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 relatgs to a nethod for inparting
antistaticity to a fabric structure. In particular, the present invention
relates to a nethod for providing a fabric structure havi ng an excel | ent
antistatic performance. BACKGROUND ART [0002] During the wi nter season,
peopl e sonetines feel a static shocké' ust on touching a door knob or an

aut onobi | e body due to the dried aDESCGREITIONel ectricity may al so generate

compr § i ng ARH QBT AR WPESHENT B GLrRE FOR PRI AR TG

(nyl on fabrf@ FABRIC STHUGTUEREANBt BABRICt $TERWETERE IMP}AS{']QEDGW&TI—Dn of
static el ecfl).cl s static cling between the skirt and |egs, which
may make tt@ﬁs&éﬁéﬁﬁ difficulty of wal king. Another problemarises that
t he at nospMEECENMSALIFIREDS attracted by the generating static electricity

will graduatl I& ﬂake the clothes dirty. [0003] In order to elim nate these
phenonena, (B8ALk fliepraseyt wtmal@teSStpraag@thwh QrH@lDarltlélgthﬂ@é@htY

commer ci al ly o %&L%&&ctu‘f@"‘%ﬁﬁﬁé Bﬁktﬁ%paxﬁéé?t% invh tr%l:ft%% on the

entire cl ot one curre Wedr's I'S” hot onl y costly
but al so tmeﬂhodsfomprbﬂdn@aé‘abﬂplsawcmre/\hmgm emeélemlhamgrsssammto ot her
clothing. [00P4] Under such a circunstance, a fabric softener based on a
positive-i A E ant is ordi narily added during washing to prevent
static el e@ACKGROUNDMARENerating on clothes. Fabric softener aim at

preventing i eleciricity from generating by acting water in the
at m)sphere[swé} t‘ﬁé‘?‘@?ﬁf FEAEPR ARG eﬁ?ﬂé“*@%%‘*ﬁi’f‘@&%@%é’t‘? Mston t he
surface of oh%u@hﬁié"@ﬂoor kh6b 8f anCautbRfBld Bodt dhé t@tﬁbr ahlakbasit hadiadtict tl e

effect is obtained in dry environnent such as in the wnter season where
gener at i on elctyeryiraay alsscganeznte due te tlag frictiembetween 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 threag§ obtai ned by plating silver or
copper on the surface of threads, conductive 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 nFPo" thefabﬁa@txbzetun(rjlﬁy vorhbinihg d&@fdﬁﬁn@dn_@?al%ﬁéa}&s cﬂi;@ﬁiﬁdl@jﬁnegnd has
excel | ent appearance..an texture, el n sLiver at .nylon serving as
conducti ve ?Rg%}‘gng§ﬂ¥8¥19¥ RERRA Plat\é\ﬁgéFW?éﬂPt e Hﬁat%%éﬁwro‘?r. t he edge
of the clot fa%%émﬂhé BuFfdeé bf Bivead3PEMIRRLVE BIANS NeAbbR s bHiphé KRki on No.

2000- 34640 ( ent Docunent 2) proposes a silver fiber-interwoven structure
wher ei n t hr 8ads toPreveniegerarption ofiséatipelectieitn at an optional proportion

into a clot el t3 . arge
gquantity of Tg at’i ?‘dé‘?}e{%ﬁlrp?g’iqg gff}é\ﬁ%){%se. i g%%ﬁgl??{hﬁigﬁbggaﬁp&;nese

Unexani ned Rt EH1438uPatemt Docuient 209 topidd tloth Far &imofo (dayeariesd) proposes a
| am nate thread.ca | e of mai,ntaini a, . anti,stati c _f.unction.aven after
repeat ed m%cﬁ&gy%q?ﬁf%tep%&?gﬁ%ge ﬁ;klxﬂ‘éno sthaycapbe Wﬁf)‘bmﬁ@dﬁsi ting
anti bacteri hbth&bdlbysstﬁﬁcaeieaﬁlcmranmw@kee]l?dnmcap%@draﬁ&eaﬁd kextape,a

synthetic resin filmby vacuyum deposition or_ion deposition to forma
deposi tion rerysil vy plate By Vg s renduqtive kensis coREnHERSYi t i on
coating tog Taﬁﬁi k) | e inside; and thinly
cutting the%?%gﬁlofg%t | Q%%%leﬁgﬁqﬁ%g%%gﬁggfﬁfgﬂg&?gﬂ%w ch structure in a '
vertical di 1@QQ7lohn apdoom), Japanrsee dlnaxamiveddtatent Publi¢atirntNe.ng material s",

R e e T T O
Japan Soci estructireHgherdin dhoeadsofslver Ailwirs nae Sterenyetat, an optior{alon- pat ent
Preurent 1) peob B 560 5k WP L5 B AP B o Rl
copper, al uguantitpof statlodlesticityr dafngunsel ve fibers such as carbon so as to
prevent st aidOCOS(il ﬁ%}trhle%,l .} Xp;r;eosrg 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 Docune 2: Japanese Unexam ned Pat ent
Publ i cati on No. 2000-34640 Patent Document 3: Japanese Unexam ned Patent
Publ i cati on No. 2001-49541 Non-patent Document 1: "~ Resources of clothes and
clothing materials", pp.163-164, Decenber 10, 1989, The Japan Soci ety of
Home Economics ed., Asakura Shoten, Co., Ltd. D SCLOSURE OF THE | NVENTI ON

PROBLEMS TO BE SO%@nBDoEHElénWENEb@ﬂeEQMkaﬁﬁﬁ@d@latﬂéhtt Publi€atii bRds
proposed in ﬁﬁgg@gie Unexam ned Patent Publication Nos. 10-140439,
2000- 34640 a 949541, it is possrble to suppress the charge quantlty

f | '
of static electri (Pé%g?%gﬂgjfe&%er Ofy%lf@e ﬁ]‘ﬂe&ﬁhm@@%@é&ﬁﬁuh@gﬁiﬁ@% Mest

silver-plated nylon, eposition coating has
conduct i vi ty20ﬂ903©64ﬁ3t als. However, |am nate threads cont ai ni ng rret al

pl ated fi ber, ds Qr tqal _deposition.co the

probl em that the ?Lﬁ‘t% gm&?]t? g%Baﬁﬁge ﬁnﬁéﬁm%a&?&égttsﬁﬁéﬁ q oration
or by a bl e001n¢a54Ent , resultr ng in deterioration in appearance of the

fabric structure 0011 descr "Resources of clothes and cl ot hing
material s", mxing\ %P%‘%ﬂéﬁﬁ‘t‘t@%ﬁ Eb&iesé)%FPsdéfuci qulp Bit the kinds
of products Iﬁuféhaag” p<iJ %3‘@84obbééﬂ189f @0 DY98E TR JASad 8BEikty ﬁfH!éEﬂé”e due to
the black color of th carbon fiber. _[0012] 'Products such as clothes formed

