiafids| &) <by <Z|7I i preferably
aovec reaction formul a . The alum pu

Y & SR Bhe S LH P LAY et 5 d i S lel ) Hhepresent
abaventobAub@e( ¥ehb)ily @dgmey has been found that

when "c" satisfies 2. g< C < 3, preferably 2.5 ¢ 30

2.99, nBrECheEf e‘@bﬁyzlmfsr@uéangl)t HePHESROEFKde amount
Sbpkapitatibhele Dudr axhdc Rat! kakes gk 40 Lxgel ot

particlfe size™ "uni pre en vént Yot can
be obt aTonetkaNip ahe:]rtmmﬂ:@ct‘uf’ampotslsébdleskrlmm it “0”,

al,um. num_su t hydr oxi de i,cl es of t{he present

TR ThOoRE ! 50 Freg™ RE%hs ShaBakiPenBrstebA FoGRdctnay®

| hadst aguanl pge s 1@y sied p&@%er&mxn&aﬁfléﬂeo@@%\@GOO C or
al kal i hydroxi de added such that the alkali

e?qﬁW@"éF erthemtihe deleiies bemoerature ipred@r@bdy ighker,
ﬁugtﬂg gﬁ’ﬁecp&@fﬁi HQ_L OgZ?E%QPQa%Q 'Eobh% a Oyﬁgher, a

emca 5 reaction orrrul Bt arni i ng
avabenuso $ub1ataeluntu;mrrm elud e aiar reptesehyedchy m@ea:ﬁol lowing

ueous_sol ution al.kal i
ERFIRRR TR ﬁoﬁ%&ﬂ@ﬁr{lycgi’?f‘ﬂﬁdt%“éot% Yeedoraeishanse of
ah Wra sin gt dhadte ohmA( Qf%%hea sAMRCmaGORBOEPHo2AEed When
sulfate B2SO4 havi ng_t he ove npnoval ent 10 cation to

B¢ yamennt ¢ drlae h@i%%nﬁ'@aéﬂiSﬁteWaénSWﬁélabéh@re is no
al%kékhiet{%%iyﬁl ent ¢ éQ késtF‘?{zcéhan 0.6 in the case

di sk-11ke particle dis e alum num sulfate
h{AgExi de [Barhilel éSOha,w ng excellent particle size
t. be obt ai ned and whe

uni f or 0 he al kal i

cqui vardisn e Rt rlhera it 1 o4 iE Shafer

ol i ted @ Tyl X4 5i8° C peF t 1 6WeE, helé Nga exeetbeibl Pakt 16l Bum
size uniformty may_not be manuf act ured. The above

%ﬁ%rqu%%%m ttéﬁ’pébé’lv@r gorgudp i nogotprmed and
%\%I?Wﬂny £haQ Fuﬁ?g&n Q@%}S%Qé% u"i‘:.jélhdy 1429 185 2 Yroduet,

nost preferably 150 to e al um num
s'mtfeai erdsiFonice gees i ndeslawer sphdrEc dhearchttdimcterial

aall k?"%l ﬁg&%&lvi{er%géffnéﬁélﬁrésser?t Z%Je%t%.o% a\g]a ga}cgg 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 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
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tenperature is 100C or | ower, particularly 90C or

| ower, the alum num sul fate hydroxi de particles

havi ng excellent 25 particle size uniformty of the

present invention may not be manufactured. Even when

the hydrothermal treatnment téfperature is 250C or
the effect of inproving particle size

hi gh
i gﬁ-’gaﬁlﬁﬁ PRA DT ThiTaiFE i Sombird s tegoRBRibarterial
Waganthﬁa%kK%hbSGQUbnfiﬁgtsﬁ | On 1 52 8udnt s p%SS%gréaefrom

rot hermal treatne tenperature 1's 110 to
ptbﬁevabeO-iBD o5 P5OGnNDNe tgheefceﬂecbiaytﬂﬁo t@rhmoehere is

n ydr ot.hernal treat nmen erat.yre._i,s. o7,
OB o hBTe Y £ e RS ATTROTE i B byt dpetSt 0
hﬁmrngx&mpﬁéle@ﬁenFEﬂéIaﬂdhﬂﬂJbi @Mefahﬁhbﬁcﬁérhaﬂ agent is

present invention may not - - - ---------
nﬁﬁﬁ?aﬁi“ﬁp‘%dOIE\‘f@ﬁnV\ﬁeﬁe?h’é h?ﬁr%tﬁ%\iﬁﬁl cw@anlareﬁhlch does

tﬁgﬁeﬁéﬁgéea'ﬁrgﬁggﬁoéthtﬁEeElmEthePE%%% nb”p%o¥%%3n

particle size uniformty I's not obtafne s not
eegmpﬂﬁcallon&mheb@bmrmm&darhyamm maat parmectLes of

0 refer bly 1 to_20 hours

pFé? tyﬂa%g-ﬁa O At LR egI ki Peﬁévvay%ﬁ%rably
ratigozps(@ WHdo D.rePignd 0.5 to 30 hours, preferably

1 to 20 hours, nore preferably 1.5 to 6 hours when

the al K¥PitheyREhgeMancht Whers theye ¢s1a1problementt hp” 1

hyge 08 fler SRl L ¢ et gBaty b i g S

0.5 hour or IIless gﬁ ufn@’nhfntlg%?? ate %:g%r oé(?déhg Formula

p&¥tIkligs Wﬂué,\ﬁhngpéxmeﬂ Ehorpalbiel o Siye ohtiafiauedi by adding
vent i not. be nmanufactured. Even

v\£ p%lgge%%dl?% h%gnﬁ{-‘]e:?r'@é?ﬁe]ﬂ? ¥PfiB-is 30 hours or

nore, tier effegilel5 iaf thapeQyé ner RAPU1Se®tEZ@esin such as
uniformty is not obtained and it is not econoni cal.

TlFr’*"eT P oPS1¥RMiHE - Presetes HyeROL N TRARENEoRRSEREEES 1N,
By Epipd g SRR A 4E 8;%£9§ th%éEQ' PE_eonuppar
ant i e

acterial agent part avi hg partic
sIQ@OIIB(DEI@Fiﬁd otrcm' wse ofhe h@n‘pxlesemrlai/ eageoh, whithsis

i d t | f f t o ,
(A S 820 of R MO A LAHCRb L B R b b e
MoV ademnd r Ccaimmbitai um nusr Slbfatedy Tt he above

chem cal reaction fornmula (4), (2). the (sulfate
havi ng 2 IRFVATEAD dat 1DIDTIBIUH A e 2%)ths PhYSlcal .

T or g 11U SEEEotpRPREC) ST ARHLE S fYicre i
sl ftatidout imce BT sfed ol frind smnfacieoatea tingl crafeaotive index
défs%ﬂel- kaen‘é)ﬁaratcltccalreigail (?gent particles of the present
invention. '

The antibacterial agent particles of the present
invention are spherical, disk-like or rectangular
parallelepiped and uniform in shape. Out of these, disk-1like
or rectangular parallelepiped antibacterial agent particles
have been utterly unknown.

Further, the antibacterial agent has a sharpness Dr
= D75/D2s 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
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hydr ot hermal treatnent tenperature and (4) the
hydrothermal treatnent tinme to certain ranges. 30 (c)
manuf acture of rectangul ar parall el epi ped particles
The inventors of the present invention have further
found the method of manufactufihg rectangul ar

par al i_ped ntibacterial_agents having.excel | ent

D2 e (o TR B bR EPRE JrafiiPkco i) W B G Y value
meifub aed Lume gbé Bed abamel sphes igatt 1 egl dissleddiK@easured by
particl es, rectangular parall el epiped cI:}g%drogen type

alFbffi naftSurftdte arFdroxisgetsaring asthadkmiecedt &@ By 8.

| BoceBealag! 11.or Y 3. LHBRALALILAALLEEENG 1080 (Beq 3

obt ai ned by subjecting a reaction prodact obtai ned by
nbxefgrabdst A latcagu@ousWsehuthoa shaapuseaubr is small,
sulfate _and, _a suspension _of alum num_hydroxi.de under
SOPEabRon1rach EHDURS: HOPREFRrbar RNt TRRY GOPBREeLy

pwetanakl Yela§ ddykéhna2@Xed OWwHA . RRUFCREI BBF8d as a factor
preferably 0.5 to 30 hours, nore preferably 2 to 20

hé8Fs i1MBRBVEREn aPhanhkibesserdpilarfigett Partheresvwhen a
tle1pEeSREEbrLAXCRALLAN §aNLREqMBRULAC Whed By QR ging ang
exchangi ng nonoval ent cations with silver ionsSn
aesorudnng wi resthe abevéilbehods 45tThe abuaipuclogged up
hydroxide used.is_preferably anmorphous al ym num
héﬁ?gx#gg ngéﬁggtgﬁéazfﬁg8¥tongﬁgﬁiﬁgepﬂé Farticles

rect angmbar t]@@rlahj_%?b@@ @ﬁdp_ﬂ@'di&hﬁgeﬁﬁﬁﬁt aftipBktBgial

the particles unitormin size are_ high. Exanples of

t RECPahb BAotR 381 BR-ARATRGEL 8% oS i ndnpiGy gorptisAng the
h j e -100ca F a . :
P peedtatiag Sl e Tl (BrIRGHLTIhVERCRY. YAt cles
phatvivges amdllnprvevageheecpadbiyl pastielendfieamatey afre
tgeiggéiicles in tghf method, it is recommended to =i
ST} e3P LY K& SFeac £ It BAUEE - SRS FretrdpyPancndrgy particle
t agehdeert b HoRICOUS M HEARN ClgedldPattN W 4023 to 12
and the suspension of al um num hydroxi de under

adht anierabln thydiet heihmmopeepraErrahdy i yhto &f pwr  To
t ty f aj j S f t he
e A HIS PEEeE) EPOm pEERbTLTobbR, RBSREEN, LAT,
fantibaoterval negent ppafeiabéy, ittoaB80behvarsmmanded to

bly 5 00 h her eby- 30 obt ai ni .
CEERRAEEL G PH e OOuDRY Sur [ BEEER 3P RELERE, Mogarcicre
exLahd st JrNbi Eh &Shd@elib forimst ¥r e SPRRFGablyv 0. 01 3

disk-1ike and rectangul ar parallel epi ped_ al um num
QUF FLR S nyP X Rfecharep £y ed 5 of the total.

It is difficult to manufacture the antibacterial agent

most

particles having an average secondary particle diameter of
0.1 pm or less and even when antibacterial agent particles

having an average secondary particle diameter of 12 um 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
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descri bed above can be represented by the formul a
(Y-11) as 47 described above.

| B b[ MB8_. Alc] (SO4) y(OH) zpH20O (Y-11) The
silver-containing alum num sul fate hydroxi de particles
of the present i nvention repréd®ented by the fornul a
(Y=1) can_be g@talned fromthese spherical,

ditbe Pr‘%l&%&s YEafghiPar 1pEP8 PEFcgPpedthsr EHEFBSSHTEa,
i gR ﬁé?@%l‘ﬂldﬁqﬁoﬂél&E‘éri@%@%a‘f‘tﬁ%l@bl ¥§£0'£%81n and
That is, the inventors of t resent invention have
d@lh@ﬂdﬁ@%ipaﬁenpleEMN@aUmemeﬁ;ltB@ apeveficraimﬁﬁ:e area,

SR EP RS oR bl Y R Ml L FPPEL R PR bt

patrbbele iekzeo whd eeslihycombod hei gt esenf thi¥ e, the BET
r Eresented bgﬁthe above formula  (Y-1) can be

GFALELGr BUEBFCRI 7582 htHR i HPadiatifimaoents 46e0-1 to
hydpon? de Ratlrecl8s f 8Pt &Sany %ﬁ/é\y &Qfefﬂé@é@amg) 3180 100
cont ai ni'ng no silver and bringi ng the al'umnums .
hiptlf O i Tes papré Teeabint 30 comt 36 miAch a sol ution

cont ai njn uc silver nitrate ar er

Sul't at oh e FHIY o 450 Apdauloll S 8 Bhe/Srrppe of
t@ahoBaexabangethsai hxeibhensrialoagbatcapurtavmesul(frate

hydr oxi de particles. 20 The ion exchange reaction
tEﬁBE?ﬁFHF@dl Ry -he fromrela pierler 51 $h EOP%-’%S%U‘E: ippeption.
pref er apl Y:h%omEE’hgg %f r-nrQﬁu Qetu‘f’)iﬁg hl% \ 'i‘%gllyagent
carried out for O. ours un de i ght.
VMentLhéestherhaﬁgeheeppesanUrenventmonlompherlché,

[ X ge_tine_is too_short nt . of . si

e LR e o R et P LSpRER: b Cmfbn Shltace
ehg@ﬁ@gedetpapeiaws eréprésenbeghbyt BEei €81 8¥RNAGIEOrmula
tine_is too , or ion_exchange is not carried out

uh%e¥1éh%e%dhevgﬁ$ PRRBICLBnSézehERYEAT L BYUB e R TS
waﬂubg@wreétlﬂ %Lc%x‘él‘éﬂd%gwﬁﬁﬁ tﬁ@@neeaiﬁzﬁagec&%ew ®H the

be carried out by vibration or 30 revolution.
WﬁEﬁCifi@aee©@rperBﬁaI%QOESGHﬂéEé tifededenty, Agrying, 2005)
n e .0 naII carried out after
SRy SRR P Bok, S i LRt e gprosent
apendn t et £ sEmd esbmdyo £ hehé ondtibaaldnt ) c&8lohe of the
obt ai ned. Wien filtration hy 48 putting the particles
AR S AU PN exa#lalﬂgemlth SHARIPBR b manufacture

G rdifiugal - cﬁﬁﬁ%{lﬁ‘ﬂr%ﬂamﬁl%nlegﬁh.gwég ' hPd roﬁlile pax J.cles
coagul ant may be use limts not prejudicia

obj ddie rofesed prysapt obnveptresantEdahypl eke ofrontrmela (Y I).
coagul agbt lxr}_Ccl,al’_lLd or disk-1like aluminum sulfate hydroxide
particles represented by the formula (Y-II) can be basically
manufactured by the above proposed method.

[Blp [M3-cALc] (S04)y (OH) » - pH2O (Y-IT)
In the formula (Y-II), b, ¢, vy, z and p satisfy 0.8 = b

IA - IA

1.35, 2.5 = ¢<3, 1.7<y <2.5 4<z<7and 0=p
5, respectively, Bis at least one monovalent cation selected
from the group consisting of Na*, NH,", K" 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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5 polynmer coagul ants such as pol yacryl am de. The
anount of the polyner coagulant is preferably 0.2 %
or |l ess. Wien the anpbunt of the coagulant is 0.2 % or
| -ess, the nonodi sperse particles of the present

i nvention are not affected andﬂthe filtration work is

[ roved. anwhi tro force does not need to
bé@aﬁgteﬁ o]tq't?%?rﬁ't heeﬁp ]aJs SHH- el fiHd it v d(=
f neaSRNldPRa oA Qﬂ)h%ﬁ/f&qenﬁv@Bt%ﬁ?agﬁfnﬂﬁhﬁ%ﬁﬁfate , (2)

sinply carried out wth weak force, silver- contalnlng
altivd hewl Sate draving dr oridva pant | e e tﬂnltamslum sulfate)

THRALLSDSE O STt SEIRHEee FU, aga cie

t Hsufirfesenmami\r@ntal Grrmno'ﬂw.aiﬂ \c%rtmﬁnt/a(ialmrﬁiwmﬂtﬂate +
sul.,fate h drqii partlcles of the present invention

c & T5eC PHRAER 15y FRELOJoWHBE SRsaptdisk abtforarticles,
Mg3h 0@ he? Py dirbe e it 1dithldAGdN RAJS! t
particles ecom&*sﬂe t he sanme as that “of a{%ﬁgepaér}ﬁ cﬁ4e)s the
b&yerethemmadchaegsmentsitiiver in §heorf0é>admnr@¢hemtm:al

cl r di C ttern

crasgryehneimad” (1 Bet Beaidshny cRiand ge tertain

amahytiscal values of the particles. If a product 25
contalnlng silver as an inpurity such as silver oxide

wi t hout TR bERe G P L Bth AR§eBY LRE A ¥ helpattiicd) Ehese factors
Mh¥8dn¥tt Bodtk831Ba thheephbahned %'nap&%g%EHon product
becomes dark brown and it is inpossible fo obtain
wabteinedi hypnaging whpehhes snéubfionshefi aponiant sulfate
obj e e n ntion_. 30 di advanta eousl
PRAPEES,2 hlP s BRERA b PUER DS g0 ofiekg G

oéubﬁeétedntbha hgdﬁ‘btaeﬁc?ﬁall) t@aatb@nteale@e:@@ehy:e@t BST the
Egiganlc acid jon, Wien 1/10 or less of the "y" nols
0

IR § eW%%?%d@%PCF%RPFERQW%ﬂ%a@ﬂapeAéﬁﬂlnum sulfate
PRy &F6keds Ip%&ﬂ%lémbﬁgaﬁhém 1&} tm% &éﬁ%&@%fené@&ibﬁ@rated
can _be maintained without a problem thereb
a@lﬂ@uW%@J{Iﬁ?etbmlve@ﬂieoparhecmesene of mrmqpam:.cles is not

of .t ot her inorganic acid ion include

5 %5+’L,‘§%?),£?,Qﬁposz , 0032, NO3, Si044 and BO33 . In
order to 5 replace part of (504)y of the antibacteri al
Ee t of t - a (o30) oound containing the

Cont ali @Jﬂaﬁiﬁwomﬂnﬁr@%uij@éf@llgycﬁf(oiiélet articles

carry out 1on exchange in a sol vent then sitver
| RAN R @Rt dat adaioct Acaptal meahqridedt sbgiumthydeoxide

E%H“@héﬁ?é“%hat the amount of an alkali becomes 3.2 to 4.0
based on the alkali equivalent ratio (= [NaOH]/[Al,(S0,);]
= 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/Dss which is an index of
particle size uniformity of 1.0 to 1.4 and are spherical,

which is utterly unexpected.

Hydrothermal treatment

3A1,(S04)s + NaxSO0s + 12H,0 -> 2NaAl;(S04),(0H)¢ + 6H,S0,
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The particles obtained by ion exchanging part of the
anti bacterial agent of the fornmula (Y-1) with the
inorganic acid ion nay be dried, baked, surface
treated and coated with an acid resistant filmto be
used as an antibacterial agent215 or mixed with a
resin.to-obtain.an antib ct?r'al resin product |ike
tﬁéegﬁ??%a€?%?gh ahehtt ﬁrt?kles of the fornula
(YabyloméPatbe paeseBlekspvention, part of (OHz of the
anti bacterial agent of the formula (Y-1) may be
rBpfueehepyal (FreatBaBter, the content of G- is 0.1

0 SS fer 0 r SS, st
oehtlsiiees BiaRicy 5 2onkoh O, Bhenl (GRTHSHIR' 3¢ Tassos
pckeseintahgreastdbor AdbrwonlaFéb) t he manufacture of the
si, L ver-contai nin lum num sul fate hydroxi de ,
DLPPACT Lon b PEHB LG 68 oREV1 RGoWRT CHE My RHDAECY G Fb2e)
obtai ning high-purity antibacterial agent 25 particles

havi ng | ow contents of heavy netals such as lead and
cadmi uritggeéheiranpliacheraetl the phao il shuminymsywlfate
01f1 &éiﬁl’lg %réi‘@lggo?f Hylgé ﬁ&?e t 'i%@ﬁii&lll Vs acrt]ldmed, it
contai ni ng ‘heavy netals suchr'as iron, nanganese,

che divwmnd thaapparthadbbwkehdm caibuebetdbnl fératla (b} of

| ess, . preferably O.% 30.qr less, fnre preferably 0.01__,
OB DGR SUIS Gt RRPEPRbAs P bialon BRI EeS aF e by Rdding
PR VaRted e dIRIT BN O 511048 | H);’dr&kf@é ONEAEAbnPhining a

thermal deterioration resistance) and discoloration
Jronpyakent majdiet | t9 ta imippdfaghdd e ab@luminum sulfate

g Pt o SOk T SOLLTELE, b2 iling che

S8 Gnsiceed 18t aca thiyeoht oding r oab] ¢ ¢ ebidgretiie Stepulting
wherein chem cal. _operatiqQn devjces are easily ,
1| Bkl b6 BYGTREBEGRCVRRE® HoRy f HRoRBPURE G bR dsLka Ll
e R6 B RAARESEs M IYERIN sGORRE a ARt TKEL i Rquivalent
eluting fromthe material of the device from being

I ongs the hrttd bhcl errgfeEnty parTitd e&- 28, there
A5l t solid solution and/or an

fﬂnpurl ta)#ﬂ%/ﬁ])#.so&oeaoz'fg%ahti bacterial agent of the

pr esenWhemy ¢l arikall ienuiesilentonpadid iiegn lawehehan 0.6,

resent inventiqn, .an anti teri resjn _conpaqQsition,
TP AR o At YT S Ry S @ e 4y having
kneadiRgtapdrextn uss Ofe @t iDactef bl tRE GR&Edd8S invention
di spersibility, whiteness and al so antibacteri al o
FEY HPHL DS QRERINGE ch¥hest Ehiespilég laf eeuivedeadt raittlle is

g%&[h\@t hatlfl 1k3_e #ﬁtr%\ei' &{;%t% ::Elt)ﬁ ’_n gslp%e%hc{f %inum

s by wel ght ‘o er’i al” age
meifesenhgdrbyitkepaboveltorinating ¥xtgellent particle size

‘uniformity may not be obtained and also boehmite which is

a type of aluminum hydroxide crystal may be contained in the
aluminum sulfate hydroxide particles.

The above (sulfate 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 0.3 or higher than 3.0, the sphérical
aluminum sulfate hydroxide fine particles having excellent

particle size uniformity of the present invention may not
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or (Y-1) with 100 parts by weight of a resin, and a
resin product can be forned fromthe conposition.
When inmportance 20 is attached to an additiona

val ue, that is, high transparency of the resin
product, it can be recomrended3to nmix 0. 001 to 10
part ht... preferably 0.001 to 2 parts by
mgFg ?géFg?ﬁg gﬁtlbacterlal agent. \Wen the anmount of

t he ant Tha@:rareraiom efit the pidray 1hhantQonthdvd fpamld that
ht, 25 satisfactory anti bacterial properties

'r‘rﬁ?hﬁﬁ%cﬁg BBUBLAER SHAdhReRYEREXAAGURBTSACLRS having

aghibagtRti phragenL .'s§zlaaﬁﬂffo§:m§9¥ égﬁ B@rﬁléngfactured by
wel ght, depending on the content o [ver, it

uaddbngr sall fand haairgpareryvatgnt @w&nonmlech as potassn_um
refractive Jndex of the anti ter al ent_ of .the

F L Bt = s o Ao Al TG e b S PrsBogiByeibeate
oxffl APy drekiide Bho$8gl rohesa lehtneayibaSdush as potassium
Therefore, even when a |arge anmobunt of the

ARYFBaEidri oF aRiun velkeTpiedehice ol spdiswm hydkpxéde in
WhD RpbES] Ehe!n&cQQGJ?eae‘c1pr§b!'rmhi§”%B§" ency so nuch.
In order to maintain high transparency, 51 it can be
r ecomebtied nvenise st hé tEm phackeati ahvegenonimenalso found

SR e QB4 R 25 A, 0! BLEDLE 2 aving

r@ﬁd:éllpéﬁﬂ u}fsarwmuél §ipg ubitbemabyi bastiesi rﬂehn@ﬂ@@lt:ured by
particles of the present invention _has high aci

r%@@%@%@é%ﬁ%%lquqwdm @é‘ﬁfﬁéaﬁ’rlé’vr-%anhﬂghéﬂlfate to
a%'rﬂ}{e%? LSh ARGBn! Of teh‘%ﬁ:{ﬁﬁin{‘ s@nedy taﬁ& d ﬁoﬂﬁ%&?ﬁ@ht cation
t di scol oration e resin product e surfaces
oaqm$musam©1ua£©nrtalragbacephfl®c®231©$stoé phesmmber of
invent i re 10.treated th at. | east e_acid
B b e Ry Ta LETERS, ShoPerbpr it rhnrarige (o) -
selected fromthe group consisting of silicon
conmpounds, phosphorus conmpounds, boron conpounds,
al®hi Rasof ' S titani um
CONPOUngS, 1n%‘e?ﬁo§%”89% ?‘@geh'tnlwm_{'@ﬂ%é\% also found
further inprove acid 15 r85|stance or prevent
cﬂhﬂﬂﬂdmskﬂkwkeﬁsumwawpiegléﬁtehhyécoﬁldespsrancles having
r_or _the scolor ion. inhihitar, t i Licon
OB PAstasd® BEaranthel a1 Folre Bt thnd to°PTs can
d haauEhealeedney asising a Fel-aaihi oedent patags heMompound,
orthosilicate, water_glass, silicic 20 acid and

F1eiemab by | leﬂ%eom%rp%oﬁmﬁb%n%élﬁw e aduixgd solution
& Labek AkG sﬁ gh e 7Ry gbrg&%x?alé&% asxlivn I&ﬁﬁééﬁgfﬁﬁlmon
potaSS|un1neta orate an oric acid; the al um num

donpmmdsce i hvd uele ozl ud arhen Ot micrie erf aldiium (Y-II} by

r?z{ aianl. l{:rplé]aébemre chemical reaction formula (b).

The aluminum sulfate hydroxide particles are
represented by the above formula (Y-II), and it has been found
that when “¢” satisfies 2.5 = ¢ < 3, preferably 2.5 = ¢ =
2.99, more preferably 2.61 = c = 2.9, the disk-like aluminum
sulfate hydroxide particles 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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pot assi um ort hoal um nat e, potassi um netaal um nate, 25
al um num chl oride, alumnumnitrate, alum num sulfate
and al um num phosphate; the phosphorus conpounds

i ncl ude potassi um phosphate, sodi um phosphate and
phosphoric acid; the zirconi @h conpounds include

zi rconi um phosp hat e, saqdium zirconate, Eot assi um
zPPEoﬁHFEhﬁﬁdb?FPcSﬁPEdaEPEt {helgoafven PORPESNPBURES the
| pRbude BEtﬁHbUHbBQEoéiﬂﬁilsﬂ W0 s bt SRREE SReHAT: ag”hhe
titanate and titanic acid; thé zinc con‘poung i nc e
zahkaéhlQﬂuxjﬂealamm@‘amnor]aeecpmesrft 6Q:apbbnta1 @,refemably 0.70
sul fate.and ZI nc .
5l G20 e e r‘-lfgtb Yahdvsopgsé A Y °V§20hemlcal

aﬁdabheoﬁnnanmumasabbSfb@cbbdalaﬂﬂgnthélaqb&@h@m sulfate
mmoni um_ nitrate annunlun1phosphate amoni um

cﬁYBBﬂﬁ%@eaﬁarBﬁﬁ%ﬁ?th ﬁ@@ﬂﬁﬂeanSPﬁE§°PﬁeSOlutlon of an
aQikQ@Stﬁ§afbx§8é”é“BﬁrEbﬁkﬁi QEgIEemBES§ETE Scation to a
I nventi on” are orlglna Yy nnnog“ erse ?artlcP ﬁ
hayzedegotehiby efcelbwmnhudi spéfskki Rl (S@Ebs,a a eﬁum:

In aorder . to.furth L PLO he dIS rSi

releRhe ety dChiFabFoRaty: haFabenBhroaneyer bpneyatent
fegmibherpackirel,esut0s BUEPHERErAal edlEELEOBNI N the
mechani cal strength when a 10 relatively |arge anount

of the YRR Hehd @hoye addl ipganiivipdengs rekdopigseaver than
| pvenih Qid %a@é(%‘% WikR 84 ESbQFt&EEeéur&EQES:LlQé 4 \Gninum
anti bacterial agent parti c fesent inventlon

neyl et ¢ riead ok ide hpaatt il cdast h@wars_]eleace&diehltoparhecle gize

SuthPorbohE RyLATs Do Phirrare il ufeon AnkRdg e valent

atgobe! i phesghet eshaand, syr b achante. sEXagpkenyat-okhge
surface_ treating agent _include high fatty aci ds and

A FRi¢He? devinie pxgeldeparparaerde oizg anifergity may not

ehdIChen@eLl druP@f M tic acid, lauric acid and behenic 20
acid, surfactants such as sul fates of pol yet hyl ene

et her Thamadevigohgddot hetmb ést restmenbdwee st i s, 90 to
S bond | es de- bonded_sul f onat.es o
Grc poRetrabi SR8 Ees e g aE R pb Y AT Fo 250° ¢,

amiéwqaﬁ@sefmmnyang@et@om@@ﬂca&h&ﬁ @héYélﬁﬁiﬁﬁmaé@§fate

sul f at es of a hi %her 25 fatty, acid such as_stearyl
dhPagiteilen ssRotrhekierl cﬂrndartkl§| Lt hleqsivalent

Oz 141 %S@HQS b (5739"0 WerdiRst e t‘}{ermal treatment

ort hophosphoric acid and stearyl or ol ey
di&zmﬂjratumcianlﬂourcbs’rt heweotf , partaneleolpl $HYC ageritsver,

V|nyf£ﬁgTvH% l%ﬁiﬁ%) Hﬁ%ﬁ%ﬁb@ﬁ|2ﬁﬁ§10165 having excellent

particle size unlformity 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
economical. 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 invention may not
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30 y-net hacryl oxypropyl tri met hoxysi | ane,

y-am nopropyl tri met hoxysi | ane,

N- phenyl - y-am nopropyl t ri met hoxysi | ane,

N- ( 3(am onoet hyl ) y- am nopr opyl tri net hoxysi | ane,
N-(3(an10noethy|)y an1nopropyﬁﬁr|ethoxy3|Iane 53

phen op |eth
AR Acbn kY B et ReR: FRRe PR P ERE e Lafgeatment
Ytgﬁl e2RIQRIeORY Lisiomet RexX¥sigrane, tHd & @l imidoving
agents such as isopropyltriisostearoyl titanate, 5
|§>@5ftép‘-}|et Silig@mundSompityi tignaod afgained and it is not
%8858 |.LRi decyl benzenesul fonyl titanate, and
um na coupllng agents such as acet oal koxyal un num
d| [ sopu‘hp)erkaix&e hiarbheepnadatesdtmeart t dine itsh@. 3 &®i 30 hours,

intlbacterlal is not particularly limted and
DBy SRETAbIYOL A RIS T T e BEBEETBPIHAL f 5O ¢ LS when

r Hhaeaumjpequ&va&%%sls;@lé Q sPd OFIES ¢ 5 hRdRs Ol¥et 0 hours,
such as nolded articles, fibers, nonwoven fabrics,
cﬁaﬂfﬁggbl(yfalnuq ag hrmu@m moreapref erphdy JSo'irmOe&é\“kmlI@sWhen

h I h I
RoPusL ALy R AR 3SR ALY PRER L Ghari

(a- OIefWhéh ﬁhéyh?dﬁoahdrmamotyﬁﬁt&ehﬁvtm9621st0.32hour or
cirbon at gns | ncl udi ng pol ypropyl_ene,

et R¥FeRE- Brap QﬁeofogﬁﬁﬁnthehP& ”HéﬁgIﬁylfate hydroxide
pﬁh¥§§.ﬁﬂa§”ﬁav1h§“é;@@é‘§léﬂt ROk Yet dhvd engze SHRSOMIFY of the
mol ecul ar wei ght™ pol yethyl ene, |inear |owdensity
ppryggny|gn§enpgppbmaynQozobgnmanufactured Even when the
p%géogﬁg%g&eﬁg@%ﬁe& CRROI YN SIPSLrS”S ?[Ioéé“e%%e effect
o] I'nsan I éné Tene- viny acet at e copoly
ebhyhmpEOamngIPHEtmomelsmee aﬂﬂf6Eﬁ&tyhesnﬁctasbtalned and
polyolef in) resin; ityrene-based resins such as

pryé?h?PEn@COBQW&Ea esin, polystyrene, ABS
(acryl ofhé rlﬂ%ﬂﬁ:@'@@h%%ﬁéé’éﬁ@%\féﬁifhﬂ Me confirmed
(acrylonitrile acryl styrene) resin,
(‘aha‘yl bart Ehpemanyfapspreesin thAEspp@@leaémom iclod UERBIV]
( I t hac t adi .
SpEEREpebelal olfde BRERXe1EE, (9P, P4, Beriitae size
pmhyﬂ@rddatpasﬁadhermsamts dekreat 14685 11aorsy&1@slireailte> control

ERE D IGE AR EoBFOEFonat - 1 oCt h HeALRAy FEUiFalent

I 95)@11@ I (LeRyBroRPb¥ B8y ahgT 8S InanowheﬁttS c884 on¥h @fhinum
ol yester-based resins such as pol yethyl ene
t B bgm

al g Ehanabpve yihend @nle reacegiorhipramala (4), (2) the

| fg%#ﬁégg hil 989" §5hBnoBRl ¥ab! EQPEohTS (A1 uRR YA Y1k te)

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 to certain ranges.

