;e3e[ xxy, | | 6T SPECI FI CATI ON HI GHLY ANTI STATI C LAM NATE TECHNI CAL FI ELD OF
THE | NVENTI ON The present invention relates to a highly antistatic |amnate

superior in 5 ' ' operty under low hum dity, water resistance and
war m wat er resﬂm\mmwmmlww:h has transparency and resistance to bl ocking.
More particularly) the, present invention relates to a highly antistatic

| ami nat e having conductivity that protects el ectronic ntelamiay2008 as | C

“&sc, liquid crystal substrate, electronic parts
‘é\\“ , transfer and 10 nounting thereof, from

LSI, silicon
and the Like du mg
destruction and adhgsi,gn of dust et SPERCIFICATEINticC electricity and the

like, which lamnate Is particularly suitable for carrier tape, cover tape,

container (e.g.) tray), partiticmchoaasnstatt famingetecan room and the |i ke as
wel | as suitable for substrates for OHP, X ray photograph film silver salt

coat photograph film printing Ra3RRicar SH BEiHE pReRAbNAND the Tike. 15
BACKGROUND OF THE I NVENTION In recent years, mniaturized electronic parts,

such as chip type &hegreseni mvpation relatgs to a highly gntistatic laanpatstsouperioi inde,
crystal oscillator.and the like ve. heen jncreasi ngly.demanded. They are
housed in p%aqgg?uc(%ré?ﬁﬁ%gfldgf l)ogh@gﬁ.}cﬁ tW *565?@6‘@“??%%“’&"&“5 tic ol d,
and seal ed witekiseareemehich ihlagttanspareacpandiodsigandeao bivcRihgs UppRHd gdtidtlarly,

transferred. en in use, the cover filmis peeled off to.take out the
content, whi clRCiREeIeREFVABHAR é?}?teér‘ioahéﬂﬁ;é?’rlﬁgt@u‘é Ak PaviRg cOBGUCHEOE he

supply and tr@asbrite@s cRcREkE IR eriflsdULE a8IECLIT Silidoh WaRkEShdrd dRECHiuian the
carrier tape, resulting in electrification, and electrification fends to

occur in the eustel s¥bstERse elReORS pRIES anfthsrlkegiuringestermger transienanthe _
electrifi ﬁ@t '@Bugﬁﬁgﬁq&g&, e’ ﬁ%h%ﬁ&?éﬂ&%ﬂﬁcﬁ&?w&gst@&ﬁﬁ%@gS%Ecel ectronic

parts diffrcult causes problens su as static breakage and the |ike.
To sol ve t hesaeqiriaiyl amd theclired witich/latnynate ispantstbriycsyabledot gartisr tappart ed to

a thernoplastic resin sheet such as pol.ystyren r opyl ene ol yvi nyl
chloride), pofd/&t We%oélt?lgge%rﬁ’mgfyi’téméﬁﬂn Wg%ﬁﬁ%%&?# 3 BRI as a
starting nmat esd @kl of swithble foarsabstraes forlYHR e 28y pigotograph datilveg sglacdan

bl ack and surfactant 0 ohtain a carrier tape havi Sufficient
conductivity ?I?Qf%r&pbl'@FnB‘BP%ﬁ P%Wewmpeééﬁgéﬂ%}ﬂﬁ@ carbon bl ack

kneaded t hgrei n, however, car bogaditda@onD of fuB auson2003 2 shoul d be added

in a proportion of about 10-30 wt% As a result, a nolded | )
In recent years, miniaturized electronic parts, such as chip type electronic

parts, particularly IC, transistor, diode, crystal oscillator and the like, have been
increasingly demanded. They are housed in a pocket {concave) of a carrier tape
made from a plastic mold, and sealed with a cover film to give a package to be

20 supplied or transferred. When in use, the cover filmn is peeled off to take out the
content, which is then mounted, on a substrate and the like.

During the supply and transfer of a package, static electricity tends to
occur on the carrier tape, resulting in electrification, and electrification tends to
occur in the carrier tape during peeling off of the cover film.: The electrification of

25 the carrier tape makes ensured mounting of electronic parts difficult and causes
problems such as static breakage and the like.