of a fabric Egonemigs ed us&sagura&hna@re Ce.nkédds containing metal pl ated
fibers, net %(?GP‘%FM G@ﬁqiEq%hﬁa@N coating as proposed in the

af or ement i one i cations are relatively high prices conpared to
convent i onaIPR@%EMSéF@fB)EcSOLVEB BRr'!?HdE INVENTIQN produce every clothes
that are or bl | Aeohfiiie'th Ul 3REHoR prbRSlct & FAPRRYUnBRuciing bR 00V
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 oz;tdized 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 antiétaticity.
[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 wher e shtidth@bicd byaheah iy, AREA w@&hﬁlﬁ"rﬁta@hirf&fﬁﬂqm_rﬁﬂgﬁ s on a
surface of the fabric structure, thereby allowng the nmetal or the netal
cormpound t o aadistatacigy to the fahme sguchireiicthemetkodt r uct ure. [0015] The

net hod of t @&Em%mgﬁygﬁfeﬁ@nrﬁﬁ p%@ﬁwgan conventional nethods

because antistaticity can | nparte fabric structure only by
dryi ng af t el0@ldcidmethed firdrerantingometdstaitigitytoonfabric surnéace astondieg f abri c

structure. Furihernore,. in t.he.mgthod,of. the.present jnvention, it IS
Sossi bl et o P HBAPFETRY inkPr s TR dPYips s RiReSEhe i S Ste Whaf ac
structure b¥ialid eshtigning Rledal otea YntaBEdIRp 0@V BRistobn s ase ofiefabric

conpound conpared to, that in conventiongl thods,, to adhere op the surface
of the fabrgE“'é’W{ﬁzlth?Eﬁ’ w@,e m?tﬂaé)r;%@s‘?lﬁtf’é copnowss ko adhareonat i city

to the surfggesAifabbof \ROtAKriSEiruet e W thout causing any color change in
the fabric iéructure. [0016‘{“In the nethod for inparting antistaticity to a

fabric strut®@kd Theovethadof thetprespnicmsentionis simpler thaaf emwienfionahe st at e
where the | i 0uj | - . . SUE f ' . i | eved
by sprayi ngb?%lelgfils gé#%s&o%#eaaguﬁ&fcfgg@%o’?ﬁ? %}1253*1 gg%é%@%% uf%e'ﬁ'el (ﬁﬂ?ﬁ)?s
case, sincedryimg after plachrg the aforemghtionnd diggrd onathecswfadehsf thefhboe of t he
fabric strucfure without,enterin I nsi de .t fabric structure, .it is

bossi bl ot o SPsERE. { AEhERLPES iF the MethEd e REs RN ERbER 18 1 abr i o

st r]lcjct uref bysgm?l%@_ jmlb&sta;h@rmmﬁta%if;{n%i]i@t?dn %tﬁ@b@i{}fag@?ﬂﬂ%mfﬁﬁhere on the
surface of the fabrjc structure t he net r inparting
antistatici FV“FB“’?& '?%Bﬁ%“%g F‘lf@l"lﬁ‘éeqyé%j}di FgoRRt ?fg@eﬁ‘ﬁé%‘e‘ﬁf’wlnvent ion,
preferably, cém ohhﬁ%ﬁ;ﬂa&e&’%%haﬁﬂ{‘&ﬁi@d%ﬂn}aﬂ%@dhoﬂ&nﬁ} adKerblUStifase, it is

possi ble to make the liquid containing netal or ) ]
surface of the fabric structure. erefore, 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 liquid
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
metal ions. 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 inpar%ing antistaticity to a fabric
structure 5 according to the present invention, 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 |iidcopdifigrtdthe presddipine¥ntionhprarerdgthe RO lis EHvENeTahes in the
met hod for inparting anjjstaticity to a fabric structug a%go_rdl ng to the
present i nvefASecH is ppast \yupam antistatieity o Hreswifage petha fabricstrgtare
conmpound i s 1'%,0&1'] ' \Marfé'l ' W LS Of et al
el ectrodes i"‘%‘f%a e ?(yui d. In ?Elggssa%%ggﬂ%?tﬂ#tstﬂ%lggﬁtg}: Ceo‘;]{l]g&éﬂegé??%&br oduce
the |iquid chevaaseisiyerren particularnkashigloopulutivity] £0@ @vesdittleedermalod f or

I nparting anti.statici 0 abric structure according to the present

i nventi on, p]rl‘g?%?%?n,h%aénﬁg{bél or the metal conpound is made to adhere in
an amount i n0818hriberthermess) ifi.themgetiiod fopimpartingGniistaticity$6 a fabide respect

to 1 kg of the fabric structure. In this case, i} i sible to inpart
antistatic f PREEIBR @WM%E%%QFPQQHFERWH’ e rﬁglggﬁ%mty from
generating Oiynithmissmiaaborh maﬁalfcaﬁfﬁoﬁnﬂiﬁe%gg%ﬁ, iPRlicH @ fSCiadstuiche

possi bility of causing a _color change on t abric structure _due to

adhesi on of QWdneleatrobsis pemesalgleetsadeinithg bawd, |In thiecass, Mois f or

I nparting antd L Cl . I - . ' _ t

i nventi on, gédeséielﬂgltg h,gé/qlhgp?oa%?cl%cﬂh%t@%lgp (lﬁ)yiﬁgmggcﬁ%[tglugﬁgﬁ%ge%gﬁ?%ﬁﬁﬁﬁg ’
chemical fi H8020] dntthiesnettss] fogiimpmrting attestatialtyfto mefabritsivectuekat i vel y | ow

el ectri o ty, SepHbE s d8E BBl tndatiph oyt Ty, e BRER B e AR Sur f ace o
the fabric stompdundismade ¢6bidbeedin un 4R inl # rafige betwesh 0 G migngrar t i ng
SRR N E TR RN D RO SN
nmetal or a r&ikalitsoPBSPIE oSinAPati i RAtis Fuh@sds th& istdiRdugholof®vaht er a
washi ng step of the clothes. In this case, it is possible
: 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 structure is 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 stucture that is imparted 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 or enent i ongghRdN9ssed Eeitsds. OF THE | NVENTI ON [ 0025] As descri bed above,
accor di ng t? thla resent_ invention, it is possible to inpart an antistatic
“function tol8024bdhe washiogunachipedceoxding ta thawirpsant inweutien & anet al  or
met al conpo . . . . ] f hC: ' '
ot ol er _mandziobifle S48 6e itk RnDUEEGi Harkl§ o 3tab i SHARELE g he,

i mpart anti of éhé afdrgntemtidnedfmbthiogdsst ruct ure wi t hout causing any col or

change in t j F DESCRI PTI ON OF THE DRAW NGS [ 0026]
Fig. 1is a%&f@ﬁ?cﬁgﬁgﬁwmng a configuration of a washing machine
capabl e of \(@GIE]INAsMEscEbSARADOYE NEEcsidinertoithR preb&it idFeAtibhSitlik poksible

application of the present nethod, Figs. K 2A and 2B are a plan view and a

si de sect i of@Imppghan gaxistatie fanetzan toya faber sbructnxeshy alawingadmaller i n t he
washi ng naclg'gﬁg]m ' ki ' iacd}geﬂ_ﬂ i \ I i onship
bet ween an adhesi on g%t%tﬂl%falg??ggrqngﬁoa Sl %g?l"\%%%‘g%n (%fg'ﬁglfgit)ﬁ[és and a
surface pot etmictiireoin astrapldranheser thsaw nenendtimiad méthadset Whereformnitiing to

nunber of | RASHB i e disthngishicity ShEte TR St bR R R R 1

present i ncelorichangs inahe falskiostrugsureg t he washi ng machi ne shown in Fig. 1.

