1 8 FEB 2005 -1 SPECI FI CATION Far infrared radiati on conposition having
excellent static-elimnating properties, and fiber and fi ber prOd“?%FEBZM
conprising the same Field of the Invention The present invention is relateé
to a far infrared radiation conposition having excellent
static-elimnating properties, which-cantains silver or a silver conpound
as an essential conponent. Mre particularly, the present invention is
related to a far infrared radiation conposition having excellent
static-elimnating properties, WwWspPgRICQLAMTII®ORS, as mai n conponents,

alum na, at least one selected fromsilica and titanium oxide, at |east
one selected fromplatinum palladium iridium rhodium and conpounds

t hereof, and aratressfranedseaathedohr aompokieionahdvdny lewere 1d@iound as

wel | as a fiber havi.ng _incorporated the above.conpositi thereinto. _and a
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infrared radiation materials @opmprhsgdhgethecsamey, ceramics are attracting
attention. Far infrared rays are el ectromagneti c waves having a radiation

wavel ength of several to about 400 m and exhibit excellent heating effect
and excel |EHldr9fnghecireeRtiedr this reason, ceramics and netal materials

coated Wi th ceraphés phaseneeinvseeics fiar tdfded®dtor agdi ph-ond@ifrddl s in
t he heathg appl i cations, such as. stoves, heaters, and kotatsu, and in
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infrared 1igvénEiGn200s - Zelated to a far infrared radiation
composition having excellent static-eliminating properties,
which comprises, as main components, alumina, at least one
selected from silica and titanium oxide, at least one
selected from platinum, palladium, iridium, rhodium, and
compounds thereof, and at least one selected from silver
and a silver compound as well as a fiber having
incorporated the above composition thereinto and a fiber
product using the fiber.

Background Art

In recent years, as far infrared radiation materials
with high efficiency, ceramics are attracting attention.
Far infrared rays are electromagnetic waves having a
radiation wavelength of several to about 400 um, and
exhibit excellent heating effect and excellent drying
effect. For this reason, ceramics and metal materials
coated with ceramics have been used as far infrared
radiation materials in the heating applications, such as
stoves, heaters, and kotatsu, and in addition, they have
been employed also in the fields of high-quality food
processing since they enable the whole of food to be
uniformly heated without heating the surface of the food to
an excess extent. Further, fibers having incorporated
thereinto or having surfaces coated with a far infrared




radiation material have a far infrared effect, and therefore are wdely
used in bedding, clothing, and underwear. Wien a far infrared radildFdn2005
material is intended for heating or drying a certain substance by far
infrared rays therefrom it is necessary that the far infrared radiation
materi al have a wavel ength suited to th2 -absorption range of the substance
to be radi ated. For exanple, when a human body is radiated, a far infrared
radi ati on material having a wavel ength peak in 8 to 14 Mn exhibits a | arge

e;ffect ar fcxtm ammd badyetgaper ihtdslfl s a(fEam 3411&1&};&?173@) efbdst, gle\aa{?prrent
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enmitting fACTHIYLT edar?ayglhﬁig wik d’(?r&r n‘dg %g‘aﬁﬂgeng{:ﬁgﬁﬁ&ﬁ‘g ‘bedfd
vi gor ous| yunddnwkar, and, for neeting such a demand, the present |nventor

has made studie t he e ' [
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sol uti on or ol%ester sol ution, and_the resultant m xture is shaped _into
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powders vifimsm t3d 9 e3TniClinventors have already invented has a high
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effective in the wave range of from3 12
having high efficiency capable o emittlng far 1nfrared

rays in a wide range of wavelengths have been vigorously
studied, and, for meeting such a demand, the present
inventor has made studies on the invention of a far
infrared radiation ceramic powder to which platinum is
added (see Japanese Unexamined Patent Publication Nos. 1987
-184088 and 1%91-190990).

On the other hand, as the applications of the far
infrared radiation ceramic powder, an invention in which a
ceramic powder 1is dispersed and incorporated into a
synthetic fiber (see Japanese Unexamined Patent Publication
No. 1991-190990), and an invention in which a far infrared
radiation powder is mixed into a nylon solution or
polyester solution, and the resultant mixture is shaped
intoe a thread-form product by nozzle spraying, and the
thread is twisted together with the existing thread
material to form a twisted thread for fabric (see Japanese
Unexamined Patent Publication Nos. 1991-241025 and 1992-
73226} are disclosed.

Each of the far infrared radiation ceramic powders
which the present inventors have already invented has a
high energy ratio in the wave range of 4 pum or higher and

is generally effective in the wave range of from 3 to 12 pum.




3 However, devel opnent of far infrared radiation ceramc powder
conposition having a wi der wave range, which can emt far |nfrared1 ﬁaﬂﬁg ZQQS
a higher efficiency and has a radiation perfornmance as uniformas a bl ack
body, is being desired. On the other hand, in accordance with the increase
of Western style home environnent and 8he spread of air- cooling and
heating equi pnment, the effects of drying of roons and static electricity
caused by the drying is renmarkable. Synthetic resins, such as chem cal
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fiber, and the fib I s. opaque_and suffers discoloration during nol ding.
In additidPe tIRRFe |‘§i‘§?%¥5 afethod HeWRYeh afush i fv@tthetic Tesins

generally have properties such that they are easily charged
by friction, and especially under dried conditions,
phenomena of shock and deposition of dust due to static
electricity are 1likely to occur, resulting in wvarious
problems. For example, it is told that, when a person
walks on a carpet, the person is charged with static
electricity at 1,000 to 4,000 V, and, when a person wearing
clothes made of synthetic fibers stands up from a sofa, the
person is charged with static electricity at 3,000 to 5,000
V. When the person in such a state touches an electrical
conductor, such as a metallic knob, the static electricity
is discharged in a moment and the human body may suffer
electric shock, causing disorder and further secondary
disaster.

For solving the above-mentioned problems of static
electricity, a method is known in which a metallic fiber,
which is an electrical conductive material, is incorporated
into a fiber. However, this method has disadvantages in
that it is difficult to adjust
the electric resistance of the resultant fiber, and the
fiber is opaque and suffers discoloration during molding.
In addition, there is also a methed in which an antistatic




1 8 FEB 2005 - 4 agent conprised of an organic conmpound is incor O&%b%ﬂ
into a fiber. However, this nmethod has problens in that the antis &thi 05
agent gradually bl eeds toward the surface, tackiness and contam nation of
the surface are caused, and further, deterioration of the
static-elimnating properties wth ti-ma i-s pronoted. Accordingly, an

obj ect of the present invention is to provide a conposition having
excellent static-elimnating properties which can solve the problens
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conposi tiaon,,.havin c urability and excellent transparency as
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one sel ect fromsilica and titani_.um oxi de, (Ilh% at | east .one el enent
or one conpt?fl 88 &I KT oRPPPRER Hume SRR AN R cSﬁBBGﬁ&Fiﬁ&ﬂéh&ﬁ m a

pal | adi um esmpioe nincorpdratedanntoi di gibeeonpound, rhodi um and a rhodi um

conmpound,  and (icﬁll%rgllxei‘eaﬁhot?:%?: So%f]&ét‘?do%r@Hesiiﬁ%@ée&@di%v%yt‘i% i
conmpound. In addition, the presént 1hventron is ar infrare radi‘ati on
conposi ti oke havpHidexcel fant infaprede|dadimdtiqny composition which can

uniformly emit far infrared rays in a wide wave range at
high efficiency, as compared to the conventionally known
far infrared radiation materials. Still further, another
object of the present invention is to provide a composition
having excellent durability and excellent transparency as
well as excellent far infrared emissivity. In addition,
another object of the present invention is to provide a
fiber and a fiber product having incorporated thereinto the
above far infrared radiation composition having excellent

static-eliminating properties.