To solve these problems, conductivity or antistatic property is imparted to
a thermoplastic resin sheet such as polystyrene, polypropylene, poly(vinyl chloride),
polyethylene terephthalate and polyacrylonitrile to be used as a starting material of

30 a carrier tape, by kneading in or coating carbon black and surfactant.
To obtain a carrier tape having sufficient conductivity from a thermoplastic

resin sheet containing carbon black kneaded therein, however, carbon black



carrier tape may have less tensile strength, breakage strength, elongation
and the like. In addition) the tape have poor transparency which makes
confirmation of electronic parts housed in the concave of a carrier tape
difficult) thereby malting 5 positioning using an optical sensor

unf easi bl e. To sol ve the above-nentioned problens, a paint containing
carbon bl ack dispersed in a binder and the like is appli¢dJahuaryt2003he
surface of a plastic sheet to forma cénductive |ayer for ensured
transparency. This treatnent results in a slightly inproved, though not

sufficient, Idhghid Resdmihpropoehictsliabbunl0-30 vfe. 1 AAsed assultpA ntol&d t S
housed in the concave of a carrier tape remaing difficu t is assqci at ed

t. |
with a differcamierpappmanbayedortersienienstin S SHERE o FioBERROnARE N of
the sheet dunjng foL{Hig qﬁe%e@@?gsggﬁﬁﬁeﬂgﬁwam&wmnt&e

like, thus farling 10 achieve" uctivity. In addition) a carrier
t ape obt ai necldctromicopastrehousediin ghecongave of a parricn sapesdifigplr theretyrmakingr ency,

but has | ow con | Vity 1 J ndent on hum dity, thus

| mpai ring tﬁ%ﬁg%ﬁgﬁ%épﬁeﬁgwg%@gdency toward recycl ed use of
an antistatic cont@bsele tinr alsdveahemivnedrmbblenrs) 8 paintgonaining carbonemiack
years. Wien the above-nentioned antistati,c container contajning.a

surfact ant i Slispessrddnig ‘?‘Hdﬁ"a?-‘écf ﬁ%ﬁ@@ﬁg&gﬁé@&ﬁ@'ﬂg@ ?lég?%?hccﬁ%t es
out, which prsyRatSnHREHR 18fertsetdife® tanspltchey. s iThic@tathter PRhil@dn 0 t he

surface of a thernoplastic resin sheet, such as a Bol yester sheet, to

prevent bl ockdlighatly spproves, thavetyagh sfEcipnt Hel eRniEEation §f
Property. ,d h%1§h§§ﬁ3¢a&§§§£&uq§_mﬁé&&&%é of Readff Seleretlait PBIARMION 135!
a ovi i ghly

techni ques, and 2 ) es_a antistatic | am nate having superior
t r anspar ency assegated aritdea dfenms ereblgmdn dhatrarber black gespaet e axpansin

hum dity) after, | ' i g;%e;a ' @b}n%ﬁx‘c@&sc [

prevents occuogrt%%%g?bgﬁgtf%gg%ty i §n§ envi r mant.&@ﬁsm%’@
;I'HE LWEWLmPﬁlﬁlfam@mg\ﬂﬂtd:&I%mmﬁu@tﬁd by the present inv_egtionhset
orth in the follow ng,..Accordin e_present jnvention provides the
following. ( 1) A%?%WP?“%W H% qtbmﬁtéﬁgnb%ﬁbﬁtﬁﬂ@%sgﬂ.%%?%ﬁ%s and a
conducti ves| %%En‘or&lnéﬁiﬁﬂéﬂb&@ﬂﬁswwﬁmeﬁy‘ ttintas greatp tepareieat d8 of t he

substrate, said conductive | ayer conprjsing a conductive polynmer and having

been cured. (BYmifiy, HugHimpainng Sable R USAACRIPECISE (1) above, wherein the
conductive layer fuypL heidenePRivatTedyddiatsitladsdtistte! domedinerSof Sbcdbigic

highly antistatic lamnate of ( 1/ "or (2) above, wherein the conductive

|l ayer is cur gualgyialyis geIWingimReqeRbYRarsn WREh the ab@ysInemugney anistatic (4) The
hi ghly antistatig.lag, Q%LE] A0ta A \iash W Sl Wat-P &y qgﬂgld&ﬂl lymer is
a conductive %&)‘%r sol u g(Ca)i|s"§1_ﬂwater or ag@orga‘glac sgl ent. (%#ﬁe hi ghl y
anti st at i 80| airfagtantetutes ont, atucke prevprisdreydadeuseohgmrsl.i ve pol ymer is 10

polyaniline or a d%&ﬂﬁéaéukéé% é'&Sf:ﬁ&{w the surface of a thermoplastic resin sheet, such
as a polyester sheet, to prevent blocking, silicon can degrade printability and heat

sealing property.
The present invention resolves the defects of the prior art techniques, and

25 provides a highly antistatic laminate having superior transparency, resistance to
blocking and antistatic property under low humidity, after immersion in water and
after forming, which certainly prevents occurrence of static electricity in any

environment.
SUMMARY OF THE INVENTION
30 Such object can be achieved by the present invention set forth in the
following.