(c¢) manufacture of rectangular parallelepiped particles

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

antibacterial agents having excellent particle size
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pol yet her imde resin, polyether ketone resin,

pol yphenyl ene ether resin, polyphenylene sulfide
resin, nethacrylic resin, cellulose resin,

pol ycarbonate resin, fluororesin, polyurethane resin,
silicone resin, polyvinyl eth#f resin, 5 polyvinyl
forppl resin, polyvinyl butyral resin, polyvinyl
aPEgE%¥m+E%in and i sobutyl ene- nal ei ¢ anhydri de

copol yn®i1i ¥€she mé €sbd o Mayhiigacbhoi h§a Hdabb@e spherical
nol ecul ar structure such as polyvinyl chloride resin,

e@h¢| hekvihye pareirles. copeFgnenlabsparallelepiped

-V iDn; 310 i pat ed
VS SRE ot SEEhEhS PROLIER N ERM01gp pERL OEL BRI ©
chépresahteed fof Wit mHeaniesa lc diorandie (HeO) Al; k80 ORECH) s can

resin, ol yvi nyl idene chl oride, polyvinyl djch]oride

BE] huatied by piit Bt £ov, ¢ HercE ol cpBpguGF agbPRsBEd by
CRi kI §IDAGHA Gn a§8ELULE O Shut i SWidE 81vEEAUMPELYFREe and
and wat er "absorptive 15 resins. Thernosetting resins

| AcFURReRPENY @ esthumpienokydroxide nuinder aAghtaréennto a
Lﬁgﬁ&%&%ﬁéﬁﬁaf%dé’éé{rﬁéni est Mol Y hs ¢ &S] Tbr@f@f%’i;ﬁemo to
r In, polyrmade resin, urea resin, sili‘cone resi ,
phendt foor vabdedyder esire, peederapl200 f DromBdehydes, more

resin, poJyparabenzoic acid resjn, ol yur et hane

eSS e A0 BodeR . GPdachet: el LPacEerial agent

XY BNE-T1ES 1 oF ank Ct%:?éééﬂt PP B h r@sh he MUBREF Sctured by
y

i'ncl ude EPDM (et hyl ene propyl ene di ene copol ymer
r b e23ChaERM e thgheyel oo pyd eheng opbty nek lygbbéeps in

' 1.S0p r SBR (styrene
g%?%@#%%%é%ﬁgﬁge%)%ﬁ%l%ﬁ?t@? e‘g?éopr ene rubber), NBR
(nitri ke dhadireme whber)de wsddane prndflsergbly amorphous

CA o0 efe L Ubber. o I ogenal e 1) LS S UPDRL parescaes
ted safddiord %%Mi@:ﬂﬁa:[ﬁs@@eénd ChhOr oseb &ONaE daBdng the

rubber,” butadi ene rubber, acrylic rubber, chlorinated

oA ekt e e 1 fepite hior dbgeira e rivbber, Bxegmieh otk

r -ac -

o SRR Y o Gl 2 o N B LR ot e

angll Sweltor alnd Wbheranim ctiheske e Hyweaarthanibizel Campy Led.

be used, al one or .i.n conbinatiqn. Wen re than one

osn i HOREE 1P GHES btaE HA LISPS Ry i e the
i1 @ld e din i ehrdied, oif Y geg-dintiea drarHia erethod,

hese synthetic resins are not 5 limted by the .
redh ufsagegempgnaechse. subieek Bheorsartiontgynduct obtalned

%ﬁiegl:iézritngf 95989£¥9| @Ifié rzl:lsquefo%s X3 8n E8 Ghinum 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-1like and rectangular
parallelepiped aluminum sulfate hydroxide particles

described above can be represented by the formula (Y-II) as
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Natta, Friedel Crafts, netallocene or Phillips nethod
may be enpl oyed. Additives, reinforcenents and
fillers which are 10 generally used may be m xed with
the anti bacterial resin conpggiti on of the present
invention in limts not prejudicial to the object of

t t ntion. Sone of themare given bel ow.
Tﬁgsggiéggn i§§¥§0m dant, ultraviolet |ight absorber,

15Bp,p[1\n3cgucs]t($m4l)1,m )2 tmgomal stabilizer, netal (vy-II)
| nact i Vatl ng ent, | astici zer, _ant i st atl Cc agent,

f Fages 1 BrSy d%ﬁ’ﬁ‘ ainip [fo UM sadit G BYEEPEL goparticles
age Eﬁé'ﬁf@éen@ePﬁbéﬁflonaﬁ@ﬁﬁé@@n@éavbg'Qﬂeaﬁgﬁﬁula (Y-I)
per f | ubricant, colorant’, nucleating agent,
f@@m hg agémnedeﬁdgml zaesanappelrynaﬂ 2dlakl~éyke and
rrggtl b| | 2| ngrggfnie As the e % obt ai ni ng Bhgn
ant erial Fresin g PRo £h ypr gdent g1n3

lmaﬁ@vamentv\haemons ﬁ@th pant—eeuhahby linmted, the
above resin and rubber and the bacterial agent
parti cl Be2bfis ndit deemntiorverfi 6ReaPECREREGIDBERR#ON have
k@@@é’f&péﬁgﬁiéﬁf s%%d‘i%'sf RLELY 5P tPRSShOYE hdSIdWadd have
devi ce such as a doubl e-screw extruder, pressuré
kﬁtewd@rthatophn anmltibmtaaxmluagemtxémeamrtuweles having the
i s forned._ i

SN TRt R By o e 8% BORBIFa ShrC of H Tty

tof Olﬂﬁéllpﬂréél@nt e ROIPOSTépfice®t ed By 3bhe above formula
anti bacterial agent particles of the present invention
at e Thi sy Rethaausartered by ?héSEbEV@t%%Fﬁllaﬁdalumlnum

ré@?@é@'m&@ﬁd' £ 130l & PHeOf la (b
obtai ning "a nol de%ﬂ;a}t |ch e ng he ant | bag’her?aa O]r:négl?ﬁ (b)
c@mrcploslmlm od shbvwe@le@tbrmgnngohhemlumﬂum fglhate
articul I|mted he antihb C o
At P e 5y ST rEa g0 it RoadF Rt dpp spmypining
f 1 Txesh $1ﬁ1¢:l® asrgsmeﬂr@ﬂﬂﬁwu@h 8s51aepDbdetdanet ial &,

a master batch conprising a_large, anount of the resin
COMPFIETE T FYChi #0tBIEST 1 BPACE oﬂ-‘ééﬁ%Fé‘PPoEot OBeeHSRENI
for14die £dMali @5 iRePh2aMEhumdBd] FAee Gl 4t S8 de particles.
conposition is formed into an antibacterial resin
pr oductThsy i wgchanos seactAonpEdmpgratulends 0 to 100°C,
B0 Jo 10 FREN R8s BLANIRLA DO dRENBReC,
machi ne Jec nach
afxdrmngaties @Qemahcdbmg mﬂé&,om farmn x1 Ltfce 30f h(tnhfs under

ant| bact.eri_ al %ent }gartl cles and the resin is
‘1 1| tect hennthe 1 ssshengg Ermperesuge is too low

d:&lr &¢d YLohWeﬁEhhﬁBe”@itg@dertc@(ts'h\:'f—i‘tqntﬂgl g86unt of silver

ion exchanged may become small. When the ion exchange

The ion

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
revolution.

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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The shape, size, thickness, length and use of the
obt ai ned nol ded article are not particularly limted.
The 15 nolded article nay be shaped |like a plate,
bottle, ball, disk, sheet or wre sheath, or a foam or
| am nate and can be advant agddusly used in fields

whi ch .require anti.b cterlal gpropertles such as

pPY&Girg élgtlﬁ £t ERERSh &t Hidder iandifdilicerld,

nmedicealta$4pRl bes cand aha Bhowapt heleno 2
AT conariranar. Cas The eatnodrer o%??.&?ggbe Gnployed, ox

aﬁtmmle?mamamheml@ed irhklipi es et Plrﬂ/Bﬂ’dl@IE]MlDdi’he sbject
n I | bact
oS00 E e YL L8, B0 llS D3 RS Yol ilabe smeuae

mebplfaeturedghilama sashnasuipbdpaeriaanide .manytaghotst of
25.0f a film and _a filmcan _be obtained fromthe

cORERTIYBI IRRBH A A5t PHRTeTaRLE O chlfefitietetsy. When the
camblng BEtHRd &EQggﬁ'Pé/nt bes fgurd hETOISF_ngfsChEHe d8fodisperse
antibacterial agent particles of the pr ésent

i Beehirdasnel e pseseans dnventibacteeimbt afdmcteshbyd the
38 it#QXEEn“@o Q ggs#mge ant.i bacterial of a |am nate

n1conS|s I'ng-o §8Y5H nor e | ayers and obt ai ned

coeMésnshoDe , Wot £bné SEYLEY @@QQOﬂb@aheea’heoszbép@sed to
S|ze and. use of the obtained film.are

- paFLREurEr| PArFAFLeE. 2Theari bR Hﬁ?eﬁét%’@dfmfﬂf SEMds

v@hsaomisﬂggfspﬁgt | baederd g&gggghgeﬁs tsqngﬁ‘ipcgmad out

such as a film57 for pac such
vegehaveeak, f@nﬂeecsnbwerycandadnmeg afimhnamdsodftteAs

[ RVAEkIRg Rl RORL A LR O 8 nbh O8] Rer bl o] R1EPREs

c;m@cmp@ﬁsmxﬂmearam@mtm @ra bbbgined! wiidmes the
sin nP03|t|ons i s_used, spun by conventionally

k %ﬁﬁuﬁ%l BRe rBEEBRNT diYVEBF ARG or wet spi nni ng,
fFurt herpisd ret Ched. c O 4 1% 546 da ORb{ QA éﬂlfé‘f‘éﬂlﬁ%d%%f&e

with a natural fiber such 7as cotton, wool
mzathcihe@rqﬁlme pTRecntei nvenhion (car ke nddntlltﬁeedJ by the

ted and fiber can be used in
W%?¥w% %$r%%%##%&an ba%F%?&al properties such as
Car pet !Blrﬁia)thESdltDNmiﬁlommlﬂtl&n bandiepabtetses becones
socgab hats and nufflers. Exanples of the

R PSR A HBSh o1t pho BRFEe: oS1Bs hoTg APRyPeange Lf silver
Pt ViddH @& ’1n%63{".‘hge%>aﬁﬁi¥!lé§ tlfi’@l}?z'—uliﬂ I?ﬁ raction

fluorine, polyclar, polyes pol yvi nyl ["or i
\Daftern manyhe oremsehcexmmecwcﬂa@etlat:eefemm to the

C#%nﬁcﬁ%%aﬁfjclcpa a)i‘ueo lc%_a%%t al argglcanSi CIP 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

{S04)y is replaced, the particle shape and particle size
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optical fibers. 20 The nethod of manufacturing the

anti bacterial nonwoven fabric of the present

invention is not particularly limted and a

conventional known net hod may be enpl oyed. For

exanpl e, papernaki ng web, ranfi8m web, parallel web,

cross laid we thread crossing,web, tow expandin .

BB EeRBH £y SICt bt B sty CRVPRRAAR SASHOS Mee PR EA Yaphout

apdpeebibmf | tAL¥EByMRERAYSiABY the eppkeyeds ShBCresent

antibacterial nonwoven fabrics obtained by these

mefedtlpave Branbies ofi bie gitweinpsganiretighen gnclude
I ght d-h @xc ent op | @s as g

\Sgdr) abi "ftya%lgod3 shféldr?kp’r é\ﬁai hgé{pd?'*ope"’lrlfclyes,3 t'he§§/§13f?3r(jler to

caspbacaspdrtnofi ¢5ds) whaifc theegintribaataiadt eigealt of the

propertie such as sanitary itens, the hair claoths |, _ .

DREERER 0% Bh - & GORBENNSLAARE AL BEridR PR B AgAd ion

| eat hehedndoant bhipbakibRathgtaihhBgMhBOdoRbound of the

manufacturing the antibacterial coating of the

pfesmniai fVehll okoopanhyi Adtsiena¢xclhange| snnaytseBvent and

p | C Lmted entjon y

B B R

athenaboné an8thgd. al um num sul fate hydroxi de particle

anti bacterial agent of the present invention is m xeg

in the SIRPHIFIGHPRLHiNFRRY, 167 BKFERBITREaPREF OF the

r 28t $bh Be RPEN ag SR WENEneCPoBRh VANt - T )dii¥eNthaNthorganic

plasticizer, knéaded with them optionally and ut .

t depd gleramay dvedraedbtiked, pusdese tFeatediand eocased with

. . . :
o T e T iy c8 B  eoR 8s e P Bl ene
| o @ bdedinw 10h Befads n teecbiiiam ahhentadba deet £l aksin product

PR otk DAL EETRY ad RSB SE L formuta (v-D)

restaurgitishe GarRaeHf rORDR/EI O | st as (G esd aiia

coli and Staphyl ococcus aureus can be prevented to

atipacterpiabjagantooft Rhepfermntai (Xeht msy. bExaaplaced by
1 he Lng [ synt heti ¢_rgsi atij.n

(i ey arCHBYEDs, £Hg' BEhBHR"8R 68| £ 671 pRinat "O8ss

auedddesbheryl 0T msl a5is, lesws ataw ateck hatatelsy e, 001 mol or

phenol | ¢, guananj ne, butyrfl, s;%%rene ut adLene ,
SABMEEON Ty FHPGPPHEE ' OF rF P eehei Ng nitbF FaLoBAkon-

chl ori nade @ heURDen £ Dese e (PRLHRIS 1 T&BL &Rt RE 8YRHLd NEninum

pai nts, powder coatings, electric insulating

coat s yetide pardoatliary oL thbbprebaBedroent e, with
tesrs b . t.] L. ' )
i R R e

e tythid el éreeyingndicsr cenlteblte ofl Asane, maahes- sothlbde lead
%&? 'ca &fﬂﬁsgﬂégﬁfied 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 0.01 % or less, most preferably
0.001 % or less so as to prevent the thermal deterioration
(improvement of thermal deterioration'resistance) and
discoloration of a resin product, it is preferred to use

high-purity raw materials and a corrosion resistant material
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25 phenolic and water-soluble acrylic coatings, etc.),
ethyl alcohol coatings and oily coatings. The nethod
of obtaining the antibacterial caul king material of
the present invention is not particularly limted.

For instance, an organopol ysi Béxane and a 30

ket oxi si m_nol ane- based adhesi on accel erator such as

y SHRPn8Er BpFFebi YnetRglerhy Fkadlpani AFPmRosFsElada a
aﬁydbaﬁher&gﬂpegaakaeak atgpuhthglggkﬁgha'ggr%P@&é%qon

together, a tetrafunctional or trifunction I"ane
clevibealdnrg eagemy candoded iudkeaeras tohpasveant heavy metal

aerosol a 59 catalyst for pronotin

e EnBSlnaRce Rl T8 mirdaBPesnachroRiyLs| ChepRe APGnfickel
Sdmhtaﬁgaﬂ'cﬁﬁ R fateRigdrdOXHealiovia8krdmibelely édntained
antioxidant, ultraviolet |ight absorber and

pladhecapeibaf Eerige Ade it Rer v 9l 6f ©F bhefresant inysetion
Sa@nhi baei&r kah,298A! ARAYLECLES i uytrgggpr esent

invention to obtaln an antibacte aul ki ng
material in accordance with a conventlonally knomn
i bacteri ent of th

F b BN UT S R D0 T b puf SOREco b Har THeReRhernvention

ab@vge@yﬁp@§ﬁ§ogitioﬁhe anti bacterial agents of the
formula (X-1) and (Y-1) of the present invention can

pr ovi deII%'atFlll%\kﬂ”éG%?%‘él uERgeRBionp| @l@dalanb@c*égrmbnres in
f&)ﬁ%\)’! e@cc q_‘i'e?lt %’Ef‘@g\? I%I'flt%ﬁat Bhe time
1 Aven y be

antl%acterlal age £ the presen I'on
usédknéadnn@pQMdcaxtnusioaldsnbihactehaalrpsbperties,

Rl TP ErIEhEaY U POFRE D dfY phrY) et bAgEeTial action

wre it by . cH W ot Si dthEys Gt e @In%_ S ed thNtap water can
antlbacterlal paper, agricultural chem cals and

REGEEICFaRY Ml Xied of - 9¢bi o 300 maTbacewryeight of the
e f
PAOPRILIE0 151 NS JIIERIE 1) LRUCILOVT ekl (x-1)
ot Ve aristh rﬂﬂQJspaxt$ H:E_fhmmghmmﬂfy a(\,fmiﬂmeyamdnnse resin
nto conta n body, they can_pe used as

ST Bt o (L heh A On 1o, FEPl g A CRgonBER Lribor Cance
p:rsada.mﬂaScHe:zi S €ard Sadidi ¢ Deni tedens, BR4Or 09T8h agH
toilets of housing@ where people Ilve They can be

e

G raRIRar A Rdd theeFe s R ERAwat . did cpnubesregommended to
i QUIgtaur j

Loy 2 SV b FUBLDRE, SEAHy Boog o 2 parts

reasteiigiy tdfe Yy sl bar opeid 1 ezegeerﬁt an W}:ran rdet emialnt of

at%ee”én%’ﬂgé’%%%i%fl at.gpeents:jl r{tsl sk,)rﬁaa? erjl* %lha%gg %01 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 uneconomical and transparency may lower.

The refractive index of the antibacterial agent of the
present invention 1s about 1.48 to about 1.56 which overlaps
or is close to thoée of many resins. Therefore, even when
a large amount of the antibacterial agent of the present
invention is mixed with a resin, it does not impair

transparency somuch. In order tomaintain high transparency,
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particles of the present invention, an antibacteri al

resin conposition conprising the antibacterial agent

particles and 5 nolded articles forned fromthe

anti bacterial resin conposition are shown bel ow.

Met hod of mneasuring the proper™lies of a silver- and
r anic _acid anion-containinq%alun1nun1su|fate

6RPdRSpEFEPEIENASE BA SRS iHITIRAGHET 18] Agent in an

d'afmfoﬁﬁﬁt ben1 5otk iy 1Rihed {81 9AW, @ﬁéfeﬂﬁ@b E}%‘%‘%s or
for the measurement of the averagé secondary partic
dilgmet &Y aed gbdr-ticle size distribution of fine

parti cl r tlon scatteri od was .
eed 15arsPorEE PRE Atk bRt b e Bb o BEPrlEL RRmPRsing
preseaht ibaveatian. a@éﬁt&ﬁ&fﬁ@@légaﬂﬂdﬂﬁypﬂ@@bh¢|anention
di anet er. neasured by using the LA-91'0 particle size
dPEEr FRGH 66 1Fe ASFST@ncss Ordsdma Ll addy aiden 4& ingiovide

S&a h%&'Q%l@?&%%qgtghcéoﬁbb%hét@es%ﬁDégbdﬁgﬂrB €% ggevent

parficle size distribution The s arpn
oths pascpibratien of sthe mmsll@npvbﬂacnedthmsmﬁﬂahm@f the

BGBBGIAELS ) BUELET oIS 0D DP LA 05 LK Shencion ave

diaeated 23tB25t(0eakhe osebklcigaiidsalse agirampidar ishrde)
of the_25 % value of a vol une-based cunul ati ve
padiereflerariengishibhtiprorelecksed Hes fhed Ippupheonsisting

| 8geyi 1dl ddn ee&geﬂnag atgxfaérg}g;f@ Beﬂgouﬁag g ﬁ&l%&é\:@ﬂQunds,

particle size distribdtion neasurin I nstrunent

He L i anundzonpeunds i nzecrcamlbm cow@mms, tAs arhiemnB@ompounds,
val f cone nal |er shar pne of .a .
oo HE PomEbyRESCIER BTR bBhooligss iR, BHEthet. AftRasys acid
upekOEhhyel Brppli:tatréhe dskzelorheiparticl e diameter of

a spherjcal particle_was evaluated by conbining

D75/ D25 feEdtrede Byt hehtadetdetesdptpphcpgafier or the

sgakteibrgr mBhhednapdcbhe HﬁEhQQIQEoHeégﬁFbﬂﬂds 1nclude
particle size distribution froma S om crograph

bepdiwm wmatepisicate, shdival qetbbsmﬁl:@za rrpasaseoiutuy

L pyth, AT BRL TR 0 LS g

phoi @nagdogi apboneé ahl eretE béadgecohpaleds lﬂ@lﬁ@e +Hdium
0. Therefore, D75/ D25 neasured by the | aser
dFFF ¥ RRPFBRE s cEPEEFFNESHBPRBAT RasPAEBEEEH™ hetRaborate,

PESELEE 1 11l R d 1905 1D aMBit BOE 1 0f 2 RS WieNd 1 8mP ALK Chfpounds
size distribution from an
include sodium orthoaluminate, sodium metaaluminate,

potassium orthoaluminate, potassium metaaluminate,
aluminum chloride, aluminum nitrate, aluminum sulfate and
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, zinec nitrate, zinc
carbonate, zinc sulfate and zinc acid salts; the tin

compounds include sodium stannate and potassium stannate;
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el ectron phot om crograph (SEM phot om crograph) (in the
case of spherical particles); The |long dianeters and
short diameters of all the spherical particles (50 to
several hundreds of particles) 15 observed in one SEM
phot om crograph were neasured5%i th vernier calipers

down to 1/50 mnto obtain the average value_  of the ]

| 8R6 Gh&nerEPBidRdSRhES shRFlude apBneniugssuhiapar t pepenium
di . . D ol i .
APETEREr, AR AE L B RL  D L B BOape e afimondum
camekbateve 20 particle dianeter fromthat value so as

t | cyl at = Dr5/ P25, BET speci.fic surface

aren TELSHS dPoIbEPRG e RAe LIAATTS BRE L 10 1p8 ShsbeRResent

f uhi-eadi 6AB4+E StidaGE NEARDHIAIGEpednd RSty @Rls ,Othey have

Yuasa lonics Co., Ltd. (4) particle shape; Cbserved

t AKBUGRCAY seRpPd hel el Ee3pers 1ipd b ey copee (SE®Msin. In order
t o1 r hey Lelyat] 4. ps « het

N0 BOEFaRy, PRdbev "enb nEbpRERERT T, CRTPLERS ghe

GidnpardbrabiEranpleseanch thedudtgdoemed from the particles
hot omi h f. bl h re given

LB onPRr oot A e P LBR b the aePhanf Fa! e tipeere vhen 2

sHefaeevel{pardidgd g8odht G2tnbidht dbastdeld Labent particles

particles having small grains on the surface

(phrthe PEssARG) IFygnt Bonsighavikesl whhhtad gesdimhathagsarfaces

. i nkl . :
N L T A
hodesb¢ unevanaéselth (parleasesor@2eFegtel: fsphetheabroup

ticl having, t f d i ,
Faohs S Tnaiat (RodhSlr Pl GC 258, TPL Be Rbap e goupL ing
t€al itaG ' a
D poagy) CRiB g entid ARgoaidl, dibosphates
(Pt PETERCHBALYS- Fig. 8: paired particles
hanbur =14 rd cl ' i Q.. S ;

Hee gramid &8 old SRcadd Aot iy dalifindiyge nian
rETt ey cart Bis pandl sl epi jesr et tsudlesad parddciesadd, oleic
Fig..11: h | ate-1jk ticles, ticl Fl .
e g A TR S i ek’ B idiagd etentc
Cod N aduf EpStGh i K udardd chest{had ta€lesl Jdbhylene 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 alcohol, 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,
y-methacryloxypropyltrimethoxysilane,
v-aminopropyltrimethoxysilane,

N-phenyl -y-aminopropyltrimethoxysilane,

N-p (amionoethyl)y-aminopropyltrimethoxysilane,

N-B (amionoethyl)y-aminopropyltriethoxysilane,
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Fig. 14: agglonerated particles having a rough surface
which 20 look as if they were stretched (particles
V1) Fig. 15: spherical particles having a snooth
surface (particles Y-A-1) Fig. 16: spherica

particles having a cracked suBBace and a partially
broken surface (particles Y-A-4) 25 Fig. 17: spherica
pﬁrpheheé hMashbgopreputkedeshokuselélveA-5) Fig. 18:

ik articles rticles.Y-A-19
SBR&: Eo8PoRIFkEIPBR RIPEEET sheRbbg) oty fnesgna
r echengath adspmp?it@m@tn@;dyﬁménél esi {patld SRPling agents
Y-A-éog 30 Flg i SS|ve a lLonerate of a large
nGHEEr 28t 18PREPPY Fl’lﬁ Cp&AtPRPEE V- V- 1) (5)
fQéHEE:b?E}lQEl'(Qﬁlﬁé@Eﬁ @rt,ltm@t%wa%ence of a
diffraction patterns of silver-containing alum num

siiFPREEPB3L rhﬁeﬁzﬁibé@zgaﬁﬁUélf@@y(thn):aaﬁ@e(, Yang adgminate

O[‘:Bﬁg}lglhhr ] sS%ucB ggrc%t?%)sl iﬁ.%?nl%%ﬁm dflgg ropyrate.

X-ra organi
aci d; The shevpresant Dﬁgéﬂtﬂ:oﬁ‘;l elhé 28E90Nn- €oNbai Mhag
alun1§gn1sulfite h droxi de particl es were  baked at

12BHHRAFEC AL AP eNPERPRRFAR AL ol iBdtEed aRG may be a

nMBandhedibNrastar dapserWbthndb-B191QL ihorcabew ahécn is
the content of carbon and the content of an organic

aprdcegsnt thprabouve mmmrodmtmsshgu af moddedrangicles,
g?%sg%éb%&gw&\%n r?a%x@. OSIttéllﬁl%%S, ]g:au gn@?m%g?glals and

e§ and tesin products
cHalmags some cadnp gs ot erhal Ses{l)apatdDaeh b Bbw.
propert testl nethod 15 E. coli NBRC 3972 was used
and S. ﬁ?ﬁ?zlnwcﬁé@@ PRlYRESE S BARRY resins

t &gk e(é‘z)c%ltﬁ(r?) e-%_k}l e§>|07_L rs %L?ldSBBi%TngEE having 2

results e antibact eri roperty tes
stand3 ¢®rb@@|@h9m$01n¢hgdmngtpolzpupnylenepresents

e LR P Bl L 80 GE TRl 3508 B, 833y 0y Alne,
" Thwrt dkils i bpcoakpeshpléne, $apervhiigH mbaéeﬁlaﬂlﬁeZght

280, e 2000. versi o est . |ece size;. 50 mm x
iyég?ﬁ%‘? 1T o %@?J&éet@rlse%%g&lybutene

(é(ﬁ@rpgpfayrﬁéﬁh TengOeh&)1CO db@ﬁ?meﬁsctgﬁt bﬁg b$ these

| i'ed 0O a tes prece conpose an 1 ron p ate
Lina@Emd anmliesd, ey ener vimde afedase copolymer,

ethylene-acrylate copolymer and TPO (thermoplastic
polyoclefin) 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 (acrylonitrile EPDM
styrene) resin, MBS (methyl methacrylate butadiene styrene)
resin and polyparamethyl styrene resin; polyamide-based
resins 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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G 3101 SS400) to a thickness of about 0.1 mm and
neasured by the above nethod (a). (d) films; JISZ
2801 (year 2000 version) 30 (e) caulking materials; A
caul ki ng materi al was caul ked gn a test pi ece
conposed of an iron plate rreaguri ng 50 M x 50 mmx 2

fi 3 101 ' S

[Pl PReRe imid? feotil potEeho e ront FER1%E 1501 Bty Tene
t eghspaesicy ; pdhegpheuel gaé wa 1 idfe ae @i mmeictibalcrylldtceresin,
or f‘ﬂ/go mthick filmwas rrea?ured wth ihe Aut onmati c
HEGIREPES TERLTcaPOtMFErRERREF | BRSHR THAYBYBEREBKu
olyhtdhand r&xph essiad ddhdodeased 9613%1’1?@' EOMERAOresin,
expression. 5 H={hl - (h2 - hl) x 100/ hl wherein
hpo1 8V iRE! Helenadh Iqpe igt, Roleviinydobusiradt resénorpolyvinyl
£ . T hos . 0 Db o
Bt PO GOk LoBAEY D8 MndTL L B RL LR aB08Bbo L ymer
frésimptraisnad hdyiagdhigrdmeai ithactele@hl agent-uctQrAssuch
His closer to 100 transparency. closer to that. _of . an
e aehtertel Canlor LaaneRaa Y bulent e onk ot R4 dE
(SopdiNhenesssih] MeByIBASHeayYi sdathYe NO¥OBLGReR resin,
sanpl e such as a nolded article, film fiber or

B tedVilalashisr §ie asissibdchheninetadoglarathplene,

. . . : '
ARSIt e MBS AL N Yoo,
rmplentionl dhenactkelosides pblpringdbndbchlorifet apsin and

t 20 Th t est terjal | in 1,000
T St R ROdy SHb=60e BreoBEs FOAEEAS Mot LLuboF ATgFate,
rddsRei d h 11iQpidetLystH1 BSoTPASH 88 bya t 88 FBE¥Bptive
nmet hods (a) to (e) in the above paragraph (7) . A

8%inset nmade of stainless steel SUS-304 was used as

a weig 5%19- rg‘;_q;r : i cﬁ ving eGlqf | .
gravi t?tho g or lg‘ggq?%ﬁ%sdﬁyrs %@ré asc}%Sr\/\%yﬁP‘t &{é}f‘% a%llc
wetssim warse leewired s 90,C worsatiGatsed hadlwdeter resin, alkyd
antibacterial action retentjon characteristics of the

redt " pi BT TEY oM Ao M Th TP that RFe&reesin.

qliserasatk fdsin, ol | fBrmdidShyde ards DD IO ah£8é
for testing 30 anti bacterial action retention

haatndds g sim erPol@azaRend i tapldaresine

RSN e, W feStol ST BTl Ao
tiees ipr,e sgureneofremirexdndiderg 1 66 ghithaekst € soxeem. nesh)
were p%%%%%ggqfﬂéygaéﬁﬁﬁgﬁa(ethylene propylene diene
copolymer rubber), EPM (ethylene propylene copolymer rubber),
butyl rubber, isoprene rubber, SBR (styrene butadiene
rubber), NIR (nitrile isoprene rubber), NBR (nitrile
butadiene rubber), urethane rubber, chloroprene rubber,
hydrogenated nitrile rubber, polyether-based rubber,
ethylene tetrafluoride:propylene rubber, chiorosulfonated
rubber, butadiene rubber, acrylic rubber, chlorinated
polyethylene, epichlorohydrin rubber, propylene oxide
rubber, ethylene-acrylic rubber, norbornene rubber,

polysulfide rubber, fluorine rubber, silicone rubber and

natural rubber.
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.h@@r%h%mt@re ghEest

breaker plate of a 30 mmdi aneter doubl e-screw
kneadi ng extruder (screw dianeter of 30 mm of

Pl asti ¢ Kohgaku Kenkyusho Co., Ltd. when seen from
the flow direction of a 5 resin. A 50-nesh filter was
placed on the breaker plate sPde, a 80-mesh filter

was p d at_the center _a 100-nmesh filte

P achd S hERRoPSaPiE. TP REERPSSYabE USRS ARCHRNET in
WasmbepaEabad avhénSRoLYw tBYR| HhéO0Re8inl{AarRByandhan one
delivery. rate of 10 kg/hr for 2 hours and then for 24
h&UPBeTangei Heeph e§86Ye ™Ry REsPRBXTETedldioveda blended or
PhESaLAE 1 HBLEL aﬁﬁﬁlalt%d b'?lltugég Egﬁ%&f&&e5851ggeare not
pressure rises ast when a large of “coarse
p&imitbdéowhhblnamﬁapassrmigmeghodhe As fbera pbbgmepization
the fi ns that filter _passabilit

B eI E ForCRblvoTB2RRE | EPro P hEl Boe ZapaiEry o Fipgrer

NRWL 8RS BuiekbY, cﬁaegsngme@alnaeeﬁérbalpﬁi@bh§91méahod may
this test, when the pressure is 200 kg/cnz or nore,

the @a@ehPHedis al most broken, mhen the pressure is 150
kicme  QE4IPIGegd 100, erJngﬁj pEB. 4, Loy, Eglat are

machi ne and thée 20 nac iné w unc ion-w
egehangl hy uhedfmhyebe mlnhdnwﬁhh phessauntébhecemrtall@8sin
s nmust be ﬁ ared to ge exchanged

kag/ . t
fg?ﬁﬂﬁﬁlg%PPePE the PRRSRAEnLPVERELST: dn 17865k BP

é?ﬁélciﬁﬂ? BBCBhéeoBf]'l@cEeon@ﬁ@t BlesWhthoHbefition, Some
blem 25 If the gressure goes up to 150 kg/cnz 24

glo¥t the machine, the filters may

_be exc?@gk?fgal_%l aﬁtquc’l \M{ECh h?l.ﬁQQ-ESh}étoil t absorber,

i ndust | cance sone 'S NEasure
nepiei et l st ant 1 et erdledrmedest abdancent, raetab nﬁaétw%lng

b d 00 wt % of the total f 95 30 % of
SRUCEE o BEBTE LRI Sht | DAL OF S51CaAERTE . THIEMROEE LREREAE

Veasr (g easena] ader ng Nblete Be Ph€HH] NYGE 0P 1@, peptizer,

different fromthe antibacterial agent concentrati on
oftppreion ep¥ovidingf agaat veperfane dolpbeiranes shdanant,

'ﬂ‘ugf@é@ﬁlidégentg f%ﬂgxégcﬁggﬁy o&éoé&riggr %H& Bglymer

kneadi ng a xtrusion ré the sang ast ose
ti&ﬂ¢ﬁf¢om@amﬂbi1ihEngeagénal doubl e Ilnes

descri hed bove n ntj bacter.i al sed

of 51 | VBt LR D (0 RGP L s %ri‘?f
zﬁampd&&nﬁbﬁf@ietmadﬁﬁgégﬁtpﬂﬂ&éﬁtfénofwﬁbghp£§8ﬁat
invention is used in aresin, it is possible to

R b Lant 1 bbee@r i e ralaPye corpbii andnrwhbes #8d the
Wéﬂgl a.%e?ll Ipa_rtlcles of the present invention are mixed

and kneaded together as uniformly as possible by using a
device such as a double-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 to obtain the resin composition, or the
antibacterial agent particles of the present invention are
mixed with a solution of the above resin and rubber dissolved
in a solvent.

