1 DESCRI PTI ON METHOD AND WASHI NG MACHI NE FOR | MPARTI NG ANTI STATICITY TO
FABRI C STRUCTURE AND FABRI C STRUCTURE | MPARTED W TH ANTI STATI CI TY TECHNI CAL
FI ELD [ 0001] The present invention relates to a nmethod for inparting
antistaticity to a fabric structure. Inlparticular, the present invention
relates to a nethod for providing a fabric structure having an excel |l ent
antistatic performance. BACKGROUND ART [0002] During the wi nter season,
peopl e sonetinmes feel a static shock just on touching a door knob or an

aut onobi |l e body due to the dried ai | | ectricity may al so generate
due to the friction between |ini ngﬂﬁséﬁtﬁgl\}ev\hich Is a fabric structure

conpri si ng METHOD ANDHWASHIN (Y 2SACH NI FOR IMPARTING AN STAITOITYS
(nylon fabric structure) at every step of the wearer. This ’cl;‘eneratlon of
static el ect@iltABRIG UCEEHR&KND FABRIG\STR Y GEURE AMPARTELR YL TR ch

may make th difficulty of wal king. Another problemarises that
t he at mspmgmtlbiﬁgt Is attracted by the generating static electricity
wi |l gradudl’E¢HNKCALTIENDt hes dirty. [0003] In order to elimnate these
phenonena, ionally, .antistatic sprays and the |ike have been

Qnven
comer ci al |[§09&§if%p§esen&mwt;on relafgect a method fapypparting apfistatiase
entire clotgl Fﬂﬁf@étrﬂ@ﬁu‘éwm'ﬁta&ﬁc&ﬁﬁf ﬂxv%g{l%eni E&R\Félﬁ:io#elhﬁes%taon' y costly
but al so troublesone to repeat "sprayi ng never one changes I nto ot her
cl ot hi ng. [metwd fomgaovisling asdfabriccirettane baving abrexceldaitt mrtastabizsed on a
positive-iaon .surfactant is ordinarily added during washing to prevent
static el eé)[e#o@ﬁilpcefrom generating on clothes. Fabric softener aim at

preventi ng BAGKIGROAINTIARTIty from generating by attracting water in the
at nosphere to beers_, tilher_eby i ncreasing the electric¢c conductivjty on the

strface of [00@2k |Iunag thewister spason; nesrleisomeatimes feqd aotptimshiesk Tust t | e
R L L R

electricity may also generate due to the friction between lining of a skirt
which is a fabric structure comprising chemical fibers (polyester fabric
structure) and stockings (nylon fabric structure) at every step of the wearer.
This generation of static electricity causes static cling between the skirt and
legs, which may make the wearer feel difficulty of walking. Another
problem arises that the atmospheric dust that is attracted by the generating
static electricity will gradually make the clothes dirty.
[0003] In order to eliminate these phenomena, conventionally, antistatic
sprays and the like have been commercially available. However, it takes
great labor to spray on the entire clothing that one currently wears, and

¢ further it is not only costly but also troublesome to repeat spraying whenever
one changes into other clothing.
[0004] Under such a circumstance, a fabric softener based on a positive-ion
surfactant is ordinarily added during washing to prevent static electricity
from generating on clothes. Fabric softener aim at preventing static
electricity from generating by attracting water in the atmosphere to fibers,
thereby increasing the electric conductivity on the surface of the clothes.
Therefore, there is still a problem that little effect is obtained in dry
environment such as in the winter season where generation of static
electricity is significant.
[0005] As measures to clothes per se, an attempt is made to constitute a



[ 0005] As neasures to clothes per se, an attenpt is nmade to constitute a 2
fabric structure by conbining extra-fine netal threads obtained by finely
extending silver or copper, plated threads obtained by plating silver or
copper on the surface of threads, conductj ve fibers, carbon fibers or the
like so as to prevent generation of static electricity. [0006] For exanple,
Japanese Unexam ned Patent Publication No. 10-140439 (Patent Docunent 1)
proposes cloth for kinmno (Japanese traditional dress) intended to nmake a
"ki nono" that can be worn without bothered by static electricity and has

excel | ent agglde aharRtarshy esmbiting shies dine metalahroddd staiiyédby $alely Ng as
conductive fibers is _continuously_  interwoven aI_on(g the I ength of the edge
of the cl ot BXteryipg[silver 8 6rpP et plategtheeads phtrimed by Prating ST cati on No.

2000- 34640 QE@&“@ 'EH? B{IF[%;:e of tREGRRS gé%tﬁlcﬁ\)evffﬁelffsi Paoh I YR¢4le iy UCt Ur e
wherein threads of silver frbers aré’ rnterwoven at’ an optional  ‘proportion
into a cl ot sowswepreveathgapinatival ofistatie edeetasityo control the charge

gquantity of i c, el ectrici duri use..[0008] Fuyrther,. Japanese
Cnoxan ned H0GHH Fef kAl oiAngness fattnined P pbmirhuhiaioaos)  or oposes a

| ami nat e t hrgagl iateRf DORIRTeRtN) Pofbes hfof Kifhohy(ghpatletven af ter

i
repeat ed washi ngs, h is fabricated the steps of vapor- depositing

I C
ant i bact er i &radrbionnl diess) aetesideddp make pekimenocthatccan be work avishout

synthetic reshn fihm A m ht.ion ormiqn deposition to . forma
dopos ti on BoURel PR AR ATHIAREAR b Sl et A i es FRAGts®) {1 on
CO?E! ng :ﬁgﬁiﬁ&éilrtﬁmﬂ;rélglblaﬁ:&gn?‘hﬁpﬁ t i aQQ@dﬁﬁﬁv@gB_efghi%ict@ﬁtin?@dslﬁ hinly
cutting the resultant bonded | anjnate having a sandwi ch structure in a
vertical di PeerwaKen e} fr}pnaﬁégahe@ag@p?&hw@éb- and clothing materials",
apter 4 r : wadel1d I HEi R [ iL", Itemd.
S?’ri nci pal L?m?n%%?gﬂ%ognﬁ%%?gﬁy% pp. I?L%%h?g}&%%@%blg? 10, 1989, The
Japan Soci e2000@¥640/(PakeninDotwment 2) prepdses a Sherdiherdaterwawen ( Non- pat ent

ERCUTent )RR U N B R e A SGTRIFE.
copper, al upreporten istaarledswooen boad uptional WdaeeSouscio cdatdthorharges to
prevent st aaiixgnt%ltye ((:)i" ;tl:a%ct gle}c:{r?cq};y during use.
[0008] Further, Japanese Unexamined Patent Publication No. 2001-49541
(Patent Document 3) proposes a laminate thread capable of maintaining an
antistatic function even after repeated washings, which is fabricated by the
steps of: vapor-depositing antibacterial metal such as silver, copper, zinc and
| the like on a synthetic resin film by vacuum deposition or ion deposition to
form a deposition coating; bonding synthetic resin films having the
deposition coating together so that the deposition coatings are inside; and
thinly cutting the resultant bonded laminate having a sandwich structure in
a vertical direction.
[0009] In “Resources of clothes and clothing materials”, Chapter 4
“Imparting of additional value on clothing material”, Item d. “Principal of
imparting antistaticity”, pp.163-164, December 10, 1989, The Japan Society
of Home Economics ed., Asakura Shoten, Co., Ltd. (Non-patent Document 1),
there can be found descriptions about mixing hydroscopic fibers such as wool,
cotton or rayon, or mixing metal fibers such as copper, aluminum or stainless
or conductive fibers such as carbon so as to prevent static electricity from
generating as much as possible, or to rapidly make the static electricity, if

occurs, escape outside.



generating as nuch as possible, or to rapidly nmake the static electricity,

I f occurs, escape outside. 3 Patent Docunent 1: Japanese Unexam ned Patent
Publ i cati on No. 10-140439 Patent Docunent 2: Japanese Unexam ned Pat ent
Publ i cation No. 2000-34640 Patent Documgnt 3: Japanese Unexam ned Patent
Publ i cati on No. 2001-49541 Non-patent Docunent 1: "Resources of clothes and
clothing materials", pp. 163-164, Decenber 10, 1989, The Japan Soci ety of
Hone Economi cs ed., Asakura Shoten, Co., Ltd. DI SCLOSURE OF THE | NVENTI ON (
PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0010] According to the nethods
proposed i n JapanPatedt$Byam setl1 RiipnieseAUhbxoain e PiNesit Phiiblich4idh3No.