Accordingly, the present invention provides the following.
(1) A highly antistatic laminate comprising a substrate and a conductive laycr



(6) The highly antistatic |lamnate of ( 1) above, wherein the conductive
polymer is sulfonic acid group-containing polyaniline or a derivative
thereof. (7) The highly antistatic |am nate of ( 1) above, wherein the
conductive polynmer conprises an al koxy-substituted am nobenzenesul fonic
acid as a polynerizable 15 conponent. (8) The highly antistatic | am nate of
( 1) above, wherein the conductive pohgner conpri ses amidatarniusoy 2808 f oni c
acid as a pol ynerizabl e conmponent. (9)3 The highly antistatic |am nate of
(2) above, wherein the thernoplastic polynmer is a polyester having a
hydrophilic group. 20 ( 10) The highly antistatic |am nate of (2) above,
wher ei n the tlheimatpd antat tegspbynside bEtha snbpwhtensaid zendypaivy &stecoraptisingad by
copolyneriziqg@% dj.car hoxyl i c ﬁch aviq&ia hydrophilic group in a
proportion of HIECHE Fofnd ABVIBE PFYRCWREar boxyl i ¢ aci d component and /
or a diol haviPphehidnFfstdticamir@ite of (1) Zbdve OPRéreirOihe @bnQu&ivé Tayephitfarel the
entire diol conmponent. 25 (11) The highly antistatic |am nate of (2) above,
wher ei n t he tIPERPHRSS AdNEENERIASHGEROIYIBE graft pol yester obtained by graft

(713) The R gl e e e TR AR O R B SR PR P

agent is at |awsd bpumssinking reastiontvdth 4 cossliieng agant. consi sting of a

mul tifunctio epoxy,.30..c und, _.a tifunctional, iso nat e. conpound, a
i 1 £ unct 1 onal TEREEEY SRR R e ot MR BR e SRR G B

nul ti functi onandactivd palyraerysiubld in avakerldriahrganioselvertar boxyl i ¢ aci d
compound’ and G T RERLERINAHA SREA AL 0 Abdvr, SERER (HOUSCERIRIRES & 1)
conpound an ’ ;

The hi ghl yganidi \Corl 2HEMALPe Bleréorl) Or (2) above, wherein the conductive
| ayer is cured by self crosslinking of a conductive polynmer and/or a

t her nopl ast i d6pbhe/mghly @tistatip)larmiratp o) gbesst wheesin the condnative piflyrperiip
above, wherei i iiﬂ%r “her ogg}{' rfactant. (15)
The highly an%@ﬁt@%%n%t%é 0 %(‘i‘{‘ a oveo,r erdg?ﬁé?%ééog'ubstrate is a
fil mor sheet(7nfehighymrdistaticjaminate of | L) abawed whheeith ttghdopdantivespaigrer

| am nate has a _haze of not nore.than 5.0. 10 16) .The. hi ghly antistatic
am nate of (Proies s A eiRhie efnsehet it AR s e BB RE  { om
a mat eri all5sedoegpordnt.r om t he group consisting of polyester, polycarbonate,
pol yol efi n an ol yurethane... (, 17) A hj.gh antistatic |amnate conprising
a substrate aﬂghp%e %’@h‘&ﬁﬁqs&uq lwggatFﬁmlgﬁ%%v&W Cn %r@?a‘?tn%l'}ﬁ%ves?q]ﬁ@“ f the
substrate, 15cn@ribes@ntdticdnivslediafptic dtayhng palyserizase coeposit@nce (RSo) at
25C, relative humdity 15% of not nore than 1011 S~ , and a ratio (RS, /

/ 0
RSo) of surf d@kTheRigalAtistatsdaminaie ob@rabevs) Whetrdn Higsharmoplasis, palyraer

i mer si ng t hejshi giifekted Mabfgad hfdrbaimifgigip. N pure water at 40C for one hour,
to RSo of not no@ythan 10.” ( 18)?1%e§$1i é"m antistatic |lamnate of ( 17)

above, whéfei(A0t Hee ishiypatistasic|lapinatoof (?Lﬁﬁ%é’rwh%@inathﬁéhq?@m@ﬁ Rebyynes

f
the. bi ghl y ant Cor Ry EeT oo R, ulbh bf Sl end daliafod i Ro e g
The hi ghly am hydraphiiic|gaenman 2 pufpoftiarygf Gb3-16 melye eftbe entiwhdicasbaxitlisercid