As the method of obtaining a molded article of the

antibacterial resin composition of the present invention,
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of dispersibility, transparency, whiteness,

anti bacterial properties, especially antibacteri al

action retention 10 characteristics after contact with

tap water and filter passability at the tine of

kneadi ng and extrusion, antiB&cterial resin mol ded
%hhgh%sfﬂéf"fgaﬂféﬁf e.LS.'Lnﬁ_t 'T'FE%%' %Lk'ﬁqba%@grl 1l resin
antibacteri esi n product's su bacte P

f cbhmppsantichacbeainéd fhbehs, ahotreh&et]emdaﬂs ﬁﬂr&@ﬁ\h@*vearmed
fabrics, antibac erlal oatin and anti bacteri al

cABFRih STatePFaREct GHE Fst% dgdharrdfgSr ¢t master batch
r ebRpi 8Angfa adtiRashAinbr @t 'r%% 13f EShp&8TE 86h 1M Bh1uted
tap water cannot be attained by the prlor art and it

i §0t ﬁeﬁ@ﬂ@ﬁétﬁéiéépbl got benupadafar2ohanfibadt sepan product
p e

WAL S ed o8 L TRC LS ot ) 355D, BHTE S b Beria
t pebehsprolatti by ubing anbigjedtdenemofidihe paedéne,

i nvention thaiﬁlt can provide_a novel_ ,techno

ogy for
pFBY TP A RalCARL B aRE e 3R - afeRY Kﬂﬂiléhnffe‘i!‘%%ég?tsc%ender
alabm@ﬁgefnaahlﬁéop%g eeéléﬁr melh%g fia P s e p U @%&.nate
the above condition] manuf acturing the
aﬁ@l@a@ﬂefﬂaahlagenpr aamlahurba@ﬁethal angdbpcterial agent
C [ oduct s for
SRR R A R ER B D PR BRI S PRE aove
pneskiteity bet dbredisl§ Hatj e drd mS!DH&ﬁSo]ﬁ eﬁtrc@bbeﬂmvm&»hded

a technol ogy. which |s generally carried out in
pre- st aeef %PaB%ta?h?%g HhickReBsct PTGRR ?Eglﬁse of the

%B@éﬁfﬁedtrh@idéé,aﬁﬁfwa% that Pb'%%:.'&%‘i%\'ﬂ% Q%ﬁ\ﬁ%d The
gg;rated for along tine and the filters nust be

degtiiod eamayidet sipapedd idfe amtmeb@btl@)wballlt,edlsk,
pé‘ﬁéé‘? bty B4 ﬁsgmd& Brféa}d Wﬁl» i‘émﬁﬂs L Egd can be
kneadr ng and- ext F ch
(a&»amsagaouéaytused Mmtﬂu@&deswmlcknﬁa@mngeexmtim&mterlal

kneadl ther a resin and an .anti bacteri al
a‘é’é STEIEE “te)‘?ﬁgq PRPIUGHE o Uis dishitrherar (§athrooms

féﬂ&eE01Pé§§abrhédﬂ¥aﬁtsﬁﬁﬁliégeaﬁ& kneagh BgoARdhole of an
extruding a resin is inproved by the present

i Fllereomitigeerachi ne can be operated for a |onger

tinme, e Y oR n g .
Lo 0 P S REY B APHINANOL ATt DELLLERES, pyam ot
artom Igtrsesm‘nta msrem mndwhmhl iampmetetiaudazlghl dsited, an
adlegves and_fillers to be blended with the resin,

Ve C ekt 3l TeSdReromPABbY 1ER P Harf»él%ﬁq]amm RRPVEgrethod

Q[Q\/rrha‘iﬁlﬁbt@f‘éd beedierd dted BS1 4 CUWOS| #dON N Ganufacture
anti bacterial resin
of a £ilm, and a film can be obtained from the composition

bby 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 obtained film are not
particularly l1imited. The film may be used in fields which

require antibacterial properties to keep fresh suchas a film
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products at a |lower cost, which is of extrenely great
15 industrial value. Exanples The nethod of
manuf acturing anti bacterial agent particles
represented by the fornula (X-1) of the present 20
i nvention and the use of the mticles will be first
descri bed based on Exanples. In the fornulas of the .
f daroRd Flgles éﬁeﬁ@ssu%éﬁ» Yezetahes i canfegtdenefry ayid dried
i Qrmalg (X-1) is "1", "1" is omtted. 25
Ng#%%ag%Ure a? ‘'silver- and organic acid _
ani on- casttZieimeghodl ofrimzm fsu:ltﬁ.ﬁ:tlmghyﬂé cBXie- bﬁrﬂrgé:,b@esent
anti bacterial ,agent; Exanples X-1-1 tqg X-1-47 an

COMYEFE e ¥ 5 s b PRytg cwiarly ddmideset G eestin
PRICkES!s8E 18n Bhibh &hnbre lopdn aRddHh §Qbé@%ﬁ@gfjﬁ:?1eoﬁre51n
spherical particles (partlcles A); Examples X-1-
XﬂPmPPSE%aﬁﬁﬁelﬁ-PSPthﬁmﬂﬁb&HT@Q@Wﬁh&?@nﬁl@NHkquqﬂmelt

(53545308 O S {000 phsTHIED EBEHS! one

t be fvol $tovd Dgti;bnbﬂeyl,zaﬂ@/ﬁf&di&féd wfhllwarmwﬁgan 3f1l1$eqd such
Ammoni um sul fate 264. 28 =2 no Oxal.i ¢ aci
(PECIRHSRp (O ST-GTE FBI OBy Akt BRPSUFFat €ThAISR) OF the

1838afthed £i¥kFulg néerﬁa?f‘@{&ﬁlé’f‘lfflﬂu%d@héjtmry& can

aqueous_sol uti on having 894
cBRcERY nifdelsks ‘Bh@Chme/q}llsgm@h’esbachgrml lm;ﬁertles such

2 m e 2S s..di.ssal ved
gézf'%gq%ttqérg Ié%h tZO%; lggrfglél&%d?é‘?.’ \%{ % cglobes,
asodkéb&ﬁﬁﬁé ahﬁomuﬁaﬁedsssolved in 1.0 liter of ion
exchan e aqueous solutjon of oxalic

r. e abo
acid a % %%o‘?/ tl}% ﬁala%uéng%m?.Bﬂlﬁprapww-ﬂam
S 0 d t ou i on
R LT L R IR P 2
pPeparEethangedt é@@ﬁlﬂguepgéyséam i pAlyghterni Ioediy’a@ngrl
a ol ut t, | o
SSHEQE RS D APV A, BREBra. hFtarehate. tayon,
ccypral F)gbdoianhd pﬂmmsg@oaymcemfalt heoabaveianapdiglastic

-Q%geo Iutlon was

1bers
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 1ight 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 clothe 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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added to the m xed acid aqueous sol ution over 25

mnutes to prepare a slurry of an ammoni um type

organic acid anion-containing alum num sul fate

hydr oxi de particle precipitate. The slurry was

further subjected to a 20 hydbét hermal treatnent at

100C for .1 hour. The treated precipitate was

f PREELEH LKL Hs édmigereandngogvenhdona Lt EnRWNampERAEs may

.S’ngérgploy;@@. 9 e tsﬁgv%‘}ﬂp+ﬁ?.}’%§g&gﬂé i %ti%dan%iﬂ?psggegining

in 600 mM~ of an aqueous solu ver sultate
halimgnum sehfaneraydooxbde Q025 i ahtdke cHteimrirdd agent of
ca‘,‘gé) oust iton 25 gxchan e. between ammoni um i.ons and, .
sIPVETIHY GRYEPCERBESI I FEYAE RS S6EP QT M XHBE AP+ gment .,
Thensanpl ewaktBeri easexehangageas ,fisblieeed, Korsedvent,
dried (150C x 6 hours) and ground. Particles Al were

oBialRBE ERFoRYASERESESEY cpBeadne WD Ehenr epshonaliy and
6 T - = - a f .

0B ALsC13B07) 0ot S ST PITB0CR) BB ARG par ot BV Are use
obt diored, ien cquﬂcéa_X-lly avetieblei edatahg M HeomiZed with
Y R T
(B¥Fobe losdhe WHAc ety anefi tExdER18 1Xcbat iMS ofepRat §fesent

except that the anmount of oxalic acid was changed to
olppestier 9. WeH af) hoanitehe, openeadPpdguagedasschools

f [ 1 r 0 | N_ parf i ,
PR B S, AR ny (PO et Pa Bh Bk i enia
Ad81{ C20d) S0aphy | 868y ctls 999 €0 cén The preocedied ©f attain

Le X-1I- d pt that t t of |,
T RIS b RERBEAE Lo UG | LEegEges DL le freting
obh @l hed s@fmid\@%_sﬁﬁr&ab@tiﬂ%e@mydlﬁa@ih@al%ydzoepoxy,
hours to obtain particles_A4. ample X-1-5
VP BEREr 1 BRtRaRe, 1ViNKh) agedata) 3acCybAy §5BeFS)

d a - | -

A T T e S g
chiaygene tioutladieane, ($89rdng) , viapt thioobdai nednylidene

SR EP R A ere Chl Rk e S PUoRST - S0\ BRaF 40P r oTBPE

[P tNHg Op Q] A2, 76648¥) OcddEHYd, 96 OErbricThesulating
POREngS) ot Pilose Contings, | ubber baseq costings,
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 organopolysiloxane 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 crogsslinking agent

and a thickener such as silica aerosol and optimally a
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t he ampunt of al um num sul fate was changed to 1,731 ni
(1.8 nol), and the obtained product was further dried
at 150C for 2 hours to obtain particles A6. 70
Exanple X-1-7 Manufacture of [Ago.1 (NH4) o0.93 Al13.3
(C204) 0.1 (S04),,g (OH) 6.9 HRE procedure of Exanple
X-1-1 vvaqzsdfle eated except that 5 the anount of

al HEI At QRes ﬁgééatccylfnli%tmee(nzazpwyer and a
ard-ddig iedididadeRE0dyGhh W ale%kgshléftﬁq caérkfcggﬁlaote and

for 2 hours to obtain particles e X-

lvefmxfté@ruraél @mt[%qgudﬁlxmmlt(ragf]m&ﬂ (sz;m) alsokso )and

I
oFhesP i el el FERH ¢ oPenl I o A5 e
V\mmﬂnmgei‘ltad &giéntﬁ@larﬂ:&&&e% @f, tdedpirheecoht dnfedition to

product was further dried at,6 150C for, 2 hours to
E??%a& N30 ANHIRacASTiRd ERUhbiRg matey i inagcedace with

[ég@onv(e&ibd&)onhlll% xhotl delt®ft) O J. (S04) 1.9 (OH)
6.02 The procedure of Exanple X-1-1 was repeated

except that the agitation tinme after the addition of

t d t : g
|29 SR ARHENS AR AU L0 RS FLBMTL R, prvent ion
adided pwa@oele&n getietro tha®O3hel ahHRv34 piﬁﬁp)ose@nililhe
hydr ot he treatnent tinme was changed to

and t heT %Staan Grgdiich 2FBREF 7% RBP mnﬂéalaat(xl%@%ﬂ I)

2o0fheyEs a I
I\/gﬁuf HE* Efrcgsgm:[ h.fglg@ﬁ[:%.bﬁ )@én/‘\grogédgz(%zgg{i?b%e pi(l%gucts as

1mglded)as: Thke pwbeadirey efreMxinpd wixhla rewds .r eeanelile,
t t t, t
\?\gﬁg rét%l x dciiéz,hzz%{%gsg geéf%&ie é%%s%rxﬁ :Lﬁx&ﬁ]?:ﬁgaa may%e used

plindapplzvmtim tfhie ddr beHeatt HOPD Cesfiols ,2mBRUAG e of their

tain ¢l es 0 Exanpl e X-1-11 Manufacture of
%@apergr@éusm 6L8BRES  (B204)-cde15hapg) upifornmyify and

5p§§tiéleTB$zErﬁﬁ§@BW:ﬁ19§ Exanple X-1-1 was repeated
except that the addition tine of the ammoni a aqueous

sol ut i cRh&kst Thahgrdean d4elsPnused iandnthbagtewielopaper,
B D0 2 AT P L B N E0R0SE L o f S
daneibattéb0€] f progehoies. t Gibdéai thpadnt thesSterial 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 tollets 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.
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All. Exanple X-1-12 Synthesis of [Ag0.3 (NH4) 0.7] Al3
(C2A™M) 0.1 (S™M) 1.9 (OH) 6 10 The procedure of
Exanmple X-1-1 was repeated except that the amount of
t he aqueous solution of silver sulfate for ion
exchange was changed to 1,8008M , and t he obtalned

pr oduct S fur her drled a% 150% é hour s
Obtai n YSFEPGFeRr RESSUTEg, Khe| BIXSACES PRNOFACLEFeOf an
ObnkABac@eh iGNHAZA+9 %%}nipﬁk%d( @Oﬂleo aht( Bk ki 1( g@ent

6 The procedure of Exa X-1-1 was repeated excep
t Rartichesaniicbls E@%ﬂmbﬁtrﬁfermqrer asuaﬂaﬂbaf:zgernl@ﬁ resin

RIS 158 IR LIS Lt g SRl I 15 ana

nmbided aasi@le8l fowmel, fiche tamoamtlmhcthelaalubedm

was changed to 300 .M apnd.the treatnent tenperature
mﬁgmBﬂﬁﬁgé8nt3rf5€hogﬁd EHE%obt ai ned product was

further dried at 150C for 2 hours to obtain particles

25 Al3. Exanple X-1-14 Manufacture of [Ago. 00001 (NH4)
oMebbodood memiigpp Fheppropersigsqof ja o4 lver)- gndTheganic
c n 0 g f

PR EE e b oRota R MEHE AR RhAERES wPadEas Pareicte
ianEXhapterXan agenother procedure was carried out

accor di -1-1 and the obtai ned product

o e G P S S s AR be CpF e b R oF wAoW most

PRIGET eﬁséé4fo¥2thgxﬂgﬂbﬁr§méh%5OWEHEaStJHEQ 8f secondary
[AgO0. 1 iNH4 0.9] Al3 (C2M4) ) (Cgb

opasm@c §odga@ﬁt@ﬁea§@npa§t@@{iau ﬁ@aeu dlEi‘éaﬂIPU§l§8(nl of fine
ﬁrtf&?ggn é'i‘ Q §‘Ooﬁ. l&%ﬁ:t%%é%%% 1?&5]% s used
. go IUﬁ]S eara rre

cﬁmrytbatmaasurémeat bfeahaaetprdphydiabeﬂn thaspdesent
dried (105C x 6 hours) and ground to obtain particles
ATBVERERBAPre X-1-16 10 Manufacture of [Ago., (NH4)

O¢$j a‘\ﬂé’rdé@@@ccﬁmd]ar(f%&)rtﬁcﬁe( Ghlhn@t e%HzﬁaeaEsrﬂﬁeaaﬂPl ®sing

obtai ned i n Exa was left in a NaC
At 7D It 10 aarsfeelaqalaer diatribubdpndnegsering tpsprument

Cmgferoaiffrg@tf%wgcgpég%%g@eggga gg@tgéﬂbé%m.

hours so as talrn par

(2) sharpness of particle size distribution Dr = Dss/Das

The sharpness of a particle size distribution obtained
by dividing the particle diameter D5 {(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 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 = D;c/Dys. As the
value of Dr becomes smaller, the sharpness of a particle size
distribution is cbserved, which means uniformity in particle
size.

The particle diameter of a spherical particle was

evaluated by combining D;s/Dss measured by the laser
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Exanple X-1-17 (400C x 1 hour baked product of Exanple
1) The sanple obtained in Exanple X-1-1 was baked at
400C for 1 hour under a nitrogen atnosphere to obtain
particles 17. 20 Wen the particles 17 were anal yzed
by the povvder X-ray diffractPdn method, all of them

cSiErkaipn  BEALr Brahe hesheR Ahar t{%ﬂensl%fl?%cPEsr%%%urlng

V@%a&dﬁ%@.é 81 28 Qi t o tAbIL X e BANRYSEM omitrddrerebelow.
for 30 m nutes, dehydrated, rinsed 25 and dried at

120Cthdp qesﬁoutb-e YRéupaPti BrePAlTehadred byethht laser

hgg?fggg pr odgt%gr?g%xanpi e %)a% %%lléloégn%%g bt;%aq:%gdvalue
| of Exaiphe méabutedas rbakede ﬂEI@Qﬂlcﬁ:onﬁ&ﬁc{g’ra]prhw an error
at rmsphere to_obt aj

d i trogen art | Al18.
\%@ﬁé?h ?"&c oL 19 wdPe® ana'-}'%lé‘?jf“ﬂﬁ; m@ﬁasured by

Xtﬁ@ylagéffd@pﬂﬁtf@ﬁ hoeht @b ﬂéﬁmwa% [aéggtéd in the
(NH4) 0.9] A13 (C2O4) 0.1 (SO4) 1.9 (OH) 6. They were
spheserhl 1nygnt1ono0 g of the particles A18 were added

to 100 mM of ion exchange water, stirred at 20C for

30 m nutes, dehydrated, rinsed and dried at 120C for
1EehbudsofThea$arihgleSpA&Blchadsmlemﬁhghtlbasioanﬁrom an

wej ghed 10. 00 e X-1-19 Manufacture of
[%L%%%?%c?@?%ﬂ?g(’@gtp% (sgMipheesyIarogtep) ol in the case

P@ftgﬁﬁgﬁ@é@ %gfglgpggg ned fromthe follow ng raw
materials by the foll ow ng method. 10 Raw material s

used POt siong sdil 4meeers nord 3digoyt @kammétensidf all the

ﬁg£¥63£2%§r9+§ﬁg82§§§ & é?fgfe ﬁﬁ%&%éé@'é% particles)

nm num havi g a
C@mme@timnomé &EI@4phbtbﬂn1&ﬂ:rbﬁﬂpBOWéréOinel‘asﬁﬂed with
havi ng a 8..4 nol 123 nl_ ,concentration of 7.5 nol/1

SYFETHEST ATg RARTHEEB4BO ¢ /070 P8t BeFRAA Tt S BVEK2EDjalue

V@S +aieS Sehy et dnfe bk ahlgt€hs s‘]?lfox‘tocﬂlﬁlﬁébé‘fg eaé’\@h@rpalst,slcle
g of oxalic acid 15 (H2C2Q4. 2H20 was di ssol ved in 1.

| d:me'@ér i @h m@ha@gm@ei pair“hecheommhqauadu;sartlcle
S@ié{ﬁé@&gfco%épcor?&irgg ac%th-,pe% QP&VB% % of the cumulative

particle diameter from that value so as to calculate Dr =

D75/Dzs.

(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; Observed through a scanning electron
microscope (SEM photomicrograph) .

The relationships between the antibacterial agent
particles 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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aqueous solution of alum numsulfate Al12 (SO4) 3 were
added to the aqueous solution of potassiumsulfate
(K2SO4) under agitation to prepare a m xed acid
aqueous solution. 20 The m xed acid aqueous sol ution
was fully stirred, and 1, 1262n of the above aqueous

sgl.utign of pota |un1hydrOX|de was added to the
nf28d &ci a%&a&&a@ BB tCdRSoverisg fiidlegraigs on the

PEARERGeA (PhiERY18E A2p9t assium type organic acid
ani on- contalnlng al um num sul fate hydroxi de particle

zglgreéupﬁphﬁélcaﬁlPaytucd¢5m@9vsmgrae¢OMQh snotfhere and

(PRSPl e B PRI syt o

pFeglpatabphnaac&ulpa&edclésn&aélﬁqdh@&b%d(ﬁﬁev@&ness)
tain.a powder sanple. 100 g of the sanple was
PPEE%EaeSSﬁgﬁénded in 300 m of an aqueous sol ution

0%‘1?' ly el Pavtngids ARG ahbs thula%% and more

| and"stirred tTo carry out 1on 5 exc ange between
pbinearunrzhdossl ¢banunbeseshid&dal.i ght(parti23€sf as 0l

PhEeot aPER: FadsbErallal BA0RME §Toakan RiFRage no

tweisabpte (pastidieedaat) 200C for 2 hours after these
steps to gQbtain. 10 particles Al19. Exanple X-1-20
MBREF aét uﬁiéSBr1HS@opeé‘ik?l%?gma{gmée(ﬁsély 1». 26 ( NOB)

0F9§ (§2Oﬁ£19e87?§£%ﬁc§eé8(ﬂéﬂEHEEBEOi%ﬂéngggE%EééHP'e

X-119 was repea except otassiu
uéE@rVaslehaﬁgéd to potaSS|un1n|trate KNCB to obt ai n

f
PALE: b Skat69oq e MRS hafiyioTds TRESF T6 768 Peboa)
OF0g. GE%Drécé@nghEaﬁtﬂﬁ%d&b&e@&pﬁﬁﬁﬂﬂkﬁlé&ésl@mm@iclesEl)
re eated except that K2SO4 was changed to KNOC3 and
hyHt bt]ﬁ%’f‘g‘mmﬂ Rt #eft ik nartt bfisefelBaERhafyed Fa)

1 a Exanpl e
xﬁﬁo& 2mwaﬁ3?§%ﬁcrﬁég}éop£%tg?l%%1%&585?%@12 c204) 0.1

(S 12 9 qmm:@aﬂhécmbcbﬂmé pirExahpbe (Patt10laasHL)
(ERe oLl £46TBherdlet Wled 18 Y HLOL G 190dhP 8B L whicn
look as i1f they were stretched (particles V1)

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 (particles Y-v-1)

(5) formation of ion exchanger; The existence of a

diffraction patterns of silver-containing aluminum sulfate
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140C to 170C to obtain particles A22. Exanple X-1-23
Manuf acture of [Ago. 1Na0.9] Al3 (C6H507) 0.067 (SOM4)
1.9 (OH) 6 75 Particles A23 were obtained fromthe
following raw materials by the follow ng nethod. Raw
materials used sodiumsulfate 8 nol 284.06 g citric

a%éﬂ%}gﬂﬂo, 0.3 mol 63 g _ Agueous sol ution of .
al uIRatet BLeP nigh- T, o8 Y- Hadaney ofher diffraction
CORAaE ARt Heckd P bR 9@%%?1&%@#@5%& method.

having a 8.2 nol 2,440.75 ni© concentr
nmol /1 5 Synthesi zing nethod 284.06 g of sodium sul fate

5 i.ssQlved in _.4. 0_lLiter.s of ion exchange .
\(Na'%r %%ﬁt\%ﬁ:or% fiﬂrrg'laéllfc i ks %h(ﬂ SoiREd i B acid
ofariigm -@xahangei mpbeumihie a00¥eraduP@usx @ Wdalk Ofes were

citric.acid and t he above 10 aqueous sol ution of

al @Sl Ats JI 1040 AT SISPEFalie & Qudibd oo wagheoddessed and
S td f; j r j-t afi
1 M Y WP DT oo, YRt che
ofcantterndb ofe cagireousnslthei oondfersodifunm bydaaxicdecdas from

a d he m.xed acid solution over 25 m nutes 15
un%% atb%vte Ogﬁqn .

er agl tat] prepare a slurry of a sodiumtype

silver and organic acid anion-containing alum num
sul fate hydroxide particle precipitate. This slurry
t8OG Pdd MeGsUAHSShen B tHb@ctard als isjsdet spmmesdtion,

hydeohhabTRledl HeALMBRE LR34 Ogr%\ﬁglc%t 2 &n! QC ffiq_rms,
2 hours. The precipitate after t hy ot hériva
t Cabement cmas inbisl rededaudkined madeirde land ground to

0 [ .powder .s le. her st.eps e carried out

878 BP0 B g Y XS 1o AS R ¢ ne

obt ai neg. peeductiBras3dybedaadt udd@Char 5. 25ueNQUKEREO12732
obtain particles A23. Exanple X-1-24 Manufacture of

[ %§5. 4Red. U A fodriowipgntesrs( son)ta. oY OHineTahdes-7 to
e AU U o i (IO
t 0cfnf standesfendalwnadicratingn uniite afCén/mhé represents
S0AE haRpRE SRlLUTLARY EOONEAG 1RS¢8"309°] §Y Anlo¥he
antibacterial properties are higher as the value of “cfu/ml”
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)
(c) 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 SS400) to a thickness of about 0.1 mm and measured
by the above metheod (a).

(d) films; JIS-Z 2801 (year 2000 version)

(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 S$8400) to a thickness of about

1 mm and measured by the above method (a).
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was further dried at 150C for 2 hours to obtain
particles 5 A24. Exanple X-1-25 Manufacture of

[ Ago. 1Nao, 9] A13 (C4H406) 0.3. (SO4) 1.9 (OH) 6
Particles A25 were obtained fromthe followi ng raw 10
materials by the follow ng ne@ﬁod Raw naterial s used

284, 06 d
038 B Y EbEr ety iotme Hatk b P £ A G e By g or
mal 5d @RI Tlck havi nmsameaeeeear@unehefA&t&ﬂae@b /I-ﬂaze Meter

NaOH aqueous sol ution haV|n%‘ . 2,440.5
CORESRIaTRes S HI3aDR0E Touen Demgieg nbthod 16k, od

Jebreadieum:isukl ahecaNa2SOhk 1@&}@ %?er%81%§1 4.0

liters of ion exchange wat er . aric acid
(EMFB¢B) waéhdi-sdual yeet iL®0¥hQ %lter of ion exchange

The ab | uti f |
 RBEEBiDoR: et HEPR TaRuS T o8 anra chit dea afPicle or
Aﬂ(LﬁQébsaﬂ\ﬂé@ widdeshd addihey &@huaﬁtﬁbé@tét:h.am &bent, and h,

potassi um sul fate (KZSO4) under 20 agitation to
prEpehe B8R Yadugcrl sgEedismedrgd avtiahe an fddmaebgained

aeyeaaalaal Whi Qﬁt\ﬂﬁac&e& )éls;ag'éh d, and 244.05 m of

the above~aqueous sol ution of “so |un1hydrOX|de was
added t®sthelaricderbeacitd dfWedys tsahspeornoyerldSer to that

R B gt DR 75 SO ERC ATt PAP AL COR B ained.

hydr oxi de partlcle precipitate. This slurry was
stirred for another 5 hours and subjected to a
hieit ot REERBESE oBE ¥R TRASWradt bEFugelyt how 7mechor gample

houts asl & mgf& ¢ %@n ALer £ %Bgr!}y RN fabric was

treat ment was rYinsed, "drie ground
Cﬂhe¢0é©e©@ vieer tarwasdlefit in acroomaoneamnbhthern side

th btaj ped t furth
P Te TanttefTh 2Phonr acPe BBRaFHEpSP: favEs Az
Exanpl e X-1-26 Manufacture of [Ago 1Nao. 9] Al3

CAHAOG) 0.1 (SO4). 1.9 (OH) 6 The procedure of Exanple
xﬂo)zea%%b%%%wd FEEpR raterpien (charadiptigtics after

agﬁ&gg&@yﬁigglgﬁ%M@étgPanged to 8 nol (2, 381 nl) and
the addition ti was changed to 40 mnutes to obtain

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 characteristics 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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particles A26. Exanple X-1-27 15 Manufacture of

[ Ago. | (NH4) 0.9] Al2.94Zno.olTio.ol (C2Q4) 0.1(S04)
1.9 (OH) 6. 0.5H20 The procedure of Exanmple X-1-1 was
repeated except that a sulfuric acid solution
containing 2.5 g of zinc sulf&% and 2.5 g of

sS4 he_ 20, m
hei d gLl e R A B AR TRE ) HERE BUarRE ducsagt of the
shirebker @fl adleUdN @MU kiraiae a@i‘e tlehie JBuxaG —%Ifévﬁ%ﬁ&leﬁng

solution was reduced to 1, 885 nml) of Exanple X-1-1

t REEEAeE: (scaeve SdREGEST PEatRefim)t @rﬁpé’rlé'tslﬁrlé! Kghgaku

c C a t r Areat gg%g
1héﬂgg?§h?o§%btapﬁdpagg?%légé %@ %: %Qfgg of a
Meggfact uﬁkéoeme[shgbl 1t €Nmd)s 115)1@@.63@@3 Q&Se‘ibmealﬁem p?JEate side,

Ly atmei ¢4 PhEk ofad by Seed o>t o3P LB Qe dll i cer

awaé ]:_S_Did,éd @h 8aHbet RA k25 QIIthh.Zl'sﬂgtS.Hlef atiee mARGhi0R was
of titaniumsulfate {Ti2(S04)3} were added to the

nPR@HaéeﬁoafaauésnngleﬁmlW% pé hnrPumm apdth eeddiresiysrate
S t a
sgkuid pg/AE Ak Ky uceghaéﬁeﬁ oo ;ﬂo%lg& &1!18 A EPUBsure
XWa81meahersdlweth aopresshaagmeteeaumsmalﬂedpbe&bweethe
m%s ghanged to 80C and the treatnent tinme was changed
eﬁ%urs to obtain particles A28. 5 Exanple X-1-29

Manuf actié s 4 i #hs@. fheAlsd 1(L2fd hutiob 5@4&oarse
1.15 (PO4) 0. S (OH) 6 371 g of the particles A right

b5 £C18h UsedHehEe Pagist Bhspnghtheaft bkerigdog up the filter,
h t aqueo
L e s T O P B TPt case
phbs phateer MBS0 bt exchanged ahdr Sméwrenie atru 160Ty oa:alis:Lng
hou 0.lNhco pora&g PO43- into the particles. The
su%s%%u%%?rﬁ? TORer8- carried out in accordance with

Exanpl ernXtirik t%@@ ,t iBen @it fireduet 2 W8 Scd WhN8E more,

“dried at 150C for 2 hours to 15 obtain silver- and

otamECHAR 18nfR oHOE B EP g AIathenPTeaFrEeels 150 k/cm®
PP SRIEL & IHPXh A Fi%ragi qls eagﬁ‘g%edl Bot Pha tﬁ%@ﬂ?hg and the

silver- and organi c aci ani contal ning al um num
i o lyemg cwibkl dnabfundydenxvitthopar ¢ékchaesghayi hhet felters,

%ﬂﬂgngéﬁéiﬁ%gbgﬁggebéégﬁegsl6gekg/cm , new filters must be
prepared to be exchanged for the filters, and when the
pressure is 100 kg/cm® 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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20 particles A29 and containing inorganic acid ions
whi ch were CO32-, NO3-, Si %42- and B033- were
obt ai ned by using sodium carbonate, sodiumnitrate,
sodium silicate and sodi um borate in place of
ammoni um phosphate. 25 Exanpl &6X-1-30 Nhnufacture of

pPOLSIe BB PR 95 AL T 8hesi R cese faaflouble

t henersgani ¢ acid used was changed fromtartaric acid
to DL-malic acid to obtain particles A30. 30 The
charactéﬁlg?ﬁETﬁPSEeﬁPP¥§'owhﬁﬁeaﬁaﬁpﬁéb@§téﬁéalsﬁawnt

ls& gl afl I
eclallegl o The et Sheg one spe oo o, S

A@Su(@@ﬂl)n Bugd fp@@l—@y(i@d)u@@()@]arﬂt iedes( Of) thellperesent
procedur.e_o X-1-23. was, repeat ed .except that

DB RO e 8 B S S oo I S B Racpiovade an

gahktbaatiet 1 ET6HEEOH) 6t it@oablal BhPAL LgkeS$188L: in all
The 5 characteristic properties of the particles are
sRSwAiPReYabPe L1ty ThEapaPRFENey  wehétephesi cant dbacterial

VRSUpekEiBLy. plpectalRy bt iBabteRRat Eehity ratpmsicn
Thbapaotetiurtiok Eiaapleoﬁthet waShreapamadeexaﬁﬁIfllter

t hat xaliLc a iﬁ . not gs %nd t he .obt ai ned

pP%ﬁﬁ%ﬁ %&éi’f atgt P?ea gnf% ENPoPNY REGFYSEER
O@hanﬁaﬂﬂékhaheﬁeyln m@@ﬂ@@réftY§l§§aﬁB£ﬁe% frgmléhe re51n
Manuf acture of NHAAL3 (C2O4) 0.1 (SOH4) 1.9 (OH)
pFeeegaieien, Eﬁﬁﬁpﬁ@txbﬁ':iewmlr§p§ane§r@¢ugps shah as

'Qﬂtfﬁggéég Ehlass'gxﬁi %gkagm pag-0g! 3%Egbsgterla1

out, and tai néd was fu
15@mv¢wenzfdmcs‘3 tamtoﬂliaaltremaill Icolaein\g% aﬁﬂ antibacterial

Conpar ative e X-1-3 Manufacture of KAL3 (C204)
ciuﬁﬁiﬂ gxfggé 56 The procedure of Exanple X-1-19

was remeat @ci EXEEP] tHehdbnyOhe LHCRANGR: Wit BraSt { V¥ terial
solution was not carried out 25 to obtain particles

VACCROR. % BET FPBLACE (W AIVHREST 3Iner ¢ attained by

the prior art and it is therefore possible to maintain
antibacterial properties for a long time even in places where
tap water is always used, such as kitchens, bathrooms and
toilets. That is, it is a big outcome of the present
invention that it can provide a novel technology for
providing an antibacterial agent which retains its
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
it solves a problem with a technology which is generally
carried out in a pre-stage for obtaining an antibacterial
resin preoduct, 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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O WJJ1J ANroP. WU NNNU NNNNU NWN
P HroCc'cocCcCccCccCCcC cccccccec vP. O 02z
z2zzzzzCOzzzzz"'" NUNU WU NU NWwWUWU
43 N H-H-H-H-H-H-H-H-H-H-H-H-H-H UuWwW
WUrt UH aro ONNDN DN DN MnnnotonN M NBM
[ H, N CO wUHNO" ro .