2000- 34640 i@g4ﬁﬁg§-49541, It Is possible to suppress the charge quantity
of static eh®ck ty during use because silver <contained in the

si | ver - pl ated nyl paserd hyimbhOe! JAFafiRRIhERARRREL 1A MBI aGionghES

conduct i vi tg anong neta However, nat e reads containing ne
pl at ed fi beZ000r3d&H0t hr eads or netal deposition coating suffer fromthe

probl emthat the gurf I s _oxigized and bl ackene ue ed, detgrioration
or by a bl eachi ngﬁﬁgeéﬁtcj,s OGuIAEAY ?'n RW‘?:?&QP?WBHW?W%%B@C&B@@ P- the
fabric strogd1H4e54f0011] As described in "Resources of clothes and cl ot hing

material s", m xi n& of conductive fiber such as carbon will limt the kinds
of products such Nen-patenhbecumentiapReseyregsionglothes andelathing uct ure due to

the bl ack. oglptralsrt b6 169°10E Ddckfler 10048 TERTGER SHailyAT Hbglkhes, for med

of a fabric structut® using I'am na contai ning netal at ed
fibers, netBtoddhesedrAsataia Slegteni Cogrltdcoati ng as proposed in the

af orenent i i.cat ] relatively high prices conpared to
convent i on%ﬁﬁ@&#ﬁﬁ@ﬁﬁ@%dl fficult to produce every clothes
that are orBROBLEMSWIO'BE SQOLVED BY THRENVENTIONads as described above
to inpart tistaticity.
P 00 10& ACCOI‘d])ilg to the methods proposed in Japanese Unexamined Patent
Publication Nos. 10-140439, 2000-34640 and 2001-49541, it is possible to

suppress the charge quantity of static electricity during use because silver

contained in the silver-plated nylon, silver fiber or deposition coating has the
highest conductivity among metals. However, laminate threads containing
metal plated fiber, metal threads or metal deposition coating suffer from the
problem that the surface is oxidized and blackened due to aged deterioration
or by a bleaching agent, resulting in deterioration in appearance of the fabric
structure.

[0011] As described in “Resources of clothes and clothing materials”, mixing
of conductive fiber such as carbon will limit the kinds of products such as
clothes obtainable by using the fabric structure due to the black color of the
carbon fiber.

{0012} Products such as clothes formed of a fabric structure using laminate
threads containing metal plated fibers, metal fibers or metal deposition
coating as proposed in the aforementioned publications are sold at relatively
high prices compared to conventional ones. Therefore it is very difficult to
produce every clothes that are ordinarily worn from special fibers or threads
as described above to impart antistaticity.

[0013] Therefore, it is an object of the present invention to provide a method
capable of imparting antistaticity to a fabric structure in a simple manner

without causing any color change, a fabric structure imparted with



[0013] Therefore, it is an object of the present invention to provide a

nmet hod capable of inparting antistaticity to a fabric structure in a sinple
manner W t hout causing any col or change, a fabric structure inparted with 4
antistaticity by the nmethod, and a washi machi ne for inparting
antistaticity to the fabric structure by the nethod. MEANS FOR SCOLVI NG THE
PROBLEMS [ 0014] A nethod for inparting antistaticity to a fabric structure
according to the present invention includes drying a fabric structure in a
state where a liquid containing nmetal or a nmetal conpound exists on a

surface of Tahﬁs’t@ﬂiéﬂtﬁby&ihreuﬁbﬂﬂﬂ ahldes exhald Mkchond fve i0Riati t he netal
conpound to adhere on face of the fabrigc structure. [0015] The

net hod of t I@B%F%@@ﬁl’ to ﬁg%ﬁ b%%3¥r§cgirrﬁh3éFth @dnventional et hods
because ant iz PN ‘FFN Ogﬁ Wy fabric structure only by

drying after C|ng t he renentlone iquid on the surface of the fabric
structure. 1 er&meehod fbnmmmmnétatﬂmtyptoe& éatiri¢ strantureraccotding

possi bl e to art t he .anti tatl ti.on to.the surface of the fabric

e ructure by HE BiesrtiaPenoR saipdbnaryiae & i sBRehBedn D rtalE litte o
conpound coligaid®don ihiia nie'@alcﬁné{ﬁfﬁthp&ﬁhpﬁﬁhﬂ%%ts o ASTace BNtHdabrRUr f ace
of the fabric structure. Therefore, is possible to inpart antistaticity

to the surf&gactire, ﬂibexe}maléovsmﬁf&xelmetamrmmemlsqongmmdm eregiange in
the fabric t hod for arting antistaticity to a
¢ T EHUEE or Rl B RarLig At stati Ly

fabric stru cor present invention, preferably, the state
where the | [0i5] Theimethahof the msém&mv@hddmelsfmpua thanednveationahchi eved

by spraying th iguid on the surface of the fabr ruct ur In.t

case, si ncemt%go%l? aﬁ?%}‘stf’a?’PtB%tat’ﬁ?‘ eb‘? H?B%ﬂ@éh@éa%ﬁc?wc ri’é’f t he
f@abric strugiHng AdhelciiiRs bﬂﬂem’eﬂ%ﬂoﬂ@dlﬂtﬁnﬁ%rﬂlfé SUrFAE o e ﬂabnlcs
possible to inpart the antistatic function to the surface of the fabric

structure b§trhaineg duwbermaruin the methed dfithemrgpentomvention, HdRere on the
surface of %Q&?‘stlf)fébtro Wﬁft%ﬁ%%stgﬁg hihetich k& ?h(?g%ge oPihd ding

antistatici oarf ure —accordin resent | nvent| on,

preferably, sﬂrhetdnedly dllowingteel ativelpisnialbpr ambaht of)n&ta]l or mletad case, it is

possible t Oconn%iﬁgufl %oLnIp reg to ?,ﬂ {nn é:(? em?[{onal methods, to adhere on the
surface of the fabric structure. Therefore, it is possible to impart
antistaticity to the surface of the fabric structure without causing any color
change in the fabric structure.
{0016] In the method for imparting antistaticity to a fabric structure
according to the present invention, preferably, the state where the liguid
exists on the surface of the fabric structure is achieved by spraying the liquid

( on the surface of the fabric structure. In this case, since the liquid can be

brought into existence on the surface of the fabric structure without entering
inside the fabric structure, it is possible to impart the antistatic function to
the surface of the fabric structure by making a less amount of metal or metal
compound adhere on the surface of the fabric structure.
[0017] In the method for imparting antistaticity to a fabric structure
according to the present invention, preferably, the liquid is water containing
metalions. In this case, it is possible to make the liquid containing metal or
a metal compound exist on the surface of the fabric structure only by
bringing the metal ion water into contact with the surface of the fabric
structure.

[0018] In the method for imparting antistaticity to a fabric structure



a nmetal conpound exi st on the surface of the fabric structure only by
bringing the netal ion water into contact with the surface of the fabric
structure. [0018] In the nethod for inparting antistaticity to a fabric
structure 5 according to the present inwgention, preferably, the netal is
silver. In this case, it is possible to inpart antistaticity to the surface
of the fabric structure safely only by nmaking a | ess anount of netal or
nmet al compound adhere, because silver, in particular, has high conductivity
and gives little dermal irritancy on human body. [0019] Furthernore, in the
met hod for iatparding go elmé psmmitqhwnﬁon,apreﬁémb@ thé muetall iesideqor dhnthid o t he

Compound | 5 CA%%ahin BESSHEIRp ARREL AnUPTARSIL  the BIHARAIELaPBEFERELR ot ol

el ectrodes igafdlP@nly |ng kiky HA&En I Iﬁpgdll, roduce
the Iiquid gontgl nl%gyrre?a %oémggrreta tc%ﬂn%gﬁar}d&q%ét[%ggg%ﬂ‘{\ t he E)Ir?\:: hod f or

i mparting arlwr:@tmet sibveryin partiulbr, hasshighcrondactisisy ol giyesdittlealeymadent
i nventi on, I or the metal conpound is made to adhere in
an anmount in agﬁﬁlgﬁg)ly%%{“\%eﬁbe@S or nore and 50 ng or less, with respect
to 1 kg of {0@19]aBurthainiste] in ¢he htethbdior ﬁﬁpsmmg anslsp@ﬁatjat@atfabnﬁpart

antistatic function that, is enpough to prevent tic electrl cjty from
generati ng éFF"tCﬁ‘éres%ﬁcpé g0 theprespRt Mvention; El’f erably, theligaid ease t he

possibility,
adhesi on of t e rret o?ﬂ @ﬁ%%&%?&ﬂgr’?ggggﬁ ]{‘gggf}i V?Hcp ﬁielgfrf@tlﬂﬂgg%dtg
i mparting aotit byaléarelysisofan étal electsodasdnuhe iqaddor dnhis mﬂehﬂ: Igr esent
i nvention, pref. the f br| ructure i.s. a ruct ur e ntalnln
chon cal 1 BRIl adityuediich $he ania dhliaidint mebAh S & HiesB PRRRRREE: o 1 ow
coefficient [@ﬁzod/aheu;hehsahbﬂlfbﬂmadrﬁﬁg anitisth ticity t@ﬁrfﬁbﬂc%trﬁdtﬁté c
ble to.inpart antistatic funct on to the surface of

£ lhﬁ ;'b(r:: tcy§9¢<{xé%1w  thi Bresent anention, l{rsfm? Iy, he metabor sae matal mparting

oL St i pRATe At AR oRSHRLGITE L ROSRETN SR 0

metal or a maland)&@mg]dr lgsawpth mjsp@nt tml ﬂ(gaﬁ'sthecfabnhestnicmumas Imfthis a

washi ng st eBase it 1hsepocs|s 1mpar£ antistat functn CtHAL3s etI)mugh to prevent
static electricity from generating on the surface of the fabric structure, and
to decrease the possibility of causing a color change on the fabric structure
due to adhesion of the metal or the metal compound.
[0021] In the method for imparting antistaticity to a fabric structure
according to the present invention, preferably, the fabric structureis a
structure containing chemical fiber. In this case, since the chemical fibers