(20) A cont arREiPFERPERIRY, AuSORIN « YR Bph XGRS o5 TS | e

hi ghl y anti stmbl’6 of theiemsiredof cqmflonyent( 17) or ( 18) above. (21 ) The

cont ai ner _of 0 bove, which.is.a tr 22) carver. tape for electronic
ot o "wn2ih A3 ndBRHE it i R R v B RS et AR R BB 1)
( 17) or ( 18k agheN polydStef 88airkdityagtaft Polyeheazhfion bla Pkt Son¥dechavisg a

obtained by formng_a highly antistatic lam nate conprising a substrate and

a conduct i ve Mulyepiilic Saun OPOEISsiEr- | east one side of the substrate, which
tray conpris O E AN RIS Fh818e : RRSEMah, 17
January 20036(3,%21; el nggwsurf%:nglr esi st%ﬂ@eﬁ(bg%%ﬁ%mg%%%el at %géeﬁlgéﬁagi ty
15 o of the ceastweeimembersalecytd froro the grayw ¢onsisting vba enulifunctional egexy 0, a

rati o ( RS44RS f : j ! C AtV 1.0 15%
of the conuctrueRl RS lophRag bR oo gl LA BB

wat er at 40C domponeil, hanultifioctidial viaylromppundy & nidéfuritfionaredrdicr at i o

(RS5/ RS3) of surface, resistance SH) at. 25 relative hum.dity 15% of the
conduct i ve | a§PEPPRIG, ﬁénaﬁﬁ%%@@néﬁﬁfﬁ@fq@c@ﬁ@w%?ﬁ%@%ﬁ@ﬁg PFes to
0.7-fol d of thgnpdiirekaessltdindtioaal haiigey cdrpitad andatmalifedibas Hhélapto24)
The tray for electronic parts of the above (23), which is obtained by
formng the 10 highly antistatic lamnate of ( 1), ( 17) or ( 18) above.
(25) A carrier tape for electronic parts, which is obtained by formng a
highly antistatic |am nate conprising a substrate and a conductive | ayer

| am nated on at | east one side of the substrate, which carrier tape

o o v o o o o e o o -



20 RS6 is not nore than 10, and a ratio (RS8/ RS6)of a surface resistance
(RS8) at 25C, relative humdity 15% of the conductive layer of the concave
having a thickness corresponding to 0.5 to 0.7-fold of the thickness of the
flange, to RS6 is not nore than 100. (26) The carrier tape for electronic
parts of the above (25), which is obtained by 25 form ng the highly
antistatic lamnate of ( 1), ( 17) or,( 18) above. (27)1AJanhargr2003
package material conprising a container and a pair of stretch filnms for
carrying an article to be packaged therebetween, said stretch filns having
a pair of oppgﬁﬁégFﬁpds fixed in the container, wherein said stretch filns
are the nenbers Selected fromthe group consisting of the highly antistatic

| ami nat es of @6) Théhighly dritjstaticlamindty ohipur(2) GBJe, Ahetel tar cbndlictde lager

obt ai ned by usin e highly.antistatic | amnate of 1), 17). or ( 18)
Sbove as o substres B it ondisiie st SeraucBipdl Bl e ior WHGS 17
January 2003 hdigmed shows one enbodinent of the buffering package material

of the present 1nvention, wherein 1 is a container, 2 are highly antistatic
| ani nat es, 53 (14) Bee highlycantistafiglamipair afddiaboye, wheren thegoadgctive laygrr ame.

DETAI LED DES(B:@ llmg[gﬁgg ON 5 The present invention is explained
in detail int e&g)\lln WS%%ES e highly antistatic |am nate of the present
i nvent i on conflf] Beshighyddistaticdamimite of Ghdbave, wheteqy thre dudnsirntet isch fim axt

e ST ) ] R Rl B0 B

organi ¢ substf@trfoeahahs.Qused. Exanpl es 10 of the inorganic substrate

i nclude substrates nade frompetallic mterials_such as steel, al um num
stai nl ess And1PhEg Mggl,y IHBIYUNPEIRRF Pheh abRiCe PRI st BibaEates ) ysi s
of al kol at e ofhest ha@id fromh HFhAteAAl delekfal it A plo® dohkiStin@hihdiyRetdri ke.