(R kel Attt it 4adips, 3nd heRuding

HaJ-kélsi:hHIHérHaHné:hté\k M artddHm ( B I Ds Wabdu Aa@ taraekwi t N d_\|res:|_n
NIll InlIn NIn_1n_In In IANaro OOQO

|
coddng GBS ll?mhmffaid q@agtmlq# 12 Fragim @ndyan

r I H HHO UUUUUUUUUUOUDO
@nﬂlﬁaﬂté%ﬂﬁ% déﬁﬂt HH-H-H-H-H-H-H R HHAHH

H HH HPEiskribikng thd sUoutwoNey mora) sewiBivadllyy Widter
A e, bR Rt o (i Ui
HisHifmprdvddr ®y) khd gréskintt HnldeNtNldm,| R HEOmMASEA el ddn be
ogerated.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 value.

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, when the
numerical value of “b” in the formula (X-I) is “17, "1i" ig

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, ¢, D, E, F, G and H)

Manufacture of spherical particles (particles A); Examples

X-I-1 to X-I-31
Example X-I-1 ‘
Manufacture of [Agﬂ.l (NH,) 0.0l Bls (C204) 0.1{804) 1.9(OH)¢ 0. 5H;0

Particles Al were obtained from the following raw
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P4 aaaaaaaas ~sO0XXm>wux e XX XXX

A X NX" X X5xart oCO Fci HOOOOOOOMH

woOO0O AO0OO0OO0OOOOOOCAUWVICAUWCAE OR

HFOOO w-~--ro OC, 0" u" O0OXH~HODO" aU

HUw u O0000O0O0OO0 0 H B&8QU UUUUHU U2r ? WIZ

~ T NCFCl QQFCFCFCO XU X7.,

zm?t?rzl %%Yot ol Vilslﬂwsmntﬁ@%lc?l&g fethedn to to

t@a&ma@eE@aﬁg RGcQ FCRFCFCFC X144 HH OHHM

Hy HNMd If) I pnttl O HHHH~ U NHHHH

HHHHAwprivwnHsxifatel | J HI | 11 WU264028 g % 2 mol

X k x X Xo X X_ X, rd X WX X X X X X X X X

X X X X Xallc %ﬁw( 1(Efv‘o\?v%l‘i/?)wWWWW81 I\/P?gﬁlPOB‘ mol
Alumlnum sulfate having a 1923 ml = 2.0 mol

concentration of 1.04 mol/1
Ammonia aqueous solution having ggs 5 ml = 8.05 mol
a concentration of 9.0 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 aqueous solution of oxalic acid and the above
aqueous solution of aluminum sulfate Al.(S0,); were added to
the aqueous solution of ammonium sulfate (NH;).S0, under
agitation to prepare a mixed acid aqueocus solution. The
mixed acid aqueous solution was heated at 50°C or lower while
it was fully stirred (todissolve the precipitated crystals),
and then 894.5 ml of the above ammonia aqueous 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 to obtain
apowder sample. 100 gof the sample was collected, suspended
in 600 ml of an agueous solution of silver sulfate having
a concentration of 0.025 mol/1l 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 wasg 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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XVIoNOOe- OwWVP. vVNEW.aak-HrdOvvyvy
vvvvVvvVvNvVvVY tToa UV~000000O0O0O0O0O0DO0
O 00zzz2zz22z222z220VVVVVVVYVVYV
vvv H uH-HNwH-HHof USSSSSSSSS3S
SS UNwv Nb 7P. 00 N¥NNOOMMCOMMMM
M %NOl NUNAO 004 ONhAHHHHHHMH
HT%%JI_ H 04roAHvs~i QHN NOU.f{ IIl If1l
[fI 1f1 1fl 112 LIZ NIONN CvyaroOOOOO0O0O0O
HHOHOH HHHU HHHHHHHHHH Nit Nit

i EXmENeNZ I it N HNUUOUUOOOOOUUOOU

SIERUEATN ST S o Rl (Padem R re KB

N N r Ef Thel pdrﬁicﬂ)eA M]l obtaﬁnedAlﬁ ExAmfle-X-Ii1 avereAdried
Ul
Ula% ?L&)% 8‘)%05 % \PUAF) %R Lébc‘l):%l\lq P rtcz;.cc):lléls %% J 4

Example X-I-3
Synthesis of [Age.1(NHy)o.9]ALs{C204) 0.0001 (SO4) 10005 (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(NHg) o s1A13(C204) 0,01 (SO4) 1,909 (OH) g

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 A4.

Example X-I-5
Manufacture of [Agg.; (NHi)0.5JAL13{C204)0.4(S04) 1. 7(0H) 5 g

The procedure of Example X-I-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 AS.

Example X-I-6
Manufacture of [Agoe.1(NHs)o.91ALls 7(C204)0.1(804)1.5(0H) 5 1

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 As.
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- HE Uit r-1 rogCCOIONCOOLOHNMD~to IO
HHHHHHNNNNNNNO4TIrlL ~ R QrlrCccrl U
MXOHH ti O,0Hv COCOHPro AOONEEXXX
X XX->24WmmOOAOMMWWUUeeemm WwO
wwx X OOx5 qgHCOO0OO0OOOOO uHODboOWNTO

roozzOwmOOaw/'" "Hv" OH5 WWWtit a aw
v"oo" O OO0OrorotoOvnO ER PFCOOTIN

WEGaOrdeoX0h 7t 0 A AU ti ti Ux x X XOUH .HCH.S , H
tea N 9.dji.o rdg jt O WW

;%gl;l,&?ca%g%ar%()%fra Adoya (LI)H‘L;(E)‘QW?’ .Zacigzéz;))@ WS4 2198 O 6ot

it -' r@he prdcedard off Etadp:= M-©-9 @a@r@?@a%‘e@l éééce%t that

1.FCFCFC00909049949U~CI
)((jfhé ERURE PR 2 Feninym isul figte Hag thnmeﬂ PN NI m (2.2

1mb1} ,HahdHthe obtained product was further dried at 150°C

for 2 hours to obtain particles A7.

Example X-I-8
Manufacture of [Ago.1(NH:)o. sJAL3(C204)0.1(804) 2 4 (OH) 5

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 hours to obtain particles AS,

Example X-I-9
Manufacture of [Ago.:(NHs)1.10)1.2A13(C204)0.1(S04) 1.5 (OH) 6.02

The procedure of Example X-I-1 was repeated except that
the agitation time after the addition of the ammonia aqueous
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 was changed to 30 minutes,

and the obtained product was further dried at 150°C for 2

" hours to obtain particles A9.

Example X-I-10

Manufacture of [Agy.;(NHs) o] AL1;3(C204)0.1{(804) 1.6 {0H)
TheprocedureofExampleX~I—1wasrepeatedexceptthat

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 particles Aa10.

Example X-T-11
Manufacture of [Agy.1(NH4)o0.76]0.86RL3 (CaO4)0.1(S04) 1.6 (OH) 5 s
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ro 4 1]

> m wap Wu mpNOHO'" EwwwwwWw a
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Wor 00 BIPITERTER Exatpde -l i RoBGa e chat

Sithig &ﬂdrtioﬂl tLilmeUbf Nlh’ia aﬁmHnHaFéc@.lé’bﬂrb Ho 8 ohOvdy cﬁanged

a) -Hmmwrl FCw
| 9 6%@%‘?@%&% tae %ﬂ@u@t (%theu ampopia Rqyepus spdution

Ml elChyals EﬁaﬁHeﬁ%&? Blsri1 s Hg n{dl)v,v dh& e S Pned gr%duct
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was further dried at 150°C for 2 hours to obtain particles

All.

Example X-I-12
Synthesis of [Ago .3 (NHs)o.71A13(C0,4)0.1(S04) 1 4 (OH)¢

The procedure of Example X-I-1 was repeated except that
the amount of the agueous 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

AlZ2,

Example X-T-13
Manufacture of [Ago.oox (NHa)o,999] Als{C204)0.1(804) 1.5 (0H)

The procedure of Example X-I-1 was repeated except that
the aqueous solution of silver sulfate for ion exchange was
changed to an aqueous solution of silver nitrate, the
concentration of the silver nitrate was 0.001 mol/1l, 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

T

Al3,

Example X-1-14

Manufacture of [Ads. 0001 (NHs) 0.99599] Al3{C204)0.1{(S04) 1.5 (OH) ¢
The concentration of the agueocus solution of silver

nitrate for ion exchange was changed to 0.00001 mol/l in

Example X-I-13, other procedure was carried out according

to Example X-I-1 and the obtained product was further dried

at 150°C for 2 hours to obtain particles Al4.
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paubpehasa par b det BlgudaiamMieturtdn 3ohaaind41.5 g of

sodium stearate, stirred for 30 minutes to carry out a surface
treatment, dehydrated, rinsed, dried (105°C x 6 hours) and

ground to obtain particles AlS5.

Example X-I-16

Manufacture of [Agp.;{(NHs)o.9]lAL;(C204)0.1(S04) 1.0 (0H) ¢ 2H,0
The sample cbtained in Example X-I-1 was left in a NacCl

atmosphere at 30°C and a relative humidity of 75 % to carry

out a moisture absorption treatment for 25 hours so as to

obtain particles Als.

Example X-I-17 (400°C x 1 hour baked product of Example 1)
The sample cbtained in Example X-I-1 was baked at 400°C
for 1 hour under a nitrogen atmosphere to obtain particles
17.
When the particles 17 were analyzed by the powder X-ray
diffraction method, all of them were
[Ago.1 (NHs) 0.5] A13(C204) 0.1 (S04) 1 9 (OH)}s. They were spherical.
10.00gof 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
AlS8, :
When Ehe particles 18 were analyzed by the powder X-ray
diffraction method, all of them were

[Ago.g (NH4) 0'9] A13 (C204) 0.1 (804) 1.9 (OH) 6 - 'I‘hey were Spherical .
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Exanpl e X-1-32-1 Manufacture of [Ago.1Nao.9] Al3
(C2™) 0.1 (S™) 1.9 (OH) 6 5 Particles 31 were
obtained fromthe following raw materials by the
foll owi ng synthesi zing nethod. Raw materials used
sodium sul fate 2 nol 284.06 g730xalic acid

A reHu 210 i1 PRISAS ne AL Ak ey 1 100 ml of ion

ceretnhgal wateof JtDArd®@ldd 2aBHE@AURD|S @l i eehydrated
having a 8.2 mol 2,440.5 m  concentration of

msiAsedy AnRedr:Bdgaet AOOC 160084 GBursf godi pmrtlcles Al8

S a S ssQl. O liters of ion

e%%ﬁahge%%gé%gnhgﬁeb gﬁ'%%aé%%dagod%ﬁag' di ssol ved in

1.0 liter of ion exchange water. The above aqueous

sglutign of oxalic acid and the aqueous sol ution of

aftfti'Hum ullfate A12(SO4)3 were added to 15 the

amyaQes ceakdt ben [ak, 9t UJB‘SPMU ®,§ Na2§od), U

agitation to prepare a m Xed a0|3 aqueous *'Sof uti on.

Thi s mi Redtigldsagl@overeobrhtadnedasrbul thesfoilieoding raw

0 gueous sol ution of

%F%E?Q §d§ xF gnkggﬁggggg R%XEﬁg m xed aci d aqueous

sEhwtmaﬁeouaﬂgZﬁsaa ninutes to prepare a slurry of a

sodlun1h¥§e si | ver - organi ¢ aci d ani on-cont ai ni ng

al um nunh SeA-$ St en %ﬁﬁ%e particle precipit®@e. This348 g
slurry v Bié ra@ﬁdfmchagiﬁ% 5 hours and 5 spbj ected 35 4

to a hy othernal 170C for 2 hours. 25

The tre ?Eﬁ%? ? YRERWN  ri et repid 1,923 ml
dri ed. t%l Lt e s col | ect ed,

suspend us_sol uti on of S|Iver

sul fate tf&s{‘%?% qréae& 9 ¢ 025 &l /modand 1,123 ml
stirred to carry out ion ‘excharige between sodi um i ons

and silver ions at 25C for 5 84 hours. 0.02 g of a

Poyieled vl amhgenbened pol ymer coagul ant  (Sumi floc
FN-20 of Sumtono Chem cal Co., Ltd.) was added to

t he san%ﬂsegaﬁféfoﬁ&ﬁﬁmﬁuﬁéétantﬁﬁqm reas fddrsstdved in 4.0
LV of o bl g Btocs o ey

f (Hztda@r ZH;;Oédwas d2REC Ifverd 12 1houl st ¢ ofbt @ Exﬂ:ﬁéhlg@v&ﬁter
Bl-1. F’fila Lgvé_altciueous solution of oxalic acid and the above
aqueous solution of aluminum sulfate Al,(S0,); were added to
the agueous solution of potassium sulfate (K,S0,) under
agitation to prepare a mixed acid aqueous solution.

The mixed acid aqueous solution was fully stirred, and

- 1,120 ml of the above agqueous solution of potassium hydroxide

was added to the mixed acid aqueous 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 autoclave at 140°C for 2
hours.

The treated precipitate was filtered, rinsed and dried
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2.6 g of zinc sulfate heptahydrate (first-grade 10
reagent of WAko Pure Chem cal Industries, Ltd.) and
2.2 g of amoniumsul fate (first-grade reagent of
Wako Pure Chemical Industries, Ltd.) were added to
1,000 mM of ion exchange wat &4 heated at 80C to

prep m xed solution_. 95 g of the particles Bl-1

8&’6‘@&“’( & PRY¥CSTXE@™®deution, 15 stirred for 6
hours dgby r@fegheréﬁﬁﬁﬁeaﬂgsdﬁbiﬁ!gEeeabt al,8 exﬁﬁed in 300

partlcles BI-2 treated W th zinc and anmdniunt
oBtapfiedn pauBD@Ee§0hadlaanfcenﬂe@w @hU&ateahuming a

cOChEPb<2ardon b 0" BpdoBrr/ 105 BEiRE=EEe BePhroset ion

oéxt:hangar]pe‘akr@én Blotlas sl heleai i obr dih@efAMided light at
tregtment was nade on the particles A20, Ci1, D, El,

FE> @51f8ﬁd1HP°1=16 -obtain the treated particl es. Al

the t d f ]
NHéel c(r)ﬁ?ltéﬁt s%}?ﬁ%éiéf/?efag gﬁcﬁ%ﬂﬁgn agpgég}tére/&anglﬁsed

sdriede( %43 x0f hdmrsy @aidegrpantil cl Bsrieer, allrubabiple was
t 251 h t f ticl bef th
EEE et 2PHEE FPBareSiErirerae Raksk mbept ho Chidin

ap&rageleecmmdary particle di arret ers, particle size

uniformty, particle shapes and other particle
properties as those 'of the particles before the

tERahPROt x-FhgoWhi teness of a resin 30 conposition

obtai'ned by adding the treated particles to a resin
wignfifpeterei aproved as conpared with a resi n

c 0Si t,i on .obt gi.n j.ng th tlc bef ore
e i Ka e o0 (S0 st o oE5Bl & ol iggen
I\/Bnuf actie erfcddges | MNEHnAls XA whd fKMtda 9except
(;Cj% 6 The procedure of Exanple X-1-32-1 was repeated

pPOtARAL WhaNL AR 58I RS Vaseahangee Hanpedassiynitrate
Im(ger Pl 0 §aGld i JWthgy 1iquid containing 0.5

/1 of sodi um'sultate, the addition tine of sodium
hydrOX| de vvas changed to 40 ninutes, and the
a&&é r%alafter addi ti on was changed to 1 hour

a| n paritcles B2. 10 Exanple X-1-34 Manufacture

Max{wmumﬂﬁ\l&ef 9991 A13 (C204) 0 1 (504) 1.9 (OH) 6

Tﬂ”&i procedure of Example X-1-32-1 was repeat ed except

0. qopfr. etﬁﬂeeﬁf\?afﬁ% 20?f6 (NRe) taqﬂu(é'@Qs s ol () omsof

si |l ver gyl I

obtai n par |cI es BS 15 Co %rg(tll\?g@é%f{ngp Jéé%?taﬁ:eg (efscept

that K,S0, was changed to KNO; and the hydrothermal treatment
conditions were changed to 160°C and 2 hours to obtain

particles A21.

Example X-I-22
Manufacture of [Ago.q01Ko.099] A1 (C204)0.1(S04)1.5(0H) s

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 [Ago.1Nag.s]Als (CsHs07)0.067 (S04} 1.5 (OH) ¢
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Manuf acture of NaAl3 (C2O4) 0.1 (SO4) 1,9 (OH) 6 The
procedure of Exanple X-1-32-1 was repeated except

that ion exchange with silver ions was not carried out
to 20 obtain particles W. Conparatlve Exanpl e
X-1-4-(2) Manufacture of [Agé? 1Nao 9] Al3 (SO%) 2

(OH) 6 d 32-1
except Eggt%ggsoggslc aci d nﬁgt fﬁ?@dt}é% ﬁg H’lng raw
paatb@ﬁaSsMBy 8he WbﬂddWlD@ @eﬂh@d;‘ s, ow'~"A Ou

4 w4 Wmrd krt A/ H~v v Nm wroavoAUDO

zBaB’ @aéeﬁla&SOUSEdHHu UM333SS UN'4 wU

Ekoleuty sufHcw .44 rv Wa Fl fd $t00o0 O 06
HONLinWUAAKO: )HHQNNrW"}—?/YE ?F%‘ g
0%1E5ie/ agiw CsHa@ - HeOH 4 a ro m O M N r6.3-mé1 O N Ue3 g

BMGbolit kolution of aluminum sulfate 5 g 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 3.36 mol/l

Synthesizing method

" 284.06 g of sodium sulfate (Na,S0,) was dissolved in
4.0 liters of ion exchange water. 63 g of citric acid was
dissolved in 1.0 liter of ion exchange water.

The above aqueous solution of citric acid and the above
aqueous solution of aluminum sulfate Al,(SQ,); were added to
the agueous soluﬁion of sodium sulfate (Na,S0,) under
agitation to prepare a mixed acid aqueous solution.

2,440.5 ml of the above aqueous solution of sodium
hydroxide was added to the mixed acid solution over 25 minutes
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 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 [Agp.1Nag.s]ALls(CsHsO07) 0.067(S04) 1.6 (OH) ¢

The procedure of Example X-I-23 was repeated except
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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 [Ago.iNag, o] AL;{CsHe0g) 0.1 (S04) 1.4 (OH) ¢
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 (C4HOg) 0.3 mol 45 g
Aqueous solution of aluminum sulfate 2.0 mol 1,923 ml
having a concentration of 1.04 mol/1 '

NaOH agqueous solution having a 8.2 mol 2,440.5 ml

concentration of 3.36 mol/l

Synthesizing method

234.06 g of sodium sulfate (Na,S0,) was dissolved in
4.0 liters of ion exchange water. 45 g of tartaric acid
(C4HsOs) was dissolved in 1.0 liter of ion exchange water.

The above aqueous solution of oxalic acid and the above
aqueocus solution of aluminum sulfate Al,(S0.); were added to
the aqueous solution of potassium sulfate (K,S0,) under
agitation to prepare a mixed acid aqueous solution.

The mixed acid agueous solution was fully stirred, and
244.05 ml of the above agueous solution of sodium hydroxide
was added to the mixed acid aqueous 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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5 The procedure of Exanple X-1-32-1 was repeated
except that the treatnent tenperature in the

aut ocl ave was changed to 180C and the treatnent tine
was changed to 10 hours to obtain particles ClL. 10
Exanpl e X-1-36 Manufacture of 17Ago. 1Nao. 9] Al3 (C2M4)

0.1 (S 1.9 .6 Th d f Ex l.Le X-1-32-1
was &ep eFU& gébﬁ’tlont ﬁ%tt%t&?%gﬂﬁfﬁpéﬁﬁg’%lﬁ%e@ﬁm@% was

aftiodleer Was rgeanged ity MPGrddigtreatment tinme was
changed to 10 hours, sodium 15 sulfate used was

changed Othex. sLeps wegetanr ted eviton aochedaniciege th Example
centaiqni 0 ; sod] | fat d the o
ot fon SPrnster Bhba Branebb el fad Fur i s qat 150°C
mifat @€s hauor solfcaicbtaant ipalres Qs 2@ sExanpl e X-1-37

Manuf acture of [Ago. O01NaO. 9991 Al3 (C204) 0.1 (S04)

1.9 (OH) 6 The procedure of Exanple X-1-32-1 was

repeala@ exaeply that the concentration of the aqueous
solution of silver sulfate was changed to 0.00025
mypR L achErer edt fésy. M8ot-d Ader Billule) b n (6Re) apn{ @) ave

h d d '
ehongeq He‘phoechllte, BRCAAfRIL RITTER WhaPehBited except

Cohpartdie sactxnany sodXuh Hydrok)i dadh S che2Qe)r b & 3042, 381
1. (O_% g’s@go he procedure of Exanmple X-1-35 was .
r@géa&% FAEc Pt T RGE F WaRCRARBEStitth 48i MRt ke obtain
ggregblggrﬂggql out to obtain particles X1.

nparative Exanple X-1-5- (2) [Ag0.1Na0.9] Al13 (SO)
2 (OH) 6 88 The procedure of Exanple X-1-35 was

r Xe¢e that oxalic acid was not used to
ogggﬁﬁga?t ?c?gs X2. 89 ¢ ~woqg~Vv Ng ~ '~ VO0O7E

.Manhfacvu®ekofwt mG x OCa) ro040 0z 2Z2z2ZO
0..o0, V V v uUi. ,,GN-H,NGH 3 B3SS UN
[Ago.l?Nﬁﬂ 0.9l —7\(\5-2.942110.01T10.01 {C204) 0.2(S04)1.9{OH) 5+ 0.5H0
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,(80,);} was added to the
mixed acid aqueous solution (the amount of the aqueous
solution of aluminum sulfate of the mixed acid aqueous
solution was 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 cbtain particles

B27.

Example X-T-28
Manufacture of
[Ado.1 (NHs) 0.9] Al2 25200, 5T10.25 (C20a) 0.1 (804) 1.0 (OH) 6* 0. 5H0

The procedure of Example X-I-1 was repeated except that
a sulfuric acid solution containing 125 g of zinc sulfate
and 63 g of titanium sulfate {Ti,(SO4)3;} 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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ion exchange treatment temperature was changed to 80°C and
the treatment time was changed to 30 hours to obtain particles

A28,

Example X-I-29
Manufacture of [Age.1(NHs)o.5]1ALl3(C204) 5.1 (804)1.15(P0s) 0.5 (OH) 6

371 g of the particles Al right before ion exchange
with silver (after the hydrothermal treatment) was added to
an aqueous solution obtained by dissolving 74.5 g 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
CO;*", NO;™, 8i0g*" and BO;*” were obtained by using sodium
carbonate, sodium nitrate, sodium silicate and sodium borate

in place of ammonium phosphate.

Example X-I-30
Manufacture of [Agy.:Nag ) Als (S04) 1.0 (CoH0s5) o 1 (OH) ¢

The procedure of Example X-I-25 was repeated except
that the organic acid used was changed from tartaric acid
to DL-malic acid 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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tartaric acid was used in place of citric aci _ .
t fdatokhg psgapiedacidwased iwaherhagetl fatorl 50E fiar a2id to

houns . ' ' D, 10 Exanpl e X-1.-39
verdet e b ST ks SRR R L TR L. oThe
( OHprécThariptdecestispe ot i EX afptige ¥akt231eaSarepedi@din Table
excep that tartaric acid was used in place of citric
aéi'd @HB PRECLIGHRP VBRSt FRECBE CRAcARABPHRUEBUELS. 6.

sol ution was changed to 15 35 minutes, and the

obt ai ned product was further dried at 150C for 2

h&erpagratieaEnapalel &-@s1D2. Exanpl e X-1-40
Yhgulaskulecob-l A48, SUHRP; 3PRL, (85, (A O T (SO
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;(C204)0.1(804)1.5(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 KAl; (Cp04)5.1(804): o (OH) ¢

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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Exanples X-1-41 to X-1-44 Examngpe X-1-41 Manufacture
of [Ago., (HSO)QO 9] «A13 (LC204) 0, 1 (SO0#) 1.9 (( G
Par t @heg EI éﬁgbgalned fromthe [fol|ow ng rgw
mat ef ¥ iiﬁ ijh§¢gﬁj M ng| symt heisi zi ng| mef hod. |[Raw
mat efd &l & Used Afig Huip Sul £ ﬁat&haﬁl ng a 2| @ mol| 3928
n  concéntratien ofel.|ca el ari aum hiydr oxi|de | 2
A(GH3 2.0 ml 156.021g (alun1nun1hyd'ox de; dried
al unf num hydr @xi de gel | 5-|180/¢f [Kyqwa Cheppcal Q.9
Ltd.| anorpho8s) Oxali|c %d g?QCQC = 2H20) 20. 25 Hold
31.5R2-g Synthesizing 1 Th® ﬁo\/e oXal i i
was added tOthe above aqueous gol ytiop of al um nym
sul flate u%gl ma@Wtatlon and the gbove @l um num
hydrioxi de u(g}BBEMHS flurther | addeg junder [@gi t at|i o
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Exanpl e X-1-42 Manufacture of [Ago., (H30) 0,9] Ala
(C2A™M) 0.1 (S™M) 1.9 (OH) 6 The procedure of Exanple
X-1-41 was repeated except that the agitation tine
before the treatnent in the autoclave 94 was changed
to 30 mnutes, and the treatn®®t tenperature in the
a0 If% So‘]‘:h 19 d-t.q 1C ..a d thy tr,eat ment tlkme

Eone-1i

n&l&sh-@&rticles B) ; Examples X-I-32 to X-I-34
AOool o1y 0. T(Soa) 1..9(OH 6 The
e Xt -Barpl e X—I-41 was repeat ed except that
ttne CERER A0 A a1, 9P d va
changed to 0. OOO;r % lﬁ ?5‘18&3% parti cf 538E§
Exan'pl ePxrti¢deNnBUf wetar ebchlmgofribm( HRE) f@l&_bwAi:@ raw

1. 6 The procedure of anp
Rk ifad %é’p%iff—‘ &ﬁoéy 5 SR PERe St A6 e e
bafaﬁvr matbeitngaugedt in the aut ocl ave was changed to

2 hours to_obtain E‘grtlcl es E4. 15 Conparative Exanple
X- 1 - 7- (1§°Hbnf St ERee of (H30) A13 (czo4) 02 M@E04) 284 .06 g

1.9 T. rrpl e X-1-4

repegtoe?j )ga}(%:g(gt%?% ?ﬁl nge with séllé\//\gir?o% ons 38 9
was not utbonzfefo%%%mhn Brticleso Mol 1,923 ml
Conpar at Ia7c"(‘12§en%?‘1 $@Rture of [Ag0.1

(H3O O 1:Il'he rocedure of Exanple
X-1-41 T2l X 325 ftlf 9o%al i&- 2a0ial was 440.5 ml
not use a| ) c g0 7% npar ati ve Exanpl e
X-1-9 The partlcl es Ri of Corrparat|ve Exanple X-1-9

VBBt heki¥Ehg SM@QQ&&I ng zirconi um phosphat e having an
average 30 secondary particle dianmeter of 1.0 gm a

Dr of 42&4. %BE‘Ib%pfelﬂzfum sukfaice GFa800f vdasrﬁdgsacnﬁvad in

t f %. Th t f_th
par%(l c gg]? egarg%t?malwe?d%teé)er I Sgg?hl ?’6‘""11? Agig was

aflissoNredeinSiieo WMiteR 6f0iSE éé{cl’xaﬁgél Watky . w 1; 82;

v mN aoozzzozszdI wv Nd) d) H- Hww

yt wy' TRe above aqueous solution of oxalic acid and the
agueous 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 aqueous solution was fully stirred,
and then 2,440.5 ml of the above aqueous solution of sodium
hydroxide was added to the mixed acid aqueous 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 to 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 aqueous solution of silver sulfate having a
concentration of 0.025 mol/1 and gstirred to carry out ion

exchange between sodium ions and silver ions at 25°C for 5
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US9S33SS uv-N wumm WW?tdEtoNNN
NOto HOHNHY NNHC43w:AgA NO ald. a
mm-' 1 mwbgHtOHI HI' I OHH H H H io H
VH~bHV mrov, w~4 NaramomotoO OMO
F10111F1N'uro Harordros% v (vwa v Rk-aN
a_ St ald awtda

our|:§| 3~5| hﬁ% gvof V \Boﬁ.a'%ry%nefie\ﬁg)eeﬁ Qj::lygt)ar copgplant

Q(Shmdfmo@ wNG 200 Bif  Bfmbkit Bind Cﬁeﬁhchﬂ Uoo my “has Qdded
wtdwtdwtd1l NH JJId NOK Ok ukO k u bl

utA the spmrils afged) ion epchangesind st hraed fop 10 manates,
2aRaSthd dbtNiridd Brdatd whd £ Y WNNY " griea (105°cC
X 6 hours) and ground. It was further dried at 200°C for

2 hours to obtain particles Bl-1.

Example X-I-32-2

2.6 g of zinc sulfate heptahydrate (first-grade
reagent of Wako Pure Chemical Industries, Ltd.) and 2.2 g
of ammonium sulfate (first-grade reagent of Wako Pure
Chemical Industries, Ltd.) were added to 1,000 ml of ion
exchange water heated at 80°C to prepare a mixed solution.
95 g of the particles Bl-1 was added to the mixed solution,
stirred for 6 hours, 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 A20, C1, D1, E1, F1, Gl and H1 to obtain the treated
particles. All the treated particles had a Zn content of

3

0.1 % and 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
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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HEramwle W-AB3Wu x U X W96 Manufacture of

hexaggnal -d i tigl rtic F); anpl e
X-1- 45 E)?gr%t g’%&@%@%kﬂf@‘%t‘&?@)&fl{%g‘&.lfl\%‘%] A13
(S04) 1Tae(P20dpdlré ¢OHxampd 2XADF30F 1ahasirupBated except

| f at d 2 mol_ of diumsulfate were dissolved in
6 5866 RO e SRt PSS 1 NG U5 4 1fol Yters of a

Oxlict 126 ot Bsy added & Con £1£1 5 B84 ot isNEe BRI Wi %(Shillim sulfate,
1,800 m_of an aqueous sol ution Tontaining 8.8 no
(352 grdisfiosodilie nfdeedide hysiraduste e harigeel to 40
S%&Hﬁ%@%,ugﬂﬁrtﬁg gﬁéﬁgﬁigﬂ’t{ﬁgté%%e%“&ddf%iég w%%oghanged
tenperature tor 30 nut es,

to 1 hour to obtain particles B2.

Example X-T-34
Manufacture of [Agq.001Nao.99e] ALz (C204)0.1(S04) 1.0 (0H)¢

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/1 to obtain particles B3.

Comparative Example X-I-4- (1)
Manufacture of NaAl;{(Cz04)q.1(S04) 1.0 (0H)¢
The procedure of Example X-I-32-1 was repeated except
“that ion exchange with silver ions was not carried out to

obtain particles W1.

Comparative Example X-I-4-(2)
Manufacture of [Agy 1Nag o] Al;(S0,.):{(0H),
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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Table 2

Particle
name

Bl-1

B2

B3

W1

W2

Chemical formula

[Ago.aNa,. 5] BL3 (C0,4) 5.1 {80,) 1 o (OH) ¢

[Ago.1Nag o F Al; (Ca04) 0.1 (50} 1 o (CH) g ¥

[Adq 001M@0 590] A5 (C304) .1 (S0,) 1.5(OH) g ¥

NarAl; (C304)0.1(804) 1.5 (0OH) ¢

Comparative Example

[Ag,.1Na, 5] AL; (80,) , (OH) ¢

bacterial
agent
C.Ex.

Anti-

Ex. or

Bx. X-I-32-1

Ex. X-1-33

Ex. X-I-34

LEx.
X-I-4-(1)

Example C.EX.:

BEx.

X-T-4-(2)

Ex.:
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Manufacture of paired (hamburge

C); Examples X-I-35 to X-I-37
Example X-I-35
Manufacture of [Agy 1Nag ol Als{C204) 0.1 (S04)1 5 (0OH) ¢

The procedure of Example X-I-32-1 was repeated except
that the treatment temperature in the autoclave was changed
to 180°C and the treatment time was changed to 10 hours to

obtain particles C1.

Example X-I-36
Manufacture of [Agy.1Nag. o] Al (C304) 0.1 {804) 1 o (OH) ¢

The procedure of Example X-I-32-1 was repeated except
that treatment temperature in the autoclave was changed to
180°C, the treatment time was changed to 10 hours, sodium
sulfate used was changed to 4.0 liters of a reaction mother
liquid containing 0.5 mol/l of sodium sulfate, and the
addition timée of sodium hydroxide was changed to 40 minutes

to obtain particles C2.

Example X-I-37
Manufacture of [Agp. poiNag. ose] Als (Co04) 0.1 (S04) 1.5 (0H) ¢

The procedure df 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, 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;{(Cp04)0.1(804)1.0(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.iNag. o]Als;(S04),(0OH),
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particles Al to A31, Bl to B3, Cl to C3, D to D3, E
to E4, F1, Gl and H of the al$8ve Exanples X-1 were

synthesiﬁed from_hi gh- urit% raw._materials (purified
to suchTPEnPERFEAPLENRL FKETRSAt Enf's35f VPE, TERSah§dafyceprt

Bahwer exallhc5a@ik R fbt! @%%a tHhe o%%%ti%ng?%fti%qe‘@% .
10 ppmor less, and the contents of M, , C and Ni
were 1 ppmor |less) by using an apparatus nmade of the
above corrosion resistant material. Therefore, the
contents of inpurities were different fromthose of
natural alum that is, the contents of Pb, Cd, 10 As
and Ba were all 0.1 ppmor less, the content of Fe was
10 ppmor less, the contents of M, Cu, O and N were
1 ppm or less, and the content of C was 100 ppm or

| ess. The contents of inpurities were neasured by
atom c absorption spectrophotonetry, |CP-AES

(I nductively Coupled 15 Plasma-Atonm ¢ Em ssion

Spectroscopy) or fluorescent X-ray spectroscopy.