( have relatively low coefficient of water absorption and are likely to generate

static electricity, it is possible to impart antistatic function to the surface of
the fabric structure more efficiently.
[0022] In the method for imparting antistaticity to a fabric structure
according to the present invention, preferably, the fabric structure is clothes,
and the liquid containing metal or a metal compound is applied on surfaces
of the clothes after a washing step of the clothes. In this case, it is possible
to impart antistaticity to the surface of clothes during or after washing which
is a part of routine work without conducting any special operation or
treatment on ordinarily worn clothes.
[0023] The fabric structure according to the present invention is a fabric

structure that is imparted with antistaticity according to any one of the



to inmpart antistaticity to the surface of clothes during or after washing
which is a part of routine work wi thout conducting any speci al operation or
treatment on ordinarily worn clothes. [0023] The fabric structure according
to the present invention is a fabric strgcture that is inparted with
antistaticity according to any one of the 6 aforenentioned nethods. [0024]
The washi ng machi ne according to the present invention is a washing machi ne
which inparts antistaticity to a fabric structure by any one of the

af orenenti oned net hods. EFFECT OF THE | NVENTI ON [ 0025] As descri bed above,

accordi ng th@ﬂmmﬁ@ﬁdnieﬁh&mg lon, it is possible to inpart an antistatic

function to bric structure by allo g a smaller anount of netal or
met al conpo&&@z‘f]o Hionwashis IREhiG 40RoE HBemasPrRt yeRHeRdPE | N a

S DI er BN Refk; 13 SOAKE RHieH B AP Wk ot aERERATOH Eabrld stiicREBY zﬁkfoﬁ

inpart antistaticrty to the ric structure W thout causing any
change in t b thabfirensinticriedr metlBRISESF DESCRI PTI ON OF THE DRAW NGS [0026]

Fig. 1is a ng a configuration of a washing machine
capabl e of \}#ﬁlﬁgpﬁmﬂgw& | ver ion water as a result of
applicati 0”[@025]“%@%&%d%b@dacc5wﬁl %We%@nﬁ{rﬁzeﬁtﬁhaﬂ i poNsile a

side sectional view each illustrati ng an el ectrolysis part provided in the
washi ng mache HEPEKEHAR WStﬂlg functign $o adabsicstinctwre hpwiloyinga sepHer onshi p

bet ween an ggpﬁﬁ| r I pelell I s and a
surface potential of @ﬁﬁ; @g{%%bﬁl‘@? ngnté)aae%&\éleoe %1’% Q%h&&h%c%%?l ing to

t he present stimceutd nna sknglerdmaanar vhm/cehmma]fmetlﬁhht i i=dreforbattueen t he
nunber of wash an adhesion, a nt . of i.Iv r when t t hod of the
rosent - i nbesibBhta SReSR FRFBHETT P sy Aol thond CeHOE PV Fr g, 1.
F{gs. 5A an@oﬁBcﬁaﬁgwlﬁwﬁeﬁsﬁcgm.m& a result of elenent analysis wth
respect to silver hesi on state of silver or a silver conpound

on the surf BELES D@ﬁ@@ﬁ’%logl QFRTHFeDEAWENGS an XPS (X-ray
[0026] Fig. 1is a view schematically showing a configuration of a washing

machine capable of washing while supplying silver ion water as a result of
application of the present method.

Figs. 2A and 2B are a plan view and a side sectional view each
illustrating an electrolysis part provided in the washing machine shown in
Fig. 1.

Fig. 3 1s a view showing the relationship between an adhesion
amount of silver or a silver compound to clothes and a surface potential of
the clothes, as one example of a method according to the present invention.

( Fig. 4 is a view showing the relationship between the number of
wash and an adhesion amount of silver when the method of the present
invention is carried out using the washing machine shown in Fig. 1.

Figs. 5A and 5B are views each showing a result of element analysis
with respect to silver, showing an adhesion state of silver or a silver
compound on the surface of polyester cloth evaluated by an XPS (X-ray
photoelectron spectroscopy analyzer).

EXPLANATION OF SYMBOLS

[0027] 20: electrolysis part, 21: vessel, 24, 25: electrodes

BEST MODE FOR CARRYING OUT THE INVENTION

[0028] In one embodiment of the present invention, a method for imparting

antistaticity to a fabric structure includes drying a fabric structure in a state



phot oel ect ron spectroscopy anal yzer). EXPLANATI ON OF SYMBOLS [ 0027] 20:
electrolysis part, 21: vessel, 24, 25: electrodes BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON [ 0028] In one enbodi nent of the present invention, a

met hod for inparting antistaticity to affabric structure includes drying a
fabric structure in a state 7 where water containing silver ions exists on
the surface of the fabric structure, thereby allowing silver or a silver
conpound to adhere on the surface of the fabric structure. Herein, with
respect to the terns "state where water containing silver ions exists on

t he surface“dfererveltbabontmnmg gidveriohs exists snabevetace ofithedabiiere sil ver
lons in wat é{ e ect Ilb adherelto the surface of %E tg;brel C structure
which is neg ‘Hv‘é’i‘*y é’efﬂlowgas S PSRRI B n‘ﬁ’ Ffver i ons
exi sts and garfacesf ehe falAicstruanered! Hdéreen fwithirespédtusitheaertns “statéace
tension. [0029) Silver is used as netal in the_liquid contar njng netal or a
net al corrpé)'i:imeb‘é@89§@n$&mﬁ%$ uengwea&ts@aﬁh@c&wrﬁaw tihefabnet aI s and (

requires a ¥yt 1|t lggggt%ehoa g@@%&r}&@t 5]?7%?% o H’wa?t%ldelﬁ&ttﬂ

i nfl uences on a er net a be used
i ncl ude pl adhe:ento q&mldtmﬁaamf tr]p(elfdbm(:ﬁbpmturawinch s nagamelkehargﬁfd @maum and

the Iike. t o et al nds, ki nds of, c ound can j,npa

anti stati ci PGPt RETe LR e OB Tnch s PV PHITS LEEs ALY TRERFS R cTaRe sf

[0030] By aﬂ?@fammaénﬁeﬁase&faﬁewﬁsﬁhate of netal in liquid, it is
produce a liquid containing netal or _a netal conpound.

possi bl e ﬁ@r eibsl
[0031) In o meusﬁd aﬁmqiabmethe ligyheandainingtnaetal ortametalke which

serves as aodh it fla B AL B AN AN RHVES hiOS btels YRe! conpound

i s brought exi stence o ace Flct ure, and then
dried, V\/nermlmmmaiurery smaribanﬂoupartb imipast antistdticity, laadad hxtle influheessur f ace

of the fibers nbala char ges e neutralized and the itive
polarity antf ﬁgﬁﬁﬂ ﬁg gso%ﬁ‘%h@%&‘%ﬂi ?h%t‘h%ﬁﬁrlﬁ%@ l'ﬁ@“aﬁnger
generate in Ieﬂﬁnilﬁbf)hﬂaﬁdlﬂcéélﬂecopﬁfﬁerazﬁésﬁbh; niék%l %Hrf)ﬁﬁﬁnpﬁﬁ&@hé lkeof the
fabric structure rrtgx becone fel atively snal [0 The action_of the netal

particles afidtemetal gempeHadsdany kimds gﬁﬁmemd can 1mpart antistaticity to a
fabric structure insofar as they have conductivity.

[0030] By adopting ions as an existing state of metal in liquid, it is possible
to readily produce a liquid containing metal or a metal compound.

[0031] In one embodiment of the present invention, water or the like which
serves as a liquid containing metal such as silver ions or a metal compound
is brought into existence on the surface of the fabric structure, and then
dried, whereby conductive metal particles and the like adhere on the surface
of the fibers, the unbalanced charges are neutralized and the positive
polarity and negative polarity are balanced out, and charges no longer
generate in the fabric structure. As a result, the surface potential of the
fabric structure may become relatively small.

[0032] The action of the metal particles and the like adhered on the surface
to conduct electricity may facilitate leaking of accumulated charges in the
fibers. This would make the leak quantity of charges relatively large.
[0033] Generally, charge quantity is determined by subtracting leak
quantity from generation quantity of charges, and hence by increasing the
leak quantity and by reducing the generation quantity of charges, the charge
quantity is reduced. In the method of the present invention, by allowing the
conductive metal particles and the like to adhere on the surface of fibers by



to conduct electricity may facilitate | eaking of accunul ated charges in the
fibers. This would nmake the | eak quantity of charges relatively |arge.