Figs. 5A an | ' |4 of elenent analysis wth

respect to gﬁﬁbﬁgﬁﬁ’ﬁf@ﬁ}@@ unﬁ@@f@ silver or a silver conpound

on the surf fee26ll el yss dlev bélidinataallnERewhys akorfiSutatidio¥f 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 is a view showing the relationship between an édhesion
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 sp ectroscopy'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 ectron spectroscopy anal yzer). EXPLANATI ON OF SYMBOLS [ 0027] 20:
electrolysis part, 21: vessel, 24, 25: electrodes BEST MODE FOR CARRYI NG
OQUT THE | NVENTI ON [ 0028] In one enbodi mer:it of the present invention, a
nmethod for inparting antistaticity to a‘fabric structure includes dry| ng 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 tlereGidfr Cﬁﬁﬁlﬁmg’\@ﬂﬁﬁ' Mﬁh@h&%@ﬂh%h@'s@ﬂféi:‘e'df%he'f@lﬂﬁceX' sts on
t he surface of thef bric trUthéi , it 1Is assuned state where silver
ions in wat SFTUSHERS; { %%ﬂbleaﬁ ey oxpesibyprrcaspaimd teadhageian te ycture

which s negatfa(ely BOAIAGEsxdbnite, SHRURINIGHR 1085 &t 164AbbADGAML ver T ons

exi sts and adheres on the surface of fabric structure via surface
t ensi on. [Omrewawenonmsﬂmmnalemaﬁs phdheisyufateadthaifabng metal or a

e oo SHABBRCAHE gike o DO BRI bl RO

i nfl uences adhepd tc,et]:wsultb‘am;‘éﬂhe ﬁbmﬁmtﬁﬁ:tﬁi'e athlieh 1smégdt1¢dlﬁthaﬁg‘ed?er ased
the 1k, " ARG IEaYaEEHBLAIRE SoklRa ot codbotibres o8 tsaraceof
antistatici gle ﬁgnqc sfrabiiie Ahretdteqehsivgaf ar as they have conductivity.
[0030] By a ate of metal in Liquid, it is

80 ti n |ons as an existi na&h
possi bl e emwmdaa&mqtqhuu ﬂmdﬁwga}mnglm@ﬁal & @ematalcorrpound
Serves as a F?Eﬁ?ﬁﬂ?&ﬁ?%?éﬁf%mﬁ%% b R P oMbkl B K T oound
i s brought iremdrwasreeylemadhmmmo ﬁmperbantlbmﬁmm anddgt linte umﬁuenm t hen
of the 11 bepD iRy biotal Coh Randits dCorkl Aol By i uREh Bucligh (7 0" 2o
polarity an;ﬂmﬁgmhi, pellpdiwan] gtyldar:@ﬂml aimceironphickehdhebaigasand thehiger
generate in,the f i c_structure. esul t he surfa a] of the
Pobri o st r uAetpanfia) hubodecpay kats ok farpoundes fiopnet seBRARGR R et al
particl es afgbridstrubkifreddbsfaehsothelaveWohdaetivity.
| [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 hiquid 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 preésent 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 detegm ned by subtracting | eak

guantity from generation quantity of charges, 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 usi ng wsihiauiguidsasea madium, ggaseitaon quaﬁﬂaﬁbféb{altgfesiﬁahgéabmﬂ t he

fabric strugture is re echar urrul |nthef|bers
become rmreS%W%é‘F?/lﬁﬁe 1@8& %@gﬂ?&ﬂﬁlﬁ%ﬁa H@l ﬁ Péén%ﬁﬁfqecr§ CEOMEJuced. As
a result, ihotsliReFSiollesk! OAbémﬂiﬁgI&hﬁx@éHdlgkiﬁjaﬁtfty%%&&bed As a
antlstat|C|ty to the fabric structure 003 he net hod of the present

i nvention i Feapk Hagmossibée tcaanp@rfsﬂxwmt@m fapetien, iof., antistatinststd thel udi ng
cl ot hs nonwoven cloths. Fibers are generally classified
into chen1cgﬁbﬁcggﬁgmgﬁg natural fibers. Exanples of the chem cal fibers

i ncl ude pol 0884} Theanethodaf the, pmbyéiﬂmmmls qullgcabhzt todiabricategctitees
rayon, cupr and t | i t he na bers incl cotton,
henp, wool %P’tﬁ%ﬁﬁ “P‘ﬂggﬂ ‘élo%lf%d%%‘]qu?ﬁm %&d Bﬂ&“’@%ﬁ%&?ﬂ@ﬁt of the
met hodt for lFiP@st M&g@iﬁrhﬂ?%lassiﬁ?ﬂl irfto cheb®ibal ﬁl]:c)éﬁsraiﬁ% ﬁ&g;ﬁ@ﬁb@dé ngt LO the
present invention i on ven of a od in whi e
fabric stru ’Eﬁ’répl‘?‘g B gmiga] § FL“%@R?Y%%W Th GokEh i’\lg,f ﬂﬁleﬁ'@t al
conpound, WgjodrukRRhRbMdBatel k3R, cAPFa 'a§1d ﬂ»Je'M@d E:@axhﬁl@s' JF tBR rdigraur f ace

of the clothes after a washi ng step._ [ 003 . 1lis view schematical ly
showi ng a c dtrarg imelurde sotpn ahoraph wagl | mlﬁ@ol apdttheldq‘e washi ng whil e

suppl ying sifh 485l 'N%“’g%?ﬁigmlﬁ:&ﬁ%ﬂk%ﬁ%g nfﬁ%ﬂb&?@ﬁ ﬁ%uﬁ?&@&% gf the

pr esent |nven I on nS|
consti t uti neg abmi strbctatyeatcommthgpnmhtmnvemeuhscnphlonZwﬂ]sbpr ovi ded

such that it.is h Q ehhanl S cate aro he wat er
tank 2. Insﬁ&‘ée’%ﬂ a?%‘%"d’#%}k‘ gr{ﬁgéﬁb gg:tgr ﬁf’ﬂ{f 3}111 g tank
3, and bel OWohmnmg irBtaodr atﬁ‘zﬁ:al\@bmpohﬁﬂkw&tw édnithiding s@lvbeﬁoﬁsaisk lis

i ded t 5. . Th t h t 6 d
provided a mechan smpart o The yechani smpart, b has o motor 6 an