4.
a
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particles R were used, Conparative Exanple X-11-2
differs 25 fromExanple X-11-1 in that no

anti bacterial agent was added in the tests,
Conparative Exanple X-11-3 differs from Exanpl e
X-11-1 in that alum num sul fat3® hydroxi de particles V3

containing no silver were used, and Conparative
eMamifactagq of gige Grainmghike gartdelgs 1(pariipkes D) ;
alpidnpiie Syt fate 3Q, Rydr.gxj de particles V3 containing

no silver were used. Test pieces were prepared in the
s@renprnér-Tas38 n Exanple X-11-1 except that the

a nt. of_the tibacterial .a differed, in_sonme of
EVRhtad ot A e A S f i o adsDe) 1 » (0l

nMeasur emeRt prioveguiaderonxbhgltest 1phecess Hbeatll except
results are shown in Table-7, 102 HU3 HOL4 .AN
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Manufacture of [Agp.1Nag. o] Al; (CHsOg)o.1(S04)1.9(0H) g

NHNWMU
UAAAHH
00 x x 0x

R .~

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 NaOH agueocus 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 [Ago 001N&ag. sss] Als{C204) 0.1 (804) 1.5 (0H)¢

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 150°C for 2

hours to obtain particles D3.

Comparative Example X-TI-6-(1) NaAl;(C3;H406)0.1(S04)1.0(0H)¢
The procedure of Example X-I-38 was repeated except
that ion exchange with silver ions was not carried out to

obtain particles Y1.

Comparative Example X-I-6-(2)
Manufacture of [Agy.1Nag.o]Al;(S04), (0H) ¢
The synthesizing procedure of Example X-I-38 was

repeated except that tartaric acid was not used, and the
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Partlcles El 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/l
Aluminum hydroxide AL {OH); 2.0 mol 156.02 g

(aluminum hydroxide; dried aluminum hydroxide gel
5-100 of Kyowa Chemical Co., Ltd.; amorphous)
Oxalic acid (H2C204' 2H20) 0.25 mol 31.52 g

Synthesizing method

The above oxalic acid was added to the above aqueous
solution 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 so 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 obtain a 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 [Agc_l(H30)0_9]A13 (C204)0_1(804)1_9(OH)6
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 [Ago.o01{H30)0.999] A3 (C204)0.1(8S04)1.5(0H)6
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.

Example X-TI-44
Manufacture of [Agg.1{H30)0,01A1;3{C204)0.1(804)1.0(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 (HzO0)Al3(C304)0.1(804)71 0 (0H)¢

The procedure of Example X-I-41 was repeated except
that ion exchange with silver ions was not carried out to

obtain particles z1.

Comparative Example X-I-7-{2)
Manufacture of [Ag; :{H;0)g ]ALl:{(S0,4),(0H)¢
The procedure of Example X-I-41 was repeated except

that oxalic acid was not used to obtain particles 22.

Comparative Example X-I-9
The particles R1 of Comparative Example X-I-9 were
silver supporting zirconium phosphate having an average

secondary particle diameter of 1.0 pum, 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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‘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 aqueous 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 cbtain 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.11.

Manufacture of octahedral particles (particles @); Example

X-I-486

Example X-TI-46

Manufacture of [Agy.1Nag. s]Al;(S0.) 1.5 [CH3CH (OH) COOT . 067 (OH) s
The procedure of Example X-I-23 was repeated except

that the organic acid used was changed from citric acid to

L-lactic acid [CH;CH(OH)COOH] to obtain particles Gl1. 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 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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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 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 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
product based on examples. The amounts of components are
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

in tables.

Polypropylene molded articles;

Examples X-II-1 to X-II-32 and Comparative Examples X-II-1
to X-II-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-thiophenediyl (5-tert-butyl-1, 3-benzohexazole) {amount

shown in Table-7) as a fluorescent brightener were pre-mixed
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(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 wvertical 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-II-2 toX-II-32, a test piece
was prepared in the same manner as in Example X-II-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-II-1differs from Example X~II-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-II-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-IT-4 differs from Example X-IT-1 in that aluminum sulfate
hydroxide particles V3 containing no silver were used. Test
pieces 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.
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the experinments, it was observed that as the average
secondary particle diameter of the silver- and organic
acid 10 ani on-contai ning al um num sul fat e hydr oxi de
particle antibacterial agent 38&nmes smaller,

anti bacterial properties and transparency becone
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when the Dr width (particle 15 size distribution
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a fixed anmobunt of an organic acid is contained,

anti bacterial properties tend to be high. Looking at
Conpar ati ve Exanples, in Conparative Exanple X-11-1
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anti bacterial properties to nolded articles. 15
Pol ystyrene and acrylic resin transparent resin nol ded
articles Exanples X-11-33 and X-11-34 and Conparative
Exanples X-11-5, 6 and 7 In Exanples X-11-33 and
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WWU U U 115 Pol ycarbonat e, polyethyl ene

terephthal ate, nylon 6.6 and polyacetal resin nol ded
articles Exanples X-11-35 and X%¢g#-36, and Conparative
Exanples X-11-8 and X-11-9 5 In Exanples X-11-35 and
X-11-36, tests were conducted in accordance with

e| X-11w«l except|that the resin to el made
cter'gaﬁ was chafnged ffom pol ypropyl gne to
Mhi ¢h* have transpa ehcy and need|tp have a | ow
t noﬂ ﬁ'/ater he tipelof procesgipg} such as
rb n ts, 19 pol y.,et,l;,.l ene, t.erephthal at e, nyl on
d Qo V3 cetf@IErres'Hne S| End| Bypesand3pRpunt of the
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tap water)

properties

it was confirned that

properties were not observed at

action retention 30 characteristics

in anti bacteri al

articles of Exanples were achromatic (white)
W th al nost uninpaired transparency. On the other
anti bacteri al

As shown in Tabl e-9 bel ow,
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after contact with tap water, transparency, color and filter
passability at the time of kneading and extrusion. On the
other hand, the molded articles of Comparative Examples had
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
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 high.

Looking at Comparative Examples, in Comparative
Example>X~II—1 in which the particles V1, W2, X2, Y2 and Z2
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 observed that Comparative Example X-II-1 in
which zirconium phosphate-based particles R1 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 problem with transparency
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That is, even when aluminum sulfate hydroxide
particles are used, as understood from Comparative Examples
X-II-3 and X-II-4, it is found that aluminum sulfate
hydroxide particles containing no silver cannot provide

antibacterial properties to molded articles.

Polystyrene and acrylic resin transparent resin molded

articles
Examples X~-TII-33 and X-II-34 and Comparative Examples X-II-5,
6 and 7

In Examples X-II-33 and X-II-34, the procedure of
X-IT-1 was repeated except that the resin to be 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°C. The amounts of the
components are shown in Table-8.

The procedure of Example X-II-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
was changed to the particles Y1 in Comparative Example X-IT-7.
The measurement results of antibacterial properties,
transparency and color are shown in Table-8.

As shown in Table-8 below, it was confirmed that the
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Examples X-II-35 and X-II-36, and Comparative Examples

X-II-8 and X-II-9

In Examples X-II-35 and X-II-36, tests were conducted
in accordance with Example X-II-1 except that the resin to
be made antibacterial was changed from polypropylene to
resins which have transparency and need to have a low content
of water at the time of processing, such as polycarbonate,
polyethylene terephthalate, nylon 6-6 and polyacetal resins,
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 molding 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, B1l, C1,
D1, E1, F1l, Gl or H1 or the baked particles Al7 or Al8 were
used as an antibacterial agent in Examples X-II-35 and
X-IT-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-II-35 and
X-IT-36 had no silver streak.

As 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
tap water) with almost unimpaired transparency. On the other
hand, antibacterial properties were not observed at all in

Comparative Examples.
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PUE &Og thr ?thQ?r?gW%ﬂ 0 wt% of LDPE resin and 10
wt% of the particles A2, BR1l, C1, D1, E1, F1l, Gl or H1 as 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 pm-thick film 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-I1-10, 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. On the other hand,
antibacterial properties were not observed at all in

Comparative Example.

Example X-ITI-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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milodred Teatt gt e dEamiE -es el -k aatichdConparadewveco obtain
Exa sX—II- 2and X-11-13 I n Exanple X-11-40, 100
fn‘@)ﬁﬂ)‘l e&f an unsaturated pol yester resin, 1

part bYAV\é?bq.hﬁ fick film was obtained from the pellet by the

T die method. 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.

It was confirmed that the films obtained in Examples
were achromatic (white) and excellent in antibacterial
properties (antibacterial action retention characteristics
right after molding and after contact with tap water) with
unimpaired transparency. On the other hand, antibacterial

properties were not observed at all in Comparative Example.
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InExamp e X-TT-29, a comp

osition comprisin\g 100 parts
by weight of a polyvinyl chloride resin, 0.1 part by weight
of antibacterial agent particles shown in Table-11, 1.2 parts
by weight 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-11l, a composition
comprising no antibacterial agent was molded into a 2
mm-thick plate likewise, 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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of a silane coupling agent (A-172 of N ppon ~Uni car
cantippgterialoageparpapyigkegmhain dnedabteatdd,3 parts by
paLt i gh 0] p 0. par t._by .wei_ght,. of .
R PBE B2 B b g AR P o ERY St AT ed @i o
r aoi. |, eLtidt ani anpdiraxbgewatghknegdedeaby cancepenor. g!ji_oart by
at 50C, and the obtajned kneaded product  was cured at
LHBEST OB anr s 6L At e r 1g6@ne% L0 0 otk GiRa Bpepialty Co.,

nmut&hh ¢ko Mob desh Y dewelshiher adtdRAGtAIdA] e B&‘Q%‘c’é.h%% and

(antibacterial action reéetention characteristics right
alb@rrabLai By #rdohtt of adomintm hWydoxddender profificial

t d t re hy the_.abaove .net hod.

T B R R L S AR SRl R sPppater of 30

Exanghe X-BiTld4peaiignstibFskephabe WaS1 #0/§bhal-8€kheaded
nner as in Exanple X-11-43 except that

in th
nhOSRERBACPE S dMeagen aaS BRRdMcader MrRoQKTe vas cured at
neasdr e8BNL 8§ mYBLEeHBEE8 BRtLAA Qlﬁtﬁm—EﬁgckeﬁgéFgégre

shown in Table-13. It was confirned that the
pl ate d$h@y@m@iha©h@rial 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-II-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 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-IT-12.

Although antibacterial properties were cbserved 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.
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excel l ent anti bacterial properties (antibacteri al
action 25 retention characteristics right after
nol di ng and after contact mﬁth tap water). On the

ot her hand, antibacteri al gg rties were not
observed at all in Conparativ ample X-11-14. 30
Exanple X-11-44 A nol ded plate was nmanufactured in the
same manner as in Exanple X-11-43 except that the
afiapudice -dlI-ddent particles were changed to the
particl

changed EﬁecﬁgﬁFgmggn%ﬁ?ﬁﬁ}eéﬁdgﬁﬁgg3%%§ﬁ¥§%§f3dbﬁxcept

ste@an thacaﬂtmacaeﬂmsgdagéne Part Sc DYs Wed S lohARFEd R the
sanme reasurenments were nade on the plate. The results
alpélrtéﬁé«ﬁﬁ FA. e empyint) pfyike manitiicas whatchiaeged to 300

nplded @E?ﬁgﬁ@d Sxeehl o Bftt'}‘%agég%ff‘é al¥i (&pﬁéé El?mged

antlb eri action retention aracteri Stics ti
aTtDeB pﬂ‘ﬂi"fchi hy aedghfties reontfecitwid B mbagedad Pide aliBQcarry
1
Ul Yol O OB BT
Eibh Tab1e019.0 € Gya® @bﬁfirm@ic):ﬁ)atutﬁesmélaea §1§ta had
S3PFCvv Qv Qvvvyvy Vv Uyl a)
. §XESALADA AnkiRastgriay p@opﬁr(cmsu @nglﬂaatqte@rlalo a@:tlon

rgtgnglgn chgrﬁc):%g\%vgl\i,:ﬁlc% glg‘ggft Q(‘Sl_t'gil Hﬁ)ldln aRdAaﬁer

Ac;énAaAtAW1th tap water).

Example X-IT-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 molding and after contact with
tap water).

The following can be understood from Examples X-II-40
to X-IT-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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X-11-16_The pol ypropyl ene fibers obtained in Exanple
X-11- 458 aABPeBAparht FOBPELEHPRY el X IBantss g arefigtie@f EPDM

[ v f [ :havi ensg|i Ly 0,06 .
TSRS IR LG R B8, 80105 Oy ueone ot

menhdbacarditheagbntepant i bhest exticadn ipr Dkl eyl esi psass by
”%gﬁggg Egeagc%%%ﬁi%%rdéqd%ﬁc%tkegkrt by weight of
poly(2,2,4-trimethyl-1,2-dihydrogquinone), 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
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-II-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 molded 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-IT-14.

Example X-I1I-44

A molded plate was manufactured in the same 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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anti bacterial effect (antibacterial action retention
characteristics right after nolding and after contact
with 10 tap water) was obtained in Exanple. On the

ot her hand, antibacterial pro ert| es were not
observed at all in Conparativél Exan'pl e. The results
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O Al ) &®¥-aERUN It ro RHmwy mH

H R HRY X cbhPirk8aWefat tid Golded plate had excellent

antibacterial properties (antibacterial action retention
characteristics right after molding and after contact with

tap water).
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part by weight of paraffin wax having a nelting point
of 46 C, 0.5 part by weight of paraffin wax having a
nmelting point of 54C and 0.7 part by wei ght of

N, N- di - 8- hydr oxypropyl -9-P 10 % | ui di ne based on 100
parts by wei ght of nethyl met h rylate and
2pehyhexyl acrylate were |nJ ected into an apparatus
equrpped with a cooling unit, and 25 parts by wei ght
oExampd@p &-iiTed Sofandemydpanatthamr Vet 1an &K -4T-1 sy |

nmet hacr 000) was injecte

d
into th pBQFéF’UQYI W'?i"ﬁcgtlgf ?OFLVPFP YiRREr Tor tfbers and

agi patienbyskieiged af 6A& hAtiBhewesiandaqeqs! FQrEches A2
30C. A coating conprising 1 part by weigh tg

pUPERCcPES -kAZagrdELaapltaex- by2 a ﬂqb@rhes Q@yamuk@madamg
tE t-lr—ﬂﬁgrr gadb@gheq{n%éée%&%ﬁh o Qfﬁg M%qnéeflac:.ng method

or ant, par S wel g t
NhssnglahleRayudethavhhg aaSO@nme&@gE@g@b& ad obdtain a

parts ht of diacyl peroxide, as

3?@' Sflgﬁhﬁﬁltl%?%raﬁg b?%??ré?12EEPP%Ftieﬁour to
f QaAtiBaeeaking ¢4 Bn %@@eﬁﬁl%&t él‘?ﬁfi@féﬁisﬁ’{é’@%ﬁ%t after
test was made on the filmby the nmethod (c)

abevdipdraed apH g7 contestTa thesapt saber) ﬂﬁ)wﬂna ﬁ 1ber were
Tbbeadoa L) CRIPAEALEVRCEABED) erdc L0y o8 £02ingy 1

conprising ~“no antibacterial agent wasS™ a
sfaaialeammer as in Exanple X-11-47 to carry out the

same nmeasuyenments., The results are shown in Tabl e-16.

30 It OBy S FXRPhE %okt iy 8f1 Edpneshddber was

exgehFgatuaBli DA¢HEr bahe RIARAIE 18S1H atdad ﬁttél 45 except
action retention characteristics right after nol ding

akahf perantshaaeerpwl hagaptwaaer pdded, t Radother saamd
CHMPERSEACL AT B8 e PR Sl Ll o
OndraBleFMNeN g U off o mO X Ab Urd NRn UU
UHN 1aéconfﬁrmadthattheflberofExamplehadexcellent
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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uld rt NC7S;' 0) oHt0O O AWUOM" 0 En UX m
V(d O 3 x WW WW.. .. 3 UXA wa 139 Caul king
mat eri al s Exanple X-11-48 and Conparative Exanple
X-11-18 100 parts by wei ght of pol ydi net hyl si | oxane
havi ng a viscosity at 25C ofl%g, 000 centi poise and a
O%nove%r%u .5 at a termnal and 1 part, by weight

bm@n@uéy ketrhny-lalee oy DBmpRIERIRRX Sdahni 1 Werer Nexed
toget her under vacuumfor 10 minutes, 5 parts by

wei ght &he H%%KQ}”OPY%H?n%%%?%t%%é‘ﬁﬁ()ﬂam%fﬂ@ﬂ ¥néI-45
V\@.ﬁda@gﬁlgat:gt q.eW'Xt Rt g% §§%| 0G0 @béhEEEn woven
VWi ght'

under vacuum or 1 nut es, parts
offabyied kaving ha@em@l’ayaﬁrosmscgmcm sprd pepeamakioty web

20818000, 153, PhyyRHElbqc!cShPEBE Ly Ao

ppibpekes Aés\aemasadﬂa@ bR thesel rhwie dindem \B&dMent
for 10 mnutes. 15 This m xed conposition was dropped

oﬁn’albapi}@rﬁwleﬁéf%ﬁeéﬁnttéb@mtamaa 2CRhorhirsit engson
pbﬁﬁgafzeéri‘gtﬁgg' ??ﬁhgr%e qﬁc?ﬁ?fﬁ %tfhﬁ@} contact with

ant 'bacterial propert was ma rest
ptepewbierhewabovbtagnkdd 1(1e):.“xiamprlae ptanaghapbthéi‘ hand,
The

sujts.a shown i.n Tabl e-17. rativ
R Peete 58] AP R Srnb B FarOha SDSFENRTbE T A 47
cgamparateﬁecgﬂampseng e aRd L 0BES e +-al sRERAL ma:ﬂé!bi@els
same neasurenents were made on the caul king material .
The results are shown in Table-17. It was confirned
that the caul king material of Exanple 25 had
excel | ent anti bacterial properties (antibacteri al
action retention characteristics right after nolding
and after contact with tap water). On the other hand,
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E7 -tr 00 FCA
H

u H Ua) -HN#7dbHO Qdw
rd H ONHGQ NN Eq4J bi HznODmm A a v GHXx
VOHr HNV1; w Alei - .C- a) (dOur Et N-H
-H EHAroU NOHHUIdOWXxX m ZMwa Ux AW
a 141 Wien ashes obtai ned byl®drning the above nol ded

argig&ggg films, etc. of Exanples X-11-1to X-11-48 at

9 di ssolved in sulfuric acid and nitric acid

t @xpmepar & - Id -901 @hido ok aas tivrdTansuia heawnyr et al s
contained in the 5 nolded articles, filnms, etc. of

Exanpl e8ObP2EESnPY ¥Bighpt PENMeshYet MEERaEEHBREG, 40 parts

L5 eSS e e 90 B St o
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 methyl methacrylate
and 2-ethylhexyl acrylate were injected into an apparatus
equipped with a cooling unit, and 25 parts by weight of a
copolymer 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 Zhours and
cooled to 30°C.

A coating comprising'ljpaft 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 (c¢) in the above paragraph (7).
The results are shown in Table-16.

In Comparative Example X-II-17, a coating comprising
no antibacterial agent was applied in the same manner as in
Example X-II-47 to carry 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.
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art NSI1 Hv to
100 parts by welght of polydlmethy151loxane 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
bis(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
particles 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
broperty 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 charécteristics right after molding and
after contact with tap water). On the other hand,
antibacterial properties were not observed at all in

Comparative Example.
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artlcles, 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
molded 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-II-48 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 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-II-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 performanceslof 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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result of experinents, it was found that the cosnetic
o PSS h g eskce | dlefionpridakrerfxanpleperti es  and
a large effect of suppressing a bad snell. Wen the
cosnetic was applied to the face in the present 5
| Bpemeitadres it did not feel rough. Particularly when a

Ry SR IS S e )
the ot hemtBandn-aditheyge CompaRAWA S REndidiles s

from Exanple only in"that the antibacterial agent was
c RERGEE e The eangrarantd of Banple hatl Gouparative Example

antihacter i-al t j t .f ound .
RSB LS ey pORAYEL rdlied L RN or ony
ameitbadadisi denptegeityl as tang ,neveffhetantls @eeverd By 6 and
a,bad .snel |. Al%ti bact,eri al deodori zing sprays 15_
EXafffe®R- FRESPAGHGTeaMpaPaNTy SBRARET Y X0 pas1dgRdonated
Xaklx 24 m2xBuP@ldSplyi wekahta @y dieRieRY 5P Qh?caoh Wedtant
injected into a container heated at 70C, " and ir ther
2dsnpipdsbBy? was glasismatast ias Bei thelmparurdy Aeingh® were
0 lStic-a6id - rt.s i.ght. of .
CheBYRRAES790E, 200 mheEarhoRY HELORN Sheg, cpg mixcure
phepzier acidlattien, ald sheotedn Dbingorsllest waP98mulsified

ar by wei ght, of _i on exchange water heated at 70C .
F?P{ifte“ CPP&&% _t%nk?é“'jjg?ﬂfffs‘? 1 PLOPEL Lot B s carried
f eaf MBiddye @t @muMaieh MRS onl BENLE PRk e, tc%1%5§PR%53972

1 part by weight of the antibacterial agent particles
in accordance with the method (c¢) in the above paragraph (7).

0]
0
H
N

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.



of the present invention was added to and m xed with
the foam matrix solution under agitation to prepare
an anti bacterial deodorizing foam aeroso
conposition. 180 g of this conposition and 20 g of an

i njection agent 30 (LP 3414Aa) were charged into a
sprlay tinhican to {pnepareg [an|gntilb cterihl depdori zi ng
f ogmzaer pgol| sprdy. Adt&r a pegrsan| al wayp givj ng off a
bad snel | |fromunder [MisAher iarms| topk bl efly of
exer ¢i $&,~ |1 sShet| ~sweats| weEl& "\ Col PEut S I t cotton
handier chilef neagufi ng I5|cm X L5 146 c[Bs@ @s to be
i ngr €asing by weighin Q.5 |g| dnd |5 ¢ resgsc%}vely.
Aftler I |giof the |anti bagt erjFet|~geedorizPng [roam
aerloso| [spray wasiappglijed [tp|the front [and rear sides
of |t he| handker clhi|ef ilch |wag I hepn Ieftg nga
t her nogtjatl {ank at | 30Q flof=|20-|days|o|5| -16| peepl e were
asked to gmell |t he|handker dh| ef] @ asur ement
requl ts janejshawn in Tabl e-|2D |beljow| |147 " Ti&l e 20
odagr teslt |peoplle [who gnel o|alo| badlolsiteld o[ [iSncr ease i n
weilght | gf [handKenchi ef|, | ant) hacterial ent {An
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nuch higher| bad $ngel | |pf epentian—perfprraneg than the
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5 Exanple. Antibacterial paper Exanple X-11-52 and
Conparative Exanples X-11-23 and X-11-24 1 0 of the
anti bacterial agent of the present invention, 10 5 0
of starch (dry paper reinforcing agent), 5 0 of 148
urea-formal dehyde resin (wet péaper reinforcing agent),
2 % of _titanium d| oxide (inorganic filler) and 5 % of

a pol yakitdé LEsHiLt 5’&%@6‘3%&“{5&&%&% s daundyeihat the
M eRGhd 3O O%ZE%éﬂ%l ebhéécéls?éief érolalﬁaéﬁ‘o%ertles
1 mmthick paper by a paper mac |ne cmx C

piddce andaings efifiedty arh tsmppnm:ﬂmg ta b:aad rgmeslit . an

a acteri roperty test. .on iece in,

a?%:ﬂo?ldg:ngee c\%n’ r‘E‘attlhc we%soféa%eﬁjodtci @"E? nteat‘“ﬁee Tury Fyresent

(Onvehhd orgsuld siial ewchaddel eolafl e- 2hReleWari4O when a

Tabl e 21 Antibacterial test Escherichia coli E’'coli

NEREFSELC GREBF 1A ndoflbRk- LAkei PREEbelaf Hepwticies Ml) was

l5 | cl Bl-1 5%

PP e re T 16 St b At g

PQint th$ oHebund, »ltﬂmmglu:lcmmu@hrﬁ%ﬁ& Bxalpléidd #&fdds from
Particl 010 > a Bl -2 5% 10 >

ol OB Shpiidn e 3 1p32t b S ad fup r gl phanged to

(ghevearstippest RiJox EBARI HE 2RROBRRRES) a3 % gent was added

Comparative. Exanple X-11-24 (without an 2 X106

afti %]ajct drti RS dgaing tl}%l‘th‘%\/&@w Pﬁzﬁowatlve Example

a t éQ%F‘:E r.ese Vv .

rrﬁ%ﬁblﬁtisgﬁ%ﬂ%ant act efpl al %ﬁ:&&%%r %18[81133 eeﬂé%ﬂ osthBWSgentlng

apt bbdcsaeildl. agents of Conparative Exanples. 5

AQ ul t aI. h m cal s antlfunal agents) Exanpl e

: Rt RPEESSX-11-25 and X-11-26

| ExEm;_anrel}B- I_ﬂ-OS pahasc&wpmme eikatipa RAKL T el 85 0fq kber-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



present invention, 30 parts by weight of surface

nodi fyi ng 10 precipitated cal ci um carbonate as a

silane coupling agent (inorganic powder), 5 parts by

wei ght of pol yoxyethylene alkyl allyl ether :
(surfactant), 10 parts by mei@ﬁ@ of ethylene glyco
(surfactant% 0.2 part b ght, of xant hane 150

r GBS 2EdRIPSI T EaaTN% mq%%ﬂg Gnel LAY Sgarespeytively.
wairglt 1 of oPatRr a%iﬁa@ﬂéf?&@dédﬂdﬁdz trQ_:QfBQﬁlra b1 spray
honom xer, and the resulting mxture was unif lﬁ
m@ﬁSgaEBh@le@ytg P IEnent andoreat as des caiqul:@@uhandkerchlef

DRERNRS LT Nk B BRI 2t R o B it 1 cave,

canmpeobdkl weavaialkskklkde tpl amkila &mlreaylanldke@@m&rfat | ¥Re
| es, the procedure of Exanple was repeated
HREBRHTEHENT, RESLOLPoRF Ry BRI GRod S eag il eabev.
scatter powder was used in place of the particles of
Exanpl e. 10 Meanwhil e, an eggplant and a rice plant
grown as large as about 20 cmwere prepared. 1 g of a
suspensi on of Colletotricum coccodes NBRC 5256
(bacterium of black dot root rot) having 1 x 106
cfu/m was sprayed over the |eaf, stem and base of
the eggplant, 1 g 15 of the above aqueous suspended
agricultural chem cal conposition diluted to 1/100
was sprayed after one day, and an outbreak of bl ack
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 dianeter of 33 cm and
a depth 20 of 30 cmto a height of 27 cm 1 g of a
suspensi on of Ustilaginoidia virens NBRC 9175
(bacteriumof false snmut) having 1 x 106 cfu/m was
sprayed over the leaf, stem and base of the rice
plant, 1 g of the aqueous suspended agricultura
chem cal conposition diluted 25 to 1/100 was sprayed
after 1 day, and an outbreak of false snmut 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 dianmeter of 33 cmand a depth of 30 cmto a
hei ght of 27 cmunder the condition that water. barely
covered the 30 surface of the soil but a sufficient
amount of water was existent in the soil. The
measurenent results are shown in Tabl e-22 bel ow. 151
Tabl e 22 Pl ant eggplant rice plant



- Observed G own we G own wel |

root false snmut rot Antifunga

bl ack dot

agent s

Exanpl e Particle Al Not observed Not observed G own

well Grown well Antifunga
B1-1 Not observed Not observei
G own wel | i nvention Partic

observed G own well G own ¥§£he

observed Not observed G own wel
El Not Obser\_led Not obhser ved CGrown wel l

ﬁartlcle

G own wel |

D1 Not

Gown well

agents used in Particle
present G own wel |
A Not observed Not

Particle

Particl e F1 Notodbsetastd Not observed G
wel |
ywel | G own
G own wel |

Particle H Not observed
wel | Particle BlI-2 Not
Conpar at
particles Rl (s

Il
G

(J§§e9ﬁ¥%¥QQ$eCB§brve
$ YRR AL g_ Shild the whole zir
phos ate) an mnthere ‘root~and wit here
Framioe cOesdmledgemtCbser ved i (Bor dea
powder) the whole root the whole onme
qvai | abl e Bordeaux and wi t hered root

Dol whoowmell a
ticle Gl Not observed Not observed. G own

Ret 8Bseétved

observed Not

| ver
coni um

Ux scatter
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scatter

ve Exanpl e

d Conparative

bawd th@c‘éﬁb@' Rinn g:eﬂgh% %fofhawcﬁé%eﬂc@ﬁefco

A
‘nu U /u u. r\r\nn \I\DQ | ﬂl[h

iﬁ?iiaﬁlﬁllteu Kal Ichan Bartéohpodilt ELopbwf

@gggsulfa

&g

eopl@sent

0/10

antibacterial agent)

nvention showed nEch i ricultury chremtat
per f or mance than % 5&?? éf’u?e cﬁ%ﬂicaﬂoélo 0/10
conposi tions of Oon@gfgblgechgngb@s 1520/ﬂ@e neth@¢ho
pf manuf act uri ng pRt+bacter-al—agent—parti-cles
represented by thePabEhala PY- ﬂ)Phwd use| @ /Y eof (@110
pe described in dg ed. o e 1oIT[o
pxanples. 5 Manu ﬁg#%%gf%fﬂ%o b‘@al parq2£$e 0/10
ant i bact eri al agenParEX@D@|ElY3|pﬁw1 0/10 0/10
Particle G1 1 pbw 0/10 0/10
Particle H1 1 pbw 0/10 0/10
Particle BI-2 1 pbw 0/10 6/10
Comparative Example X-II-21 5/10 1i0/10
particles R1 (silver supporting
zirconium phosphate) 1 pbw
Comparative Example X-II-22 (without an{10/10 10/10

It was found that the antibacterial 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-II-24

1 % of the antibacterial agent of the present invention,

5 %

of starch (dry paper reinforc¢ing agent),

5 % of



- Manuf acture of particles Y-A-1-1 [Ago.1Nao. 861

0. 96A13 (504) 1.92 (OH) 6.12 508 M of al um num

sul fate having a concentration of 10 1.025 nol/1 and
73.84 g (0.52 nmol) of sodiumsulfate were dissolved

in dei oni zed water to preparel28 000 m of a solution,

an 1 f. 3.382 N sodi,um hydroxi de. was_added to .
t ﬁlg‘e%s_o O?ﬁ%r? NS raegilflat(lwnk ﬁeg?rajﬁ%wv?ﬂrﬂ%%tae%e%w r 2%
r edmtitenpenalise del(kabirgagiicved Enéry alndos Po8%Wpolyamide
(sul fate having 15 a_ nonoval ent cation)/(al um num
stEsdtePasefl gpk Apddesiye kimgdeas srrggmisedodintond2 % of
r i i | ree {

oL Eered, B AT N o RakE P LAEPRREL T d Baper
2 maglvige .codl Bdcmox25Cemf plieeredasr cnseduti tlromb@Ainl paper
o% vat er. qu driedt§%11 5C.far 22 ho%rs to _obtain 20 ,
spfieF FEAY QLM h Rt RFAEE W PEOPEE tHaF EREI @R thypigee in
otickhedaneel #ivascrel 4186¥€hatodUsPENdEdHa paBgribh (7) .
of a silver sulfate aqueous solution having a
cOREeREEHLTEn 25F Shosm Al Mabded 23t ibedew .under shaded
light at 25C for 1 hour to carry out ion exchange

bet ween some 25 of sodiumions and silver ions. The

sanpl e after ion exchange was filtered, rinsed, dried
(105C x 6 hours + 200C x 1 hour) and ground.

Spherical silver-containing alum num sul fate hydroxi de
particles Y-A-1-1 were obtained through these 30

steps. The properties of the particles Y-A-1-1 are

shown in Table-23 and an SEM phot om crograph of the
particles is shown in Fig. 15. 153 Exanple Y-1-1-2

2.6 g of zinc sulfate heptahydrate (first-grade

reagent of Wako Pure Chem cal Industries, Ltd.) and

2.2 g of amoniumsulfate (first-grade reagent of

Wako Pure 5 Chemical Industries, Ltd.) were added to

1,000 mM of ion exchange water heated at 80C to

prepare a m xed solution. 95 g of the particles

Y-A-1-1 was added to the m xed solution, stirred for 6
hours, dehydrated, rinsed and dried to obtain

particles Y-A-1-2 treated with zinc and ammonium 10

Al t hough each of the particles had a Zn content of O.