Disclosure of the Invention

The present invention is a far infrared radiation
composition having excellent static-eliminating properties,
which comprises (i)} alumina, (ii) at least one selected
from silica and titanium oxide, (iii) at least one element
or one compound selected from platinum, a platinum compound,
palladjum, a palladium compound, iridium, an 4iridium
compound, rhodium and a rhodium compound, and (iv) at least
cne selected from silver and a silver compound.

In addition, the present invention 1s a far infrared
radiation composition having excellent static-eliminating



1 BF EB 2005 - 5 properties, which conprises 20 to 60 % by wei ght of
conponent (i), 40 to 80 % by wei ght of conponent (ii), 0.0005 to O} 95682405
by wei ght of component (iii), and 0.1 to 10 % by wei ght of conponent (iv).
Further, according to the production nethod of the present invention,
alum na and at | east one selected from 5si-lica and titani um oxide are
individually mxed with platinumor a platinum conpound di spersed in a
colloidal formto allow the respective particles to have deposited

plhati num t hes et iead t&mcnz%bmﬁmeet i gbesthavémg %thQPSivieeﬁgtﬁ)i atéflum
thereon are stirre n and t hen a_powder | ver or a Sj
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Descri pt|011 oi E)g {’ﬁ gws showi ng the structure of a far
I nfrared radlatl n" pory es P i'ng to the present invention.
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particles to form a far infrared radiation composition

having excellent static-eliminating properties.

Brief Description of the Drawings

Fig. 1 are wviews showing the structure of a far
infrared radiation polyester thread according to the
present invention.

Fig. 2 are curves for comparison with respect to the
infrared radiation strength between the fibers of the
present invention and the conventional fiber. In Fig. 2,
numeral 1 denotes Example 1, numeral 2 denotes Example 2,
and numeral 3 denotes Comparative Example 1.

Fig. 3 are curves for comparison with respect to the
photon emission amount between the fibers of the present
invention and the conventional fiber. 1In Fig. 3, numeral 1
denotes Example 1, numeral 2 denotes Example 2, and numeral

3 denotes Comparative Example 1.

Best mode for practicing the invention

The present invention will be described in more
detail.

In the present invention, it is preferred that
component (ii) is titanium oxide. In addition, it is

preferred that component (iii) is platinum or a platinum




- 6 compound. Further, the present invention includes a far infrared

radi ati on m xture having excellent static- elimnating properties, w@gggmﬁ
conprises 0.1 to 25 % by weight of the above conposition and 75 tb Yo
by weight of a synthetic polyner material, a fiber which conprises the
above m xture, and fiber products usingﬁthe above fiber, including

cl ot hing products, beddi ng products, and packagi ng products. Furthernore,
the present invention includes a nonwoven el astic spongy structure
materi al oforywaumd. mat eri al which conprises the above conposition. In the
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properties of eI|n1na |hg
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invention,of hg "dedhaeidhpol Fﬂ&rt heGa 154 O | tae FSiHst adsﬁ%hcm;iﬁitgém t he
conposition or nixture is na ralléﬁloo % is preferred_ t

conposi t i oPofaRPEe pRLEenre. | AYAnfiBRT| Erﬂgé‘ﬂt?nuﬁﬁé‘gf ! @Poﬁ(ﬁl\lfe‘fbe%ut

t he form ofnclb®ingnposidtioings todudtd ed theddisg ampkediche, | N andri ous
forns depend| n_the Euct applied. For exanple, the conposition in a
film formP3H é@éﬁgf%Fﬂg & powder formcan be fornmed on the surface of

anot her materi éfuntheérmsere ed ithteo apaelsentmat envehtionf orimeledss- aal | ed
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fluid form can as a nt hetic mer nmater
conmponent Wayeriyglnyhich (papprisesnthenalovs Pﬁ@Poééﬁé@§|t|on of the

present inventiofy ittHes Ppeb8en®d t@nvention, the term ‘“static-
eliminating properties" means properties of eliminating
static electricity charging a substance, i.e., antistatic
properties, and the term "static-eliminating material"
means a material having static-eliminating properties.

In addition, in the present invention, the fibers
include a thread (filament, staple), a hollow fiber, a
woven fabric, a knit, and a nonwoven fabric. '

Further, in the present invention, the "% by weight"
of the sum of the substances constituting the composition
or mixture is naturally 100 %.

It is preferred that the composition of the present
invention is used in the form of powder, but the form of
the composition is not 1limited tc this, and can be in
various forms depending on the product applied. For
example, the composition in a film form, a layer form, or a
powder form can be formed on the surface of another
material or inserted into another material to form the so-
called coated material or laminate material. Alternatively,
the composition in a fluid form can be used as a mixture
with a synthetic polymer material.

As component (i) "alumina" (Al,0,) contained in the

composition of the present invention, it is preferred to

use high purity alumina {aluminum oxide) having excellent




use high purity alum na (alum num oxi de) having excellent 1 8 FEB 2005 7
sinter properties and having a purity of 99.9 %or higher. As the phthqmﬁ
comercially avail abl e powdery high-purity alum na can be used. The
content of conponent (i) is 20 to 60 % by weight, preferably 30 to 50 % by
wei ght. The particle dianeter of conpoment (i) depends on the product and
formin which the conposition of the present invention is used. Wen the
conposition in the formof powder is applied to a radiation heating

appar at us, s Siedy asrépétiesNhhar adviad af ifirNeateE, 98, powdey: haymud a
general particle dianeter, for exanple, a particle dianeter of ~about

several m#&S oHReePlEBANRe FOMPELGIR et 2 bhe PrewAssYi BiIghBREHY form
of powder dXumir®Or¢onabedussdo arhd i benitehbeopacbinpbaeditanat)er sof2gcagponent
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machi ne occurs In the spinning step a farlure s
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starting ?%%ﬂi@& the &uscaaaia%q_olﬁ_ RONEERg applal@ tRILSCBhchN\RNT k04,88 the

"silica" 02), _high_purity silica having a purity of 99.8 % or hlgjoer S
us

pref erred, IRfRPATeSr B3&hpFEon cohprEeral | § aQQWf%&EI enayin@sf i@ne IONRKH
silica carpdiecispsl. dingiridt) Clfer deadRpee,of at hfastitla iGi&dtdar 4o that
bresent (AR | SRVEESI0 RSBk, enoS BFefer bl St R0 7058 B
vvel ght. | rcdrﬂl:mspitslsmmt ihnm i fm:;m\_/vioifh pespeEct iso J‘tdt&:rﬁd:iam utmawi de"
(1 00 LBMEL Yo BEECLEAR Clatisior 204 ! DEoBighe nEPLPY Ao e
oxi de use@dvantageously adjusted to 2 um or less in maximum,
preferably 1.5 um or less in maximum, more preferably 1.0
pum or less in maximum, depending on the fiber diameter.
The reason for this resides in that, depending on the fiber
diameter, there is a danger that clogging of the spinning
machine occurs in the spinning step, that a failure 1is
caused to cross-sectional shape of a fiber, and that the
fiber is cut in which starting point of the cut being a
powder.

In the present invention, as the "silica®" (S8i0,),
high purity silica having a purity of 99.8 % or higher is
preferred, and, for example, commercially available
ultrafine anhydrous silica can be used. The particle
diameter of the silica is similar to that of component (i).
The content of the silica in the composition of the present
invention is 40 to 80 % by weight, preferably 50 to 70 % by
weight.