[ 0033] CGenerally, charge quantity is determ ned by subtracting | eak

guantity from generation quantity of chargges, and hence by increasing the

| eak quantity and by reducing the generation quantity of charges, the charge
quantity is reduced. In the nethod of the present invention, by allow ng the
conductive nmetal particles and the like to adhere on the surface of fibers
by 8 wusing a liquid as a nedium generation quantity of charges in the
fabric strusing a2 lignid edicmedivmdgeneradina gesntticofelargenin ithe fari¢ i ber s

b t d d. As
Deo0Te ) 1" ekl s8R o B0 Oh ek b N5y AARER THB TS pbgoiecce
anti stati ci imoredikdle tofledl.i cAcdordirigly,cthel a4 qiibﬁnmﬂ@wﬂmfedt héspa esent

I nvention is Ilcable o fabric structures forned of flbers i ncl udi ng
cl ot hs, vvové?ﬁ‘ﬂf dt Az DasH Leotﬁm &hgandistatir fenefion.d.-e ©f i ed
into cheni Calhdid &St natural fibers. Exanples of the chem caI f| bers

i ncl ude pol yester, nylon, acrﬁ pol yet hyl ene, pol yuret hane, acetate,
rayon, cupr E0Gd The meﬁmd armreseniflnvieatmatmra@ph(:aiblneljerfabmcsm:aIEum t on,

henp, wool gshee and. t I k 003 as, one _enbodj nent of the
net hod for f ‘f?%rqo ﬁbeﬁ ]eﬁc:il‘& ‘ﬁBﬂ{ GAJ@P[\@ @Pr’ﬂ’éi[ H?%WQX%FEQﬁE’)‘ to the
present i nVFmexﬁrarecg%&@mw bMQsiﬂdd 6 ch@iniesl fifersa aﬂﬁt@@ﬁlrhllﬁbf@t§h t he
fabric str uid, contaipning t al nmet al

ucture . is ¢lothes, as
conmpound, \Aﬁ‘?‘é}ﬂlﬂéﬁ? the 14@9@4"-1 %ber%mclu ep&l&f‘-‘@ﬁ@'dﬂfbnﬁ nPBh’eE €Bfr f ace
of the clot e [ cal |
Showi ng & cBap T3 Eing aHEel Yhybhs E‘glp*%%%ﬁ?tkg ke, % Eriufptte B BETETRIIC Al |V
suppl yi ng sfibers inchwdevedtéon,dserap; wool s}mbp\m:ﬂ)anduthehkef the method of the
present inv 037 hqwn | de_an outer,.t
constituti n@&gsianjf\}ﬁkg J%‘? emioaﬂgf"ﬂlﬂg#%cWBHQOEgOWW%@%?#l%%YOW ded
tsucE t2 ha} i & gab?b lSthgldtWref Qwordkﬁigpwxﬂz d p@sgﬁg heriniioh, |d@§@hgﬁgﬁfv@ﬂmﬂe t het waL er
an nsi de the water qvi ded a washing and_ dewaf er ] an
3, and bel OWV@Hé’ %@ﬁh@é&b%ﬁkr@tmw&o@%@ Bud @6 2 HARd ) s
provi ded a g Eaﬂtor% : mef BPCITRA ORI SWa R dontaibitie $i1V8H ﬁrnsqsand

transmts m)tlon o
allowed to remain on the surface of the clothes after a washing step.

[0036] Fig. 1is a view schematically showing a configuration of a washing
machine capable of washing while supplying silver ion water as a result of
application of the method of the present invention.

[0037] As shown in Fig. 1, inside an outer tank 1 constituting a main body of
a washing machine, a water tank 2 is provided such that it is hung by four
supporting mechanisms located around the water tank 2. Inside the water
tank 2 is provided a washing and dewatering tank 3, and below the bottom of
the water tank 2 within the outer tank 1 is provided a mechanism part 5.
The mechanism part 5 has a motor 6 and transmits motion of the motor 6 to
the washing and dewatering tank 3.

[0038] Inside the water tank 2, the washing and dewatering tank 3 is
rotatably disposed. The washing and dewatering tank 3 has an inner
bottom provided with a stirring part embodied by a pulsator 4, and the
washing and dewatering tank 3 and a clutching mechanism may rotate in an
interlocked manner or independently. The washing and dewatering tank 3
is formed as a so-called non-hole tank having no small pores on its wall
surface. The washing and dewatering tank 3 has a tapered side wall face.



t he washing and dewatering tank 3. [0038] Inside the water tank 2, the
washi ng and dewatering tank 3 is rotatably di sposed. The washi ng and
dewatering tank 3 has an inner bottomprovided with a stirring part

enbodi ed by a pulsator 4, and the washi and dewatering tank 3 and a
clutching mechanismmay rotate in an interlocked manner or independently.
The washing and dewatering tank 3 is forned as a so-call ed non-hol e tank
having no small pores on its wall surface. The washi ng and dewatering tank
3 has a tapered side wall face. 9 Wiater discharge during dewatering is
acconpl i she@Wdrgr dadchiarie duaife déwategihg Bnacbmpdishsd becRa e tb paspPlerovpdy t  of
t he washi ng 1zilgildewa ering.tank 3 into, the ter tﬁ%k 2. [.0039]., On, the
periphery of psedoeigddpamney rawt of the washing ard dewateringjapk3iadop) at e
7 havi ng antﬂﬁ%@&%@kzpa“e' (not shown) is attached. The operational
panel forns the _exterior of upper part of the washing machine. 1In the
center of t@038)pEm BHeperiphery dbamdpper apdtopepeng oftlR dwtef damkd, ahn  t he
outer tank 1 _are.proui ded,a water |evel. sensor .(-not .shown) for .detegting
Che vt or - atBRRT f4s BALS JTR ShopcteoRdrnanst BRtsRoval i AfRetied) oritie O
for detecti B?eﬂdtﬂiﬁal Ipaaidl %rrh@tﬁlﬂéﬂer{&%%l?% pirfof ti'waBEi m@bhideaundry

is put into_the washing and dewatering tank 3 and the nmotor 6 is caused to
drive. ThenInthe genten ddthewpenmlate B 4 nundaysnput eneningod iformedredRani sm

part 5 tot [ i , ray . linsi he
washi ng andﬂgeeﬁx\gfegrtlg%ga Pgﬁiﬂﬁ@pgﬁgﬁg ?éregg.gvéﬁnsegggf S}b(gttglh?)mgr g@fégg‘% i thin
t he washi ngtleneatemameuntdn thavkashing atet devoateeihg tarde 8 oandaconvidlerH
program preget,.in the.contyoll 9, ., and a water level is determ ned based
on the Ioadforﬂ%ﬁ?%f@uéi?@ﬂlgla‘r‘ﬂﬁ%gh a water supply port 10 connected to

the washi ng[gpaOli T6 sedrd diS ot ti ol Uburdd A8 Putdnks tHe ¥alsBehg dh@ notor 6 is
able to produce a_dewatering.  operation by continuously rotating the washing
and dewat er feyaterime tank 3 andphe moter §iacansedtacdunesnifbant ratatipned the The
washi ng machj g ' ' . | is al so
provi ded, iﬁ“?@%ﬁ?’”e@é@%@%tﬁ gl,lq\g\ngtlﬁ&gdr\ﬁéﬁélc}?% g%m fsﬂeggrg‘?h%%o%ﬁ%vi ng an
el ectrode fdewatbroig sahk &; apdahe lasndrynbtsifle phawashing addrdewatesali tank

3 is stirred. In early stirring, a load within the washing and dewatering

tank 3 is determined in accordance with a program preset in the controller 9,
and a water level is determined based on the load. Then, water supply
through a water supply port 10 connected to the washing machine starts and
thus a washing is started. The motor 6 is able to produce a dewatering
operation by continuously rotating the washing and dewatering tank 3 at
high speed via the mechanism part 5.

[0041] The washing machine that is configured and operates as described
above is also provided, in its water supply path, with an electrolysis part 20
having an electrode formed of silver plate as a metal plate in order to realize
the method of the present invention.

[0042] Figs. 2A and 2B are a plan view and a side sectional view each
showing the electrolysis part 20 provided in the washing machine 1. The
electrolysis part 20 includes a vessel 21 made of an insulating material such
as synthetic resin or rubber, a liquid inlet 22 provided at one end of the
vessel 21, a liquid outlet 23 provided at the other end of the vessel 21, two
sheet-like electrodes 24 and 25 which are arranged almost in parallel with
each other in the vessel 21, and terminals 26 and 27 respectively connecting
the electrodes 24 and 25. The electrodes 24 and 25 are formed of silver.



t he met hod of the present invention. [0042] Figs. 2A and 2B are a plan view
and a side sectional view each showing the electrolysis part 20 provided in
t he washing machine 1. The electrolysis part 20 includes a vessel 21 nade
of an insulating material such as synthgphic resin or rubber, a liquid inlet
22 provided at one end of the vessel 21, a liquid outlet 23 provided at the
other end of the vessel 21, two sheet-like electrodes 24 and 25 which are
arranged al nost in parallel with each other in the vessel 21, and term nals
26 and 27 respectively connecting the electrodes 24 and 25. The el ectrodes
24 and 25 arkbhd eeotrdded asd ltermindle mabe dhtegiraliy formed! t‘éﬁxdnrﬁieﬁeleetyodm

integrally fo d., Wien { he el ectrod nd t eIer are integral ly
ormed. i1 iRt terminal £t BGIES AN RTID HolRIERTARS B bR ( he
term nal, andtiben tRé Bld@todd 4 €hé ESMinSY, aﬂd‘ﬁie Eé}ﬂﬁn‘éﬂl Wit atre§RIE | Nt O
cont act W|th wat er for preventing el ectric contact. The nmetal form ng

el ectrodes rihgt thescwphaet eomeiintacantatt withywaterfar popyrnting alestrae eonfact.