1 % a NH3 content of 0.4 % and a BET specific surface
area of 60 mmR/g, other properties were the sane as

those of the particles Y-A-1-1.
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Thereafter, the sane treatnent was nmade on the 15
particles Y-A-3, Y-A-5, Y-A-8, Y-A-10, Y-A-11 and
Y-A-31 to obtain the treated particles. Al the
treated particles had a Zn content of 0.1 % and a NH4
content of 0.4 % Al though th&2BET specific surface
areas of the treated part|f£$f were about 6 tines

| arger than those of the par r€Iés before the 20
treatnment, the treated particles had al nost the sane

dverage secondary PRI GLE: S ATPTELS: p:[ﬁ%bﬁlehéhiﬁ coli
dni f or , particle shapes an E NBRC3972
properties hose of the partlcles before

freatment. The whiteness of a resin conpBsiPpynot colony
obt ai ned by adding th eated particles to a 25
I’@@w_ltl’_-]_b\é[@?gefﬁirallh%_r arffpr ove conpar ed wijtdfw/mesin
¢onposi tion obtalned by addi ng particl es before

the treatnent to a resin. Exanple Y=<2 [30

RS o TS A7, [0 TN gy o

vas repeat ed exceptPaIr’matclet pa -al lsal i equi|vad esnt ratio

pas changed to 0. $5-to_obtain—partietest¥-A2—154
Exanpl e Y-1-3 ManyfPagtdicd eofClp&iticl es Y-|A®B >

Ago. 1Nal. 041 1. 1z|p§$§l|§_9%)ﬁ 3¢ (OF) 554 5 The

br ocedur e of Exanp WAs “repeat ed xceot t hat
the al kal i equival@attu&EEOEwas/changed t{a.:90 to

pbt ai n parti cl es [Y=A3—Exanpte—Y-t—4—10anufacture

bf particles Y-A-4 1PaFA§81fN§i §¥11. 11A 3 |04 2. 33

OH) 5.45 The protedure-af Bxamrl e Y-1-1 was repeated

except that the alkali equivalent ratiolias rhanmad
0 0.835 to obta|1PapantﬂeIHS ¥%A-4. A SEMIO >

phot om crograph of—_t HIHSSILEQ i5 a;ne:uua
articles Y-A-4 i(Péﬁg%ﬁ rd4. *¥6. Exandi% >Y-1-5

aﬂm%@ﬂ@plb%%ﬂﬁ 5 [ Ago. 1NaQ.¢ %{511305 06A13
SH4) 2. 35@)&C 36 20 445 M of alum nimsulTate
had¥ g%e% éﬁ%l’ﬁ%ﬁﬁﬁlmrt}r@z&mmiumnd 64.61 g
ch %?h of ;godi um sul fate were dissolved in

zed mater to prepare 2, 000 m of & solution,
and 486 nl of 3.382 N sodi um hydroxi de was added to

ge. . .
omparative: Example X-IT-24 (without an!2 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-II-26
In Example, 10 parts by'wéight 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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solution under agitation at room tenperature over

about 4 25 mnutes (al kali equivalent ratio: 0.9)

After 20 mnutes of agitation, the resulting solution

was transferred to an autoclave to be subjected to a

hydrot hermal reaction at 100 €&0for 29 hours, cool ed
of water and

t C. filtered, rinsed with 500 ,
aFFBRER: (spaisicas 1R8 rERby 1 DEen] erdHar FoRfrCacby weight
alofmvat s wet-at anhydE-AXy 081 RAAL £ 64€8heF i@;ﬁ%’ BRAERer, and
steps were carried out in accordance w th Exanple

vYihe regebping Huxtprop wgsotnbf ool y atety gamié-tpsdenll mill
| - ' , ni.t.omo .
PR o P20 ] AT MR s I b nemiga

amdmgisitderf.or Th@snivast d41tieedbivdich ﬁ&t@&ctﬁ81YiAP5and
A;SEM__phot.om crograph of, the synthesized spherica
silP\JsFFEEInﬁéﬁtfﬂ ﬁg%&“mﬁrﬁ}rﬁlslm fatee 4Rl R e b tSRyees

is  show ¢ombhsative BcdmAEy € t¥e R?ol\!@au&»@%f”ﬁca?f e was
particles Y-A-6 [Ag0.1NaO.941 1.04A13 (504) 2.34

5repeat eds #MEG T & hgrto td¢u fe 1dlovEbnanplag ti-d1e5 was Bordeaux

r ) | kali,_.equivalent ratio
\SEAEKER BAREEE sgthoadain RE=Sa St i RCBntT T FoRs Sk bRpmoLe.
i on excHaagehwilth =i legeplaonsanar richkapgadtt @rd@dGs large
and 6. hours to obtain particles Y-A-6. Exanple Y-I-7
18S\aRAREC 2r EMopersr PEEPESSA-A-7 [ Ag0. 1Na0. 971

1. 07A131 (FB4)a %uégeh%n%ﬁ%oﬁu%wt;}g% goeéoﬁég'ﬂﬂr&: 5256

Y-1-S was repeated except that (sulfate having
mbhavheshumcafibhy¢k daminagh suithabeying 0.8310% kéu/ml was

' 200 d the 20
(E3ELY 28 LAMReLALUs BataseLTORY 2,200 B0 LI 1
paf t theeabo¥YeAaduebxanphiep¥ntied Mamitadture10themical
particle 25 [ Ag0. 1Na0. 991 1. 09A|. 3 (504) 2. 30

Y-A: B
(CRP8s ﬁgl?ﬁedﬂp}%‘é%ﬁlfr% 141l OB« Wl 8Pvayeq ¥ Gpeatiay. and

exg Rt Briek offSuldak &davbBe AotBROVAL& Y gplant was checked
cation)/(alum numsulfate) = 2.0, the reaction

t2FpR¥ at Urde s @hangedtt on250T eggptant wesaceironetl oet by
‘@gtn%{&g& %{thjl_ ]tggi).n%oh:? Wortt lqa\%)]tlg'an aRALLELeSe KA R and2 depth

of 30 e¢m to a height of 27 cm.

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
agqueous 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 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
existent in the soil. The measurement results are shown in

Table-22 below.



Manuf acture of

particle Y-A-9

[ Ago. 1K1. 1011. 20A13

(S™4) 2.20 (OH) 5.80 378 mM of al um num sul fate havi ng
a concentration of 156 1.025 nol/1 and 67.95 g (0. 39

nol ) of potass

water to prepare 1, 500 ml of1l&lsol ution,
of 2.34 N potaSS|un1hydro

sol uti on under
5 tenperature

ium sul fate mere

agi tation
(al kal i equivalent

SR

ratio:

and
added to the

0. 9)

t 4 mnutes at

di ssol ved i n dei oni zed

596 m

room
After

y nut es of
firans ed t
hydr ot her ma

r
Mth 500 m  of

==

\arfl cl ac

eacti on product

1QHE§fﬁﬁgéﬂﬁa§bﬂt§pherlcaI

agi tation, L res
o an aut ocl ave™
eaction at 17OC fo
cooled to 2
dried at
i nu

St nnc

wat er

ciithseauent

@58wa£%ce W t

DTS Topere it

[PaBXARpEAY-| -1 to
[le Y-1-10 15 Manuf act

ein SOl uti o

“J9B &t ed t g
bdabRW6S . robite
C filtered,
¥o5 C 10 for
sul fate hydr

r.ried ol

D3 g\@splant

fa se smut

ri nsed
22

oxi de
t in

BPRi APgrrvedc |
)ﬁi‘"@‘l’”&fi%rré‘ﬂ i g

gt observed
|&own well

028 B 1

22.6 "g&l‘(’b 13

li ssol ved in d
sol uti on, and
140 mM of 3. 38§
he sol ution (

sz?g N

U 4b

@artlc

1nUﬁ]SU

TAT3
havi ng

f%fe

7.18 g (0.13 nol) of

PRAL c}bs'fléhﬂe‘d"')
ggconce rati

Gt Ui sul fd

NotYébserved

%%Dgﬁdwell

ei oni zed 20 water t

MRkl c0é @ptassium $

)Gﬁbﬁ@aWé11500

Not observed

'@ro&ﬁ #ell

4 AN £ 2..7209
LU Ul 9. VO0Z

Pagtpstadst um hydr oki
nder agitation over

Nl
N8

RoE Sare =aa.

356Vﬁ WP%% nut

§%t Sﬁserved
&rogyp well

room t enper at
P0 m nutes of
ransferred td
nydr ot her mal
reaction prodd

pargabkald; equivale
agitation, the resu

Niot abtbdErved9)
ELBgh sdiytion

QHhIQPfﬂH to

Nohf bBEerved
d@%&nzéell

—an—autoclave to-be
Peaticbn Bit 170C fof
Ict was cooled to 2

Not |RRfreEVethe
5@ [wediled,

lNot cbserved

Grogedwell

W th 500 m of
[ 0 obtain sphg
particles. 30

phal er aQ%1 dried a
F rcar num sulf

The.subsequent step

NV BpdePlred s
te hxprQX|de

5 WEFP carrie

ﬂ%ﬂrébserved

i G

accor dance w
Y- A- 10. Exanpl

rhrExemplm Y-1-1 to
e Y-I-11 Nhnufactur

erﬁm@akﬂucle<

Bot athsegaedi ¢
5 G¥on de11

Neg observed

157 [ Ago. 1Nags;
pr ocedur e of

J?éd

o orAt294 \

il B2 was re

6.53 g of titji

ani um sul fate {Ti 2(S

pea% eogj excé%t
Py \gd Lt ur

al Th.—.
Fﬁgtobéérved
ﬁépwn well

Exanple Y-1-1
particles R1

zirconium phos

0iasho ivE Mgl num suTate ag

and
silver supporting

phate)

USous-2@l whi on
the whole root

and withered

OQEerved in
the whole
root and

withered

Comparative Ex
(Bordeaux scat
(commercially

scatter powder

ample
ter powder)

available Bordeaux

containing 11.1 % of

Observed in
the whole root

and withered

Observed in
the whole
root and

withered

o
3

copper sulfate and 6.0 % of copper)

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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5 the ion exchange treatnent tenperature was changed
to 60C to obtain particles Y-A-11. Exanple Y-1-12
Manuf acture of particles Y-A-12 10 [Ago. 1Nao. 9] 1A13
(S04) 2.2 (P04) 0.1 (OH) s.4 378 ml of al um num

sul fate having a concentrati oh®8f 1.03 nol/| and

36. 93 gk Fer e di ssal ved i dei.oni ze
wat er tg?1 prg%g?jg@l%fog%ﬁﬁ% P &guﬁ%ﬁ%a&%%al ea\ﬂ:
agastisles uepereseht3ddbi sndl EOrBY s oxt de) Wasd addedhereos
15.33 t he, sol uti on under agltation over about 4
B fHesorhed dipdrhrit L2594 on Bbe fighk@sing examples.
agi tation, an aqueous solution obtained by dissolving
9.9 g of sodiun1phosphate dodecahydr at e
( MaspbactzmeQPfi $p8eY iida lofpaddiianiez echhidteeTt andisal abptart
t re It|n solution. After 30 m nutes of 20
agf‘%ﬂg’ulgn% he %esul ting solution was transferred to
aManatfhetuaee oifo pae-tdujeectyed-t1o 1a hydr ot her mal
ﬁactlon at, 170C for 2 hours. The obtained reaction
prodectenas! codted SOt i b1 %QI'é)dS 1xinsed and dried at
105C f 0508 2mNOYF 5 1 miRGH UG fdbe A4 ‘f'{?c% Eg‘ﬁc%ﬁ:%ation of
silver ions was 25 carried out 1n acc ance wt
Exafpbemylylland @Bt&#ng 4Dl Ber modht afnkadiamupibfigte were
sy o} at e_hydr.oxi de articles_Y-A-12, en ,
Sk B3R AL Bn Y ER A o FBR s anPPIThate Spytion,
saﬂdumeomat efwer ¢ susrd sbAipmaegdebxsadi walsPReSRBALER, the
3.0_silver-containing alum num i norganic acid salt

h%%kmalé PafercPEd LREIPRGOVEE ShAE pﬁofﬂémté@ a& gpem
gﬁélﬁ é£§§u:¥eﬁra]1%a131”9gﬁg{}éi‘éﬂt%t@@z (su%.&zlt?e having

033- i norganic a I ons were o%fa néd,
r@siperevasent Q&B1OEkérﬁpELemYnum13uu/ﬁauéact=uI:Le 0of. After 20

Q.,3NaQ, 661 .0, 96 3 (SO
p%[—éu‘géggﬁrﬁgl p?%%e SFCEY %’& gt gr)a]se%%?%gerred
exsept asuftaiclaved he aansum] @étédn&caquaya_@o@ﬁla%wntﬁéatment

S|Iver Sul fate was changed to 1, 800 ml in the step
C il dxdivdngel BT Reetret 9 dro Zén@vsééhlﬁﬁﬁ-”le@nsrﬁ@%d with

'oibé@rﬁ‘l RS ty Ll es nd: é§ X2 65 953% %%ﬁ@ﬂ'%%g% Ut ain

of particles Y-A-14 AgO 001I\Ia0 9
SEEiel a1 ithem protbalte ehptﬂrcExadtpl eayt lielewas

glelp\elztr (%qucfé(:?gtta}%gd%%@iﬁl Ve]ré gcljl geg\aancfg%% de%l in 600
ml of a silver sulfate agueous solution having a
concentration of 0.025 mol/l and stirred under shaded light
at 25°C for 1 hour to carry out ion exchange between some
of sodium ions and silver 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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silver nitrate having a concentration of 0. 001 nol /|
was used 15 in the step of ion exchange between silver
and sodiumions to obtain particles Y-A-14. Exanple
Y-1-15 Manufacture of particles Y-A-15 20 [ Ago.
00001hb0 959991 0. 96A13 (8043>31.92 (OH) 6.12 The
cedure mple Y-1-1 was repeated except that
& &ﬁgp ﬂ?§i5¥a%s changed to silver nitrate and 300
m of silver ofi LHiake sha¥iane %e‘fﬁ.‘&@ﬁ)‘ﬁfﬂa@é O(rfl(}fst -grade
0. 00001 rmol /1 was wused in the Step of ion exchange
b &BREER s Aty daken #uged Clremizs 4 amlsium;ramsau Atgant boideg .2 g

Vo SR s ke R HHYE el o Wi Bl

paheindlced Ynaub tweles ,baked atvre&@)@d‘cwd kdaurodn miaof ion
ni trogen at sg re tqQ obtain particles Y-A-16

ASESPRIGS “P6oEnEopbaRerTIEY o TR MTeRATDLF HRRRIISORYTLon.
peak of 95[@9@f 1D ﬁ@&tf&ﬂ@é\lﬁ—ﬁ% waPd4%dded to the mixed

(wat er - sol ubl e conmpound) was observed and all the
éallslt\;o@ﬂe geiryed fonm negrs| Adehyfnated] 0iresxd and dried

h h I
{EPIodn P8 i1 092 1S BACLLELER UBLE - SRS Phoncun.
100 m Bithongh@tﬂ:ngé t\lﬁp&irtﬁséléseﬁdad ZAadedntianit 36 0.1 %,

ﬁées deh gted rinsed and dried at 120C for 16

hau ?ﬁ%?e% 5 fotwei FRE RoBET afBEGef yFeluTH2ED grea of

Exaname/ oﬂﬂe::lg ﬁérﬁf‘@s p@éfécﬁﬁé sYarﬁela&’a’EFose of the

I nj ecte into a nschel m xer. An aqueous sol ution

oBﬁﬁFh@éleﬁdeN'&t‘ﬂng 20 g of 10

y-amn gth S e g wat.er wa

sprayegﬁ%€€¥£%%e ba??% %é@gtg%%%? QQE V?Sa affeon the

ppatrttbdssal-A20CY-and ,aN-agist, ariRR1el epent1 1 el wt-hon1 to
500.rpmfor 30 mnmiputes. The surface treated

pa?%?alet}l FEAPIRPEILOMR forl YPRGtFeAEGRRAtACLes had

PAT £ Cd S8 S A-de -0 115 fEéﬁ@PheNﬁf leht YRNWAGL Ur € of a1ehough
particles Y-A-18 ﬁg (NH4) 0.861 0. 96A13 (SCM)
ape

1t RRIHppecifisogu aanremﬁ edntkeltfeaat dahpangiales were

nD:; o#§g%#%%1gn1gégfa?gaa%ggéééjssg16ggr %&% ﬁ faye the

viatreatienpr efgr erdatefGfhint i ofed hael alnost tlﬁ’léaﬁéﬁmﬁérage

of 3.382 N amoni ter was added to_the, sol utiagn
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.

Example ¥Y-I-2
Manufacture of particles Y-A-2
[Ago.1Na; 02]1.12A815 (804) 2.17 (OH) 5,78
The procedure of Example Y-I-1 was repeated except that
the alkali equivalent ratio was changed to 0.95 to obtain

particles Y-A-2.
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under agitation over about 4 mnutes at room
tenperature (alkali equivalent ratio: 0.999) . After
20 mnutes of 25 agitation, the resulting solution was
transferred to an autoclavecig be subjected to a
hydr ot hermal reaction at 100 for 1 hour, cooled to
25C, filtered, rinsed with 500 m of vvater and dried
at 105C for 22 hours to obtain spherical ammonium
tﬁyammhﬁﬁﬁﬂnﬁkulfate hydr oxi de particles. The 30
syhse ste were carried qut in accordance with
%@ﬁ%c ST Harticl es Y-A-18. A SEM
ph@fgqmmrlocgyggmpj(sd4 E3pﬂ5ﬁ)§g1es is shown in Fig. 109.
Manuf act ure of di sk- e particle antibacterial agent
160 ExaRfIRrocgdune Wﬁrﬂ#i‘i@ﬁlﬁé’ -8f- 1peas |r@tp@9t¢dﬁe>1©ept that

[%91% %N%glgl]efg%l%l[eﬁt r%@% at egh c%aglso%_) L 90 9(0?_?0 ohtain

. (7 352 al um num sul avi n S ESn et
parﬁltl@.%SYw@sl-/Sl, 22.12 g of ZnO and 51.12 g (0. 36
nol ) of sodium sulfate were dissolved in deionized
water to prepare 2,000 nm of a solution, and 284 m
ogxamgag M-gadi um hydr oxi de was added to the sol ution
under agitation over about 4 mnutes at room
t@ﬁﬁ@ﬁéﬁ@ﬂée Rift pard chesuifed-éf agitation, the 10

r Iut 0 ferred to an autoclaveto
%ﬁlj Eggc’tlejdli o3 gs\r!??g% -0t her'mat® reaction at 170C for 2

hour s TPEB@m:bieaim&dofEEa(arﬂpjre produciagvaepeatkatidept that

2 [ ed sed th 500 m. of water and dried
“EReoatn £l “San il S5 Fatie i FhANGEd & o L FRSURP Obtain

sphi-ate1bydroxide pardM e %%%@UQHE é_lrﬁ{?ﬁes:Lzed

were carried out in accordance Wi th

eXBBPYiché Partégdéranyerténper shomwa vint ﬁ'lgl | i6r.  was

changed to 80C and the treatnent tinme was changed to

30 hours to obtain particles Y-A-19. A SEM

pEpaopler vgfaph of the particles Y-A-19 is shown in
20_Manuf acture of particles

ViRns iR EAgh AROBBSTICHARLY 750, 513 (SOF) 2 (OH) 5. 70

3pRg M nef Hal uggAqgr(rsgw f@st(@)m@w ng a concentration of
25 1.025 mol /1 g of znG'and 62.72 g (0.36 nol)

of pot a&5t itk csﬁnaq‘lawma@*r §Ud|f§§@l raying defonfeetration of

I
SPAGE BT nBCe 2 00 To ey oD g8 265K vexe

Sﬁbimmbvedln.dlecﬁea@niaed oaterero phemhréd 7 00d @S ofith $ODMion,
SR S ULE (B kalL eguiyal ent, faLi0i 4 738 dded to the
solution under agitation at room temperature over about 4
minutes (alkali equivalent ratio: 0.9). After 20 minutes
of agitation, the resulting solution 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 coagulant (Sumifloc FN-20 of

Sumitomo Chemical Co., Ltd.) was added after ion exchange
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30 (sul fate having a nonoval ent cation)/(al um num

sulfate) _ 1.0). After 20 mnutes of agitation, the
resulting solution was transferred to an autoclave to

be subjected to a hydrothernmgl reaction at 170C for 2
hours. The obtai ned hydrot hetAal reaction product was

c : o) - re, .16 filtered, .ringe nd

I e TR Y Er D AtEE 18 Bk bR e A8 & s
alpbwiterheswlgfratod ffdtdve den tHes isides eplenti &ileps were
carried out in _accordance with Exanple Y-1-19 to .
oBtdiVFT FHRNED Sy AP I SR dste AYAreKigen pratigles is
ofshpat ii6l S gY- A21 [ Ago. 1Nao. 81 0.9 [Al 2.61Zn0. 391 3
(S™M) 1.60 ( 6.34 352 m of al um num sul fate havi ng

a concentration of 10 1.025 nol/I, 22.12 g of ZnO and

5 (.36 .0l ) of sodium sulfate were dissol ved
'%Xéélpgr?i g’eg \ﬁater to prepare 2,000 m of a solution,
aMdn3I2cmhiref of. P82 thcded gmzhywdr oxi de was added to

tgg sog]uti og u;lpcejler agi tatjon over about 4 mnutes at
r 0O 8ftperat-o 3((§Pkia?-p4(é%fiﬁWM'é’n164ﬁa9i o: 0.868, 15
(sul fat ?h@@Hd&%@ﬂ@@@@aﬁr\'ﬂl&?ttQQM%&@%H%«%{EQH except that

sulfate?ﬁ - 1.0). After 20 m nutes of agi Ion, t
r 658l ligliokanivalents ratans Wasr edangedn tautdo @34y arido the

b uhj.e : thermal .reactian.at ,170C for 2
a7 ABbTELad L ol AVECE AR ENGHSRE o S Lt £ Shgtvere
cobérdetiotvodnbf enpadasuheurd0thi bbesed, parisedeand . -a-¢.
dried at 105C for 24 hours to obtain disk-Iike

al um num sul fate hydroxi de. The subsequent steps were
CakampgUeOWt i accordance with Exanple Y-1-19 to

~obtain articles Y-A-21. 25 Exanple Y-1-22

Vi baetinee opf ppartECeesYYAR22 [ Ag0. 3Na0. 711 1.01

. no.,341 1. 5.77 The procedure of
[Exﬂz}\%pp(f?lggc\(ﬂ]}ZTA\:i/:ég%éeﬁt@%) gé?ept t hat SFI ver

ni trat efvaprosedure ¢of azampllest ves wakl FapeatddexcPt that
nitrate was changed to 0.3

cr:rg%wfpt ration, of silver ; _

HEate PFRERG i UINYE 580 cFa i e bf Ealiminwangetfabe) =
390331 dHe rebets ' J&s bhye

SOdiijn] i ons tot %ﬁg?ﬁpﬁﬁ?;ﬁ%ﬁﬁ@%@:ﬁ 1%5%@61%3%28 the
Yeqa 3L Qb it tWace chngad itol 8s5Yhpu28 to obtain particles

Y-A-7.

Example Y-I-8
Manufacture of particles Y-A-8
[Ago,1N&g. 901 1,09R13 (804) 2.30 (OH) 545

The procedure of Example Y-I-5 was repeated except that
(sulfate having a monovalent 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
[Ago.3K1.10]1.20A15 (804) 2.20 (OH) 5. g0

378 ml of aluminum sulfate having a concentration of
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[ Ago. 001Nal.00911.01 [Al2.66Zno.341 3 (504) 1.95 (OH)
5.77 The procedure of Exanple Y-1-21 was repeated
except 5 that the concentration of silver nitrate was
changed to 0.001 nol/l in the.step of ion exchange
between silver and sodium ionsS'to obtain particles

(At gl 1 LIS B ace v

( Sdspelyes pisivnizes wroredwrprepaix anploe vk bf2d smastion,

. t ti f silver
| BRELS BACER! 2 Lhal OB ERICETHLALL ARl 8kl Keheg, co ne
gl S g iy A M v
0 -A-24. - -
ng{“PSFé’- UV?A-(Qika{lAg GRS Legfr ratdp [ A-2)682A6ESE129
(AN 2s06F é@ﬂka%l%ﬂ,Z%é%fH&sﬁ%&a%ﬁﬂmggma%J ?E‘ggslf ﬁrred

havi ng a concentration of i ssol've
dEPoPR ZBIL Yt &Ye t oo pfre gty & teDEo al hglrathelmtiloreaction

22.1 oaf O,p rs (first-grade reageni) was
a§5e§7?oetﬁ§95glﬁﬁggﬁ‘un ¥ 5%?????5np5? PS%nWaS cooled to
t eFper et ilrtee ], stinsedded o 500 Al AUt RSt 2BhdEr P84 at 105°C
3,385 N._25 sodi um hydroxi de was_ then added to the
sbPhtT o RBVE tapghtaln sphrKEeal AluEinm fuAgass bydroxide

aght8t £08s . t hend esbdd diden S ggg%ﬁggﬂ%%r%ﬁgfé&féﬁg iR

an autoclave to be subjecte r mal
re@eeréanae W¥oC Eyamplho¥r3-1The obtainegarticles Y-A-9.
hydr ot hermal reaction product was cooled to room
tenperature, 30 filtered, rinsed and dried at 105C for
ZRxdmopts YeTebvain disk-1ike alum numsul fate

hydr oxi de. The_subsequent steps were carried out in

Vo oanter s th BxEhpFeey-Y-29100 obtain particles

Y Y4l -2 fact f ticl
YF%%?EI‘%%%{S.A Na'f‘%?%%oﬂ?ﬁi@?ﬁfg%iﬁngfEoi’ 3p?gol4;: 5. 27

(OH) 5.2%7 39008 adtminum sufetlef hawihgvangomcentration of

neentratisonof ,5.1,03 | /], and 51..12 . 36 nol.)
8?'sodﬁ%ﬁ%4§il%gfésmgrég'%?gg%ibé%gﬁﬁ%&gfb%Pigatﬁa?%¢ 22.65
top (pr. epamazl 2 o FOOO s s Dfim @18 FHaltld W8re ERERAR i ionized
ZnQi owders (first-qgrade reagent) was added under

i'Sh PRERAGEmO&Per RfupeSanbt$ony ramdf b0 ol of 3.382

R T Rk Ll
Mefn @dded taghe sdlon iarthendesWdiiteg: isol aveormbwast 1 minute
Eﬁ@Q§£ﬁfE%ﬂp%9a%ﬂre (alkali equivalent ratio: 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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aut ocl ave to be subjected to a hydrothermal reaction
at 170 C for 2 hours. The obtai ned hydrothernal
reacti on product was cooled to roomtenperature,
filtered, rinsed and dried at,15 105C for 20 hours to
obt ai n di sk-11ike al um num sul %La e hydroxide. The

S URRQERNt,1STreps AR 6, G,H L eepUL, in  accordance with
Exanple Y-1-19 to obtain particles Y-A-26. Exanple

Y-1-27 Zbeneirrsedie ofoixyeple d-ds 1was 2epeaded except that

1 2951 %. L 2.8 . 4 . .26 T

prlgg%e?’d r8%o€§§§£n%7ﬂe&@?§%%] {/\gjéz((régjﬁ}eéfe"gaé g;%roignae% atlia o

pate eleniluh- 8dléacepaghbatstdel at kah o @Ritat@lenty-1-1 and
n .90 in the manufacture of

ratio.was cga gedtoo .
di-SK- FPReSPErPREF kT A BBER, HTRETRATUBLY s Fhadtdac ter 60°C
paet bpltas nYpAr28 c1l-A0&-2Nag. 98] 1.08 [Al 2. 69Zn0. 31] 3
(S04) 2.09 (OH) 5.59 The procedure of Exanple Y-1-19

was repeated to obtain 30 particles Y-A-28 except

t ha syl fate having a nonoval ent

cat %g%?%( gl ﬁmfl%um sulfate) nolar ratio was changed to
3Manufactheenafiubactird caf vdinsh2l i ke particl es.

le Y-1-2 64 nuf acture of particles Y-A-29
[Eié%‘o’z e.sg}mi ‘[15/5342.22;/32%). 32[0B) {504) 2.04 (OH) 5.60
The progedufie &f X8 E‘dl‘fja_%é/‘@igtl\ﬂri t%‘t Egnhgaegg@ign of

particles Y-A-29 except that the ( avin
nbrbJanehil #ndaif o?d /4 afumiodimms suflfiade welrar diatbdved in

: d . ' acture of disk:like
E@?%?@?gg& nggﬁgaggu l’égg%‘ggegﬁgﬁéuﬁ“;rOga?aFPEFEEJ?Bed“?’ ml
paftam|sjuamis Eeherion @gentss N1QoBiamphed¥oki3@ was added
I\/Em facture of particles, Y-A-30 [Ag0.1 (H30), 0.861

AR & @65)101? 9pdpE I At gy vied] egovt A I ngses at room

Obéraﬂ)élﬁéﬂtlfzf@m tAe-d:01d WL &Y o MBI LT ¢+ A SoRy dhey ueous

fol | owi ng synthesizing method. 15 Raw materials us
AR RLeR stPtatse@aby ndlasolvingl 9 19 9230f1 sodium phosphate

sagseatAguARs ks, Tl AT DI 5 AL e
hyddedide ged S=240Dtbhg Kyduaichenmzxfdem o hivites of
aa{%):{ Qt?:lflc?rz, the resulting solution was transferred to an
autoclave to be subj ecéed to a hydrothermal reaction at 170°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 €057, NOs™, 810,®” and BO;*” inorganic acid ions

were obtained, respectively.
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Synt hesi zi ng net hod The above al um num hydr oxi de

Al (OH) 3 was added to the above aqueous sol ution of

al umi num sul fate under agitation 20 to prepare a
slurry of a hydrogen type alum num sul fate hydroxi de
particle precipitate (reacti or®product). lon exchange
wet.8 s-added, to the slurry to dilute it so as to
pr epgnP%.quWdieJ%ers of a solution which was then
sMamugd ctatrer edngeengiedaisurve A-ar3 5 hours and subjected

tg_a 25 hydrothermal treatnent in an autoclave at 170C
fglhgﬂ-3 S‘Grﬁéiﬂ-B%@&bt-i%ip%)fﬁt-w the treatnent was

filteregnerd RSl betxARoh 950404 L0y S}Qb%hkggd except that

rectangul ar paral |l el epi ped "hydrogen type roni u
t Fp€) amoumitnoh Silef auucopdr eoldd igar fclsddverThmlfate was

t . ied out, i d ith |
SHRERGNENC 3 28D 55, P8P i Bl s PRGBSt g aver
pantli sbeduhbson¥- Ac3dbtAiSFaphtaicQmscivogr-aph of the

particles is shown in Fig. 20. Exanple Y-1-31 5
Manuf acture of particles Y-A-31 [Ag0.1 (H30) 0.8610.

96 30804111792 (OH) 6.12 The procedure of Exanple
- -38 was repeated except that the agitation tinme at

r Yanifeppuret ofepbatdrcéesh&-Ar-ddcti on product was
trapnsferyed tp t ocl av s changed 10 to 168
h&%?%‘”flyaabisﬁ %Bel}agét?gﬁ@&'é% al?l el epi ped particles

Y- A- 31. TRe mpaiidute 6F @Xhes e Conpanald ¥epEX088 skcept that
Y-1-1 15 l\/f\nufacture of particles Y-V-1 (Ago. 1Nao.9
1A 3VEB0AY L Dake YR changed dm silvsr aidd BApPeml of

hayip i i | /de QN
(BB RANRAATEALD, Phnclef28e 1o de SN0t AL was useo

dén o et amtal itan erepengel be@@@em séflvarsehdt sodium ions

?ﬂg ‘%ﬁ%@ﬁ%fgig%gw*gwm hydr oxi de was added to

on~under “agi tati on overabout 3 mnutes at
room tenperature (al kali equivalent ratio: 0.775,
(polar_ratio _of (sulfate having a nonoval ent

RPN ¢ (BTt Aum sul fate) = 0.28). After 20 ninutes

Qhad@f 4 @Eh P8, of NSafeSUl LENG_aSpEUtion was transferred
to an autoclave to be subjected to 25 a hydrot her nal

r Bt hoomMNat . 500 C: fooh 1 2 Ialin 92 (THEs abt ai ned

hydr ot .0 duct cooled to 25C
171t or ae PrrRERGERT, BLBEETR U LP8F arrueigert that
1B d1ors X dtmivi s ohaohisal foaktlivermsukbakeand 300 ml of
hg/dlr oxi de e}:gq:l onerated particles. |

ilver nitrate having a concentration of 0.00001 mol/1l was
used in the step of ion exchange between silver and sodium

ions to obtain particles Y-A-15.

Example Y-A-16
Manufacture of pérticles Y-A-16
[Ag0.1Na0.86] 0.56AL3 (S04) 1.2 (OH) 5.12 :

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
[Ag0.1Nag g6l 0.96A13 (S04) ;1 92 (wWwater-soluble compound) was

observed and all the peaks were derived from
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The subsequent steps were carried out in accordance
30 with Exanple Y-1-1 to obtain particles Y-V-1. The
properties of the particles Y-V-1 are shown in

Tabl e-23. The particles were_inferior in particle

si ze uniforrrity and aggl oner 3féd as shown in Fig. 21

¢ et e b 8GR OrFEa Y B 608 MR

\/\mpéleaggjacilner atfeéramd pof@rdforhienppgtlictke $1£€16 was added
unlfi:;rmty Ls considered to be that the alkali

of 1on X ShenIR&atsH f %Férﬁ%%za ﬁmv%@ gxfutes,
C@éf@)@)ﬂa‘t@dl MeAREed sihfdtiq ael ?ﬁo P ?igé; H?Ee they had

very inportant factors to be contro

masu fegciiaivte lofsss et ivesall ghysad t3ic] BB gn the pr esent

i nvention were not controlled to ranges specified by

the present invention. 10 Conparative Exanple Y-1-2
Mamafgdteurye Tofipparticles Y-V-2 [ Ago. 1Nao. 9711. 07A13

(S™) 2 2 O%H%S 23 The procedure of Conparative

Exanpl el Pargigdesd dhcepestHuiettrd dntg 3 Henschel

equiwa enj\nr S 8
particles Y- %{;{h@dﬁ’% ?%?gﬁgggeéﬁ%g%@d P%hg E@tlﬁg 20 g of

aykahineguopgl entethakiyeilanerai siedd o bhenétaéhge«ram‘ sprayed

B SRR LDYBILLOo Yk Ko DAY S RAMS o 120°c
cahtoal/ egilumtﬁum sllehaie) reRlantiain @mas 5@028.*1:3%'533: 30

is,the 20 sane as that of tﬁglparatlve Exanple Y-1-1
aRdNBEES deT RRSUFERRR toratRe prESERLernveReidried at 200°C

Ther-efongyrt Re BRLLIG a%ta%lelémyf argi-ty of the
obt ai ned product was sfightly 1 nproved as conpared

W|th that of the particles of Conparative Exanple
141 Egt stElr h% low, and the particles were
rate 25 Conparative Exanple Y-1-3
M&anﬁﬁabqueObfppaﬁ:ltﬁbeésYYVA;’»18[ Ago. 1Nal.oa] 1.18A13
The procedure of Conparative

04) 11 5.9
(Ei%%llgN éng\R/a%Aé@)@%ﬁeaﬁéQ Hegxgept that the al kali

equi val t I i
t han th%ﬂtjlé oﬁﬁ&%mﬁ@fg%g%c&eelhg - ch Bgéggfgttlon of

phr @22 Inesl A \Argl 6Bhd 2par (9 ch 2o V& wmmm:tresuﬁnfatenwere
p@{éé&i@e? ﬁedé'fb{ﬁ_%g!it and a eoggﬁ:rea# Uﬁ‘?ﬂm (i%‘? solution,

exper| SO Shows
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, cooled 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
subsequent steps were carried out in accordance with Example
¥-I-1 to obtain particles Y-A-18. A SEM photomicrograph of

the particles is shown in Fig. 19.