[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 bottom provided with a stirring part
enbodi ed by a pulsator 4, and the mashiﬁb 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 tapelgthrslidh Mie! dulidt® dewat i 81s Qéc%ﬁﬁﬁigﬁdddowaeer%%g&hf&ghs
acconpl i shed by water to pass through = smal Iaﬁg!gres | ocated In up;l)((é,\sr1 part of

t he washi ng sl peves loeatasl mawrp e patof theavasdieg andewateringldankchinthe

peri phery of opening of the outer tank 1, an upper face plate
7 having an %’%@‘rf%@%’é?r%ana (not shown) is attached. The operational

panel forns [0839k e the peniphepyef apamip epfentihep endsfiofitheveateriank 1, ant he

t f th te ./, .al d N t [ 8is.f d., | th
cuter tank Peniareblaed Havifean ferdtoBBhaane st Sarmhtic ot oty
the water argpepitibial heenaldsiths ¢haRatdeovedfaip i $adkf the ad@hancaltichadd er 9

for detectingﬁilnput | oad .of | aundry. [0?40] To start an operation, |aundry
i s put into lnddegeatenel Breuprrex 7 gy lavigeryingng opeaing® as famed. cdilsed to

drive. Then ’thé%ﬂﬁ%f £h1eh d&reg)romfeara Gatér H%"gp%%ﬁf?ﬂgﬁ %Hd%&?‘fo’r s ni sm

part 5 to the washing and dewatering tan _ aundry inside the
washi ng -and thewsater iamgountnin the: washingranstidewategam# yak By andg, comtraller i t hi n

"t he washi ngsfgffi?%%ﬁﬁgelébﬂg10#(?@@68{14‘1‘;‘%(1& ermned in accordance with a

program pre ntro nd a water |evel is determ ned based
~on the | oad.[00%@h Tovshrtr as opptatior, laandiy & pt erto thpprashing and0 connected to

2bl e 1o prodeERAEIARE T RGL BREPCIOr BSBTUSERED EVESl HEB: IS NI Ras hi ng
.and dewat er imigtok s t3adémittedth he @ethenizac hart 5 6o Pe¢ washid®add] The
provi ded. i ertaseragdank A e Rundry RoaHodhe cTaBIDE RO IZE ARG an
el ectrode f@rjgediy9EdS! Iy Barlp!sthPiS adod8 WAth# BlewhihiNx0{d HOwatdihg®e -
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 eleétrode 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 synthé ic resin or rubber, a liquid inlet
22 provided at one end of the vessel 21, a liquid outlet 23 provided at the
ot her end of the vessel 21, two sheet-like el ectrodes 24 and 25 which are

arranged al nost in parallel with each other in the vessel 21, and term nals

26 and 27 rempegbéttglds &ﬁ’@'ﬂ@ﬁﬁiﬂ?ﬂs ﬂi}ﬁb@iﬁ%ﬁ Qiefréfe@Ndyien thR@l&iRide 0des
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it ver [ ooAde Wt IBREmEFIHCHHEE Fofy bF coperrfmiFORRar silsey Rng5opatr
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vessel 21. The water aining silver 1ons tlow out outlet 23
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rinsing ste a

cont ai ni ng g“m\#eé]b?qoﬁns?gs @‘;}g%ss%ofm ‘Jﬁ%a V&k O%SW%%GCI ot hes
and the IikcErommqbnmiavaeIeahmdeththatanstlﬁe +essublzy ‘[I‘h@Me}teFl g. 2Bis a
sectional view cut a theavertic | ape, of el ectr Si S. t 20 in
Fig. 2A | nSPRt ﬂg‘f‘% iopg flo F@Wﬁﬁfl}é Qﬁd’%%gr?’els Rgﬁ ﬁé& H%atilﬁd edges
on the uppefwdshigg agll ddwateliegitanded 2By caﬁdu&h@é Q&@bélhg stbe vidhinohef ace of

the vessel 21 is slope o that t he downstream side is_lower in order to
prevent wat é‘fasthﬂ%grf’ $ Heingwatar coptaigang siyer ¥MSs S y to t he

washi ng and pdgBietd ﬂlﬁgéﬁ%tfstaﬁ@ﬁﬂ% cfthas Wal&he INRPWHIG] RCA FAIRQNet i C
val ve 11 opens tap wa d
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 upoﬁ
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 s gply i s achi eved by water pressure
of running water. The tine for electrolysis is controll ed depending 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 ofihkRaLMERA NoufBefdiler, Al &éerﬂ}ge%léébga &t bam%{.]y T‘H%Qaéﬁ'ﬁl

washi-ng and dewatering tank 3, turning on the power switc and sel ecgti ng a
process | evanaginggletertagheleadiaf therdothesdsi motationsinf the pulsaterr4 ande user

presses a s ' : | ect t | ot hes
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m croconputer. Tap.water is fed froma water tap intg the washing and

dewat eri ng canirobof arantagratpd migrecomppiery Tapcwateriaded fiom aavatertap Then,
t he pul sat ot ' ' 3 t ' tering tank 3
is forwardl )E/ngon e(r)ee(r\h}g@g!lgl é§/h&r gtggtggé&{?%t% g’r@%ﬁ@ﬁ?fﬁgg"aﬁlg}gi fter
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Is fed to t V4 lL.ect O | diate d I ng.. The
anount of si %g‘fa Lé‘i,ikg]!’lné{ Fgaadpeg%%#%& ceén?{ g,g i%@%ggﬁ%@%‘?mgwgg tsela1gté)vel

det er mi ned atarthveadldggnni ng of the washing. For exanple, as an anount of
silver ion sary to reach a,silver.ion concentration i.n a fined
anount of \/vg‘?(g‘fﬁo%“:‘}/%(5:o eﬁggog %W&&H%S‘ieﬁe“(?gﬁaé@ﬂgmﬁ}% nsﬁ’d’ t he

el ectrodes glbcteblydis is fePReth ARMNAR; Bavid BljettedcRTnitoyeediapt i | a
predeterm ned water a nt is reached. ,As . the predeter anount