Exanpl es of the organi c substrate include a ndbno or poly-layer substrate
made from si neflecaseonaterpalydieimoand pelynireHan®opl astic resin materials such as

| .15 : . - : . [ | efi
PO oSt 1 15 B D S0 05 el PRI

pol ystyl ene, lpoligatedyh athdast bde ide pbtheusudistratee, pol ycar bonate and the i ke,

and a substrate made. from a.therngsetting resin .materj Lhe |ike. O

t he above-sl%’renti one&a’tdhcé’f‘%ﬁ ‘5321??' %q}aé’g}%a ‘Ef%ciﬁirg?lgt,anﬁ%h%g?at?ﬂ% & atve

pol ycar bonat ehummélityol 3% ionnetorothyt riex Hay @, and abhati@ RpyREGLaBIFadésed. A
substrate made from bridmaterial of the abovementioned |norganic
materi al and Eeﬁ@t%ﬁglég?{r@ﬁ?gﬁﬂa%@w&e? P‘@?f IFURETSiRgdhs b“ggégd. The
aﬁove- me gt i ﬁn@ql 1_'sEa&Lsbefraﬁ@:emﬁ @Peé whtey alhwoafda Io?e iﬁbuf,% !RhS§ YEfotafior th%ah lrr)o, ad)
sheet and the Lijke. example, a polyester filmor sheet, a steel boar
25 al uni num bG8} e BERMARSISIAFINAIRG! HAbaPIIReWRFEILIEFOTINFINE lo1rs

fol | owi ng 20X pfuaitRt had afrBes §ES, /RB ) Af B\Q}fﬂ&sﬁeﬁsta?ﬁg‘?ﬁ&? bt D5-LMeRgive il at e,
the substrate of the highly antistatic |am nate of the present invention is
not |inmited tb5% afier seeichingdhe highdy artistatic Bynipate\ystadio,ite Rfeghnotapee a

pol ynmer mai nlgﬁagt}@)_ai ned froman aliphatic and/or aromatic di carboxylic acid
conponent 30 and an aliphatic and/ or aromatic diol conmponent. Exanples

t her eof i ncl uide) Rambigblyyantistatinleminatie pb(1yEehiiBeakoveewbergirhidie £padQEUVE) |
pol yet hyl ene . i jally or entirely
substituting l'?ﬁe ogrﬁlep ?ﬁ%ﬁg%g%%e%n%gﬁnﬁggf&éﬁ%ﬁ%done or nore

di car boxyl26c @6) A contpmrdart dectronid gards iwtdcly isXilRinsd b f@rening theolpibhlyal i ¢

acid, isophthalic acid, adipi i d i phenyl car boxyl i c acid, diphenyl

et her car boxy| F&! t?cdlanglé%ﬁé’?wa@?)a"f(ﬁg‘p 1%l enedi carboxylic acid and the
l'i ke, those optpTheebringndt (20) Aovefwkighiis 8paysubstituting the ,
napht hal enedi car boxyl i ¢ aci d conponent of PE bg one or_ nore dicarboxylic

N
aci d 5 conponl@rt 4 caifih tare 108 FlspHPRiS IPREtsawhigh iy pbiainas yaformingthe highly
i sophthal i ¢ agh @k @daRliRaRGr ), A7PRanY) ARwboxylic acid, di phenyl

et her carboxylic acid, sebacic acid and the 1ike, and those obtai ned by
partial | y38r @aiAtmyyorelpetronicpang wikich és eRthined hyl fomoing @dnghdy entistatic PET

and/ or PEN by r . : i ethyl ene_gl ygol
triethyl ene g’l‘agrglg?t? Cﬁ%ﬁr&e %%%%%“%?9@@?‘%S‘P‘E‘Wéﬁier%%’%ﬁde%a@ﬁ ?cto gxcane
gl ycol , neopesitiy bf de\subktratey tlichneaytomptisesta comehiryhrehe fighgecar ttanghtéhe

| i ke. This polyester sheeit or filmmy contain an inorganic or organic

| ubri cant suchH¥eY ML tal ¢, cal ci um carbonate, al umina) silica alunina,
titani um oxide, zeolite, polystyrene particle and the |like. Fromthe aspect
of transparency, the 15 anmount of the lubricant is preferably small,
wherein the anount is dependent on




the particle size of the lubricant. In general, the |lubricant preferably
has an average particle size of not nore than 5 mcrons, nore preferably
not nore than 2 mcrons, and the anmount to be added is preferably in a
proportion of not nore than 5000 ppm) nore preferably not nore than 3000
ppm Moreover) an additive, 20 UV absorbent, stabilizer or pignent can be
added as long as the inherent property of the polyner is1pQanaéfe2063. In
the present invention, a conductive |afer is laminated on at |east one side
of the above-nentioned substrate, wherein the conductive |ayer contains a
conductive polynmer and is cured. By the function of the conductive pol yner
to be 25 added, corvbereing syrfacarebistaneg RS pat 2070, retasivardumitiy i16%pofapert y,