In the present invention, with respect to the
"titanium oxide" (TiO,), the purity, the particle diameter,
and the amount incorporated are similar to those of the
above-mentioned component (i). As the titanium oxide used,

for example, rutile and/or anatase titanium dioxide or a

mixture thereof is preferred, and more preferred is anatase




for exanple, rutile and/or anatase titaniumdioxide or a mxture thereof

Is preferred, and nore preferred is anatase 1 8 FEB 2005 - 8 titaningE 2005
di oxi de. Commercially available ultrafine anhydrous titanium oxide can ge
used. Alternatively, high- purity finely divided titanium di oxi de obtai ned
by granulating and purifying titanium & exi de coarse particles having a
purity of 80 % or higher can be used. Thus, conponent (ii) which is at

| east one selected fromsilica and titaniumoxide is contained in the
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t hat conponen ngl) Is contained in the conposition in_an anpunt of

0.0005 to &° 028RdPREY Wdtgnso-calledneoddeidal Apevbyity £RE AARAFRIRI (iii)
colloid, &opg®n wundsdtydeddiens Cc@latdnumecbr Far patiien compound is

preferred. It is desired that component (iii) is contained
in the composition of the present invention in an amount of
0.0005 to 0.010 % by weight, preferably 0.001 to 0.004 % by
weight, in terms of the metal. In addition, as component
(iii), it is preferred to use a colloid having dispersed
therein component (iii) {hereinafter, referred to as
"component (iii) colloid"] obtained by dispersing component
(iii) having a particle diameter of about 0.7 to 4 nm (7 to
40 A) in. for example, a hydrochloric acid solution as a
colloid. As the component (iii) colloid, one which
contains 0.1 to 5 % by weight, preferably 0.5 to 2 % by
weight, more preferably 0.8 to 1.2 % by weight of component
(iii) is used, and, taking into consideration the
concentration of component (iii) in the collecid, the
colloid is added so that component (iii) is contained in
the composition in an amount of 0.0005 to 0.010 % by weight.
As a method for preparing the component (iii) colloid,
commonly used methods can be used. For example,
commercially available platinum colloidal solution
containing, for example, 1 % by weight of platinum can be

used.




commercially avail able platinumcolloidal solution containing, for

exanple, 1 %by weight of platinumcan be used. 1 8 F E B 2005 - 9 Hg é%gms
present invention, it is preferred that conponent (iv) "silver or | E
conpound” is used in the formof powder, and a comrercially avail able
silver powder can be used. It is deskred-that conponent (iv) is contained
I n the conposition of the present invention in an anount of 0. 1 to 10 %
by weight, preferably 0.5 to 5 %by weight, nore preferably 0.7 to 2.0 %

by weight, in tefgs e _S;{Ji_:égént!:uihbéhtibﬂ? CQRPOSist | YFreFerAiRy PrEsent

invention can contajn silicon nitride. |t is considered that silicon

nitride fae9MRRRRRS tHe) actibRebs Ohydr 84ENeInGORBRUNG s ish&sefh\iththe

directi on gdriy6lif opoRdeens and & shrahdtEidll Icivanl abbiewedake Wisswdédre

conposition contains silicon.nitrid ' i s preferred that the content of
:}’ Q}é dsept 1S

Lt
silicon ni%3tde’s ¥ oy i ghe® o%ﬁs&'f?.d F er PR,
I nventi on,cenfpaitedfinrtlae| composheisnl vér the priesentcdmnyemntd coanibhean

repl aced b a,gql d d her,_ i i 1 to the ¢ ntia
conpositi o%“%’?Agtﬁé Br' ésg;r?t 1@1\%% oﬁeggiﬁ%r’i |rr?gf%(€a)%a"{ u(?n'nsna?o( !gi )% Zt?fl east
one sel ectwsiighommere cereferablunfuih 6%i del @i by) wetidhdastin drerms edfent or
one conpoupdh sglected fromplatinum a platinum conpound, palladium a

pal I adi um conmpound, iridium an iridium canmpound, rhodium and a rhodi um
conpound, (iv) EHrthes: bhe SerresifiPRoffstheePTasend dinvieat idmfamd,

and- opti ongddasn | isGaidur r heriBe presenls i ByaBidetedYtheONt 1 con
conposition, and_an_i ed. In addition,

CoTPOSt o0y A0fa SNl IPUEL LY SOLER R LEHE! AR oaRRT LA Sl 3 a0 e o0
for exanplmgvingbdidectaod aff dgdirtagen fiooms npar&i spegd faddidimratidunct i on
L e o BAHILED, (B! BRSO cdiey 875814 Shon ARSI e
is preferred that the content of silicon nitride is 3 % by
weight or less.

Further, in the present invention, a part of or all
of the silver or silver compound can be replaced by gold or
a gold compound.

Further, in addition to the essential composition of
the present invention comprising (i) alumina, (ii) at least
one selected from silica and titanium oxide, (iii) at least
one element or one compound selected from platinum, a
platinum compound, palladium, a palladium compound, iridium,
an iridium compound, rhodium and a rhodium compound, (iv)
at least one selected from silver and a silver compound,
and optionally silicon nitride, the present invention may
contain a composition and an impurity which are inevitably
contained. In addition, the composition may contain an
additive for stabilizing the composition, for example, a
binder and an additive for imparting an additional function
to the composition. Further, the range of the essential
composition contained of the present invention falls in the
above-mentioned range, and the total amount o¢of these is
naturally 100 % by weight or less.

In the composition of the present invention,
component (i) having a predetermined particle diameter and



above-nentioned range, and the total anmount of these is naturally 100 % by
wei ght or less. In the conposition of the present invention, corrponiﬁ B('iﬂaﬁ
having a predeterm ned particle dianeter and 1 8 FEB 2005 -10 conpoﬂn E
(ii) are individually mxed with, for exanple, a platinumcolloid or a

pl ati num conpound, so that the platinub®colloid having a particle dianeter
of 0.7 to 4 nm (7 to 40 A) can be deposited on other particles. In this
case, taking into consideration the ratio between conponent (i) and ot her
conponent scomipéiiento(pa3i airen iﬁiﬁ‘iﬂmlﬂfﬁqum’llxéﬂ \piahi N rexddngleol | oi dal
sol ution, e nt h | atinu | et ernj,ne t hat a
desired pllgg?ilz Ilg%%arr%%;ﬁé g (E)JEI SE uq?atl n °l|“§ depomt%rbag Cl}
particles platnmmnenll(:n.yl hagiogher mqmﬂamtéiamemr; ofh@ .Farttd o gsm

havi ng deppsitgdapl &t j nemétﬂeraggogat@ PBRIBkGE @idy betyper, { he
conponents are stirred an m xed toget her, redeterm ned anount of a
powder of case¢vekaking sntveﬁoéﬁﬁrﬁéﬁﬁ@lfi@ ﬁhﬁeé‘attﬁé’r defween garpengnvel v,

the corrposiis Ofn§apther’ Qombndhta fﬁﬁ{ h&‘i’e'@omﬁ‘@bibianphﬁﬁetﬂ{é"d]ﬂ%@ﬂnum
of the platinumcolloid is added only to a predeterm ned amount of alum na

particl es, °f aR&AEHBN™ ki) | EBeaﬁ?]ﬁ"t hn?%&?ﬁ%"’ére%eﬂ“‘?‘bn{: h@f iRy na
havi ng depp:satﬂdmﬁl aidwid hedeed aps sdétfdamimed dI8 xtﬁatcog@t f’dﬁsil@é‘tﬂ a

silver powd s added thereto, ,and.. stirred_and,nixe in dd|t|on
The. commoch FREHRR FRAuBP cdanEatt et EoRERE i ds B b satady ¢

whi ch the phatpauticbesopé remppneed Wiitth amde corhemwreompowkents awl*imti;e.rl al s
i ncl udi ”gaﬁé’”pdﬁf’@iciéi ﬁ&@ﬁpen&eﬁabbhteﬁnl PE.%R%‘EW tHePeod & ture

is option uted wth a sofvent “or the an anount suc t at
t he resul thﬁ?dﬁtﬂ?'ﬂi’éﬁ‘ﬁasﬁélﬂl tedween e ceempeneptayage Ftdnuasd rardil t ant

m xture Ismy:laéaowgéthérsp%rniﬁohbyréaéaarﬂﬂneandmtdaﬁm dHeaMpehided: | S£
heated at about 5 C.for about 10 m.nutes to 1 hour. .The . powder

raw mat er i $F5VGhi cP%r e Thot SiAVEFal | §°28888dcantpe Mixed  thereinto.