. | ned wat er
has been refeWaderinge [Thgamoun; afisilvender i ﬂparwtaﬁe%egwéan &rating
fromthe waghi ‘G%&ﬂﬁi e%n?%] i nk-ne :
provi ded i nﬁt ?ldeég%g%}f%%%o t eela\?\?até%%r% an i e‘ﬂ?gﬁ%ﬁi t ghkFg?%kaﬂ{ﬂé’ s
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 lJaundry 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 certain tinme for allomﬁng the silver ions to act thereon. At
this time, the operation of the washing %achine may be conpl etely stopped,
however, the washing and dewatering tank 3 nay be rotated slowy for making
the user notice that it is still during washing. [0048] After conducting a
rinsing step for a predetermned tine, for exanple, for 10 m nutes, as

described abavie stafale dfthdciéthed iaathdcRIARCIFILARL. FACSEHEpIeOaftef | Nal
dewat eri ng steﬁ)._ The af orenentioned process level 1s set  at a strong |evel,
and silver BBRIXBESLIVES 1 ¥alehhavng & siyern vy congendationriy wates oL $00] ow

rotational ?@%%ycl&‘&%& Ty 4@%8@dﬂlfssﬂvﬁﬂe a%m‘é?tis Qz‘fm%;{i P4 dIRer T ciéthedn the

surface of e clothes Is made relatively arge. For exanple, after
appl yi ng si Ibydowi speedavtatiomat A§0apwi fordy miontesoncentration in water of 600

ppb to cl ot o] 0 congs tw ge.;.sijver | aused tq adhere on the

cl ot hes bymﬁ%ﬁsg@go"lﬁ%&%&ﬁb‘ﬁ %\4&% S%@%%%&@%&&E%eﬁ%ﬁﬁmﬁﬂﬁg & ot hes
th:Js washed magchﬂv%dprfﬂde}f b@rlnpbﬂhliq&rtlebggfﬂoﬂlém/ hktg:c@rdinrgly,ehéi I ;/er or
silver compoun er .1 kg of clothes, Accordingly, the  _antistatic function
'S 1 mpar t o0 ABSKUGCEIAH ISRIRARCE by S _é‘r""c‘%lr%h’&ﬁg?? silyepgemperydon t he
surface of bhfeGhldy BRTheSRUITRBfHE cBitRbS oAt the Gtddlc bRctibitf icul t to
generate. [0Q050] e fabric structure inparted with antistaticity according

to the et Hifdicelt torgeneratent i nvention not only reduces static
uncont ortab!d,%%o] The f&ﬁﬁc‘@?ﬁ{ﬁ%ﬁlé%ﬁafﬂ%ﬁlwﬂr ﬁs@%{i@ﬁ%ﬁc@ﬂﬁﬁ%?ﬁﬁ@d to

cl ot hes, bu so prevents electronically or e ated products
such as el emetbnief the presentunventibn oot phiy falnces ssatiuuncomfortighitidydo i nt o

contact fro tical r I.ng.due to.genaraijo f statie electrjcit
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potential ofth frhuich glﬂ‘ﬁ TIG SYHETHEIRBY SO 104R cortagh framm stMCaesent

i nvention. bedidhgAfuetto SiedAiiba o istmed elefiicify @hendtHeSredelt IR ticANs

concentration of . .
applied to a variety of fabric structures.
EXAMPLES . . o
(0051] Fig. 3 is a graph showing the relationship between an adhesion
amount of silver or a silver compound tb clothes and a surface potential of
the clothes as one example of the method of the present invention.
[0052] After s;iraying 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 ed. Concretely, the used cloth was
a standard cloth (polyester cloth) prodtuced by plai n-weaving pol yester
filament yams, 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

wei ght i s 7@nguii.of sil0eb#n Whteroghhd aiwaighoof diiedfcldthenSddcydate Wwith\whe or
t he silver ?(gﬂjoo.und \qﬁs vari ed f)% repetitions of spraying the clothes with
the silver WRE&SLC ﬂHOHEE?/]TIﬂB f the clothes. [0055] The adhesion anount

was cal cul a{guhd]r AdhasidRafHbest GREAR) BN spRay Al BMDin O bf SilveiSion! Whtepat er and a
wei ght of dried cloth in acﬂiordance with"the follow ng calculation fornula.
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respectivel iz‘olyb@&@ﬂobﬁsfréﬁlrth%%ﬂﬁ%? glh BB}tF Wis n%asg?gc% b?sé péﬁﬁﬂletsﬁ]fé’&s tehat

t he adhesi on "anpbunt of silver an ver conpoun he surface of th
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Sufficient et bstinéreased hadtthesukfhcb®otential 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 thel 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 nmay change dueto adh %lon of too many 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 adnimpaMem'edsnntthamhrtycm rthe dabrit etitutensdcacdingdbeht nadthotl - 15. 3
kV deternin§g%;or tggég ester cloth sprayed with tap water, the surface
potenti al of’ BI§S§ (Héd for the polyester cloth sprayed with the
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e fabric structure

ef f ect contr@&butl to i npartnent of antlstat|C|t¥

according t nhymtqmmw@mofﬁwémm@ﬁv ¢ tostAbrrg $tERCEPi ng t he

aforenentio MET ion water and the

af orenent i oﬁgtg) Hﬁ*%ﬁiﬁ%mﬁ%{%cﬁoﬁ%@%ﬁ%eﬂhﬁvtap wat er, pollen gcedar) was
~caused to ul? nAftexdhging the aforeweontionkd poljaster ¢lhtds epragted: wighweelver nount ed

e e UMD TR i W S
cl ot hs. Thepeliewfitedap) opsrcaused t@ﬁniﬂoandiy afhergor thesy clofhs t MEhalthese
adhered on e & Lotkd Sesudtadio% polfsh rele ot ot Senads o2 Lo fleBied
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 cutdoors 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 iﬁvention. 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 cloth 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 adhempeterdidldraving asmaller ahsdlatevaltuettoehelfabiiestridierpahdea nmay be

dil d f f cloth f &h oth
hntistati o PhenmmaeEbatite M ehStecuthbily o BCRESRaREBR RSP s nay e
acconpani ed mphhtxﬁmm[thﬂmmﬁmwfﬁ)@fabﬁdﬁmumirb %cd&fd@ﬂg 86 the daahsdio$

m nimzed. [0061] As .shown i nhﬂgpanes Unexa Pat ent blication No.
2001- 49541, hﬁpé%??ﬂéﬂ‘g%ﬁﬂ%t pETERE krdiRs ptiaripirhaageeoEVeRon
filmgiven byihommePrasitine of silver ions, is possible to give a

surface 15 otential having a snaller absol ute value to the fabric

structure akePed mwsmﬁéheh&mmemmﬂw@esmwﬂey as the

ffect t
o ects conktl B8 ok e HRREATEP o el bELBHARAY S § POy Ut oo
| eaki ng ef f sdticloiis chaenpdediment vfthe pmsbhemmﬂ;i(m will betsuhemaki?@d2§s From t he

results of %I af orenenti oned exanpl es, concrete advantages of the method
for inparti Aftistaticity to a fabrlc structure which is one enbodi nent

of the presfyu6d] rﬂ!)esmc@&hwﬂlétm Sullegressst iaventiohliswendt&eddy (1) Since
the nethod of the, p iﬁ?ﬁ\ i nventi on |]slpy£ducted by inmersing a fabric
¢ &t G