i ver. [ 0048l Yiotf) &00:£001d SALIOR, BF cbRSePhERlLRI NI SRR bdhoBBer

descri bed above, 'S supp e Vésse
and vol t age inplaepgll sib@racross the termnal 26 and the term nal 27 of the

| trol i t .20 i i.nsi t hi f |
Come (20 wiPPR! ¥fich bt conflgtsatin of the plebrobis pATLI0 A8 dracRpoR abore
vessel 21. Theedalagér 1S%Qiﬁpqidaﬁgo %hévegsélgﬂsua'tﬂmtzztﬁ&venagéfs outlet 23

is supplied inside the washing and dewatering tank 3. By conducCting

rinsing st egppliediacredsethevtermingl 26 andashattermmal 2thaf tilmsluent;romsapart 20
containing g lver_iqn e to inpart, antist cl ot hes
and the I k&% ﬂ%‘%ﬁ%@gfsg@rﬁféwtg‘oﬁ“ﬁf%?a&‘ép PYRRIQRS ‘?%ﬁ&’}ﬁﬁﬁ‘gt 2B is a
Isééct i gz\al | thmmh @L{ios@h@@@ldchﬂ)deehfto thé lwaitaflm ﬁ(ije VEssel ellectIlhelwage& partdzodi n
ig n t sexa ermn n . pro e nd edges
on the uppef°R ‘ﬁe‘OEF %8%51?}?4’ gEP% Iﬂr‘gieé%%ﬁuﬁp\ri@%dm&ﬁ Cace of
the vessel %sh?n§bﬁﬂ%v«$&ehﬂ%tta¢ﬂke3 doppsbhaling 'adgnbihg KB witRiPfHer to

prevent water fromaccumulating 1n the vessel 21 after water supply to the
washi ng and washing anddleveatrriag fapdu3 psing waten contaippe silvies densabtpet i ¢

valve 11 Opﬁ@&nbfeaﬁ Mﬂt dnstlgtggmty to clothes and the like which is a fabric
structure as a laundry.
[0044] Fig. 2B is a sectional view cut along the vertical plane of the
electrolysis part 20 in Fig. 2A. In this example, the terminals 26 and 27 are
provided on end edges on the upper faces of the electrodes 24, 25.
Preferably, the bottom face of the vessel 21 is sloped so that the downstream
side is lower in order to prevent water from accumulating in the vessel 21

( after water supply to the washing and dewatering tank 3.

[0045] As a water supply electromagnetic valve 11 opens, tap water is fed
into the vessel 21 of the electrolysis part 20 in the water supply path, and in
the electrolysis part 20, electrolysis starts around the electrodes 24, 25 upon
application of voltage. Water supply is achieved by water pressure of
running water. The time for electrolysis is controlled depending on the load
of the laundry. Water having passed through the electrolysis part 20
contains silver ions, and the water containing silver ions is fed into the
washing and dewatering tank 3.
[0046] Now, description will be given of an operation of the washing
machine. After putting the laundry into the washing and dewatering tank

3, turning on the power switch, and selecting a process level so as to adjust



into the vessel 21 of the electrolysis part 20 in the water supply path, and
in the electrolysis part 20, electrolysis starts around the el ectrodes 24,
25 upon application of voltage. Water supply is achieved by water pressure
of running water. The tine for electrol%fis is control |l ed dependi ng on the
| oad of the laundry. Water having passed through the electrolysis part 20
contains silver ions, and the water containing silver ions is fed into the
washi ng and dewatering tank 3. [0046] Now, description will be given of an
operation of the washing nmachine. After putting the laundry into the

washi ng ?ndtlflemdhesibnm%m oﬁsﬂl\xeﬂﬂie\gsdeﬁrpﬂeb@eMWrt w]icttto@xbl, Thiwwashagt i ng a
process |level so as to adjust t sion anmount, of sjlver, the user
presses a s 1’6%%?8???3 %‘éf‘?ﬁdﬁ‘l’ﬁ% Cﬁ?ﬁ@ﬁﬁ}yercﬂé%l@@@ §% F}F%I)Pif’é‘(‘ioro‘? a'PlEe cl ot hes
by rotation . : r@ . | Hapl i into
t he washi ngE%n of evva%tis\ﬁ%@? éﬁﬁeggld%&% tg&r?svéﬂ?l%gﬁn c%\@%/‘g%égﬁl o%s a wgt%g)r

| evel sensotq ahhedicadiovavalue of al wetdrdevel semspr, dheiindization walee bemtf of t he

clothes. After detecting, the {o of, ;he «c¢lothes, the er.s |y

el ectr onagn@??’éom‘i‘tt?efof%hf io%‘*agﬁg’tf ‘E}ﬂﬁb‘?ﬁ t Hﬁ?erctiq{pmpg 6}7’}’82%4 H’!E]@ﬁ*r at ed

M cr oconput gliothds Rheak Ler Isaﬁi)gdelfe&ﬁﬁhfagm&ﬁrvélae 11i8'opehb@ undehithe and
dewat ering tank 3 through the water supply _electromagnetic valve 11. Then,

the pul sat ofontrpl of am dategratadanyoeamputer. 1 fapwuatarig tad from Ravaterigpt ank 3
is forwardl r &F{E I . ' 4 fter

conpl etion %i*ta?: 8‘%5 [ ga)hsqg%@&%ﬁ@%égﬁ%%@f%%a%g@@f el ectrolysis
is fed to téectranmaimetivavaleg 19ubjTene dhé pulsiter dadveided idethetlmtiom.of The
anount of sjlver ionis rQpr.i at e t he | oad and.the rocess , evel

et er ni ned He FrshBRRA Ry BPrindonkdhis Grvasty B prersey Toiated Bunt of
sflver ion geeessahnko reach a silver ion concentration in a defined
anount of ter .of 300 pph has bhbeen added, the voltage application to the

el ectrodes BW47I5After somplelaon atithmwashingptep. matevadded sathimetal ins by

Lo 001 A 0 960R0F vy LSRR BBt 1 arouns

fromthe wadéwateramgl dFhetaanoun dfsilves ity is apprtdpainteftotthe logpdibadt 4

provided i npltorégssb Pet\;[e? g'eggnﬁirﬁeedmﬁst ierl%g%lgjndge(\)ﬁilgrvivg it gn kF%'r example, as
an amount of silver ion necessary to reach a silver ion concentration in a
defined amount of water of 300 ppb has been added, the voltage application
to the electrodes 24, 25 is stopped and water supply is continued until a
predetermined water amount is reached. As the predetermined water
amount has been reached, the laundry distributed in a V-shape begins
separating from the washing and dewatering tank 3 by rotation of the

( pulsator 4 provided in the bottom of the washing and dewatering tank 3.

' After stirring for a certain time by rotation of the pulsator 4, the operation of
the pulsator 4 is stopped. Thereafter, the laundry is kept immersed for a
certain time for allowing the silver ions to act thereon. At this time, the
operation of the washing machine may be completely stopped, however, the
washing and dewatering tank 3 may be rotated slowly for making the user
notice that it is still during washing.

[0048] After conducting a rinsing step for a predetermined time, for example,
for 10 minutes, as described above, water is drained and the operation
proceeds to a final dewatering step. The aforementioned process level is set
at a strong level, and silver ion water is added before starting a dewatering

step at low rotational speed, whereby an adhesion amount of silver existing



After stirring for a certain tinme by rotation of the pulsator 4, the
operation of the pulsator 4 is stopped. Thereafter, the laundry is kept
imersed for a certaintinme for allowing the silver ions to act thereon. At
this time, the operation of the washingjgachine may be conpl etely stopped,
however, the washing and dewatering tank 3 nay be rotated slowly for making
the user notice that it is still during washing. [00481 After conducting a
rinsing step for a predetermned tine, for exanple, for 10 m nutes, as
descri bed above, water is drained and the operation proceeds to a final
dewat eri ng shdpe sﬁhﬁaa&fafﬂh&mhﬁlmaémnmmgtiv@ydhrges slédr extmples afteng | evel ,

and silver ign,water IS ade fore starting a p | ow
rot ati onal éBBb’aﬂg\ﬂJrgPEb‘gP L ﬁﬁﬁ@gﬁncgna ﬁ% %chongfep @ﬁs‘t"#&f Ogito Oon t he
surface of FBB t6lcRithes fbﬁ40@d@ﬂ@l @hw edilelr 35 8fusddPto SARER ¢h tId él8thes
applying silver ion water havi napa silver ion concentration in water of 600

ppb to cl ot hedowsipead rotationigt AP gpm & & wyinntescaused to adhere on the

cl othes  byrdgiy S'?'ﬁg%l&?%gtth gf’éstl%(a%rcﬂ{&f %{snd?h@ gigéh%i b8 0H m Q?EV%&‘& ot hes

thus washed 1s drie bear’s nore” si
si | ver conpmaord sdeer br ksijvef cammpvhrd.peAdcke of algt}yes t h@ccoadingiy,ethec function

I's inparted by. hesi on. of. si | ver er ¢ und ecially.,on the
surface of  aRESEt: st isimRaiad by adhesion diivegidysilver camporbdh ¢ 1o
generate. [ Q0GR aIFN8n tBBTueERerofThY rcfothepagot&%t%b it 6L eRdcBtibity iy according

to the method of the present invention not only reduces static
unconf ortabﬂlfﬁcylttto gemiegalgear er when t he fabrl c structure is applied to

cl ot hes, c II products
such a5 el ol BON TRETYFRE S EeREE APaFRH iR Sk APl BB o
\clz\gnt aCL f r omethed of thé preéntﬂahvagmduagt Ongemhﬁ:tes @bataé uatgmfmabﬂttyrtocu ty

en the prgsent inveptio ap tp a ric structures.
ExanPLES || BoSTparhon e AlrasRrain Rseniied @ dofler s e pissonth
adhesi on a@reuﬁbnmalw 61‘/ﬁ'écﬁ*ic:ﬂl}5ide\ﬂ%te&%&u&‘§ é&h%&él@@&oﬁr@dméw face
potential of the clothes as one exanple of the nethod of the present

i nventi on. Witbswhicks the fahmestmgtuse may come inde eontastfram statically i on

concentrati Bﬂea?&ng due to generation of static electricity when the present invention is
applied to a variety of fabric structures.