Alternatively, the composition can be formed by a method in
which a predetermined amount of the platinum colloid is
added only to a predetermined amount of alumina particles,
and then, silica and titanium oxide are added to the
alumina having deposited platinum thereon and stirred and
mixed together, and a silver powder is added thereto, and
stirred and mixed again.

In addition, the composition of the present invention
can be formed by a method in which the platinum colloid is
mixed with one or more powder raw materials including
component (i), component (ii), and compecnent (iv), the
mixture is optionally diluted with a solvent or the like in
an amount such that the resultant mixture has a fluidity
and can be sprayed, and the resultant mixture is uniformly
dispersed by spraying, and then, the mixture is heated at
about 50 to 150 °C for about 10 minutes to 1 hour. The
powder raw materials which are not initially added can be
added in an arbitrary stage. As the solvent for dilution,
any solvent can be used as long as it does not interfere
with the effect of the composition of the present invention,
and examples of solvents include pure water and alcohols.

For improving the dispersion properties, conventionally




added in an arbitrary stage. As the solvent for dilution, any solvent can
be used as long as it does not interfere wth the effect of the ]BFEB?WS
conposition of the present invention, and exanples of solvents include
pure water and al cohols. For inproving the dispersion properties,
conventionally 1 8 FEB 2005 - 11 - knowrl ci spersants can be added. Further
the conposition of the present invention can be mxed with a synthetic

pol ymer material, such as a polyneric conpound, to forma master batch
Exanpl es qﬁnom@t@p§§eﬁ§aﬂigi@gniﬁgludaea met hod in mhich the conposition

of the present i tion js rendered, in a EE%er form i ncor por at ed
into a synt het| r&ﬁfé #&?e‘?‘?ﬁ?“éﬁa"a °© GdPERSH t'?'“tvt'?é" 4% on
is renderadai muacedi spéthi oa dyrthetnic mMpeddmeirt hmateyxdialet | euphl yasr a

mat eri al . such e cont of_t n of..the.present

I nvention I‘i’ Wer]r‘ﬁ' f% g’ocl:la% beé) %B%m @gﬁggﬁf%r#dh andEx{aﬁlglggnt ePnt of
t he synt hetéthods ytnérmmiem ghclndehs mmthpdr éncahijch The RS Vinn

wei ght. b\;\{%‘ﬁ £nay E:'&%%h‘i: f'rRF‘efnﬂfoerié' Eﬁﬁdﬁi‘e&p'ﬁ“'&g?w&g}:é‘fo&‘uﬂ%f‘d

mast er cont ining conposi tion of resent I nvention as such,
or when tv@%?rm%t%stbﬁm bat c e e imt mahe"%| YRR br i AAndach

cont ai ni Nond €od CONPRRLER OBhef cdbhifopiegent isnyentetBdari®y Y Qi&. s FasHdl
fi bers indjviduall ywigsa fraomthe resp. ect i ve batches are spun to

obtain a syREheRPe wifh @orﬁ%‘h‘f VF ¢ hROL¥BRp o TR ESH tﬁé‘ PSRNt

i nvention d:a[BéﬂﬂE Netsé ercdrateit | of 0.the t cdngodiyt i ghdf  prted erpaddsert 3 to
1. 5 %by we a it| t xe fect a
rel ativel yl%v 1%?70%& Eﬁgn %E?l [ on rl11{ ﬁbgennchz{‘ Pé E lb% wE('}'ail n'g atrch
conposi ti othef cdmtemrieserk itheentsyvthetiidbe Pcdlmléd mﬁ,'tﬁmatherlradcnl'rfg

thereto aﬁyﬁﬁfélgaﬂo{,gnﬁg tHab8r bak. n¥hgesypthetic fiber produced from
the naster batch and the simlar or another fiber which does not contain

t he conposition "HeR na pyREaticnfiheronscaRtBénedi ad sHdmping I 2 t he
concentratsDigDé s EONPASAtdON containing the composition of the

present invention as such, or when twc or more master
batches of synthetic polymer material each containing the
composition of the present invention are provided, and
fibers individually spun from the respective batches are
mixed spun to obtain a synthetic fiber, the content of the
composition of the present invention in the master batch is
0.1 to 3 % by weight, preferably 0.3 to 1.5 % by weight,
and the composition can exhibit excellent effect in a
relatively small amount. In addition, the master batch
containing the composition of the present invention can be
diluted by further adding thereto a synthetic polymer
material. The synthetic fiber produced from the master
batch and the similar or another fiber which does not
contain the composition of the present invention can be
mixed spun to dilute the concentration of the composition
in the resultant fiber. When the composition is diluted in
such a way, 1t 1is preferred that the content of the
composition of the present invention in the master batch is
increased to 3 to 25 %. That is, the preferred content of

the composition of the present invention in the master

batch varies depending on the mixed spinning ratio of the




in the resultant fiber. Wen the conposition is diluted in such a way, it
is preferred that the content of the conposition of the present |nﬂémﬁﬁﬂm5
in the master batch is increased to 3 to 25 % That is, the preferred
content of the conposition of the present invention in the master batch
vari es depending on the m xed spinning ¥atio of the 1 8 FEB 2005 - 12

fiber conprising the conposition of the present invention to the m xed
spun fiber and the synthetic polymer material used, for exanple, polyester
or pol yet hfieer. cdheprdginiyettioe pobympesitibar icdl sthecbuwdseny! ahvernvit Hyhon,

bol yol ef i nbe atHe chaRas. SBhm FRHeE: PR YR “Lon RELIRC plrWMer 'k erial, |
desi red, |uﬁeﬂthéonasxempbatcnotaﬁSber Dncoppwﬂahedﬁnhor exanpl e,
catal ysts, such PSe MG S:Ihlé@icox' 8’1 L£ anﬁ eq:illgﬁscarhggihﬁﬁrg&ﬁ?‘pl ite,

and vari ous pes of tives asticizer, an u
absor ber, VimY n.a @%F@Frngaﬁgﬁht &réehéﬂﬂproP@éVqﬁ}dQﬂyHRleﬁst%me

r et ar dant dp@l?é@ﬁf'ﬂ@ﬁit?iﬁéenbbﬂ?o@@?&h and! A LAEE! ) whiBRA AL SEGEM NY
agent, | uorescent brightener. Wth respect to the fiber, a filanent

or a holloﬁyn??%erc cEhPBESspun from the naster batch using a comonly used
spi nni ng net hod, 14 cad@kedphe, 18 aekfirsdi nanmg mhehadstdm HatePrEae e

i nventi on, before S ni the co 05|t| of the sent invention is
prelrnrnarr?coﬁ?Qﬁﬁgﬁﬁtrxgkr d pSFgﬁ%¥s§§ferrgfﬁmh?%ﬂrwﬁgﬁiﬁiﬁw
mat eri al f@ﬂld¢rb@ncar1@&ﬂeiumsmaam@paﬁﬁxcan@omanhxtqﬁ ahd prasians

invention,#géseasewa%ﬂﬁ& porrsie% Lerra EP@ﬂéé(rf'éﬁdu émlétfb

spun, so t t he conposition I nvent1on can e prevente
fronrpeelr#kﬁ?ﬁ?errrl%&ﬁﬂ%?on a tﬁP%?ﬁﬂQﬂurﬁﬂ%ﬂRﬂ1z?thQ%ﬁ¥ ROt ekt of
t he CO”DOSaééﬁ’f\ af fi@n@rQ&%&da%@ntaoﬁl%ﬁﬁ-lﬁﬁm%g ag ggrgpargd to
that in the conventlonal ﬁ?thOd Further the thus s d synthetlc fiber

conpri si ng® tARAELAPEsi 13 0Pt t RESIEEHIY agent.  a a ‘fluorescent
brightener.