structure |H‘1&1qr§’d’t&%l rNCHY e 3, gorgNngametalyaps speh agStl¥er or t he
like, or byjspeayeng {elLRE YrisE %fa@lﬁ}ﬁ?tﬂlé%ﬁ tiohed’ H%nﬁiéfé%ﬂére it

is possible to allow a conduct or ere on surface of the
fabric strugtuctireatidsimosedle to allowm z@ldmoweunﬁomly adhemm ¢ or

required fo% #ﬂg@%ﬂ Feibitlc %&ﬂcﬁ% Zhdh o {;éi{o ﬁl{m ¢ anﬁﬂstf‘m’“”t of

met al or onpoun s regurred tol rrpar aticity.
I n contrast cmmiludtmsrem@d ﬂ)mglpartmgmmmmmhstuﬂhitgm ar dp@adhesmn t he

af orement i onedu 'f%lflnge or iné[tgf cgn%BQHﬁ&%a{" %nre%%ﬁa%ﬁ)rl%jpgf certain”>

antistaticity. In contrast to this, according to conventional method proposed

in the aforementioned publication, the condﬁctor 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 obtdined 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) Accorgigng to the method of the present
invention, only a liquid containing netal 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
publ i cat i on publigationsH is mebespary vacomductsa peapess futk ihararvapoandegadrityi on of

metal on the_surface of a syngheti.c esin.fil sp,that it js difficylt to
conduct the p&o&tg TR to%ﬂg_eageso ﬂﬁ%ttﬁtﬁ%l%%?ﬂglel qol&f’.ndflﬁt)%ﬂmf%sf of
Accor di ng t?niﬂwﬁﬁgtdm@ktaﬁpitbe;npamm siri¢aniel WhHichi ik ih% ﬁfa@?ﬁ;i)é@hee.to conduct
a process o artin ntistaticgity on various sta of fabric_ structure,
such as, in[% nA?lQH?qw‘ E‘Plé{?\_‘éteé e WH G 2E¢ ﬁ’@é@a&%’eﬁ'ﬁ@?@éﬁ?ﬂwglein t he
convent i onalta bk BaGhcPh RPRSGD éﬁlgéxﬁﬁnﬁﬁﬁé&%ﬁﬁéﬁ%@s,l&nﬂi@ﬁé&% hiphdt 1S

necessary to conduct a process for inparting antistaticity prior to formng
into a t hr eaghieyedthyausing fabric spowtitdscoftchesuinalibers gsher pelyester fibarar t i ng

antistatici feabr.Lc Wi 1.S.:] fabri t 1 [.0066

Al t hough pJo%g%@gfal@ﬁeg%,sor\fé]t{c?ﬁiﬁébguc eo%@%gﬁn#élbﬁél?esr %‘1 éaﬁ%rg%%ggkt he ] fabric
st [1 uct u& ebi h066rd i}i@.remﬂlg'EMQhewh@‘ '?hm?élaﬁoﬁ:slﬂi;p! la&tmbﬁe;ﬁbmﬁm}aebef

achi eve usi ng.fabric structures of chemical, fihers r est er
fbers " of et aphpaca SiveriResmon ARtH et Ah masthof og R BRErebk ur a
fiber. [Ooﬁierﬁiiﬁliécdﬁieﬂ@iﬁﬁhghﬁ%}ﬁﬂ@ﬁ@iﬁhé%&ﬁlﬁb@ﬁi ween the nunber

of tinmes of .wash and egla;i ver adhesi on anount when the nmethod of the
present i nioremantionedempe t.using the washi ng nachine described in the

af orement | Omh@%%gﬁﬂ%thek 0 @g]wfﬁne}(ﬁ t%h;sﬂ@flﬁéé’@? clofh ?ﬂﬂpﬁ%‘ a&tagdRAd yester .

cloth which is a standar adj acent clo or color fastness test defined by

JI'S L0803 amdiacenbrlash for eelor fagtnesstast defineddyy J18 E0§03 andteheottiameloshi on

"l arge Ioad“}é}gll{sgaes the case where a polyester cloth and a cotton cloth
wer e washed together (load weight: about 2 kg) and the denotation "small
| oad" i ndi c50@A9]t ke Fipst thieatemotatign flarge Jemt andicates 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 supphed
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 dewateﬁj:lg. 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
anmpunt"” that changes with the nunber of tinmes of wash indicates a silver
adhesi on anount on the polyester cloth tyat is dried following a rinsing
step and a dewatering step conducted in a 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 ddadsiandedewatemngt er having a silver concentration of 90 ppb per

about 2 k t tering.
The condi '?i ié]oi(gog‘he r%%gll c\aﬁt%e‘gplfﬁl Iﬁé vere gﬂ%g?‘fﬁ? M&ﬁ%%@yegagh}g%ﬁﬁt er clgot h
that is dri eth@fitdncrassdsngai regulthed mpeaﬁadﬁvas]mmlwhﬂgappmmgéi}hél tters of
siIverionwatrha'n a %llver concentration of .30 P era ut. 2 kg of
total |oad \Rbﬁtgﬂfl‘) ﬁl‘?g?:?sl‘?& Lpgenten nj e‘smm&é%ﬁpéplﬁ’rlf ‘@}g pY¥Eng
with silver a'x@lhﬁ‘@é\}ﬁh@ﬁ%bﬂ@aﬁraﬁbﬁ\éﬁﬂﬁﬁﬂﬁﬁg“iﬂ aﬁhﬁl@nafsem@na&hﬂ or 1 mnute
(about 3 litters) ile rotating the washing and devvaterln? tank 3 at 100
dingly

rpm conti niggasothe sibyeradhesion amoundpes omewags s lif t4v t he sil ver

i on wat er mo§£5%a§) ﬁﬁ?%asteqﬁees'ﬂv'ef‘ %d.gxéaltohoﬁgogﬁf'gn (iiﬁggﬁ?facg o thOQioth The

result sho enmonstrates ver esi’on anoun
i ncreases a£00i?]r]ehuthe mésd@eié@q&rwaehtsmjmwmm Flg.p@lthemdv'ehadhambhod of the

present inventio Al so in.silver ion a relatively
R g concenBRa e A List ARREE £ BRI peRaakBan G ron v ashes biuhiert
silver adhealoolia oﬁrroomtzmxcehﬁbw,@g AOOBIsblPestyr wds usiad PGV B, Wwhen
i ncrease the dhesi on anmoun} on_the syrface cl.ot h. P071] In
the resul tsac]’f %éfar srughpgsuch as Jothes '#H@ ttep, Pﬂﬂgﬁé@)’%‘ﬁer§ nt was
as high abobbtas?s-u%}é&é&% ﬁtnﬁﬁﬁg@!@ib %ﬁﬂ&ﬂéﬁaﬂ@’ﬁ%&@eﬁﬁﬂ%@mﬁbﬂt“m@f 100%