EXAMPLES

[0051] Fig. 3 is a graph showing the relationship between an adhesion
amount of silver or a silver compound to clothes and a surface potential of
the clothes as one example of the method of the present invention.

[0052] After spraying silver ion water having a silver ion concentration of
600 ppb on the surface of clothes, a surface potential on the dried clothes was
measured.

[0053] As the clothes, a standard adjacent cloth for a color fastness test
defined by JIS L0803 was used. Concretely, the used cloth was a standard
cloth {polyester cloth) produced by plain-weaving polyester filament yarns,
in which both warp yarns and weft yarns have a thickness of 8.3 TEX, the
warp yarns are woven in a density of 210 yarns per 5 cm, the weft yarns are
woven in a density of 191 yarns per 5 cm, and the cloth weight is 70 g/m2.
[0054] The adhesion amount of the silver or silver or the silver compound
was varied by repetitions of spraying the clothes with the silver ion water
and drying of the clothes.

[0055] The adhesion amount was calculated from a measured spraying



600 ppb on the surface of clothes, a surface potential on the dried clothes
was neasured. [0053] As the clothes, a standard adjacent cloth for a col or
fastness test defined by JI'S L0803 was used. Concretely, the used cloth was
a standard cloth (polyester cloth) prodaged by plai n-weavi ng pol yester
filament yarns, in which both warp yans and weft yarns have a thickness of
8.3 TEX, the warp yarns are woven in a density of 210 yarns per 5 cm the
weft yarns are woven in a density of 191 yarns per 5 cm and the cloth

wei ght is 70 g/n2. [0054] The adhesion anmount of the silver or silver or
the silver esHpuitmf silves iommiater ppdracyetghtiofiduiesk cloth ity neeprdpaace Fathde wi t h
the silver i - dravi f the clothes. [0055] The adhesi on anopunt
was cal cul a?@%})%ﬁ%cﬁg?&rfégﬁg%%ayi ng 13 amount of silver ion water and a
wei ght of di0@i6]c Adhlesion amoand&ngdgdi+ lspraged haiduemiofgilvat éetl ataten f or mul a.

[ 0056] Adhesi.on \a nt (ng/ =.(sprayed .a nt of silver ion water
(litter) x @lﬁeﬁmnﬁféméb%?ﬁﬁ&ghgpgéﬁwle% )( kg) Measurenent of surface
potential of clot N@&s%ﬁm%ﬁ@@%ﬁ%c%ﬂgﬁ}&ialfdﬁl&%Q%d@éﬁﬁfuct&l i the 2

processed po(hﬁ)es_t er cloth as described was pla on a_rubber support, the
surface of wisigymenoer.c| Brkt, wapracestsekpolyestier slath asddesgribedacant cl ot h

£

(wool cloth I col st ness. it est ~defined b Jl S Q3. fiwa tinmes, and
t hen surf acﬁl%cgfle‘%?g}lgg?lf ?\h%pqri% N0 s iol o ?ﬂg’e (}iyﬁ%ter Btﬂ(%ge%?%jf“@?%jt h from
the rubber sutlpastandsrd@diavasrcclbih éwoslrdelh) €osa cblae fastipebs béstalatied. by he
tenperature thgﬁhum,dl ty a& éhe ti of rreaalsub:]&lrrent wefre 0C anq 60%
respect i vel §1° LE§BFhivestimes, aad thep sp pogentzal a et*é@@?é@-ﬁ-ﬁpgs‘ﬁb t hat
t he adhesio f psi ' KA, he

pol yest er c?%lty%ggga@f’ eﬁi%#ctr&g%ge gn%éippﬁ)gtg%%ce ﬁ%taeﬁrﬁi&gl%y%élﬁ%ﬁgggf%t hes
can be | owepetentipmeter.ayThe tempesatiracndthe hamidyatwhetimkefsi | ver i on

botent al _ofiearariiaets 2t 308 M 8 FesbRudfi i o nee becomes di 11 icult to
cling the W57, Asedn s esen frondFig. 3¢ tho destresalt shbats tiaautheGdhesipnkg (per
éu]lc( ]9 i gr eg? | éﬁlﬁ)itugtgg lﬁﬁ%g% pég?s | dﬁ Egmlggﬂ?l ro%dtﬁer gur?fggeeo t seull)(glyg;teflc%th&
can be increased and the surface potential of the clothes can be lowered by
spraying the surface of the cloth with the silver ion water prior to drying.

In general, when the absolute value of surface potential of clothes becomes 5
kV or less, the clothes becomes difficult to cling the wearer, and hence it can
be understood that about 0.5 mg/kg (per 1 kg of polyester cloth) should be
adhered from the result of Fig. 3. Sufficient antistatic effect would be
achieved when the adhesion amount is 5 mg/kg or more, however, the
adhesion amount is desirably controlled so as not to exceed about 50 mg/kg
because the color of fibers may change due to adhesion of too many silver
particles and the like.

[0058] With regard to the aforementioned polyester cloth sprayed with
silver ion water having a silver concentration of 600 ppb and with regard to
the aforementioned polyester cloth sprayed with tap water, the surface
potential after rubbing with a wool cloth in the same manner as described
above was measured. In contrast to the surface potential of -15.3 kV
determined for the polyester cloth sprayed with tap water, the surface
potential of —2.5 kV determined for the polyester cloth sprayed with the
silver ion water was significantly small in respect of absolute value of surface

potential, which confirms an antistatic effect which is an effect contributing



achi eved when the adhesion amount is 5 ng/ kg or nore, however, the adhesion
anount is desirably controlled so as not to exceed about 50 ng/ kg because
the color of fibers may change due to adhesion of too nmany silver particles
and the like. [0058] Wth regard to the aforenentioned pol yester cloth
sprayed with silver ion water having a silver concentration of 600 ppb and
with regard to the aforenentioned polyester cloth sprayed with tap water,
the surface potential after rubbing with a wool cloth in the same nanner as
descri bed above was neasured. In contrast to the surface potential of -15.3
kV determ tetmpartmert pbay@stasicityl totthedpbrgestrwiture asmrdixgto thetmgethad ace

potential of ¢ .ned for the polyester cloth sprayed with the
silver ion v(?/g{:%? g&%;éngiq}glﬁlé@@gmly small in respect of absolute val ue of

sur I apg t pot[mglatﬂi‘mmmom @E:édrfﬂﬁlgfb amiatﬂﬁ_ h&% h@a@ﬁ{iﬁ@tr?étﬁqdhdéﬁn@hlt)ﬁf fect
contributin 0. ] rifnment of antistaticity to the fabric structure
according t gl% ﬁelq'%t 1?@761 tgf’ “E‘Pi@nﬂﬁ%@%ﬁ‘f P‘ﬂ\‘/’@?ﬁeif@iﬂth[m%f F‘GE}% H’QY%}O&
according t w1 fes ' ' ~1997, the
af orenent i oﬁve%egght;lelg %%ﬂ?F g?’ %ﬁ%d%?g%éfbgmp?ﬁ@E’PP\%&)%%HO\?%#%?%@%\%?ng a

si | ver concenlyeaterodotdf spyedpiithrtdptiateaivoerensxanmimeddor balfylefet edncl ot h

d wth t t . i,ned f hal f-life. | t.to,th
o 1o bt ofonB8sti SieBalititt defeeriis ehmee defrmiedder thE Bl pr ayed
with tap waiRith sphydtbbit tdewakerd $he BalFife slefssdtonad debérmhind fBPkNESt er

cloth sprayed with the silver ion water was significantly small in__respect

of hal f-1ifBobestarleih speavediwith\thestlvebron maternwgssignificantly smalkimg
tfog i bt - QAT bR Ny
Sccordi ng. t Soect BERREBENECHARE ofnft®) iEh olbplty Flay ABRLEIGHEHE | ©
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cloths were mounted to a pollen release test machine and a predetermined
shake (like dusting off by hand) was given to these cloths to release the
pollen from the cloths. The amount (proportion) of the dropping amount of
the pollen adhered on the clothes, namely, reduction percentage of pollen was
evaluated by counting the number of pollen before and after the release. As
a result, in contrast to the reduction percentage of about 30% determined for
the polyester cloth sprayed with tap water, the reduction percentage of about
60% determined for the polyester cloth sprayed with the silver ion water was
significantly large, which confirms a pollen eliminating effect contributing to
impartment of antistaticity to the fabric structure according to the method of
the present invention. As a result, even when pollen adheres outdoors on
the surface of the clothes, the pollen may be readily removed from the
surface of clothes if the clothes have antistaticity imparted by the method of
the present invention. This may be accompanied with an additional effect
that pollen brought indoors is minimized.