particularly that un i.di can_be i npneyved. The n ive

ol yrer 1 neopruBRge SR ANE} s RBa et IPLA 1T, o FRiRUBSV AR o
condu?:t i V_eI P0|sMﬂ'§dEe| ﬂfeei\staamle:aRs4a let EﬁjCﬂ mgamrljutgdﬁiﬁ' dtyd_s% ?mtz@b?crl]dl@jvu]?@fér _otB EC h
as pol yaniline, polypyrrole po i ophene an erivatives ereof, w
preference 30 % 5%'}& eé“%ﬁ’c%&é/q&\?émﬁérll 9H’é€rwﬁt§f)_§b‘f’%8o¢3r ARG RYH T Eq RPs ot

di spersi on g n &k @harPlo, 8Ad 'raas (1RS.F RSY M burfAd fektrRe (¥Syat 85, adstive
conductive polynmer solubilized or dispersed in water or an organic sol vent

by the aid of hamidisah? ebtagprndiicsye biietoldhe gerave aporyibicknaes ude
pol yani | i ne aggnggp@gpa b5 t6. TRl efe AROhISOBE B ft}agl_@g,f@{]s; S Bbtiiald zed

or dispersed ch as an inorganic acl rochroric
acid, perchl othan i d, sulfuric acid and the like), sulfonic acid

acid, pol yotyFeRdGareSH bl nm R AERE Rty P24 Bt o fireRE e ©
wher ei n ong) Ohidhly entisthticllaagasteass OB 19f org 1®addover entirety of benZene rings

of polyaniline 1s substituted by sulfonic acid graoup;. |ong-chain
al kyl - bonded &V V\FATE 1@P6 fori5ia m%&@%wa Og‘é?q’%wmmﬂ&%hﬁw In the

present i nvenbhetatis HhRAM RinRMin@a shbétfate ARE RVNBBIY 19&@&%@&% Y@hi ves

t hereof solubilized by a dopant, such as the above nentioned aci di
conpounds, ar éeasheng side af thg sybstrateawhich cagriarape gpmpratsRiupdicoaedvEs ie t o be

used in the p?‘x%ﬁ@@#luw\éféahjoﬁﬁ (Haf‘tsedié“ @&Bﬁg‘ tt'l@loﬂgrn?dlhall cﬁ]tegfion A04 8 flange
sul fonat ed polyaniTine 1s a pal yner ereln-one or nore hydrogen ato of
part or thb ephithepytegipehphergnbeneofags of pol yaniline is substituted by

barticuiar |imtar SReCEA e EhYRet IR ER 2t B el 1 e e

obt ai ned 15 byosdidtivaddyiengf thellaape is e mére hhaon0''s QI /{Trd atia (RS, /@) of a

sul fonat ed pol ni line obtaine I rizin Jj nobenzenesul f oni c_.aci ds
S ona ot ui L SHTAG Testtaren KR8 Bh2e Y, P a7 B LR e ber &

sul fonat ed pokyafhhdenttetr impteesieg e urindpas bl watehabaorZeesué howt, o

aci ds, al koxy-substituted an nobenzenesul foni c _acids and, articularls\)/oC

ami noani soFCs i GRS TeTedRaR |t B atapa fte/ RS of a Surtce resistance (RS at 2

relative humidity 15% of the conductive layer of the concave having a thickness
corresponding to 0.5 to 0.7-fold of the thickness of the flange, to RS is not more
than 100.
(26) The carrier tape for electronic parts of the above (25}, which is obtained by
25 forming the highly antistatic laminate of (1), (17) or (18) above.
(27} A buffering package material comprising a container and a pair of stretch films
for carrying an article to be packaged therebetween, said stretch films having a
pair of opposing ends fixed in the container, wherein said stretch films are the
members selected from the group consisting of the highly antistatic laminates of
30 (1), (17) and (18) above.
(28) An IC card which is obtained by using the highly antistatic laminate of (1), (17)
or (18) above as a substrate for the card.