chem cal fiber,_e. Yo pol ester was used wever a bl ended

fabric stru@dr@l@ﬂcﬂbouiig forr %mhe%gadab@updpy%mgékg@mﬁewvas

subj ected t an t 600"
andJ dri ed, ggg&% é e ﬁ(e%@;i or q?l %éeﬁﬁskﬁeg g gé?@%h{lv %f‘o? m&h%or t en
washes wer elaadhweighd of ’W'w%ejlg,rcwpdbiyzowaf yinsipg skeps cdmahttlou:mf dawmemt i on

condi 11 o PAAHRn P ppERtl e Sht iradR A e SRRMAINER e B @ ot

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 resulst, 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 adhesi on amount on the surface of ;the cloth, and as a result, it is
possible to vary the antistatic perfornmanCe 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
the parti cubawatenwmsssupplizddthriagh a Yatdrauppdy pesivint thaf foemash shatweantd or

know ng whet he har ofantiyal, (k of . he..surface.of cloth ch es when
t he manner éﬁﬁfi‘? ﬁlée ﬂqﬁ‘@cgfﬁﬁé%‘blpk}f%g%éh vERe silper adlesion, I(B}ﬁﬂl re

changed. As iadicapes @takubited valu®bhyed b the laéfny@stiotfelle qu¥ftich. C DBAfdeON i N
applying silver ion water on_the cloth, the follow ng four conditions were

est abl i shed Potepial omsuripee of rpelyesigr chothewas determippd by mgasying ehower
four 20 sec e T i ' . kR er ' . . 2¥1 Ng using
an at om zerQ?ﬁ?%%?%@%@é@h%?@%ﬁ%@%%ﬁé ft%%lhs?n?eegtﬁmé é%lhes was
directly put‘atigizer digid) powiansdhewhndiioi where adozzlmofivat atomizer 3sippl i ed

the. b ot nes Rgped 8 KPG b falitts PR o PR Fhyf® of HRE BobeSsktlodlr . e

val ue basedinma mbanaf bkerrewhtengan equat i on. Charge potential on surface of

t he pol yest 0 determ ned by neasuring a charge potential after
t hree rubbi I@%ﬂ*ﬂ E[-Hbi-\?aiool cloth. The condition "atom zer (liquid)" neans
the conditiion where a nozzlie of an|at GfI¢&f adlSesigpengd, and silver ion water
is sprayed|on the surface ¢f the polyester cloth _in |a rGhaoege gdtketial er
gun. [0074] Tabfenditwm ver |adMsi on Corapenbimelke) amgunt (rrg/(%% Char ge
potential |[(calculated val de) (kV) Sh@ﬁﬁfulﬁférd@alﬁ‘é):' 1 0.32 -1 2 0.26
-1.9 1 0.32—8-2
1 0.32 -1.2
Shower for 3 sec.
2 026 | -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 performance 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 absélute value of
charge potential of the surface of the polyester cloth decreases and the
antistatic performance increases when silver ion Watér is applied in mist
form, compared to the case where silver ion water is applied in liquid form.
In conclusion, the antistatic performarnce 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



Shower for 20 sec. 2 0.5 -8.8 Atomzer (mst) 1 1.59 -3.7 Atom zer
(liquid) 2 1.66 -14.2 [0075] Fromthe results shown in Table 1, it is
denonstrated that an absol ute val ue of CIT?rge potential of the surface of
the polyester cloth decreases and the antistatic perfornmance increases 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 long tine. Al so, an
absol ute value of charge potential of the surface of the polyester cloth
decr eases anudstdegheantofls estn of ther fibversadhesiocamasas isvaknosti theesani@n water i s

lied i f .ed h i ' '
2bpl i od 1n 18 a6k TRpHe® B ROUENACelos ARt Eo el belHls MG maad pe
i ncreased nufeilebi adherl on pblyedtdralothe conkedret, Sugliple |Ah Seingnglvel oof sil ver

or silver conpound to adhere the surface of the cloth by drying in a
stat e wher e SAVEECMPPBR( 4 ég?hﬁ’ﬁﬁﬁt Yofirang adter; %‘I’VYVQ£ @Jvegxliogtxga%q t he

surface of tiig;del thlelbloth) aRUBAmPRY Hsnavii'ﬁg sfivet ?iag%él\%féoﬁgo% Otﬁﬂh(\\;(ﬁd?’ e' arge

amount of silver 1on water remarns on t sur
preventing ttheresn hedrying while silveninewatey ergstson thesswdachef eotlhth even i f

Lhe St or oo AEsLamATRAL e aBhERSh ke 2 Wiver bOBHDA: LdnBOORE. * © NeT 1Y

t he af orenentioned conclusion, S e anoln r adhered on
pol yester cl[007E] Samsplent waSamphined byasomncsidgvidre foll owsn g whepsc emphimgia

adhered thereon by drying,after entr f sjlver ion water . nsjde.the cloth,
and Sanpl e é’rﬁﬁwﬁaﬂl? W‘g_}le&po qs\ii%‘?&{?ﬁ?rﬁﬂth\ée%ﬁ%‘?’%\é%l%r Y6y Btyi ng
whil e silverwates h a®sh&éstratioh B 3001 deRfatéifis TheF B miikites yam ned for
t he adhesion states_ of silver _or silver conmpound. [807,71 Sanmpl e A was

obt ai ned by TetaHiRIEof Mo rp While swiphyngsilyer 1omsratenshaving 2 congendration ghshed
pol yest er C'%h%ﬂlﬂ;%%%ﬁ&lﬂﬁﬁ@%até&hé'b'fyrkgcéﬂtrﬁhg}ﬂteforb%; SARpE Bheys N a

concentration of 300 ppb; devva_t_erl\r;»)c[] our, 6 m hutes rotation of 100 rpm
whi | e appl yiohtpigiefsrseven repetitions ol sprayingmsilyar ien watenhavig@oa ppb; and

el S0 0 8801 50 L R B B r SRR fven,

on the prel iatomaxerlandvdsyiag wioh yeedtyer. clroShmples Asand 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 V&) was used as a measuring device, and Mg-Ka, 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 silvér,
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 Ag20 and —0.8 eV for AgO because a bond energy value
of Agis 368.2 eV and bond energy values of silver oxides are 367.8 eV for



atom zer and drying with a dryer. In Sanples A and B thus obtained, the
adhesi on anount of silver or a silver conpound was 1.8 ng/kg. The charge
potential (kV) of the surface of the Sangde Awas -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
Sinco) after rubbing a polyester cloth of each sanple with a wool cloth.