With respect to the fiber, a filament or a hollow
fiber can be spun from the master batch using a commonly
used spinning method, for example, a melt spinning method.
In the present invention, before spinning, the composition
of the present invention is preliminarily mixed with a
synthetic polymer material which is a raw material for
fiber. In this instance, the composition of the present
invention, for example, in a powder form is strongly fixed
to the fiber spun, so that the composition of the present
invention can be prevented from peeling off. In addition,
by employing such a method, the content of the composition
of the present invention can be increased, as compared to
that in the conventional method. Further, the thus spun
synthetic fiber comprising the composition of the present
invention can als¢o be mixed spun with another fiber which
does not contain the composition of the present invention,
for example, a natural fiber, such as cotton, hemp, silk,
or wool, or a synthetic fiber.

Next, the fiber comprising the composition of the

present invention or the mixed spun fiber obtained by mixed

spinning the above fiber can be processed by sewing into




I nvention can al so be m xed spun with another fiber which does not contain
the conposition of the present invention, for exanple, a natural fi‘ItBeFEq)ZUUFJ
such as cotton, henp, silk, or wool, or a synthetic fiber. Next, the fiber
conprising the conposition of the present invention or the m xed spun

fi ber obtained by m xed spinning the abdbve fiber can be processed by
sewing into 1 8 F EB 1005 - 13 various fiber products. Exanples of fiber
products which can enjoy the characteristic feature of the conposition of

t he pr esenwtraﬂme@th ifaraeh:ﬂ?m@ﬁsol hi Egampmebhaﬁs shibés, prodiens arBsh
socks, and_panty.hos The conpositi.on o t he present invention can
oxhi bl t StGPRCSRIPR FRE FRARATSRATEE ASRTERS | RE, APEd SNPRRLE Lot Phas
excel | ent théemprmisesitf eitvandioan imtlodéy d]ax:lil@irtgu estuloh cascutadrios, of
e or ood Bilde B EGCREEY CUodkd R ibh el ObLEL 1O mENLERLea SR AL

clothing free omdrsconfort ‘caused di scharge occurring when"t he” human
body touchtlea pEFegendy' igverbhedrt ceausegxvhhtt het@tGichiglginEnatiked of f

can be provigediiss atilinl baddah@q SHeRedSs| Ul QRa DAAEKRISee 1 AL
pillows, supporters _and bandages, and packagin roducts, such as cover

p A {
cloth for SesEmabnaffagts andyiiath nak OplHd Eﬁglf‘-FéﬁFt fr&er i ParCWapEIBi ng
the conposéti aheof blbba ppecerdlddvereivent havauside! bedly KELeinnhdatdn
properties_due t(g t he exce Iellt bar infrared effect and_ static-eljmninating
effect, antP?a¥eupSPesUtsCIERILS: iHrEe 4088y ‘%’ys‘bcg%‘?%?i GRUSESS (Y i ¢

el ectri ci tgischasgef becunginge whesartihearhuriamebody otioothesTlae mesmlofort he

conposi ti of. r I n i i Lmited he oye- I oned
fibers and%lg%)%ﬁrl@&f;{r?o?u%g{%?d bﬁﬁg{"hghceon%]dg?%f'gh clasﬁ Béﬁﬁéec? fi?;l \e_é‘r;g%
spongy stPEIRYided mt éni @ddihiPhoabaddangri Sush Banpréonef blAnkats,

spongy stragdur giTabeisl al ssupsdreerexpanded paHeidhade apdare ! g
pol yet hyl ene, _and they can be used as mattresses, cushion materials, and
had mat or | BFQIYGES - pElERnG kP EHR| FLOtR for sofas and chairs, which

are produced from the fiber comprising the composition of
the present invention, have excellent Kkeeping warm
properties due to the excellent far infrared effect and
static-eliminating effect, and can suppress dust depositien
caused by generation of static electricity, thus offering
very sanitary fiber products.

The use of the composition of the present invention
is not limited to the above-menticned fibers and fiber
products, but the composition can be used in elastic spongy
structure materials and beoard materials. Examples of
elastic spongy structure materials include expanded
urethane and reexpanded polyethylene, and they can be used
as mattresses, cushion materials, and pad materials for
bedding and chairs,

The composition of the present invention can be
formed as finely divided powder, and the particle diameter
of the powder is preferably 0.1 to 2.0 um, more preferably
0.2 to 1.0 pm.

Examples
The following Examples should not be construed as

limiting the scope of the present invention, and illustrate




The conposition of the present invention can be forned as finely divided
powder, and the particle dianeter of the powder is preferably 0.1 to 2.0

m nore preferably 0.2 to 1.0 pm Exanples The follow ng Exanpl es shoul d
not be construed as |limting the scope of the present invention, and
illustrate - 14 representative enbodinkfits. 18 F E B 2005 Exatplf€Bliilha)
The particle sizes of comercially available alumna, silica, and titanium
oxi de were individually adjusted so as to be particle size of | [Lmor

| ess. Thenreptdéept@0hiteoambedidentart by weight of a platinum colloidal
sol ution (nanufactured by TANAKA PRECI QUS METALS) containing 1 % of

platinum(i.e., 0.005 part by melght in ternms of platinum were
i ndi vi dual #yampXed1i nto 200 parts by wei ght of each of the above

particles, and the, resyltant es. e al t epar e
a colloidal mx ﬁ}e #hgn 3% %§§5 paf#é %f m%smﬁ% 1229 ?géééggﬁE P

m Xt ur e weslarditea, 6. 8ipdcas byndei drittasfivm S|Q>v3e¢e pd»vm@ %hﬁhﬁﬂ-ééﬁt}ﬁé’d by
TANAKA PR A5 AR TebShhad r@%aggme%eﬂ%awef @ §r2168s1. Orpenand an

aver age par I aneter he wei ght ratio between the
conponent sthieet hBOESAPBSi t i08n i%h 5 hikAHarky e YRGBT PFoud: BLAFEARD

33. 0025 % byy We4 @Rl ; séuh't%n Q%&%&@@emgmﬁmmwmonm HBTA33)0025
% by weight; platinum 0.0025 %b ilver: Q.99 t. b ght

(b) Into tFRNEBHBIEFt Lo dbi PR ?ﬂmlgénF(a) ep%ﬁ% x@ﬁlg arts
by wei ght eérmsl )b&St;E.[aS:Dmhxhat welre arraimmaaiax.hp nORPAS iitniten Z)@Otlge"}trsesent

uenty on b2 RECRBOLIESEn REPYE S, Bt PLEPUR RS R ellne

into a 3-denree tmimxdactds uenelmlspﬂanQﬁthﬁmoao Br&pane 2a colloidal
mixture. Then, to 601.5 parts by weight of the prepared
mixture was added 6.0 parts by weight of a silver powder
- {manufactured by TANAKA PRECIOUS METALS) having a particle
diameter of 0.2 to 1.0 um and an average particle diameter
of 0.7 pm. Thus, the weight ratio between the components
in the composition in this Example is as follows: alumina:
33.0025 % by weight; silica: 33.0025 % by weight; titanium
oxide: 33.0025 % by weight; platinum: 0.0025 % by weight;
and silver: 0.99 % by weight.

{b) Into the composition obtained in item (a) above
was mixed 5,400 parts by weight of polyester so that the
ratio of the composition of the present invention to the
polyester became about 1:9 to prepare a resin chip {master
batch). '

(c) The master batch obtained in item (b} above was

spun into a 3-denier thread by a melt spinning method.

Example 2
The master batch prepared in Example 1 was spun into

a 6-denier hollow fiber by a melt spinning method.