BRIEF DESCRIPTION OF THE DRAWINGS



20 Exanpl es of am noani sol esul foni c acids include 2-am noani sol e-3 sul fonic
aci d, 2-am noani sol e-4-sulfonic acid, 2-am noani sol e-5-sul fonic acid,

2am noani sol e- 6-sul foni ¢ acid, 3-am noani sol e-2-sul fonic acid,

3- am noani sol e-4sul foni ¢ aci d, 3-am noani sol e-5-sul foni c acid,

3- am noani sol e-6-sul foni c acid, 4am noani sol e-2-sul foni c acid,

4- am noani sol e-3-sulfonic acid and thezlike. It is 25 potéiJaheany00Se a
conmpound wherei n nmet hoxy of the above-nenti oned am noani sol esul foni c aci ds
is substituted by other alkoxy (e.g., ethoxy, isopropoxy and the like). O

the above- nentlone ni sol i S - fonic
o ot moan: ol Tyt SPPSARL SRS of e e AT AR L Stk

2- am noani sol gre€ers ihvemtion, @herdin Bisdrtdaaines,d afangmpfannsuauamﬂna’ﬁesgse is
am noani sol e-4-sul foni,.c acid and .3- %nlnoanlso e-6-sulfonic acid are

pref erabl y usEyartgiety hepckagedo +ifia id @ntlonia {yaniline to be used in

the present invention, the %@bﬁcmoﬁgﬁmmgg group is preferably
not | ess than 70 17 January 2003 nol % nore preferably not |ess than 80

mol % and parti cul ahkpreseat swantign EEEPIANT ibidetaibinghe fallovdng. benzene ri ng.

It is possible tha f. o and a
benzene ring wt homnfil 0%‘?‘%3%%‘? qg%%f%hé]@rgﬁéﬂl}rlggérﬁ% gdp?&éﬂ{sgga
alternately chxﬁnﬁ&&&:hnd/%eonddr@vednybefﬂtmﬂéteﬁm stuedsoone shiead mh gutestigatd. s | ess

0 10 T b e A b PRl

i nsuf fici ent,intdnifon! Bfodkdrid gubdirdle ahd f@adriitic BLBS@Ae -a e (%8 ENSkPhpies Y ON
a substrate and dramat i cally reduced conductivity of the obtained coating

| ayer . Théosmfﬁbﬁmomeﬁlﬁaﬁmtc mehids gidsatss made femppelslismatstialstsush has a
10 nunber av BEMLA {0 tHR'] C’S&g}],{g aﬂ‘(ﬁ’d not

| ess than 10000 i&slr%grtl cﬁil’a yé%rag‘aetpgt])j%%gg%e a 0912121%%51 SO Lgj""llaﬁity in
a sol vent andbyshydsalysis obalkolate elbsilidan glureinam, tamitionand thegdtey and thelkeand a
derivative t zed with a
conpound havrﬁﬁ%ggﬁ%ﬁg’gaﬁ(?%%ﬁég{c de%ngph E%\él blSy'gs)uc rT%?teamrel%oxy
conpound, dii fs@msa-@& @r ﬂlﬁraimmmd-nahmmdmaﬂdckesmandtenabckucﬁ@s pobasten|g

sul f onat e po trat coatin ojution is epared from
a predet eﬂPn n‘e‘éo Py%th% ﬁlﬂ& lr‘llfe; ‘g?ﬁ?"f% 3’13585’38 'line at a
proportion 0fpdNe@ﬁﬁéx@é?'pbly@nél&ylﬂ;@ntEﬁé bfid biye me:l) qbﬁlys%ﬁéntﬂ%@’ \ﬂﬁﬁfcﬁloaﬂby 0.1-2
parts by weight relative to 100 parts b gt of a solve When 20

sul fonat ed poPAHEHARS, P%ly%gﬂ‘%tﬁaﬁ pRoPS A8 b medy 5161 part by

vei ght, the s@lthb&tin@destlRtROANd emeer Of $hOA BNl théntionfd tRern@spiddtic |t
all ows occurrence of pin holes in the coating | ayer and extrenely | ow

conduct i vi t y §eintRatesigls: palyestes; eplycarheRakehrolipisiin and pelvassthane eryBe 10 parts

by wei ght gosobRibi ysaqd ﬂs&&%ra%e Hiahetfeanpah%hamtaﬁgi RehY&RhLL ne in water
or wat er/organl c solvent, as well as coating 25 property to substrate tend

to be degr ade@?nm@mpgaumneﬁeﬁhmémﬂmvm orEsmamatariabean hay be
any as |l ong at?as(t seq]ges not dissolve or swell a substrate such as pol yester
filmand the . Preferred are water and a m xed sol vent of water/organic
sol vent such as al §bhabpved- memtiem\tdosuttshatqmmfaeablymrmianazrfdnpcsash bke

i nprovenent | coa nd con uctl i nduced_t he The
organi ¢ sol ve Eiﬁ?ntg?&{ aI coh%{f’"snpsu }r/%%%nnocgls ettﬁsp 2%ropanol
i sopropyl 2sl Célhﬁimtﬁmcbdalﬂ@, dtmkl&ss bedrdnenl tedikease asel.one, net hyl et hyl