[ 00781 Surfaces of_ Sanple A and Sanple B were eval uat ed usi ng an XPS
(X-ray phot @@@o&ftfbaﬁgﬁeﬁ;\’f@%@y &nﬁlgz@)thﬂ\ﬁbffmfébemh d7 nanuf act ur ed

opt i ol sour SuresgR A BT bRE A A by A0l Up TV ke d s i RtR BT

result of ekdwenimbxidivdystate.f dn cintyast, in Fovidgn pealese;hteselﬂhngiaimﬁ(br m of

silver or a_silver mpound on th of I ter..cloth eval uated by

the XPS (X- R %’h%ft‘%% P §S’évcet %ﬁﬁ%%t%ggﬁaﬁﬁve%ﬁ 85\15 a result

of XPS anal ﬂét&té@bn%%h@faﬁedﬁ@dihﬂe&ﬁnd%ﬂ@%oﬁarsﬁﬁﬂéh‘fcoﬁfpoiiﬁﬁv&&@' ysis for

Sanpl e B. A@ can en fromFi 5A d 5B, silver _was not,  detected in
amhples%ﬂgf

Sanpl e A an§etgch g sygtase i o1 copgalation hetween theseat ure dat a,
it is repor Eé‘éixlishéﬁd %@&%&eﬁﬂéh‘(bé of ?l%&gﬁﬁ)o@éfnﬁgt 4 %\ﬁ)é]s%ﬂblégg%wja ﬁe& eV for

AgO because a bond energy val ue ond ener val ues of

silver oxi demownd oﬁ@lzlver ex/afsmlvegcom,ﬂgg@datncatﬂ:@rean@hefmrfa@@f clot 1 5B,
the shift o sen -0.4 eV
reveal s theinélb | stegﬁ%ea&?gtam%% ’Urluéﬂoéx% | ze%&[{gy g¥ ng%]gﬁ'%régl tS%%FE) Fi g 5A,

a peak repr sdeat comypanidadhesnir gytate wherosiveetion hsatey edistdbhghdenonst r at es

that silver no cted on the surface in Sanple A and silver or a
silver corrpﬁﬁ%% ﬁthf‘déf’@h ed on the surface in Sanple B. From correl ation

bet ween t hef080] ek thes cﬁswbﬁmmge@hﬁsﬁhc@ﬂya«ogﬂoﬂfets%hbsﬂ shdgesiffiap®sesi bl e
to allow a great . anount _of Iver or amlé gfq‘fgndto adg&;iel‘llonthe
surface of [sber dampes 8V e ﬁﬁ@aéli‘ﬂﬂligs?tﬁi’( glh"eaftf? AEET fBPRVERER &fently by
maki ng the ghdyeyloeke %eﬁlshaﬁésﬁemeQc@éwﬁh@ré ?r@atéf: ahfiswhigsigy & | ver ion
wat er exists on the surface of the cloth. case of inparting

anti statici d?SII@fl t0 be bap aptaskte M@@%@Oﬂ@% M@§tb&)¢]1r§©tﬂmgel@ clasedadhea
washing st e%a@&eéﬁﬁiﬁ&%o% oF BEs W%rshﬁ?goﬁla\emﬁaﬂ'ﬂﬁroﬁgh 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] It is 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.



easy to loose their shapes), or in the case where greater antistaticity is
desired to be inparted to the clothes, clothes may be directly put close to
the water supply port of the washing maghi ne t hrough which water having a
relatively high concentration of silver ion, for exanple silver ion water of
600 ppb, and caused to be wet on the surface of the clothes, thereby

i nparting antistaticity to the clothes. In this case, it is desired to dry
directly after lightly dewatering the wet clothes. [0081] It is to be
considered that the enbodi ments and eXabpIMS disclosed above are
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i nventi on, % ssible to provide a fabric structure such as clothes
that is abl @8t g’gﬁh"eStFH%t“d’ﬁcorrf ortability to the wearer caused by static
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CLAIMS 1. A nethod for_ inparting antistaticit fabric structure,
conpri si ng: ageqadiag 4o thbm t, wherpinpaid Swtavél@eéhmd@mstqwmh@ont ai ni ng

metal or a re,
thereby all g\%ﬁdget @8?%%1@%&%[% I%Q\gtaa a?‘y‘%:‘jc?%l u%%ta&tﬂggaﬁﬁ;%&%l? eﬂéslurface
of said fabrsucfacmoﬁd:helfd)n@strﬁhmmt hod for I nparting antistaticity to a
fabric structure rdiré clalm vvheretln Sta'td S%\‘?’ v@ the liquid
exists on the stfa e ° fofjmmar sttty fof [pre gy gyl ng said
l'iquid on tecorslinif éc eladi 1 hﬁhéﬁiﬂlsmdshquﬂi 1y Watel. coﬁhﬁﬂiﬁgh{;\!ﬁal fons. rrpa(rjt i ng
erein sai

Mquid 1 s vater cdnt A gt o e BREat gt o TR HERFtig
antistatici a¥edrding fc@@lrahﬁl BwHékdih 8aid 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.

7. The method for imparting antistaticity to a fabric structure
according to claim 1, wherein said fabric structure is a structure containing
chemical fiber. |

8. The method for imparting antistaticity to a fabric structure
according to claim 1, wherein said 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.

9. Afabric 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



according to claim1l, wherein said netal is silver. 5. The nethod for
inparting antistaticity to a fabric structure according to claiml1, wherein
said liquid containing netal or a netal g2g¢onpound is a liquid in which netal
ions elute out by electrolysis of netal electrodes in the liquid. 6. The
met hod for inparting antistaticity to a fabric structure according to claim
1, wherein said netal or said netal conpound is nade to adhere in an anount
in a range between 0.5 ng or nore and 50 ng or less, wth respect to 1 kg
of said fabft@ICBkeycture. 7. The nmethod for inparting antistaticity to a
fabric structure ccargdi | '”arﬁﬁé' foBl oG Blbrict ure is a
structure cont ai nilﬂ'g Rﬁ%&%ﬁgfgﬁnﬂ;%g?tﬁgt% gﬂr?et ocfgflgggiﬂr%cjaarti ng

anti st ati ci siructure hyadryingsdhefebricstructurs it agtate wharena liquidh eprtainisg d

fabric stru | | i qui I NkNRg. I a netal
conmpound is%%%f?feg I%J?lt%gE?’?’ggggﬁoéﬁﬁﬁ@ncggﬁﬁfgggBgﬁtléggbglﬁ%ﬁ%‘%r%tep of the
cl ot hes. 9. thefebbrallovaheutheunetal wpaht egetal compotnditatddhery ohythersyirfiget he
fabric strucgur.ﬁéiﬂ .agitate where a liquid containing netal or a netal
conpound exPEPRAIAPEICSHYCINEE-of the fabric structure, thereby allowing the
metal or the netal conpound to adhere on the surface of said fabric 22
structure. 10. A washing nachine that inparts antistaticity to a fabric
structure by drying the fabric structure in a state where a liquid
containing netal or a netal conpound exists on a surface of the fabric
structure, thereby allowng the nmetal or the netal conpound to adhere on
the surface of said fabric structure.