Example 3
A composition was prepared in substantially the same

manner as in item (a) in Example 1 except that the weight




The master batch prepared in Exanple 1 was spun into a 6-denier-holl ow
fiber by a nelt spinning nethod. Exanple 3 A conposition was prepared in
substantially the same manner as in item(a) in Exanple 1 except that the
weight - 15 1 8 F E B 2005 rati o between the conponents in the conposition
was changed to one such that plati numwas 0.01 % by wei ght aﬁﬂaihgver was
10 % by weight, silica 0% by weight, alum na 44.995% by méi% titani a
44.995% by wei ght. The prepared conposition was diluted with pure water in
an anount suehtibhhetwbenr ehal tamponenpssihi bhehadmbbaitioy ead chahdede

sprayed, and rage | . di ed, nan u
i e uas hoarey Setboie PRV RRSPe. oF TR, Wifed R SREULIG: |
forma finel Y28i YPdEdPYoNEePPtEX SiPLE240K PYn¥RYIREvi BEHMHBRIEE - RASZ® 1 BY ned
i n subst ant i eeightt hensanet neamier as4 i $WEBRanpke eightt .t hath¢ hepwnepghed

hat Cpl at nug TRasHERTBORER Tl a® IS Ollates TRagE atdm ekl
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D0 by et ght ThaT o i FesSbtat by CONBPRAE LaRd PRt o st O o as P T o
Exanpl e 5 A kpneygddi endedppovedr andsuhdfoedly ndsspstraedi athg thée, stive
nan?ﬁr as lnrgféﬂpéﬁtlnﬁﬁﬁﬁﬁkhtﬁéé &E%twalgh%haF%hFO @@tWEﬁnlégegfpgﬁgﬂents
in e conposj tipon s, change one .su at _plati num was .0, 0 by

wei gt CoiTvaPbuBL1 SR SRR o hUE S Fr A Ry, Tk BRal povady!
silica was 29.997 % by weight. Exanple 6 A finely divided powder was
formed in supgsh@pléably the sane nmanner as in Exanple 3, and that the

such that pl ati nuin eaE 030005 SAE0 RSVSRE S SEPoord il BubspRgE ety
silica 0% bythei §ae HPUREKa 259 195 @Eramplend .gnhrichat t &@ie awa bt rebio
wei ght . between the components in the composition was changed to
one such that platinum was 0.002 % by weight and silver was
1.0 % by weight, silica 0% by weight, alumina 49.49%% by
weight and titania 49.499% by weight.

Example 5

A finely divided powder was formed in substantially
the same manner as in Example 1 except that the weight
ratio between the components in the composition was changed
to one such that platinum was 0.01 % by weight, silver was
10 % by weight, and each of titania, alumina, and silica
was 29.997 % by weight.

Example &

A finely divided powder was formed in substantially
the same manner as in Example 3, and that the weight ratio
between the components in the composition was changed to
one such that platinum was 0.0005 % by weight and silver
was 0.1 % by weight, silica 0% by weight, alumina 49.950%
by weight and titania 49.950% by weight.

Comparative Example 1

The particle sizes of commercially available alumina,
silica, and titanium oxide were individually adjusted so as
to be particle size of 1 um or less. Then, three portions of
0.5 part by weight of a platinum collecidal solution



Conparative Exanple 1 The particle sizes of commercially available al um na,
silica, and titanium oxide were individually adjusted so as to be paéé? ée
- size of 1 gmor less. Then, three portions of 0.5 part by weight df8 0
pl ati num col | oi dal sol ution 1 8 FEBZ2005 - 16 (manufactured by TANAKA
PRECI QUS METALS) containing 1 %of plkaténam (i.e., 0.005 part by weight,
in terns of platinum were individually m xed into 200 parts by wei ght of
each of the above particles, and the resultant three m xtures were m xed
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Infrared em ssivity resgect to each of the fibers obtaln
Exanpl es 1aaﬁdd2naﬁ6 EBrpadatyvé medifps@inning merthadd

Fig. 1 shows scanning electron microscope (SEM)
. photomicrographs of the fiber in Example 1. In Fig. 1, (A)
is a SEM photomicrograph as observed in a vertical cross-
sectional surface of the £fiber, and (B) is a SEM
photomicrograph as observed in a sidewall) surface of the
fiber. As a result, it is found that the powder particles
in the composition of the present invention are uniformly
dispersed and strongly fixed on the surface of the fiber.
Now, the effect of the fiber comprising the
composition of the present invention is demonstrated by the
infrared emissivity, the photon emission amount, the
static-eliminating properties, and the antibacterial and
bactericidal properties examination.

(1) Infrared emissivity

With respect to each of the fibers obtained in
Examples 1 and 2 and Comparative Example 1, an infrared
emissivity was measured. The infrared emissivity was
determined by measuring a spectrum using a spectral
dosimeter (model: SR5000, manufactured by IR System Co.,
Ltd.) having a uniformly heating oven, a surface reflector,
and a detector (MCT/InShb). The procedure for measurement



em ssivity was neasured. The infrared em ssivity was determ ned by
measuring a spectrumusing a spectral dosineter (nodel: SR5000,

manuf actured by IR System Co., Ltd.) having a uniformy heating ovbﬁfEﬁzm5
surface reflector, and a detector (MCT/InSb). The procedure for
measurenent 1 8 F E B 2005 - 17 is as 1@l Fows. A sanple for neasurenent
was placed on the wuniformy heating oven, and divided by partitions and
heated so that the infrared rays radiated fromthe divided sanples were
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10 % or noggvEhaaddie §8nvsidd oBakof iher 13The jnfrake | yities t he
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composition containing no silver powder.

Further, with respect to each of the samples, a
radiation spectrum was measured under conditions such that
the scanning speed was 4 seconds and the accumulation
number was 3. From the radiation spectrum data per
wavelength, average emissivities in the wave ranges of from
4 to 12 um and from 8 to 12 um were determined by making
calculation. The results are shown in Tables 1 and 2.

When comparison is made between the fibers having the
same fiber diameter, the fibers of the present invention
are more excellent in each of the average emissivities in
the wave ranges of from 4 to 12 um and from 8 to 12 um by
10 % or more than the conventional fiber.

The infrared emissivities of the powders in Examples
5, 3, 4, and 6 were lowered in this order. The powders
stably radiated infrared rays in the wave range of from 8
to 12 pm.

Table 1: Infrared emissivity of fiber

Average infrared emissivity

Fiber diameter
{denier} 4-12 pum wave 8-12 um wave
range range




to 12 pm Table 1: Infrared enmssivity of fiber ed enmissivity Fiber

di aneter (denier) Average infrar 4-12 pun wave range 8-12 pnlmavg g%@%ﬁs
1 8 FEB 2005 - 18 Exanple 130.720.74 Exanple 2(Hollow 6 fiber)O.G(ﬁ
Conpar at i ve30. 640. 67 exanple 1 Bl ack body0.770.78 Table 2: Infrared

em ssivity of powder Average infrared FodBukation (W% emssivity

Exanpl eB-12 fm Pl at anuSi | ver Alum naSi | i caTi tani a4-12 wave j Am nrange wave

range range._30.01010. 044, 995044 9950 840 91 40 0021 049 499049 4990 _810.88
50.01010.02%xggégg.99729.9970.550.92 g0. 00050 1#AH. 950049. 9500. §16487 Not e
that, int |tled "“Formul atii on*in-the
6
Example 2 (Hollow fiber) 0.68 0.71
Comparative 3 0.64 0.67
example 1
Black body 0.77 0.78
Table 2: Infrared emissivity of powder
Average infrared
Formulation {(wt%) emissivity
Example . 6-12 pm
Platinu Silver | Alumina j Silica | Titania 4-12 pm wave
m wave range
range
3 0.010 10.0 44.995 0 44.995 C.84 0.91
4 0.002 1.0 49,499 0 49,499 0.81 0.88
S 0.Gl0 10.0 29.997 | 29.997 ( 29.997 0.85 0.92
6 0.0005 0.1 49.950 0 49 .950 0.81 0.87
Note that, in the column entitled "Formulation" in the

above table, each

and thus

value is rounded to five significant

figures, the total number may not be 100.

(2) Photon emission amount

A photon amount was measured using Chemiluminescence
Analyzer (model: CLD-110, manufactured by Tohoku Electronic
Lta.).
respect to 0.5 g of the fiber in each of Examples 1 and 2
°C.