[0061] As shown in Japanese Unexamined Patent Publication No.
2001-49541, in comparison with a laminate thread containing a deposition

film given by ion deposition of silver ions, it is possible to give a surface



eval uated by counting the nunber of pollen before and after the rel ease. As
aresult, in contrast to the reduction percentage of about 30% determ ned
for the polyester cloth sprayed with tap water, the reduction percentage of
about 60% determ ned for the polyester &both sprayed with the silver ion
water was significantly large, which confirnms a pollen elimnating effect
contributing to inpartnent of antistaticity to the fabric structure
according to the nethod of the present invention. As a result, even when
pol | en adheres outdoors on the surface of the_cl othes, the pollen may be
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| eaki ng ef fect s 1§ grven rré-structure. From t he
results of widchiooreentbodimenexitipé pseseat invaitton adildret agemarizddes net hod
for irrpartigﬁlantistaticity to a fabric structure which is one enbodi nent
of the prestt®%Hhvention will be summarized as follows. [0063] (1) Since

the met hod {§0g31€1PSARR thel A¥EHY HMtheSpr1eSBRvaR tidh isi dRBLSidaby fabric
structure in a liquid containing netal ions such as silver ion water or the
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amount of metal or metal compound that is required to impart certain
antistaticity. In contrast to this, according to conventional method proposed
in the aforementioned publication, the conductor can be adhered on a cross
section or a part of surface of a thread but not the entire surface of the thread,
so that the use amount of the conductor required to impart certain
antistaticity is large.

[0064] (2) According to the method of the present invention, only a liquid
containing metal ions should be prepared for imparting antistaticity to the
fabric structure, and this liquid can be obtained in a simple manner only by
electrolyzing metal plates in water. To the contrary, in the conventional
method proposed in the aforementioned publication, a process in high
vacuum is required for vapor deposition of metal on the surface of a synthetic
resin film, so that it is difficult to conduct the process with a home-use
machine or the like.

[0065] (3) According to the method of the present invention, it is possible to
conduct a process of imparting antistaticity on various states of fabric
structure, such as, in woven fabric state and in sewn clothes. To the

contrary, in the conventional method proposed in the aforementioned



section or a part of surface of a thread but not the entire surface of the
thread, so that the use anpbunt of the conductor required to inpart certain
antistaticity is large. [0064] (2) According to the nethod of the present
invention, only a liquid containing nmetl ions should be prepared for
Imparting antistaticity to the fabric structure, and this liquid can be
obtained in a sinple manner only by electrolyzing netal plates in water. To
the contrary, in the conventional nethod proposed in the aforenentioned
publication, a process . in high vacuumis required for vapor deposition of
metal on t hBublieatder isfis neesasanete eondustiapracess foydmpanting andstaiicitycul t to
conduct the,pr ] Fh":ﬁ ~L3e kL ne; | 4
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present invention is carried out using the washing nmachine described in the
af or enent i onloemensionedrembodiossit. As the clothes to be washed, a pol yester
cl ot h whi chyq | l;0 f e fined by
31S L0803 ald gfcﬁd% t%%%acqqg?%% %S&;&S&@d%ﬁg‘g@&%}%hﬁ“@ﬁ%}g ?‘ﬁtég'gé%o ation
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wer e washed tggeth r (load weight: about 2 kg) and the denotation "snall
| oad" i ndi cHPESUPFE case where only a pol yester

[0069] In Fig. 4, the denotation “large load” indicates the case where a
polyester cloth and a cotton cloth were washed together (load weight: about 2

kg) and the denotation “small load” indicates the case where only a polyester
cloth was washed (total load weight: about 200 g). The “silver adhesion
amount” that changes with the number of times of wash indicates a silver
adhesion amount on the polyester cloth that is dried following a rinsing step
and a dewatering step conducted in a state where silver ion water is supplied
using the washing machine described in the aforementioned embodiment.
The condition “90” indicates a silver adhesion amount on the polyester cloth
that is dried after undergoing the steps of: supplying with 28 litters of silver
ion water having a silver concentration of 90 ppb per about 2 kg of total load
weight, stirring for 10 minutes, and dewatering. The condition “600”
indicates a silver adhesion amount of a polyester cloth that is dried after
undergoing the steps of: supplying with 28 litters of silver ion water having a
silver concentration of 300 ppb per about 2 kg of total load weight; stirring
for 10 minutes; dewatering; again supplying with silver ion water having a
silver concentration of 600 ppb for 1 minute (about 3 litters) while rotating
the washing and dewatering tank 3 at 100 rpm; continuing rotation at 100

rpm for 5 minutes so as to allow the silver ion water to spread over the entire



cloth was washed (total |oad weight: about 200 g). The "silver adhesion
anmopunt"” that changes with the nunber of tinmes of wash indicates a silver
adhesi on anount on the polyester cloth that is dried following a rinsing
step and a dewatering step conducted inla state where silver ion water is
supplied wusing the washing machi ne described in the aforenentioned

enbodi mrent. The condition "90" indicates a silver adhesion anount on the
pol yester cloth that is dried after undergoing the steps of. supplying with
28 litters gf(filv . ion.water having a silver concentration of 90 ppb per
about 2 kg ?a’d¥%id?%ﬁﬁﬂu%§ight, stirring for 10 minutes, and dewatering.
The condi ti ¢go7@0Ghe redditcHRen i Fig \PlendRsEa0ss SRUNe Slved ale¥Rat er cloth
that is dried after wundergoing the steps of: supplying with 28 litters of
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fibers that constitute the fabric structure to be washed, it is possible to
change the silver adhesion amount. Accordingly, it is possible to change the
silver adhesion amount on the surface of the cloth, and as a result, it is
possible to vary the antistatic performance imparted to the particular
clothes.

[0072] Even when the silver adhesion amounts with respect to cloth are
almost the same, by varying the manner of applying the silver ion water on
the cloth, it is possible to vary the antistatic performance imparted to the
particular clothes.

[0073] Table 1 shows a result of examination for knowing whether charge
potential (kV) of the surface of cloth changes when the manner and the time
of applying silver ion water on the cloth are changed. As a type of cloth, a
polyester cloth was used. As a condition in applying silver ion water on the
cloth, the following four conditions were established: “applying with shower
for 3 seconds”, “applying with shower four 20 seconds”, “spraying using an
atomizer (mist)” and “spraying using an atomizer (liquid)’. As to the former

two conditions, test clothes was directly put close to the position where silver



fibers that constitute the fabric structure to be washed, it is possible to
change the silver adhesion anobunt. Accordingly, it is possible to change the
silver adhesion ambunt on the surface of the cloth, and as a result, it is
possible to vary the antistatic perfornmah8e inparted to the particul ar

cl othes. [0072] Even when the silver adhesion anmounts with respect to cloth
are alnost the sane, by varying the manner of applying the silver ion water
on the cloth, it is possible to vary the antistatic performance inparted to
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the conditi nzzle of an atomzer is opened, and silver ion water
is sprayed|on the surface of the pol yeS$ilwdr sdidshoni N (2 manner |like a walt er
(L; . [0074] Table 1 Silverjadhesion ( Condition gnohargeydtentiahar ge
potential | (kv)Coqdifiorul at pd N ue] 1 am@mt mekedhoder for Boo5c
(calculated value)
1 0.32 -1.2
Shower for 3 sec.
2 0.26 -1.9
1 0.32 -8.2
Shower for 20 sec.
2 0.5 -8.8
Atomizer (mist) 1 1.59 -3.7
Atomizer (liquid) 2 1.66 ~14.2

[0075] From the results shown in Table 1, it is demonstrated that an
absolute value of charge potential of the surface of the polyester cloth
decreases and the antistatic pexrformance increases in the condition of

( applying silver ion water to the cloth with shower for a short time, compared

‘ to the condition of applying for a long time. Also, an absolute value of

charge potential of the surface of the polyester cloth decreases and the
antistatic performance increases when silver ion water is applied in mist
form, compared to the case where silver ion water is applied in liquid form.
In conclusion, the antistatic performance can be increased more effectively
by allowing a relatively large amount of silver or silver compound to adhere
on the surface of the cloth by drying in a state where a relatively large
amount of silver ion water exists on the surface of the cloth, in other words,
in a state where a relatively large amount of silver ion water remains on the

surface of the cloth while preventing the silver ion water from entering



2 0.26 -1.9 1 0.32 -8.2 Shower for 20 sec. 2 0.5 -8.8 Atomzer (mst) 1
1.59 -3.7 Atomzer (liquid) 2 1.66 -14.2 [0075] Fromthe results shown in
Table 1, it is denonstrated that an absol ute val ue of charge potential of
the surface of the polyester cloth decrggses and the antistatic performance
I ncreases in the condition of ( applying silver ion water to the cloth with
shower for a short tine, conpared to the condition of applying for a |ong
time. Also, an absolute value of charge potential of the surface of the

pol yester cloth decreases and the antistatic performance increases when
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A was obtained by co ng t _ i'ng steps: ing a prelimnarily
washed pol yetagonaf 00 xpim white applying sdver onngater savingra ¢cancenteatiom ¢favi ng

o i 1o i Pp R BB e ie REa Rt aERE Sl pob: and
finally devshtainedbpyeters eadtiioabf §agtng SAE RnBwwhs having a
concentration of 600 ppb on the preliminarily washed polyester cloth with an
atomizer and drying with a dryer. In Samples A and B thus obtained, the
adhesion amount of silver or a silver compound was 1.8 mg/kg. The charge
potential (kV) of the surface of the Sample A was —7.6 to —10.6 kV, and the
charge potential (kV) of the surface of the Sample B was -2 kV. Charge
potential was measured using a handy static meter (FMS-002 manufactured
by Simco) after rubbing a polyester cloth of each sample with a wool cloth.
[0078] Surfaces of Sample A and Sample B were evaluated by using an XPS
(X-ray photoelectron spectroscopy analyzer). Microlab 300-A
(manufactured by VG) was used as a measuring device, and Mg-Ke, 1 keV,
20 mA as an optical source, and incident angle was 60°.