Manufacture of disk-like particle antibacterial agent
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sul fate hydroxi de particles having excellent particle
size wuniformty of the present invention cannot be
obtained if the (sulfate having a nonoval ent
cation)/(alum numsulfate) nolar ratio does not fall
within the range specified byléfe 5 present invention

en en_the alkall equivalent ratiois wthin the
Eﬁ:@@ &ithi by the present | nven_ti on |ike
Cmeﬁet@e%wggetxche% ylhatds, it can be

under stood from Conparative Exanple Y-1-2 and
CdAgardiviowe] Exaliless%b - ﬁ]ih%ih)ev;enioﬁhemt he al kal i

10 | lled b
react oncdr e o Sul T S TR HheoRPePtrngaon of

rangesohol/8, zz. 12 @ oIEfZﬁd)GaI(@LHIf ateghayi ng mbl) of sodium
monoval ent _cati on) (alum num sulfate) nolar ratio

i SUtbAtEHEFBI %aS%V%q%eua HRPRIRG Mader hyp PrEpare 2,000
pfrl@S@fta igventien, ahhe antlbagt erbab 1@%&% Lﬁtﬂ'h LG58 de was
ormty

15 havi ng excel lent particle unif e present
i addeti ba thanselwel obtwided.agiGotporatdwesr Evaml ¢ minutes

Y- |- nyf re.of p icles.Y-V-4 Nao.96A13 (S
125 ol UERBE SRRk PUEL L 20 dni B o R 4E T A ERR, the
r epeal edngxeeputtbat waboRraxefargediicoh asi bvebcasen@lo be
carried out to obtain_ particles Y-V-4. Conparative

EXURPPEL S| £ SRR TRk TG @l & 79hGWERg Anhours.

f Y= 3A13
A D T T

E;zan*éeé with HFWmaslr eﬁeuaedreanépcﬁrimmt t19& °gl Kald 22 hours

egui atj o. i manuf act ur e, of

o5, Y Eh BTN R e A TuMERun R LS8 pRRES R particies.

rmgesﬁﬂseqaentl stepy ﬁhﬁept’@.&@ﬂédl BUENE hOActBralhakeNwith
particles Y-V-5 The particles were aggl onerated and

h%aalapieﬁ Jarkt PEFePt §Pfe1%.eﬁﬁhﬂw EempEpEt BFe gigh silver
| Pat hendngay diféoastion tﬂ@tﬁfégtlﬁémﬁ €1 Rar i E! @ﬁanged to

peak derived fromthe boehmte Is a
a} Ariians ttyzdpbka@le rrysialeasy -aleﬂcﬁrpo@naEMGI&lommmrograph

f fQ 1 d.
DS ErRINS €14 P8 THofal heH58- paPr! of os
Y-V-6 5 [AgO 1Na1 071 1.17A13 (SO4) 2. 34 (OH) 5. 49. 0.

51H20 The procedure of Exanple Y-1-3 was repeated
lenhil-the (sul fate having a nonoval ent cati on)

Imdr@h £ PR St 84 L) i c 1@k aF-Rapho was changed to 3.0
whi ch is outside the range speC|f|ed by the present

i AEntKonl 1@ labtZaon1padE0Ld H)¥- M- 6

352 ml of aluminum sulfate having a concentration of
1.025mo0l/1, 22.12 gof ZnOand 62.72 g (0.36 mol) of potassium
sulfate were dissolved in deionized water to prepare 2,000
ml of a solution, and 268 ml of 3.4 N potassium hydroxide
was added to the solution under agitation over about 4 minutes
at room temperature (alkali equivalent 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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10 The particles were aggl onerated and had a | arge
average secondary particle dianeter of 16.72 m

Conparative Exanple Y-1-7 The procedure of Exanple
Y-1-3 was repeated except that 15 the hydrotherma
treatment tenperature was chaH@%d to 80C which is

CyLssHEabo CAREA SRECAT S By die erpay bR W obearn

aggbsanaﬁate@uxamﬁmhacbmaeenggeoxsa@ondﬂﬁy fdecfledit steps
di aneter of 25.8 mand a particle size 20 uniformty
DYSFEpeatr 1 ad GHE Lp SEEOT GG i DiRBamRLer foy- vrte obtain

FRheds s %hg particles Y-A-1 to Y-A-31 of the above
Eganp les Y-1 were synthesized fromhigh-purity raw

material s (purlfled to such an extent that the
CEQ&%B? Cd, As 25 and Ba were all 0.1 ppmor
| ess Re con &nt of Fe was 10 ppmor |ess, and the

cuahefhetoteMof PurtCelandyNn-pere 1 ppmor |ess) by
u an parat us nmade of the above corrosion
iéﬁw%lﬁe péfials12Therlef(§Pe) 1 th@Mentsent s of

i mpuri ties werss HihheraM 3¢ Eroﬁh%gﬁﬁeaggoﬂgggEﬂgtlon of

alum that Is, the contents o
allLOQSJmebm.orzz A5 g ofidnortrentlofl2Fg (Bs36 h@:lppnsfosodlum

he contents Ni. were m o
| E3Eeake vret Bietved e diotigdF uesr FoserEhnse", 000
coabtentasselut ipH!, | &hez yene BEasUsesl WA Bydroxide was
absorption 169 _spectrophotonetry, |CP-AES
(RAdedt FUIRR Esupiteln Pt aaidaitd omnPysiropbout 4 minutes

o] C QPY. 0
?f@ﬁlfév&ﬁ COBMde PLL{LHOIERRENE Hégﬁglééﬁlvévﬂt@) FLe369PY. akE0
' fswlfate Olamrmgoa rmoxzovarzent @at o) / taPumikiiw $Wl fabe) =

V\fLV\bW U)AfNear) zg)mlnute):s o\f % ga%lon t(ile resu‘itlng 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-like aluminum sulfate hydroxide. The subsequent steps
were carried out in accordance with Example ¥-I-19 to obtain

particles Y-A-21.

Example Y-TI-22
Manufacture of particles Y-A-22
[Ago.3Nae.71) 1,01 [Alz 66210.34] 3 (SO04) 1,05 (OH) 577

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/1l,
and the amount of silver nitrate was changed to 300 ml in
the step of ion exchange between silver and sodium ions to

obtain particles Y-A-22.
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U$S ~$SSSSS$SS Uwrdtn Ert W-HWwHWw
d N~NmMCcMMHHNt Mto ONNNO1I0 HO mw 1()
ioHm10 c HH OwW-HNw~Q R H.i HdA IdADO
N >LwHru,d HC ~w 0) OH 16 '"HNMNOHmMm
10 (00H a'dMHh OLo If)%20 ro HNHOOO Oyl
OOH HHUwIl O (49 EHNMCIt) 10 NO mMH N 11
FXemple ¥-£-¢31 | 11"  Ha) al yrr NNrrr mwH
rMahlhifabthive. bfr%?fkl Ey' vLal6srd NId Id NNro rd N
hoUUuuo uow 'rl H-HH-H-H-HH-HH-H

t YRS bbbkl dob H. b [Alk dsBnidzy] 10S@aha vas OB s w W 1a R

.CR. é:r Of_' %) g4 04 04 0O 4
Cfﬁg( g%%%ﬁf%ﬁ%gaEéngfé %29 ﬁe%pﬁéﬁgoexcept
that the concentration of gilver nitrate was changed to 0.001
mol/1l in the step of ion exchange between silver and sodium

ions to obtain particles Y-A-23.

Example Y-I-24
Manufacture of particles Y-A-24
[Ago.00001Na1.009§9] 1.01 [Alz 66270.34]1 3 (804) 1.95 (OH) 577

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

sodium ions to obtain particles Y-A-24.

Example Y-I-25
Manufacture of particles Y-A-25
[Ago.1Nao.51]1.01 [Alz 68Zn0.32] 3 (804) 2,05 (OH) 5,57

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
sodium hydroxide was then added to the solution over about
2 minutes. 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 22 hours to obtain
disk-like aluminum sulfate hydroxide. The subsequent steps
were carried out in accordance with Example Y-I-19 to obtain

particles Y-A-25.
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1.03 mol/1 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 ZnO powders (first-grade reagent) was added
under agitation at room temperature and stirred for 10
minutes. 188 ml of 3.385 N sodium hydroxide was added to
the sclution 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 obtain particles Y-A-26.

Example Y-TI-27
Manufacture of particles Y-A-27
[Age.1Nag. 951 1.05 [Alz 81215.20] 3 (S04} 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-I-28
Manufacture of particles Y-A-28
[Ago.1N&q 98] 1.08 [Al2.69Z10.31] 3 {S04) 2,09 (OH) 550

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-I-29
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Epalﬂtlj_'.lclile'g EH—A_I-% E'x@egtptllfé.#tﬂew S’ldifﬂé 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

[Agg.1(H30) 0.86] 5.96R13 (804) 192 {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 2.0 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 (reaction 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

ExampleX—IrltoobtainIectangularparallelepipedpmrticles
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r Nr aTheapHOCed&aeVOﬁ Exsmple V-¥- sovWaSVrapéatadbecept
thaé %hé ééiéaéiénxtémg gt 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 [Agy.1Nag.s] 1A15(S04) 2.36 (OH) 5.28
381 ml of aluminum sulfate having a concentration of

1.025 mol/l 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
toobtain 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 ¥-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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by the present invention.

Comparative Example Y-I-2
Manufacture of particles Y-v-2
[Ago.1N&g.97] 1.07A13 (804) 2.42 (OH) 5 23

The procedure of Comparative Example Y-I-1 was
repeated except that the alkali equivalent 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-TI-1 but still low, and the particles were agglomerated.

Comparative Example Y-I-3
Manufacture of particles Y-V-3
[Ago.1Nas 08]11.18R15(S04) 2.11 (OH) 5.4

The procedure of Comparative Example Y-I-1 was
repeated except that the alkali equivalent ratio was raised
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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present invention even when the alkali equivalent ratio is

ZI“
w3

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 v-v-4 Nag.06A13(804) 1 92 (OH) ¢ 12

The procedure of Example Y-T-1 was repeated except that
ion exchange with silver was not carried out to obtain

particles Y-V-4.

Comparative Example Y-I-5
Manufacture of a mixture showing an XRD pattern of particles
Y-V-5 [Agy.1Nap.s]1A1:(80,)2{0H)s 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 Y-V-5.
. The particles were agglomerated and had a low particle
size uniformity D;5/D;s of 8.52. In the X-ray diffraction
pattern of the particles, a peak derived from the boehmite

gel which is 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 obtain particles Y-V-6.
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
to obtain particles Y-v-7. '

The particles were agglomerated and had an average
secondary particle diameter of 25.8 pm and a particle size
uniformity Dss/Dzs of 4.02. It was found by XRD that they were
amorphous.

The particles Y-A-1 to Y-A-31 of the above Examples
Y-T 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 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 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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detail ed description is subsequently given of the
manuf acture of antibacteri al
anti bacterial agent represﬁpéed by the formula
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Manufacture of polypropylene molded articles

Examples Y-II-1 to Y-II-31 and Comparative Examples Y-II-1
to Y-II-81

In Example Y-II-1, 100 parts by weight of polypropylene
for transparent injection molding and 0.06 part by weight
of the particles Y-A-1 shown in Table-23 were pre-mixed
together, and the resulting mixture was kneaded by a
double-screw kneading extruder at 230°C to obtain a mixture
pellet which was then injection molded at 230°C to prepare
a 2 mm-thick test piece and measure its antibacterial
properties, transparency and whiteness by the above methods
(6) to (8) for measuring resin products. The results are
shown on the left 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 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-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 ¥-II-3 and Comparative

Examples Y-II-5 differ from Example Y-II-1 in that the
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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-II-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
¥-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 Dr 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-IT1-4, although aluminum
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OExamples Y-II-32 to Y-II-34

The procedure of Example Y-II-1 was repeated except
that the resin to be made antibacterial was changed from
polypropylene to polystyrene, 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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and need to have a |l ow water content at the tine of
processing, such as polycarbonate, polyethylene
terepht halate, nylon 6.6 and pol yacetal resins, the
particles Y-A-3, Y-A-19 andY-A-31 10 were used as an
antibacterial agent in armount&88hown in Table-26, and

th- k J -Idlno te oeratures wer_e changed to
5 1 o PTG Ll pre

Pﬁamtwlg&efsm@ ASUE He RRIYRSELALD; o1 dEhe
5STAthough the

résults are shown in labre-26. 1
p&rErples Y'AI325Y’CA} @Iéfrr@BY-A-Sl were used in

Exanpl e - | nQ_Si ver st reak

produceghgnlc % a?ﬁé U%%F egn' CEOFEETFy ek ® Example

C(YﬁfIiIr—rIeéxcbbat thhe mblededsdmt itel @2 abdEXapRiBactertal was

onat mhlt and had excel | ent_ anti bacteri al

216 viens bRinfsdit et FRAwEg Exapsparency

T894 :r‘iéed?té rééu/é A )

oSS E O B Yol afei biffe Dt bPolesing,

- Huchias polyERALANALA, Al yerhw énd\tArgphEh8late, h@ldn 6-6

A R N R

10 Ower@ Qsedla8 @nOanGJ_Halcitte&lO ageRt0i0 QmdurE GHNwWHL in

15

20

0.0 00 0O00OO0O0_NJ-) P130000000O0O
OTGb e-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
produced 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 transparency.
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fi %ﬂﬂﬁgﬂﬁso wts of LDPE resin and 20 wts

ofestdhplanty bactpyial  agent particles Y-A-3 were

kneaded t oget her bé a pressure 5 kneader at 120C for '
15 mi nuttés wtaneft hEPRneadés anddue twikohridsuleatddaatterial

1 y r.usi-0l t [ C e it
e e Rd s S WA R o, By ssure
kneader at 120°C for 15 minutes, and the kneaded product was

Z200T3

?%2

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 pellet 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 pm by 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 ¥-A-19 and Y-A-31 likewise.

Example Y-II-40

As 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-screw kneading extruder. Mixture pellets were
obtained from the particles Y-A-19 and Y-A-31 likewise.

These pellets were formed into 50 um-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.

It was conflrmed that the obtained films were



a dianmeter 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 the antibacterial agent
particles Y-A-3 were fornmed into filnms having a

t hi ckness of 50 mby a T die h®2hod and an inflation

met hod. _The f,i re asured f.qr antibacter.i al,
oRsherrEe® et el Bhel, S Mo s g g a1
abevpenttbedsi thheulRTEntS a1are uiiaia iive dl afrophrdrcy.
was confirmed that the filns of Exanples were
achromatic (white) and had excellent antibacteria
properties with uni npaired transparency. 50 mthick
films 20 were obtained fromthe particles Y-A-19 and
Y-A-31 likewise. Exanple Y-11-40 As to each of

pol ypropyl ene, LDPE, HDPE, iononer resin, Nylon 6/66
copol yner resin, PET resin and AS resin, a mxture 25
pell et conprising 100 parts by weight of the resin and
0.1 part by weight of Y-A-3 particles was obtained by
a doubl e-screw kneadi ng extruder. M xture pellets were
obtained fromthe particles Y-A-19 and Y-A-31

i kewi se. These pellets were fornmed into 50 mt hick
films by 30 the T die nmethod. The anti bacteria
properties, transparency and whiteness of each of the
films were neasured by the above nethods. The results
are shown in Table-27. It was confirmed that the
obtained filnms were 192 achromatic (white) and had
excel l ent anti bacterial properties with substantially
uni npaired transparency. 193 Uy UUEAAAAAA O
Nti 000000 xi muMri "t rV'i .- Hmato
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pol yvinyl chloride nol ded artt@Pes Exanple Y-11-41 In

e He 21COMOS thon, conprl sing, 100 parls

wEixginio1eb Yofrtfag anti bacterial agent particles Y-A-3,

1.2 parts by weight of octyltin nmercapto, 0.8 part by

wei ght & EF3mRt¢ ¥ - Idi-diln of cmpafid ion cprpripyngel hparts
o} 15 i+-C [ ; d an aqp 0 .
s o Ry R o 1R ek, 0 AP R by ione
by fa tbdenmprdddagrendladi mgemic panes iatlek) YH80G., 2.2 parts by
| de | ates wer.e obt ed fromt

gg%%%%%gg Yg%gﬁiﬁéﬁuyaxgggﬁﬁ, .%igart by'wefgit 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 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.

It was confirmed that the obtained molded plates were
achromatic (white) and had excellent antibacterial

properties with substantially unimpaired transparency.
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Manuf acture of thernosetting A8din nolded articles

parts by weight of a curin%_agent (HY951 of G ba
)

Speci al th* EReWRIA Yoo L -42-d. )00 partgarty weidigmE ¢n
R . . t
(S e O e f oy A ) e

s tIde gatia byagesity pamfi cllagiiim hy dr edrdes fgr wEQ ght of

artificial_marbl in aver age .secaqondar, article
s Eh8 e 0BhP (I B Al D20 S PRER KRG Pa R
M/ parweky kaeatedotogetlei cbycagkneadesarand, the 51r1t of an

resul ting kneaded product was cured at” 90 Cfor I
NPRFHLEE Rt ingadcoX Hflthiodk Cipratpecislym@hemical Co.,

VRIS S O B AN A S Bl eor
phatds iwded meaduree hawincheraboreravrt hethontery esiddiscle
diameter of 30 um and a BET specific surface area of 1 m?/g
were kneaded together by a kneader, and the resulting kneaded
prodiict 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-31. 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-TIT-43

100 parts by weight of polypropylene for fibers and
2 parts by weight of the antibacterial agent particles Y-A-3
were pre-kneaded 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 likewise.
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are shown in Table-29. It was confirned that the

obt ai ned nol ded plates were achromatic (white) and
had excel |l ent 20 anti bacterial properties with
substantially uninpaired transparency. Manufacture of
fibers Exanple Y-11-43 25 108°Barts by wei ght of

pol ypropyl ene far _fibers arts wei,ght of the
ant i bac?érl V3P SQBRETBES: t%‘iag t%‘ a\/%é?\ég éﬁ%%ﬁe&‘@é@
t e@elrtaiadly aAwlawd)ease Qiﬁd<@éﬁglmgan@)ﬁﬂﬂ&@%{cte¥l%lt he
kneaded product was extruded into a 100-denier fiber

f PSPPSR td s wddh ﬁmSﬁ@n& lfﬁdd-mmtmné@d 3 ansp@erency.

|t t
[ ber Ware RagRlr o by 1ho Ab0ee RAgaro rhanh alfy dmoeded

aby tbhomreenTca]b:bgB}aﬂ upl@dtitenberstibersigbse in the above
obt ai ned fron1 art cles Y-A-19 and Y-A-31

IF%%%P?&OH @@ ‘irmed that the obtained

fibers were achronatlc (white) and had excel | ent
antlbacterlal propertles with substantially

uMBRHAR N weven fphrEcsml e Y-11-43, the
sgkgﬁFEg QO&E g@s not i npeded 5 by the screen cl ogged

up w coarse particles in the above extrusion

nel ti ngAneohedvedbinthatt Uievbhg no i@yt § aff ic.oe g/cm’® was

Exampl.e Y-11-44 10 nonwgven fabric having a density
oPBusECEERS f56™ RRR PALVERCBT o RS0 PPPERP et

f Ehampobtei nedi 3 by Exa vhdi drakd

web nethod and ra%hon1a%%ﬁenethlﬂgsgﬁﬁggghgﬁgﬁgbovéﬂﬁm]WEb

amerbadt Epi apkpr bper apoves ﬁﬂthﬁW@¢efﬁaﬂaDrbp§IW gest.

obt ai n h C 9

i kewi glgozfl{fﬁyéﬁ fal? S %r%gg éﬂgtfxﬁﬁ\e Zghe Paﬁgg(ﬂes

cHnht it PeantthdtAthe dbkaiwhed. nOHM@Vf@sﬁBbﬁlafemgh@wn in

a,?hfbgm_a%%c (white) and had excellent anti bacteri al
BPerifés with substantiall y uninpaired transparency.

190 wh3 ¥oRFi¥m¥dGhftViMe Ebtakhblf hbnwbvER FSoFCcECwere

FC N
achromatic (white)} and had excellent antibacterial

properties with substantially unimpaired transparency.
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rd a LL V> HHNwWHHc1cHHHC Nrt WW
WW 200 Manufacture of rubber nolded articles
Exanple Y-11-45 A conposition conprising 100 parts by
wei ght of EPDM (et hyl ene/ progﬁl ene ratio = 50/50),
0.5 part by weight of 5 the Pi bacteri al agent

p@faﬁuh‘f';%ﬁ;] % %O% ARant § Ly ueigh . of  di cunyl

pﬁbqa(n@:lié, Ai4get hyl - 1, 2- di hydr oqui nol yne), 1 part by
wei ght of a silane coupling agent éY-A— 172 of Ni ppo
Uni car AcsomPE?at)lonocemamﬁlag WP gPRT Bf %Yéﬁligzhta(ﬂdePDM
h k e
ar{@tiayﬂ%h‘é/%ﬁogaé/l\é@!eg%tgo ol t%%?'%g& }’V@f 5 %&‘E gf%eﬁ@ht of

open foll and cured a m nu

‘afther a{xtd@qut@rgl@tlaageat pamcliue«sk Yrrd- ded 3ppatres By weigh

ot B Les b |ned from he
part ?cr% % Xl NG Y- A Sfal %k%W fI
apbilipdet, er, l4&|trﬂir@}ﬁeﬂyﬂ.l as 2061111!9@%&;&%1@&@ €S WJal-+ by

rreasuiled by the above method. The results are shown in
TYBLENS0°L |3 SidSneoPHPHeagt RAENENEY obt hY Acf MSbpes Unicar
PEalestwar e, achrgaat! py(yBibar 880508d 9xCELYAng 1 part
anti bacteri al propert| substantially

ub¥npaighd DiapbpapbncywaaOkﬁ‘eadedgby Enaapba Yol lL- 46 50°C

6 hacryl ate_and 40

s e et r oL 0 ek P Ot PR, ~5tBh fodBy bRl ghtain a

ofz miA5thi bRt hplara ghyeel. dzrmﬁh@ﬁwka&s;_dé@ ﬁﬂﬁiés were
of di al k¥ pht hal ate, 0.003 part by wei ght of

h9]a€%?qﬂ?ﬁoﬁ§0m0 be BartipyeeYghr 18f apsr XFAA lndikewise.

- having 'ﬂ'lér%lﬂﬂl%d{%ﬂtalo{){ ﬁe&leg - S P. %m@%%%bgg%e%fwere

paraffin wax havin g porl nt

pagashyedebyghthef ahpmdmeahhgldr dﬂy@rn@gﬂll@s PaB® shown in
tﬂJil iﬁgigg based on 100 parts by weight of the total of
rrelﬁ et hacryl ate and 2-et hyl hexyl acrylate were

i nj ect eTk iwadsO confirmed that the obtained molded plates were
achromatic (white) and had excellent antibacterial

properties with substantially unimpaired transparency.

Coatings
Example Y-IT-46

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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an apparatus having a cooling unit, and 25 parts by
wei ght of copol yner of a nethyl nethacrylate and

n- butyl methacrylate (Tg = 66C, Mv = 40, 000) was added
to the 201 resulting mxture I|ttIe by little under
agitation, stirred at 60C for 3 hours and then cool ed

t ¥l t fhe eabdcieeCOMPELSI G 1] Rard H h
particles EFY— A-3, 7 parts 1%5’; wei ght uo ggaﬂf%% or %tlrred

ot M&Ehifay 2 thwgﬂarar@b then dcoabed toco)lmam 300

parts b KML7 of tsublshl Co., .
Lt d. ashaﬁg%gg}rl ?r}é&e na pani 1Y Widigt © %f&n’ﬁ Fapticles
p&r-gie Ta@aa:‘qmlmnmelgaiﬂ T ighd iR4eD teReraddeMit@ubishi
tggggbov product and left at 20C for 1 hour to form

ﬁ%’ i 3 -aff &n SRt e 30 BREdFelty wedgiht1 @f the

wasr1ede Mift S dHil R hyntde. abeye é@'égoéj?f%f%g%@e taIPJ 2 parts

above paragraph (6). Coatings were o romt
p&Rt eriebt 9fdiacyhdoaraxBde |4k enipsd ymBe zxat&m:lrt Snalteator

Tahl 0 t t ot d
coatadBep 88 Ehd obate " BReRite P e by Gerid o TOrb 1 houx
Caol Eomg aatest fhg fﬂmm&ﬁi\&d larAA bHIE pardls pl%btperty test

% polxg@nethyIS|loxane having a viscosi
2’5’6 ntipBi 8¥ &RhE abeveamwethgdods) 20 kbeaabove

t &%Q%la ﬁnCiE;} pa@&a@!n&@' 9@%e°5b¥a§ffgaof£8fﬂy£he pgrticles

blséneth Ieth yl ket oxyani no) net hoxysi ['ane wer e
t &g rﬁ@rauﬁdErAvééuawkE@nsﬁc nthet esgubtpaarse biown in

(2480 TELMe S S e AT B

uagteeliantuanmtabatberinlt propdrraee .5 parts by weight
of fumed silica having a BET specific surface area of

200 n2/g, 0.1 part by weight of dibutyltin laurate
apgulkPagt mhyepeh@lt of the particles Y-A-3 were added

to and m xed W he resulting m xture under vacuum
fBranplen¥nifed? 30 A 2 nmthick test plece for the

anti bac rt test. wa bt a dro p

this cd%%%éﬂ{lon é%g ?gtﬁgﬁgﬁémghggg E %@géng a

wet ecobt ay netd ZEF“tIl'ndﬂIGO FD’cUCI iceln@s pYidel 9nand Q(lfaﬁél group
| i kewi se. The_ anti bacterial property test was nade on
tHese teEtinad apdeteBarh B¥coedghtechi ¥amiropiemyel

gﬁ&%ﬁ%ﬁl@%léih&i@e £ BRY AL ABMmE Chox 881 LR Wik S 8 xed
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 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 thege test



Ashes obtai ned by burning the nolded articles, filns,
etc. of the above Exanples Y-11-1 to Y-11-47 at 900 C
were 5 dissolved in an acid to prepare sol utions, and
heavy nmetals contained in the nolded articl es, filns,
etc. of Exanples were neasur8§2by atomi ¢ absorption
ig?ctrq?hotonetr ductlvely Coupl ed Pl asma

RA P T Eadled Wit | o Soave, eeaoa (g hein the

r egivagmigled(Ar t i ghes fcefshﬂl“E% and fs'h%%afns 110 ofp1xamp! es
Y-11-1to Y-11-47 were all 0.1 ppmor |ess, the

cont ent A6t emeolha inegppy &unr@sm thedmohdedartteimienf £ilms,

ilvtrézat\/\clgilsf‘D oungaggﬁat t ?%I bac e?ﬂl ar lggzﬁn%gﬁ%osﬁi on Were

ofditsse lpresk amt ani mmlmcoprapdr&r pdlatsoher Nesld heavy metals
ther%f rom(fave hi g ty and . 15 excel |l ent heat
|

d&CEY ot rtélﬁ J9ed B33AGhEs ) TLimsy f4 naE Axamples
Nwere fAels0rBd0bP &3 dhik aQsQrHt'foH spec‘:"tf‘bphot&né"cr%%& ICP

amro roro Uro J.
0 (én@U@tGV@lo’ Foypled @l@smam rmemhqd H HhH HonUeNtsdolﬂ Pb,

008 P97 6 e s modeh AP4CLRe oy fivers

10 rof Examples Y-II-1 to Y-II-47 were all 0.1 ppm or less, the

15

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.
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5 (2003 revised version) which differs fromthe

present invention in that the culture nmediumis

changed froma sensitive MHB culture nediumto a

pot at 0 dextrose agar nedi um R uf actured by Ni ssui

Phar maceutical Co., Ltd., the™ antifungal performances

ofarithieraifd T ungaht agent part| cles 10 of the present

invention and the particles of Conparative. Exanple
werEnRlet Yed Iadé éRﬁr%@W&@mrﬂmﬁﬂw m—mEnﬂmand Y-II-2

grow h t L S _nunerica

val ue E&esigﬁgshgﬁa Ié 2y (r?-fthl Pﬁﬁﬁ%ﬂl f)@Ff%‘?%?f&%ratlon in

bédmmes ahidghrelr meﬁ'hedrmﬁsulree Tepbneesusbsiat ¢ SHeWMenidtherapy

a(ig g) 31 bel o 15 The fungl used are *1:

Cat“d3sh 1T Il HsHiHd ¥ NBRCU 65 s (i K hearryent

Milfentidn Gal lwgifnt r

(bact eri um of eggépﬁ aﬂnrfélgfil ack r&}c??gr%%an%ga% from a

USENSddiive MHEB au tenee NBQ@&lﬂCS a(pmmm demtmbsbaig&r medium

Vi il %YNH\%S% PLBLQ e%lﬁaﬂ IRt

r abtgifurigadi mrfﬂrn@-ﬂc@ o tﬁe Glntlme@aQ Qg@n@_ QaQ“thles
Ln LO u\ ut, Un HHHHHH

Hfu);\}fe Breseng; 1B|ve9|t ign gn h@) ragtic 1g|s gpmg)arat ive.

ul H He 0; X
SrEx}l?!hpthe %égomgﬁgﬂglééi 8&:1(()1 Oﬁg‘i"e‘é’&%d d.n pgm ag E?ﬁSNﬁnlhlmum

CIrRIvEnPENemticm mongentratibn. U) AsPthis numerical wvalue

becomes smaller, the antifungal performance becomes higher.

The measurement results are shown in Table-31 below.
The fungil used are *1: Caldosporium Caldosporides NBRC 6348
(black leather mold), *2: Colletotricum coccodes NBRC 5256
_(bacterium of eggplant black dot root rot) and *3:

Ustilaginoidia virens NBRC 9175 (bacterium of false smut) .
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UP4 XwU 01 -04 206 It was found that the antifunga
agents of the present invention have nmuch higher
excel | ent antifungal performance than that of the
antifungal agents in Conparative Exanples. 5
Cosnetics Exanple Y-11-49 Wat4P€in-oil type creany

enmul sion_cQ I.CS onprising the c onents of
Eampl o it CHPATALTIE Co5 i oAb e et i @resent
béheventicn heepangsh hAghiext 8keel0ent Dt ¥ruRiLl @hFormance
denoted by 1 to 5, surfactants denoted by 6 and 7 and
anham Fbagt%ﬁ itd1e ageAfuagadt agepl st bn VRempeas tgiveg Egamples.
as A, a mxture of purified water denoted by 8 and a
hunmect ant denoted by 9 was designated as B, the
ncgsuesdck and B were heated at 70C, the mixture B

SERele re%”i tg the mxture 15 A under agitation, and
t RE MBSl i%& %Pbduct was emul sified and then cool ed
to roonwhespenatuvia t9pebtaieAmyakairlisi ol loostle cs
creany .efmul sion cosnetics. An antibacterial property
t ESTPRAS LGy Thed composerdsy ©f Feaw lemans fGammaxat ibe
ugi cohi A @ ' th :
e AR ey Shi Y (T R ab RECTEELe Ehiticn” 1% miprure
eaf hobly et ex babhs d¥ndbeainplye labd Tormparfatd tem tx deploged by

L R I K T

pespl eawel er@sk et phioieheakiathat RehokRe PEESPAG WRBumectant
still giving off a bad snell 25 or not after 8 hours.