Each sample was weighed and

Industrial Co., The measurement was made with

and Comparative Example 1 at 100 The procedure for
measurement is as follows.
placed on a S0 mm ¢ stainless steel petri dish, and a mask
plate prepared by making a 20 mm ¢ hole in the center of an
about 50 mm ¢ stainless steel plate was placed on the above
sample, and the sample was permitted to emit at a gate time
of 10 seconds for 20 minutes to measure a photon emission
amount.
Fig.

3 shows photon emission amounts with the lapse

of time, and the photon emission amounts in Examples 1 and



above table, each value is rounded to five significant figures, and thus
the total nunber may not be 100. (2) Photon em ssion anount A phoqqppgyﬂm?t
was neasured using Chem | um nescence Analyzer (nodel: CLD 110,
manuf act ured by Tohoku El ectronic Industrlal Co., Ltd_). The neasurenent
was made with respect to 0.5 g of the f4 i n each of Exanples 1 and 2
and Conparative Exanple 1 at 100 C. The procedure for neasurenent is as
foll ows. Each sanpl e was wei ghed and placed on a 50 mm 4) stainless steel
petri dish,_ and a nask repare maki nm.4) hole in the
center of #h @ 5308?“%63#?'4;%% nlaéEcg %‘}I/%%‘F ?Jf%f t&ﬁ e FE44 0 A Hhove
sanpl e, ancat heheanphetvat pdraye t edet dargd, aksa gatgatéed® toof tA8t saeonds
for 20 mn ot on o] sho ot.on
e sai on ansarataPERS (RE el " TR R2Y  Enat FRE i, b te b EL AR AR <
i n Exanpl esphotemis 1&EEBZ@OBllf:.l_€d argt eenéhigedl |at I higd, effiietprcyalilny the
em ssi on anpunhs) gt the initial stage are large, as conpared to that in
Conpar ative Exa ? clearly indicating that the absorbed photons are
anplified and em?lﬁ%dpﬁf’tﬁﬂgrﬁ?“@ﬁﬁl&f\enﬁwwws ER&mplossle rE ea B o SBAVENIISS| on
anounts of peawrer 8. ar errdopBwiaBrs Takl etRe 'ﬂi\:‘%s@@x\&deiﬁvéﬂtibﬁ Rt ed

i nvention conduct }%1 st abl e h ton em ssion, The g}aoton eni ssi on am)unts of

the powder$taREe; %FPBrﬁ'@?‘ §iﬁ8ﬁ t hpe @%%PE gmbSS1PRe 2PYRESt OF tHhén t he
next cane I:‘pmméﬂs &anﬂnSanaaﬁldéheshaﬁt thafeExbnpipl @ GasTablee highzat,on

em ssion any powd {on .emi ssiQn appunt (x {9 gounts
34718 44829 nge ne§¥ came xa£ f ané %, an& tﬂe iasg cam
Example 6.

Table 3: Photon emission amount of powder

Photon emission amount
Example a
{x 10° counts)
3 4718
4 4829
5 4125
6 3181

{3) Charge and static-eliminating properties

Using the fiber in each of Example 1 and Comparative
Example 1, knit bear-plain knitted was prepared from two
pairs of 75-denier polyester yarn/36 filament, and charge
properties was examined in accordance with 5.1A method
{Half-1life period measurement method) in "Charge
examination method for fabric and knit™ {(JIS L1094-1997).
As shown in Table 4, the half-life periocd, i.e., the time
required until the charged voltage was attenuated to 1/2 of
the initial voltage, of the knit comprising the fiber of
the present invention (Example 1) is 1/10 or 1less of the
knit comprising the fiber in Comparative Example 1. That

is, it is found that the knit comprising the fiber of the



63181 (3) Charge and static-elimnating properties Using the fiber in each
of Exanple 1 and Conparative Exanple 1, knit bear-plain knitted wapg FEB 7005
prepared fromtwo pairs of 75-denier polyester yarn/ 36 filanent, and
charge properties was examined in accordance with 5. 1A nethod (Half-life
peri od neasurenent method) in "Charge- &Rani nati on nethod for fabric and
knit" (JI'S L1094-1997). As shown in Table 4, the half-life period, i.e.,
the tinme required until the charged voltage was attenuated to 1/2 of the
initial vopregentofinventkinn tenweirsi nexcdElénbeinofstddia: psERRIat IiYgNt i on
(Exanpl e 1érE§e #gsor | ess of the knit conprising the fiber in
Conparativ a € 1. That is, it is found that the knit conprising the
fiber of the 1 8 F E B 2005 - 20 present invention is very excellent_}n
static-eli [ p | Tabl e - e
peri od bet \;\%E%B ??berggmg:é%hggﬁprjﬁgl ﬁgitﬁ%”ﬁ?ﬁ[ié gl éggll%glall?%‘f?éeﬁ
period (sl 1.19 KnifiRewsrising fiber in Co aratlve Exanple 1 14.02 (4)

Antibaeterlal and bacterlC|(ithr%Bﬁ@&2E§§§§yn SE%&ﬁngin h% resent
act

i nvention contains silver & ted to
exhibit an antibacterial eff iBe Thi's r|a n %ﬁ E%XS &Ff
properties_were exam ned by|the following nethod. (IFO 12732) was used as
a s

?:}f life period 1.19 14.02

(4) Antibacterial and bactericidal properties

The composition of the present invention contains
silver or a silver compound, and hence, is expected to
exhibit an antibacterial effect. Thus, antibacterial and
bactericidal properties were examined by the following
methed.

Staphylococcus aureus (IFO 12732) was used as a
bacterium under test, and implanted in nutrient broth and
cultured at 28 °C for 24 hours. 0.4 ml of the solution 10-
fold diluted with sterilized water was implanted in 20 ml
of nutrient broth and shake-cultured at 37 °C for 3 hours.
The resultant bacteria liguid was diluted with 1/20
concentration nutrient broth containing 0.05 $% Tween B80.
0.4 g of the fiber to be examined was placed in a wvial with
threaded top having a capacity of 30 ml and sterilized, and
then, dried in a clean bench for 60 minutes. On the other
hand, as a control, gauze treated in the same manner as in
the above fiber examined was used. Next, 0.2 ml of the
test bacteria suspension was implanted in the fiber which
was a test specimen, and the wvial containing the resultant
fiber was sealed up with a cap. After completion of the
culturing, 20 ml of physiological saline containing 0.2
Tween 80 was added to the wvial, and the vial was shaken by
hand (shaking width: 30 cm; shaking frequency: 30) so that
the bacteria adhering to the test specimen was uniformly



bacteri um under test, and inplanted in nutrient broth and cultured at 28 C
for 24 hours. 0.4 m of the solution 10- fold diluted with steriliz Cﬁ%@[ﬁ
was inplanted in 20 M of nutrient broth and shake-cultured at 37

hours. The resultant bacteria liquid was diluted with 1/20 concentration

nutrient broth containing 0.05 % Tween 80.- 0.4 g of the fiber to be

exam ned was placed in a vial wwth threaded top having a capacity of 30 n

and sterilized, and then, dried in a clean bench for 60 m nutes. On the

ot her handlsg&raeaont mald, gadae taeayedoia tbeuﬁerrelﬁanﬂﬁé agihl A8
above fi ber exa ﬁ’%l was used the _test bacteria

of
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count in the vial was neasure our e culture usi ng
nutrient B§APUKEMdi dhtethd§ rﬁﬂ‘h‘?ﬁ e%F-“b‘&cF’é@l ﬁté§ﬁnt°fvvd3§16rrefa-slﬁleﬁmm m he
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bacteria cGlntS rﬁ?g?tf Jﬁﬁ‘treer U tho FE FPBRRTRE SPathads dthethe §1P¢Rg in
each of thenfidvenmsamdt e Bxamgmé inveahdon asExamplegmlt ,aniit d)s i Sound

kabl i,b t
emrkab) Y hg0UREd AR SATE ofhd OoiEka b hUB NS sl PR YE,
i nventi on arhibpctexdefl| e@nd anbatb'a@xmldalanéflﬁactt@rl cittteffestasis
(bacteriosgasgigitgChbYuby ¥aLUSactReiRAGAA iaditdd)i AL A Vlf&é/) val ue). Table 5:

Anti bacterial and bactericidal properties exam nation for fiber Exanple

1Exanpl eCorrpar ative 2example 1
ble 5: Antibacterial and bactericidal properties

examination for fiber

Example 1 Example | Comparative
2 example 1
Immediately after 4 4 4
implanting in control 1.9x10 1.6x10 1.8x10
o After 18 hours from start ) 2 7
% N of culturing control 2.4x%10 2.6x10 2.0x10
&+
0 5 After 18 hours from start
4
S 8 of culturing test specimen <20 <20 9.0x10
'Bacteriostasis activity value
(log B-log C) >6.08 >6.11 2,35
Bactericidal activity value
(log B-log C) »>2.98 »2.90 -0.70

Industrial Applicability

The composition of the present invention, which
comprises alumina, at least one of silica and titanium
oxide, at least one of platinum, palladium, iridium,
rhodium, and compounds thereof, and at least one of silver

and a silver compound, can not only uniformly emit far




| mredi at el y after444 inplanting in control 1. 9x101. 6x101. 8x10 After 18 hours
fromstart''' Pof culturing control 2.4x102. 6x102. 0x10 OAfter 18 ﬁ](BLgE% 2005
fromstart moof culturing test speci nen<20<209. 0x104 Bacteri ostasi s
activity value (log B-1og C)>6.08>6.112. 35 Bactericidal activity value (I og
B-1og C)>2.98>2.90-0.70 Industrial Appl22ability The conposition of the
present invention, which conprises alumna, at |east one of silica and
titanium oxide, at |least one of platinum palladium iridium rhodi um
and corrpoumdSraheﬁeﬁrhysarid: at wm@tw@m phngel wer m@m X fSid M EOnpatind,
can not onI un|f e 1 8.E B 2005 |nfrared rays in a
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conposition gf Q{% Sl\rigsgﬁtgrll%ve%ntlggiﬁvﬁgs %%qﬁe&nt g‘{?r aglafiittgognd the
excel | ent pmngpan’cenay af weltheas prese¢ntnt inyemtiieorel | hiagat |¢ngccplbgmtt| es.
The fiber emabﬁzﬂtpyan%pléa{aerﬂ&fn&a&agpgfeﬁ@f agovzéﬁomo% soth g a

synt hetic E ynmer _imaterial can exhibit ekxcellent infrared effect and
excel | ent SEatLe-eliminating eProperidefel | afheex&dbemnt ahftained erbul and

bacterici dgpighifgt a. mi&tEEB 320%he 3bove doipokitAdmlandfd agpseragiat i on

conposi tion_having cel I st atl -elimn ropertl es, said
conposi ti oft g g‘iaryifﬁn(ai ) SR ’(‘f ?x‘é‘f‘ﬂﬁﬁ t £8fe I0HTaked $5E86Si 1 ca
and and excellent static- ellmlnatlng effect as well as

excellent antibacterial and bactericidal effects.



titaniumoxide, (Ili) at |east one el enent or one conpound selected from
pl ati num a pl ati num conpound, palladium a palladium conpound, Iri@ﬁfﬁgh
an iridium conpound, rhodium and a rhodi um conpound, and (iV) at 118 e
selected from silver and a silver conpound. 2. A far infrared radiation
conposition having excellent static -ekBn+nating properties according to
claim1, which conprises 20 to 60 % by wei ght of said conmponent (1), 40 to
80 % by wei ght of said conponent (ii), 0.0005 to 0.010 % by weight of said
component (ill), and 0.1 to 10 % by weiglihs of said component (iv). 3. A
far infrared radiati on conposition having excellent static -elimnating
properties according to claiml1l or 2, wherein said conponent (I!) is
titani um ogi.de. A. fArfdnfirafredr athdiadiiain congenginsidn arawhvg ngxestekhent

static-elim i.n L cor di to_any one of ..clains | t

wher ei n sagggg%ﬁﬁ%%ghgﬂ%ﬁyﬁ§:é?ﬁﬁ%é¥#§ﬁ1o?ggé SRS IS %ﬂﬂﬂ?ggihﬁ far
i nfrared rddi)atdlomima er i(di )haavt ndeastel ¢t sedegttied efromnatiligca and
propertiesy;sal [ ry SiNg ot ot di n one
o "Bl ai o FLEARGuib IR, NP SHO1Edsy SARTetehelt, TNk MonBoRRY
excel | ent Sederéed (FHmtPHEtipEBpe: ikk2 bijrexeeppennds apakadivm. a
radi ati on pa@pPeHiuAS,compdwt ] Sitidedmon ah Suriacemt RnRfurnd, | PrbakamNal
voi ds theregf th qQnposi tion accordjng to any. one of claims | to_ 1 8 FEB
2005 - 24 289 2 TRofdum comaound.. @nd | hidk eAHaang ExberFefi from

static-el i gid&kerngndr apeitlives, caaxpbundit ure containing: (A 0.1 to 25 % by
wei ght of the conposition according to any one of clainms 1 to 5; and (B)
75 to 99.9 % by weight of a synthetic polynmer naterial. 8. A synthetic

fi ber conpRisi ngAt ferniipfregedc saddiatd aro cagipdshtion having excellent

static-eliminating properties according to claim 1, which
comprises 20 to 60 ¥ by weight of said component (i}, 40 to
80 % by weight of said component (ii), 0.0005 to 0.010 % by
weight of said component (iii), and 0.1 to 10 % by weight
of said component (iv).

3. A far infrared radiation composition having excellent
static-eliminating properties according to claim 1 or 2,

wherein said component (ii} is titanium oxide.

4. A far infrared radiation composition having excellent
static-eliminating properties according to any one of
claims 1 to 3, wherein said component (iii) is platinum or
a platinum compound.

5. A far infrared radiation material having excellent
static-eliminating properties, said material comprising the
composition according to any one of claims 1 to 4 which is

in the form of powder.

6. A material having excellient static-eliminating
properties aﬁd excellent far infrared radiation properties,
which is fixed on a surface thereof or in internal voids
thereof the composition according to any one of claims 1 to



9. An elastic spongy structure material or board material conprising the
m xture according to claim7. 10. A clothing product conprising the
synthetic fiber according to claim@8. 11. A beddi ng product conpﬂi%fﬁ@ZWhe
synthetic fiber according to claimB. 12. A packagi ng product conprising
the synthetic fiber according to clarn28.-13. A nethod for producing a far
infrared radi ati on conposition having excellent static-elimnating
properties, said nethod conprising: mxing alum na and at | east one
selected fsomsilica and titaniumoxide individually with platinumor a

pl ati num conpound di spersed in a colloidal formto allow the respective
particles to have deposited platinumthereon; stirring and m xing the
resul tant 7parti & efahavinfraresdsirtadd atlizn nodixitheeconavang térocelbentng

into the poedescobiSidivaltiVy drigetdesOMOHN e d: L B ELIRASLET ON-
(A) 0.1 to 25 % by weight of the composition

according to any one of claims 1 to 5; and
(B) 75 to 99.9 % by weight of a synthetic polymer

material.

8. A synthetic fiber comprising the mixture according to
claim 7.

9. An elastic spongy structure material or board

material comprising the mixture according to claim 7.

10. A clothing product comprising the synthetic fiber

according to claim 8.

11. A Dbedding product comprising the synthetic fiber
according to claim 8.

12. A packaging product comprising the synthetic fiber

according to claim 8.

13. A method for producing a far infrared radiation
composition having excellent static-eliminating properties,
said method comprising: mixing alumina and at least one
selected from silica and titanium oxide individually with
platinum or a platinum compound dispersed in a colloidal
form to allow the respective particles to have deposited
platinum thereon; stirring and mixing the resultant
particles having deposited platinum thereon; and then
mixing into the powder of silver or a silver compound to

form a composition.