[0079] Figs. 5A and 5B show a result of elemental analysis for silver,
showing a result adhesion form of silver or a silver compound on the surface
of polyester cloth evaluated by the XPS (X-ray photoelectron spectroscopy
analyzer). Fig. 5A shows a result of XPS analysis for Sample A and Fig. 5B
shows a result of XPS analysis for Sample B. As can be seen from Figs. 5A
and 5B, silver was not detected in Sample A and silver was detected in
Sample B. According to literature data, it is reported that a peak shift
occurs by -0.4 eV for Agz0 and -0.8 eV for AgO because a bond energy value
of Ag is 368.2 eV and bond energy values of silver oxides are 367.8 eV for



obt ai ned by seven repetitions of spraying silver ion water having a
concentration of 600 ppb on the prelimnarily washed pol yester cloth with an
atom zer and drying with a dryer. In Sanples A and B thus obtained, the
adhesi on amount of silver or a silver cofound was 1.8 ngy/ kg. The charge
potential (kV) of the surface of the Sanple A was -7.6 to -10.6 kV, and the
charge potential (kV) of the surface of the Sanple B was -2 kV. Charge
potential was neasured using a handy static nmeter (FMs-002 manufactured by

Si ft bbi t | oth of h | it | | ot h.
T0058) ur f s opd S67 4 SV YOE AG0se, 191 Bien S the sbitt ot atpegk ddlne. an Xpo
(X-ray phot %bf‘é‘steh%gsé)ﬁﬁhg%%?@e/ oﬁﬁg'%ﬁéful\t}g 1 & wl g\%/&ofh%oeﬁ%ﬂ% aetured

by VG was used as a nmeasu vic 1d _My- Ku, mA as_an
optical sourstlaer amgxidizedistate ankp eomirastan Hig074] afiegk. represemdirgRa dnod/ a

result of el enenta},analysis for silv, showi ng, a kesult adhesi gn form of
si | ver or aegieF%P%égr%%%ﬂag%weﬂ%&suf*‘%sc%emBPStﬁgF‘iﬁeé'@erﬂe'%Ws | uat ed by
the XPS (X- ideYedtbdbachecdurficeSiRESAinpie Ah d Sibalnyored silvéy @mphusd s a result
of XPS anal ysi s f(grenstggpl e A and_Fig, 5B _shows a result of XP$S anal ysis for

Sanpl e B. Adletente rBurfane 10 SampbnB. o fronpcorzplafion hetsvaesitheseect ed i n
Sanmple A an ' ' ?Epp : ' hter, dat a,
it is repor? g%dl![t %g%d\gﬁ%%%{%gﬁlﬁg OTE%% S {’)t%n%fl f[ﬁg%'bﬂ %%lgkgg’oé%‘g a?%ll.‘%gev for
AgO because amdurtcofesibregoreasilver cainpon dtdadheresdn tinslstfade efidotly andl ues of
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a peak representing a bond energy of Ag was not observed. This denonstrates

that silver syelace of thejglotht ed on the surface in Sanple A and silver or a
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wat er exi st gesited 96 be diiifaatsd ¢ thdeloched, Blothes may be directly put close to the
water supply port of the washing machine through which water having a
relatively high concentration of silver ion, for example silver ion water of 600
ppb, and caused to be wet on the surface of the clothes, thereby imparting
antistaticity to the clothes. In this case, it is desired to dry directly after
lightly dewatering the wet clothes.

[0081] Itis to be considered that the embodiments and examples disclosed
above are illustrated and not limitative in all respects. The scope of the
present invention is defined by the appended claims rather than by the
preceding description of embodiments and examples, and embraces all
modifications and variations that fall within meets and bounds of the claims,
or equivalence of such meets and bounds.

INDUSTRIAL APPLICABILITY

[0082] Using a method for imparting antistaticity to a fabric structure
according to the present invention, it is possible to provide a fabric structure
such as clothes that is able to reduce the uncomfortability to the wearer
caused by static electricity by way of a routine operation such as washing

operation.



[0080] In the case of inparting antistaticity to clothes whose shapes nmay be
| ost or damaged through a washi ng stegn(delicate cl othes or caps which are
easy to loose their shapes), or in the€ case where greater antistaticity is
desired to be inparted to the clothes, clothes nay be directly put dose to
the water supply port of the washing machi ne through which water having a
relatively high concentration of silveLAIMA, for exanple silver ion water of
600 ppb, and caused to be wet on the surface of the clothes, thereby

inparting amtrh&hallifel iMpdréingh@tislabicliote alfabﬁ@sﬁu@tasﬁ,cotﬁfrissng_ey red to dry
directly after lightly dewatering the wet clothes. [0081] It is to be
consi dered that tdwyimgrhéabriestnsctaredinexstatel veberdiasleduid edntabimgenetabor a
illustrated and not limtative in all respects. The scope of the_ present

i nvention i smak cagpoppd exestappdadhares pajasyriage pé the fabpickHjTUcHEE Vg ecedi ng

et P koS BIE A AR T ARG G555 s L BRI o o
f h b T, ' hod f
of such meet s aa Ouacs, oA ARHETEL o AP BLIEARL] 1o 80RE o b0 of gt hod for

i mparting antistatiCl rc's ure "acco g resent
invention, idurfzerTsaiddttudi@redrovide a fabric structure such as clothes
that is able to reduce the unconfortability to the wearer caused by static
electricity by way of a routine operation such as washing operation. 21
CLAIMS 1. A nethod for inparting antistaticity to a fabric structure,

conpri sig: Themethed farimparéng astisiatecinntosa Ehaicestivueture agcpiding & eleimdi, ni ng

netal or a tal gonpou exi sts and adheres on a surface of the fabric
structure vi‘gﬁe@m B @Q%E%ﬁtrp%wa%m 2534 Stpfe X@W?ﬁ'}?gh%‘&ﬁ&olnffﬂmn& on the
surface of the, fabri [ ur i herep Ll ow the netal on the netal
conpound to %‘gWAPE agﬁetﬁﬁéorﬁgépﬁa&ig)élsgfangiaz?%%gqsr%ﬁ%rs&rfeafp oﬁiﬁ}ée ﬁ@fﬁod for

i nparting ang [Wey rsi I L ; =71 wher ei n
drying a faﬁt@@%rﬁ%%&%@? ibngﬁwgl(;lh gcgiiegggbgﬁglr.%%gﬁppg{ﬁlg Oggﬁ% gi:l IJr%wneg nmet al

or a netal cefhhesabriexirattareNberebyallewinntienaetil of deemetal ttcbmpoandite
structure via surface tension is achieved by spraying said liquid on the
surface adhere on the surface of said fabric structure and allowing the antistatic

performance of the fabric structure to enhance.

3. The method for imparting antistaticity to a fabric structure according to claim 1,

wherein said liquid is water containing metal ions.

4,  The method for imparting antistaticity to a fabric structure according to claim 1,

wherein said metal is silver.

5.  The method for imparting antistaticity to a fabric structure according to claim 1,
wherein said liquid containing metal or a metal compound is a liquid in which

metal ions elute out by electrolysis of metal electrodes in the liquid.

6.  The method for imparting antistaticity to a fabric structure according to claim 1,
wherein said metal or said metal compound is made to adhere in an amount in a
range between 0.5 mg or more and 50 mg or less, with respect to 1 kg of said

fabric structure.



of the fabric structure, thereby allowing the netal or the netal conpound to
adhere on the surface of said fabric sﬁéucture and allowing the antistatic
performance of the fabric structure to“enhance. 3. The nmethod for inparting
antistaticity to a fabric structure according to claim1, wherein said
liquid is water containing netal ions. 4. The nethod for inparting
antistaticity to a fabric structure according to claiml1l, wherein said
nmetal is silver. 5. The nethod for inparting antistaticity to a fabric
structure according to claiml1l, wherein said liquid containing netal or a

met al coppou IS liquid in which netal ions elute out by electrolysis of
metal el éct r@gegnqt od fior WmRATHRE aptistaHeityn iy A ST GPLTGHIES 2GCR ingtto Glaimy ity to
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and 50 ng or less, with respect to 1 kg of said fabric structure. 22 7.
The nmethod for inparting antistaticity to a fabric structure according to

cl ai m 1, gwhemak in&hod foidipatins auebtatieity so a fakri¢!studtareatioadinne ctdigni cal
fiber. 8. The method for inpartfing antistaticity to a fabric Structure
accordi ng t owtiendimsaid fabhiersaiuctigaiidclodiosi andthedoquid eontiningtrhetal oamd t he
liquid containing netal or a _netal conmpound is applied on surfaces_of the
cl ot hes af t emetaleesanndsis @pplied ppsurfapen ofdhe cbothes alier 3 washingsten ef thepar t ed
W th antistatioglipty by drying the fabric structure in a state where a liquid
cont ai ni ng mEt%or a metal compound exists on a surface of the fabric
structure, thereby allowing the netal or the netal conpound to adhere on
the surface of said fabric structure.

9. A fabric structure imparted with antistaticity by drying the fabric structure in a
state where a liquid containing metal or a metal compound exists on a surface of
the fabric structure, thereby allowing the metal or the metal compound to adhere

on the surface of said fabric structure.