TRENAEGSUPENR MRS danicmades arofim Fhe ThBHerae HanshB were
SBGethg 56 90 ol B o8, Y A e
OAQuURer GodHdtAdn, @nd 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 30 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 agked
to check whether the person was still giving off a bad smell
or not after 8 hours. The measurement results are shown in

Table-22 below.
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d U208 It vvas confirnmed that the cosnetics of
Eﬁaﬁgbggtﬁ;mal deodorizing sprays

Example Y-II-50 and Comparative Examples Y-II-4 and Y-5-13

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
emulgified 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 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



the excellent antibacterial properties and suppressive
effects for bad snell. On the other hand, the
cosnetics-of Conparative Exanpl es had no

anti bacterial properties nor 5 suppressive effects for
bad smell at all, though the 2B8snetics of Conparative

CYBT 5 15T e SAUEATE T e

agentpeob lehecpamykes] Ao et RC e RIESHF . Wage
added in Conparative Exanples. 10 Anti bacteria
dBEGSHEMRE s Fesys TSk @RS e 130 Takd seoidh Srehavre
Exanples Y-11-4 and Y-5-13 2. 3 parts by wei ght of

di propyl ene glycol was injected into a container
heated at 70C, and further 2.5 parts by 15 wei ght of
lauric acid, 1 part by weight of nyristic acid and
3.2 parts by weight of triethanol am ne were added to
the container to prepare a solution. This solution
was added to 90 parts by weight of ion exchange water
heated at 70C little by little to be 20 enulsified so
as to prepare a foammatrix solution which was then’
cooled to 25C. 1 part by weight of the antibacteria
agent particles of the present invention was added to
and m xed with the foam matrix sol ution under
agitation to prepare an antibacterial 25 deodorizing
f oam aerosol conposition. 180 g of this conposition
and 20 g of an injection agent (LPG 0.34 MPa) were
charged into a spray tin can to prepare an

anti bacterial deodorizing foam aerosol spray. After a
person always giving off a bad snell fromunder 30

hi s/ her arnms took plenty of exercise, his/her sweat
was collected with a cotton handkerchi ef neasuring 15
cmx 15 cmto be increased by weighing 0.5 g and 5 g,
respectively. After 1 g of the antibacteria
deodori zi ng foam aerosol spray was applied to the
front and rear sides of the handkerchief 209 which
was then left in a thernostat tank at 30C for 10 days,
10 peopl e were asked to snell the handkerchief. The
measurenent results are shown in Tabl e-33 bel ow 210
Tabl e 33 odor test people who snell a bad snell
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An increase in weight of handkerchief,

anti bact er

i al

agent An increase in weight of handkerchief 0.5g 5g

Exanple X-11-50 Particle Y-A-3 1 pbw 0/1
Particle Y-A-5 1 pbw 0/10 0/1

0/10 0/10 Particle Y-A-10 1 pB%
Y-A-11 1 pbw 0/10 0/10 Pai

0/10 Particle Y-A-19 1 pbwék?%og’g/
1 pbw 0/10 0/10 Particle Y-A-1-2 1 pbw

A-18

0 0/10

1 pbw 0/10
0/ 10 0/ 10

Particle Y-A-8 1 pbw
0/10 0/10 Particle

10- Particle Y-A-31

arative Exagghg Yaii-4 5/10 10/10 p
(silv supporting zirconi um phosphat e)

Tﬁ%%&ﬁgswﬁ% smell a

Conpar at | Exanmple Y-11-5 (without an 1Dbafl &8&10
anti bacteri a gent) pbw. part by weight|It was found
tthat the anti ba rial agents of the 5 present
i| Byendticaredwd imich higher performance for preventing
bad snell than those o he Conparative Exanples. {E °
2 ¥E19k% [ faddadkar Hisd nple Y-11-51|and
(@@%q@tdt\éqfl@iarggeq& Y-11-6 and Y-11-7 [ %of the
anti bacterial agent of the present.invention, 5 % of
gtarch (dry paper rei nforci ng agent); o of 5
(tea-formal dehyde T1.e rEer it preingagent )
y S i o 1 O gﬁeun%d gijé“ (q(fn\Ng’i‘a'éj;ﬁ?]llﬁP Friafer)0aPd 5 % p?Ja
ehuapilee x esisy pagedibnk agheshveyh 8710 %76 | o/ 10
ﬂrxed into 82 %o*——bJ—eae—h%d—ehem—eg. pUp yfn nake ﬂ/
mm t hi ck paper ayaatpaﬂaerY PcaéhﬂnpbwA sobmx 5 cne/10
pi ece was cut out papgr .10, to carry out—f@an
~anti bacteri al proaj=?vang Y5 Fhé B}Ogce ?’ﬁ d 0/10
accor dance with thBaﬂ’@@MEeW@thodo(Q) pbﬁ t e par agr &P}"lo
7). The result srare—shoewr—+n—Table hﬂ' ow—212
rabl e 34 Antibact pPa&Fieést YABChar LchPY /10 nunbjed/10
bt colony cfu/m | porticle y-a-18 1 pbw | 0/10 0/10
Particle Y-A-19 1 pbw | 0/10 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 Rl (silver supporting
zirconium phosphate) 1 pbw
Comparative Example Y-II-5 (without an|10/10 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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Anti bacterial agent E. coli NBRC 3972 Example X-11-51
Particle Y-A-3 5% 10 > Particle Y-A-5 5% 10 >
Particle Y-A-8 5% 10 > Particle Y-A-10 5% 10 >
Particle Y-A-11 5% 10 > Particle Y-A-18 5% 10 >
Particle Y.A 10 5% 10 > PartPife YA 31 3% 10 >
P@ﬁ{ﬂlqgaect\é-ﬁall QP%@];LO > Conparative Exanple Y-11-6 1
silver supporting zirconium

pl’i'éé’s‘vpmdtee)Y E%-@dnpadaﬁompaEaampbeEXathplé’s (W Ihositareh 2 11-7

X 106 nd er| W | t found that the
antlbac?enzﬂ %Sﬂgébggg ;ﬁgﬁﬁ%P%ﬂﬂV%ﬂ¥?%ﬁnF&@VGntlon'
mEcts ifghara it | (st qya;egr wiﬁmﬁg{ &ydh@n, those, of

the co ratlve Exanpl es. 213 Agricultural chenicals

( AR Lapdnids) reedimpl(wet- papsy wetnfonpinatdgent), 2 %
Exgnp I arts

wotght Captahibaite (hbxhandh ELPIBLE art SREbiccs Bogyaniae
péfﬁtsgnbgomdghme(a@mersawe Mididau)ngve&epmﬁedqa tiatted 82 % of

cal arponat e. as | ane couplin ent

(B RREc e ReaERT Puth I 8965 Rel g R K baver by a paper

p@lbﬁmhét hYAeBecmakKSU cal b!éc@t hek Eﬁﬁr baet apbh, tii_QLs ,paper
parts by weight of ethylene glycol (surfactant),

pEPt C%Vrm%talbﬁrbt&ﬂﬂawmlaﬂu prePersyutesti @atuh:m plece in
S 4 g wat er _wer
ncrorariCs, Ehn Ead REYS MiSa T, o YlBhERgtLh ()
r@balrﬁﬁglﬁsxaweesh@wnuﬂhfG&Mlﬁ—watkgﬂmmnd by a bal

mll to obtain an aqueous suspended agricultura

chem cal conposition. This was diluted with water to
1/100 and injected into a comrercially avail able
plastic spray. 15 In Conparative Exanples, the

procedure of Exanple was repeated except that the
follow ng particles or Bordeaux scatter powder was

used in place of the particles of Exanple. Meanwhil e,

an eggplant and a rice plant grown as |large as about

20 cmwere prepared. 20 1 g of a suspension of

Col l etotri cum coccodes NBRC 5256 (bacterium of

eggpl ant bl ack dot root rot) having 1 x 106 cfu/n

was sprayed over the |eaf, stem andbase of the

eggpl ant,



1 g of the above aqueous suspended agricultura
chem cal conposition diluted to 1/100 was sprayed
after one day, and 25 an out break of black dot root
rot in the eggpl ant was checkgg after 30 days. The
test on the eggplant was carr 8 out by putting soi
into a pot having a di anmeter,, pf §% cmand a depth of
30 cmto a height of 27 cm H a suspensi on of
Usti |l agi noi dia virens NBRC 9175 30 (bacterium of

a SnUt) r““ﬁﬂﬁﬁﬂaété@faffHéE% was Sp&ﬁ&%ﬁldﬁ!%%ll
the | eafs—stem and base of the rice plant, mirQﬁomnmw
gueous sus ed agricultural chem cal ,onp05| Ion
iluted to 1/1 s sprayed after 1 day, and an
ut break of false s n the rice planicﬁﬁglchecked
pheib3Qteaval hgeriest 2 on the rice|plant WS4,
carried out by putting soil int pot having a
di aneter of 33 cmand a depth of 30 tp a height of
2 der -thecC t bar € covered
B T e o P8 chan] Mt of
hat er was 5 eX|st=BartmcﬂbeYSAJE 5¥he neasurenent

ahl o 2L

esults are shownf[Ttm IdUIc 35—+betow—21p—Fabte—35
bl ant  eggpl ant bl aBRTELESpFafr 8f BFse  spdP >dot root

rot Antifungal agg erPapt kel e Yr A 3_Not
bbser ved Not obser géét%%k {%pflilb F}'gn\/\n el
Ant i fungal Partic EaﬁtAsBehMtAemses%ed Noloobserved

agents used in G i we sent
nvention Particl P@rﬁ?g Rt - %b%@r@ed hb 18bzerved

Grown well G own WehitiBaetiche,y¥-As«l 0 Noj,observed
Not observed Giown—me#L-@;emn-ueLL_anrt'P?ﬂ Y-A-11
Not observed Not pBattvele Grawalwekl G o wel |
Particle Y-A-18 NOI_opbserveg NO bserved Gowr wett ]
Grown wel | Partic#%reé ii gﬁéfiég gfved bt > obser ved

Grompa et i v&r Bxempek| v-Parki cl e Y-A-31 Noi wbsgsved

Not observed
particles Rl (silver supporting

zirconium phosphate) 5%

Comparative Example Y-II-7 {(without an|2 X 10°f

antibacterial agent) 0%

Tt was found that the antibacterial agents of the
present invention had much higher antibacterial performance

than those of the comparative Examples.



Gown well Gown well Particle Y-A-1-2 Not observed
Not observed G own well Gown well Conparative
Exanpl e bserved in Cbserved in particles RL (silver
supporting the whole root the iﬁol e root zirconium
phosphate) and w t hered and WI2 ered Conparative

Mﬁl%lv%éﬁ&%r | AuindPor scatter

rcially
a\FaﬁalrraﬂJee YBdId&2urndndompahat euie amamplhe redrIstattdey-II-9

pover SHLOLALD Ly 1o SOBPEL S LRLe 2nd. 01 o oy

C pandsealts infrelnite ondr eseﬁértQWtWﬁ%%%%dﬂﬁ@%dl fying
hi gher, agri cultural 5 performance an those of the
c SSSLRitRd otk Sifdicddim carbonate as a pidageAcwsplingaagent

ant [ ™ ont

Tbackel Sy, CHRARRE By LM SO MGy tene
tlaé.kyﬂ.olalld\MM@tﬂIamulsmx(f&dt)arm) (¥-0 Jparts by welght of

A H20 - ereln a,

( %31}}1?11&1% ¥cg;t P%R/fad: 1 Q(g Qg:@tgn wgighg qu g{anthane
1r&5be2‘ ?erﬁumsffﬁcatlgn%]aﬁll(lz%lg} andlad . § p{afts 2}35,5we3.gh_t
4 <z <7and 0 S 5, respectively, Bis at leas

oRE WBhBYavere eai @ﬁ“%iéllél%%@ g iere kgr@ubtomomlxer and

Vaﬁélefé($lggtﬂg%;lﬁ)§%al n‘b%g unlr%o%w;%gn I‘(% e v%%rpcaelsl mlJ.'l

byot hbtadnbens agliewnlss suhpteheledabjgmiszulmiﬂasf ictenfical
ani c. aci d ani on

[5\8%85%%6?1% 3 'E}%\f%]w?%cﬁ;{;%%@ BLE® VHLRY GRelbiA0qand

bin§ecY¥edziane B &@fnhléh‘: if: 1@?’0 Q¥as l@bieo p'-i»asQ i® sbray.
b<1.35 2. 5< ¢ < , <z < and
0 < I<n - ORRATREE V& @P@ﬂmPBelSs ﬁéel Eﬂa@@e@me i &xalmpde was

Cﬁéb,@QteaeE§EE§%4EEQ EHE/I $69 W%?l%shggﬁg%%% E%t Bordeaux
aatabher grovale nyest used almlphgce ®ft Ithler@érw\bdzl:dgs hESExanple .
aver a secaondar article dianeter neasured a

laser | UEPRTAELT UL GHPPRAIHG MR hGd 5f PO (P G Large
3as Thiecapt bashewbak gg@phrégcordl ng to claim1l which

has 25 ..a BET specific surface area of 0.1 to 250

cnp/g. 49 Th& awePBREieniafl Caddmtosedeu receedes MBRCLS256
V"t]l')&@téflulﬁ uén%aQSgbigﬁ{: ediwtkhagt L8ast 80§ Eglvﬁﬁ%eq x 10°

fromthe gro
cfu/ml was sprayed over the leaf, stemandbase of the eggplant

1 g of the above agueous 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 cm.

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 sprayed after 1 day, and an outbreak of false

smut in the rice plant was checked after 30 days. The test



consi sting of a higher fatty acid, silane-based
coupling 30 agent, titanate-based coupling agent,

al um nat e- based coupling agent, al cohol phosphate and
surfactant. 5. A resin conposition having

anti bacterial properties mhi%%4conprises 0.001 to 300

g%%.lt t?nh yri/\%% %g{?n w%.ge%'%%%legﬂtﬁ?%m B h:%&lnlggggll&pto a pot

ahawhwgt ar dahmé’esrl’\oﬁm’a)(ﬂ:ﬁﬂ taind aWBepBhCORPI§ S&6 tPa height
0l to 2 rtszg% ht of the antibacterial agent

oP cFdi AP Eipn diaghtvadrer begsiliy seyergd the

exgelrheat oft FR@S %%rlqn%t & AFARLIDACLEG Al 1H5 'u{é_ter was

nol ded article formed fromthe 10 resin composition

ofxépaemtsingthe\mait.i bibeeneabutenent aresdl s Gmd sdown in

r%%bﬂe ggnggiltlon of claimb5. 15 9. An anti bacteria
formed T'om the resin conmposition of claimb.

10. An anti bacterial nonwoven fabric formed fromthe

resin conposition of claim5. 20 11. An antibacteria

coating forned fromthe resin conposition of claimb.

12. An antibacterial caulking material fornmed fromthe

25 resin conposition of claimb5. -13. The anti bacteri al

resin product according to claim5 which further

conprises 0.000001 to 0.1 part by weight of a

fluorescent brightener based on 100 parts by wei ght of

a 30 resin to inprove its whiteness. 14. An

anti fungal agent conprising the antibacterial agent

conposed of silver-containing alum num sul fate

hydroxi de particles represented by the forrmula (X-1)

or (Y-1) of claim218 1. 15. A cosnetic containing

the anti bacterial agent conposed of silver-containing

al um num sul fate hydroxide particles 5 represented by

the formula (X-1) or (Y-1) of claim1. 16.

Anti bacterial paper containing the antibacteria

agent  conposed of silver-containing alum numsulfate

hydr oxi de particles represented by the formula (X-1)

or (Y-1) 10 of claim 1.



17. An anti bacteri al
anti bacteri al

deodori zi ng spray containing the
agent conposed of silver-containing

al umi num sul fate hydroxi de particles represented by

the formula (X-1) 15 or (Y-I
agricultural chem cal contain

by

of claim1l. 18. An
a the anti bacteri al

agent conposed of silver-containing alum num sul fate
hydr oxi de particles represented by the fornula (X-1)

or (Y-1)

conposed of silver- and organic

20 of claim1l. 19abPAn anti bacteri al

agent

aci d ani on- cont ai ni ng

-

[«

t

1
he fol
AgaBb-a) b
X, Y, z and p
1.35, 2.7 <c¢c < 3.3, O
4Antzfanghkua@eﬁts p <5,

ng formula (X-1): 25

S04) y(OH) z' pH20
i sfy 0.00001
1 SxS
;

c,

cti

Rok) rogthercei n
Ga<0.5 0
0. 51 1.7 <y
ver, Bis at

um sul f afgeydroxi de parti ¢lgg, LEPLESEN LAY ant falsd

smut
a ) )

7<Db S
< 2.5,
| east

A @

e nonovarent——cation t

¢GHETBEE ng of | BerRACle

alue (I'b + 3¢

RN

'oan
) obtained by nulllp yi ng

Lt

3{\1%? observed
Fepegrell

by &ivgtmgaber s
| dyent sB@eddnl y
The arntsebact el

>P9§t
, A is an orga
cecordin

I@ies Wf_the cal NeBSobsetivied! |

NGEoftykidni on

) to claim19,

ERo® Shserved

G gvgi well

ereirn

4@¢—agenL—a
nPeratidlk aniaeA A in
sel ected fromanio

P19 invdrgiayr gal
at | east one

%‘THE ‘?]?ﬁemeé (
hErdras ok 1dn an

pEPY ghgerved
quwnﬂwell

car boxylic acid
P1. The anti b;
Wherein the

ac?§r|§1a§§§%?8nic

accor
rganic acjd anion

RIE aéﬂ%%’%leh‘*

% 1 or

dﬁ’ét‘:‘ obServed

|%r?"% [iell

bpersallectyed -fitom a
Kylic acid and org

s at | east
Dr gani ¢ car bo

hNoh soldssegeddon
a@'r@wromqar box

‘If\ 29

Mok observed

Vdtdwn well

e neornie o

A (X-1) is at |east

aci d having 1
ant i bacteri al
n the fornul

°%Sf§V8§he

rl\é?lh obgerved

%ﬁ@“hﬂﬁ%&alen

tCram gell

sel ected from
NH4 . 23. The
19 which 15 i
the "c" npols

t he total nuni

bhe grQuR_gonsi st
anti bacterial agen

5—p+repared—by-repla
pPartgalei Hudr3h t he
ber of nols of Zn2

HGEavdy oelYi 4+

ot fo¥atve&i3]
[cAGHPLALRT O

Notalfbserved

<§?€yﬂnwell

gpng_iLz_oL_Lq
¥ egrYsd )

Na& ﬁlbserved
Zrowhheell

anti bacteri al CGOr d] To
part of S042- % ;éﬁ%)g £

he f or
ed withi at | east

®d @I IR LBy

g (1S

Il
inorgani c adi

T obelrvea
-Gd:calwgn well

ane at he
Seimgetred ife abadripd egr oup consi st
NO3 S|044 a d_B033 . 25. The 4
é??gﬁgﬁﬁ THVir 1 5UPRPI i

rﬁmc%ﬁ@a&egh@@ﬁa%) fornmula (X-1)

| oYEeafreBOf3 OO
nti bacterial 3
e WRopaMerE|

A0 heMEreq

Ibserved in
gent
gdiegvhole root

and withered

Comparative Example
(Bordeaux scatter powder)
(commercially available Bordeaux

scatter powder containing 11.1 % of

copper sulfate and 6.0 % of copper)

Observed in
the whole root

and withered

Observed 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

25

30

a sharpness (Dr) of the particle size distribution
defined as Dr = D75/ D25 (D25 is the particle dianeter
of the 25 %value and D75 is the particle diameter of
the 75 % value of a volune-based cunul ative particle
size distribution curve 30 meds@red by a | aser
diffraction scattering nethgd) of 1.0 to 1.8. 26. The
anti bacterial agent accordi %5 cl ai m 19, wherein
the par hhche6iBa8£LPEESERESE dddied @Ml ave¥-bbngBdning
220 spherical, disk-like ("go" stone-like), paired

( Rawpdnger spilifaye hivele ogrigien Dantd clesc rgpyisanted by the
parahlel.epi Xggonal >-.i ke, col umar

263 10%!1551) Bedniexagey! il dhe-r)

(cask-1i or oct when observed froma SEM

pHageki-g) gidr-aphs0, )5, (PH) , ThH,@nt i bacteri al agent (X-I)
according to claim 19, wherein the particles have an
aVBeE§dNs@eoRdaFy ParYi cFedBfiaRetafisfgaduP@U0by=t Be< 0.5,
| gser <diyf fxagt{on scatd erin thodppf <01 <t 0

28. The antibacterié? ageﬁtgéggopd?%g Tbgiréiﬁiﬁgﬁis%< Y=
wBebei A& <t fhe< parand|®sshpve & ,BEEsppetiiMed ysulf dseat least
a 0 : . | bacterial agent
a%%%r@%%%v%ge%?aclam % 9 1'Letzﬁi'rcé-’l%r‘i-i Eggmgﬁ‘ﬁ%ﬁ){oﬁg{/ ,C%? S&%%lﬁlg of
| Nat hetH,0r nitil an@XH1)” satiestpt@100d1lua €1.43,3). Bbtaingd by

Gx <0.2

g1etplinSs e RLeses i bbemEr woF ol SF G e ions

088t BAQ¥Al £nt (6Bt ofk)sel 6t eghd oMt he P ¢ 2@1id anion,
consisting of Nat, NH4A" and H30, and the total value

( [B9:BR3el)s Bt aiPed (BP: hadQH)pl pHEG t he val ences byYthe

n rs_of .nols of the tions,satisfj b +
3§§Q§eiﬁ.asd?’fﬁey%nﬁ 6&@?8rﬁaﬁlﬁggn§-§§§8£d§% fo0-2. 0.8
ckaim=191 . whereim =28 K iy uhe Lkoymula o X4 k kS<ab and 0 =
Ieag} one organi.c acid_anion selected fromthe group
cBrSi Stri AFPEANGIY adl d 8 GiF, 1@ash OncadaRa B, Stalgation
agkleboBd fabh HHL ga@ug; teRsi8kYG8r b 81 dNHLONK* and H,07,
gallic acid ion and lactic acid i on. 30 31. A

s M- EBnThi @rngnal umi num sul fate hydroxide particle
anti bacterial agent which is represented by the

following formula (Y-1), has a sharpness Dr = D75/ D25

o?. t he ThxEaenhitdbe ctiezd adi agehbutdanrdbigaiteedldym 1 which has
S«‘:Ixcﬁ/ Ita}d\%ﬁen %ﬁhe %rt %yg éa)a%‘l(jj:?iq:t%%: rd}g% (J):‘nmtera}.%ulr%rdgle)y 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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val ue by the particle dianmeter D25 (on the snal
particle dianeter side) of the 25 % val ue of a

vol une- based cunul ative particle dianeter neasured by
the laser diffraction scatterlng method of 1 to 1.4,
and are spherical: 5 | AgaBb- af

SEALELCRN T Yo e i ¢ M5 TD Bars By Visigne of

<acré53n 1.7<y <25 4<z<7and0 G p <5,
respectively, Bl + is at | east one nonoval ent cation

sel ected fromthe group consisting of Nat, NH44, K4

apd H80kn ad0:ad s TL i
alunlnun1suﬁ?§te hg%%OXI 85§§aﬁﬁp |§{§ntﬁb agﬁi%%mprlses
aQeﬁD Lvitrd é!rpausts épﬂrﬂeaghmbﬂo‘yhe feent il d toant dreglL égéﬁulcﬂf claim

; shap ke a 15 | AgaBb-al bl M3-cAl

( oiﬁ(%&? eroéf. f Zesgn @nq has &ﬁf&e&lent
sa&aﬁgpaeeﬁggol < a < O 5 0.8 b < 1 35, 2.5 Gc < 3,

1.7 <y <25 4<z<7andO0<p<5 respectively,

B" is at | east one nonoval ent cation selected from

the gro

Wi s ol HRRE PR 2 Ml ded e B AT 2% ohe
hydebdri demppaitiohe ofintilbaet ér.i al agent according to
claim 32, wherein the sharpness Dr = D75/ D25 of the
particle size distribution 25 obtained by dividing the

particlendiasebgetB¥0afonitherbangs rpamt Lakerdsapet er
side) of the 75 % value by the particle dianmeter D25

(BATMPRE1EHAN| ofartpdmeSdi anet er side) of the 25 %

val ue of a vol une-based cunul ative particle dianeter
measured by the |aser diffraction scattering nmethod is
1°to 3 laBtiBdctérsal vEibeonfaimedgfabmnthenrestfat e
éd roxi de e.anti bacterial agent which is

r BT%%%%?%aHb9%tﬁéalpo Fowing formula (Y-1) and

rect angul ar paralleleplped 222 [ AgaBb- a]
bAl 3(S04) y( 2. pH20 (1) wherein a, b, y, z and p
saf i sf yAID: ckeyialongnwoven fipbric fogmed frem phepresin

5€O@§b§ff26ﬁngf OcEPs 5, respectively, and Bis H3O.

| ver-contai ni ng al umi num sul f ate hydroxi de
partlcle anti bacterial agent accordlng to cla|n134
ness. Dr = rticle,

th h
1D ot BT o < it b 1 D i ot B! THE. QP FER LR
o g €1t LD é@ncm@ml arge

12. An antibacterial caulking material formed from the

resin composition of c¢laim 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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10 particle dianmeter side) of the 75 o value by the
particle dianeter D25 (on the small particle dianeter
side) of the 25 value of a vol une-based cunul ative
particle dianeter neasured bélghe | aser diffraction
scattering nmethod is 1 to 1.87°15 36. The

ant i bacterial agent according to claim31, 32 or 34,
wherein "a" in the formula (Y-1) satisfies 0.00001 5

a S 0.35. 20 37. The anti bacterial agent according to

df@ m 31, 32 or. 34 i,ch has, an aver age se%pndar

parti cl & SERRLET CrLEdFedY e amd Tditrf 23Rt Gemposed
sedt tsdniieg eRimted i) al ur nld BulB3fe MBiroxide particles
anti bacterial agent according to claim31, 32 or 5% 34

WRERT SR teBRY dhecifarausly f @eellarea 6f-D. ©f clzsion 1.
nm2/g. 39. The antibacterial agent according to claim

31, 32 or 34 which is prepared by replacing 1/10 or

| 8$s of Antebagterdadl papkrS@dbmiainSd) the Ehe ifectddal
(Y-1).by at |east one_30 other inorganic acid ion
ﬁﬁ&%&%&%?&ﬁegﬁ&fg oY SEoITER My N Iy isium spydface
HRGBZ ox i0R3Zaxt NBes roidédcaREBOP3 he AlrmfL 4BKNEY Of (v-1)
manuf acturing the silver- and organic acid
aRfofL@3At di-ni ng al um num sul fate hydroxi de particle

223 antibacterial agent of claim 19, conprising the

steps of: adding an aqueous sol ution of an al kal

havi.ng an aphobabeatrieat dandandzangoepaaiC cantdihong the
nixgd aggeous sol ution of %éuq%nun1sulfate and a ,
sOFFAPECEREFEE AIRRE IR FRA NG LA ViR 6PREeAR 185t foHminum
t sutERER Mgt de PREARN cCAEDTOBen B84 &Y L Re f¥u1a (X-T)
organi c_aci d ani on-contai ni ng ‘al um num sul fate

h98r 6¥rdé pér€ilefiBdsl.-and bringi ng the obt ai ned

particles into contact wwth an aqueous sol ution

contai ning silver under agitation to ion 10 exchange

sbée of Anlsgrmiatulinsradf chbmipaitdahtesi mdid thiel aetibadderial
Aéngtpod of ma ufgctuiing t he spheri cal ,

sTPVer- cOP8Phtng T af dm RGATSOr AT Hy BLyRi gamp st Eate
anydbegt eeiplrtaGas 9épet kAt dd by PR oY & %Xﬂ @3S (v-1)
of ; 15 adding a solution of a hydroxide (Bl+

habi 7g240 Feast one nonoval ent cation sel ected from

the group consisting of Na+, K+ and NH4+ to a mi xed
solution of Alum numsulfate {Al2(SO)3} and a

si¥ f at A @Bt+12€864) plhayeny ddwpcazal/of sioinoviad entl organic

R TR LSRR T SER O
represented by the following formula (X-I):
(AgaBb-a) pALcAx (S04) y (OH) 7+ PHR0 (X-1)

wherein a, b, ¢, x, v, z and p satisfy 0.00001 = a < 0.5,
0.7 = Db =1.35, 2.7 <c<3.3, 0.001 = 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 (1b + 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 claim 19, wherein
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sul fate]) beconmes 0.6 to 1.0 and the ([sulfate having

a nonovalent cation] / [alum numsulfate]) nolar

ratio becomes 0.3 to 3.0 to carry out a reaction

subj ecting the obtained reactih9g product to a 25

hydr ot hermal reaction at 90 to 250C to form al um num

s WHeatorganidl exiide fpardd @ 6S tHd T tdesnant iid €% 1east
into contact with an aqueous sol ution containing
si9fePedREERPabT PR AP PRERIRR RINgETaBdAecatbedplic acid
MRV i g with silver. 30

42. Aﬁgﬁrﬁ#@%ﬁﬁ{aﬁ:ﬁi ngé taﬁefd(sj'l sk-1ike
silver-containing alum num sul fate hydroxi de particle

anti bacter.i al ent of ¢laim32, conprising.the steps ,
oP T addiNG SPSERRTTBRLB! WANRPAGTBINYcHY CRaIMLY apherein
| ed®d o2ddnienedianevalenta sel eeleed ARt & -aHO0UR at least
consisting of Na', K and NH4' to a m xed solution of

AP REheShrfafeon Andonsdagssy on aa eraeniemmtheoelit acid
a I : : V] t : e oval ent
cg?llﬁo%§%§né%&%%g%ﬁgég%%géae}(ﬁ% ihh%d' ul \%I %?1{?5? a 31%3 B (-ﬂ:: ons..
(hydr oxi de having a nonoval ent cation)/[al um num

syl.fate + [.zi.nc_conpound becones,. 0.6 to_1.0; )
s%%j'ect JFHS a(r{ﬁelkb‘-’l)cft_a‘?%fﬁg]&%tti %ﬂcﬁ’%ﬂ’&%tm{ glgim 19, wherein
hpdiat keemEbrigast i(n 13t 120 40 1230¢ R HIRAIMERIBation
sul fate _hydroxide particles; 10 bringing the

pEFLEEFes fxem Ebst JEOUR Congd stdueoes MNedl uHi@h and NH,*.
contai ning silver under agitation to ion exchange

sone of the nonoval ent cations of the particles with
skEBver.Thd3anpibethedial aganftaatuordgngheor ettangubawhich

15 _paral l el epji ped_silver-contai ning alum num sul fate

981 B 8- AT PYcFEPAACIBACLAR: &F A58At Obf tOFarf 3H01s of
calpii #ufAdik thstepmal (K1) NgiaR A9 aQs B YutidedN o8f mols
al um nym sul fate with a suspension of anorphous

+

aPEnPRuUM P8k Tde " under 20 agitation; subjecting the

obt ai ned reaction product to a hydrothermal reaction

at 100 to 250C to form al um num sul fate hydroxi de

patti clBse aatd bedtegiiad abgenparddadtding nbocTaohth dct, wherein

ith. an ueou sol.utjon contaj ni i l.ver under )
%’%Ljf%tcffo%%{“o |°§n (éé‘_t)H’aﬁBe{?% oﬁ%r_‘%l?aial‘ h&g'rén&\?aff gRtaced with
cat ileRs tobnk he: ar EnekganWict dic 58 |1#f selected from the group
consisting of PO,*", CO;%7, NO;~, Si0,* and BO,®".

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
a8 Dr = Dq5/Dys (D2s is the particle diameter of the 25 % value
and Dys 1s 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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spherical, disk-like (“go” stone-like), paired
(hamburger-like), rice grain-like, rectangular
parallelepiped, hexagonal plate-like, columnar (cask-like)

or octahedral when observed from a SEM photomicrograph.

27. The antibacterial agent according to claim 19, wherein
the particles have an average secondary particle diameter

measured by the laser diffraction scattering method of 0.1

to 5 pm.

28. The antibacterial agent according to claim 19, wherein

the particles have a BET specific surface area of 1 to 100

m*/g.

29. The antibacterial agent according to claim 19, wherein
a, b, ¢, %, ¥y, z and p in the formula (X-I) satisfy 0.001
=a<0.3,0.9=b=1.2,2.7<c<3.3, 0.001l = x = 0.2,
1.7 <y <2.3, 5<2z<7and0=p<3, respectively, B is
at least one monovalent cation selected from the group

consisting of Na’, NH,” and H;0%, and the total value (1b +
3c) obtained by multiplying the valences by the numbers of

mols of the cations satisfies 9 < (1b + 3¢) < 11.

30. The antibacterial agent according to c¢laim 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 = D75/Dzs of the
particle size distribution obtained by dividing the particle

diameter D;s (on the large particle diameter side) of the 75 %
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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 method of 1 to 1.4, and are spherical:
[A9aBp-al b [M3_cAlcl (80,)y (OH) o - pH,0 (Y-I)
wherein a, b, ¢, y, z and p satisfy 0.00001 = a < 0.5, 0.8
=Sb=1.35 2.9Sc=3,1.7<y<2.5 4<z<7ando=
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 Ti.

32. A silver-containing aluminum sulfate hydroxide
particle antibacterial agent which is represented by the
following formula (Y-I) and shaped like a disk:

[AgaBb-alp [M3-cAlc] (SO4)y (OH) ,+ PH20 (Y-I)
wherein a, b, ¢, y, z and p satisfy 0.00001 = a < 0.5, 0.8
=b=1.35 2.5=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.

33. The silver-containing aluminum sulfate hydroxide
particle antibacterial agent according to claim 32, wherein
the sharpness Dr = D;5/D,s 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 method is 1 to

1.8.

34. A silver-containing aluminum sulfate hydroxide

.particle antibacterial agent which is represented by the

following formula (Y-I) and rectangular parallelepiped:
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[AgaBp-al bAl; (S04) 4 (OH) 5 - pHLO (1)

wherein a, b, y, 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 = Dys/Dys 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 Hm.

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 Ny
mols of 80, of (804)y in the formula (Y-I) by at least one
other inorganic acid ion selected from the group consisting

of S0:*", P0O,*, HPO:?, COs2", 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 corganic acid to a mixed agueous
solution of aluminum sulfate and a sulfate and/or a nitrate
having a monovalent cation to carrying out a thermal reaction
50 as to form organic acid anion-containing aluminum sulfate
hydroxide particles; and

bringing the obtained particles into contact with an
aqueous 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 5f Aluminum sulfate
{A1;(804)3} and a sulfate {(B'*),(S0,))} 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 into contact with an aqueous
solution containing silver under agitation to ion exchange

some of the monovalent cations of the particles with gilver.

42. A method of manufacturing the disk-1like
silver-containing aluminum sulfate hydroxide particle
antibacterial agent of claim 32, comprising the steps of:

adding a solution of hydroxide (B'*OH) 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 sul fate {Al;(804)},
a zinc compound and a sulfate {(BIUZ(SO4)} having the above
monovalent cation to ensure that the alkali equivalent ratio
(=(hydroxidehaﬁingaimxmwalentcation)/[aluminumsulfate]
+ [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 agqueous
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 agueous solution 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.