ket one and net hyl W 1@ et one, .cel] osol ves such as rre&’ggl cel | osol ve,
et hyl 10 17 Janu 62‘53‘36{3‘0 Wi SHIRALRJOFHES OPI8POIK & such
as nethyl pr Opéﬂl%ﬁ%t% W&mbstﬁ&t@aﬂ tRE RiFhlyeAeH BB iR orﬂe ;Jréé‘e%t irvgh@@sissuch

as di net hyl f or nnam di mret hyl acet ami’'de and the |ike, and pyrrolidones

such as N mtwllmdtmumﬁesms@mw@m o By dolvesigR i mRany hare a polimedr ar e

sed on m @9& s
:Jncl ugg wat e)r(l}l%}%ﬁan , vvat er ano‘f V\;aét?g?émga&ano (%éérlglcgfé%%%rﬁol
wat er / net (39| paraoh eh@@lqmui/ora&mﬂ@b&dqnmmh&nmcs thenedf itdudd ke. The

rati o thereof r.ef er abl r/or anlc t= [ 1. 10 From

t he aspect ofh%faﬂ@ ﬁst%‘“%‘tﬂ?s;f 'Fé i’i(aa Fct(%/%i)n ?F?lé’g h, the
condugtl ve | au@{hmalefﬁ(PﬁN),ytﬁmrmﬂaﬂm&d&ytﬁaeﬁimnir&sﬂﬁy Bobsrc([jmﬁng ﬂ?]caddi tion to
a conductive po r. The ther pol yner to,.be us in the present
Mvent i on | noleRESh liatbSPEBORER SLP Ry One GE Frort UK hav e AE sOpaRF

(e.g., nylon, aromatic poly amde and the like), polyolefin (e.qg.,

pol yet hyl ene, 15 pol ypropyl ene and the Iike), polyvinyl chloride),

pol yur et hane, pol yam di m de, polyimde and the |like, and the formthereof

is not particularly limted. In mew of the dispersibility in water, a
ther rmpl astl c poI ymer haV| ng a hydroph| I i C group IS pref erabI e for the

e = Y Y . -




11 17 January 2003 group is stirred in the presence of a water-sol uble
organi ¢ conpound in w ater at 40-120C. The above-nentioned wat er-sol ubl e
organi ¢ conpound has a solubility in water at 20C of not less than 20 g/1,
which is specifically aliphatic or alicyclic 5 al cohols, ethers) esters,
ket ones and the |ike. Exanples thereof include nonoval ent al cohols such as
met hanol , ethanol, isopropanol, n-butarpl and the |ike; 4¢Vyanlarys2008 as

et hyl ene glycol, propylene glycol and the like; glycol derivatives such as
nmet hyl cell osol ve, ethyl cellosolve, n-butyl cellosolve and the LiKke;
ethers such ag,dh aéa%opﬁﬁahéa&ar@&ymah@aédt S8picideRt, diHeBhRabiARd,

acetates and the i ke; and ketones such as methyl et hyl “ ket one and 't he

| i ke. These odgﬂwnyl @bmchmhcaa@dﬁéaaala@ﬁen@phﬁh eaedicarharylisracidoand He
above- nention I QE.QQBJ 59_?'5@ panol , butyl

cel l osol ve angﬂe’\tqﬁgg 3 oscg& e ar gg{)g&}tﬁb@g@;weoof di spersibility in
wat er and coahapgﬂﬁmdrcnybm@haacsd Iaemlpanmt df PENhsy gricesremnbre diesrbbxydie,acid

hydr ophi | i grou -contain ers..ca re era used, a

t her nopl ascq r}§ 5#&%@%&8&& ?‘&‘?@”t&% ?‘1"?‘/%11 Cacth gt

i ntroduced i nggidt a@heﬁylyﬁsbbgyhdaad f&ph@mmkﬁmﬂs(ﬁ@ﬁé aﬁg &@h&i@%&ﬁraﬂéﬂ thi CO”
sulfuric acid to introduce sulfonic acid group u5|ng?a nmononmer having a

hydr ophi | i c g%ﬁ@%m&%emﬁé}}’%ﬁ @oﬁmﬁ@ﬁpbswpﬁg eetaylne alvgplven to
the latter gg{xéﬁt FPEL QI PENYY: orebr Hére BAROLRI: xfengsrfl}%agso”t ai ni ng

pol yester pre e for the present “invention s a substant

wat er - i nsol ubklathsdf:mﬂ gyl mmmq@mobmmmmmycpbmmamgmm

di car boxyl aC| havin hyd i b i N a, Lo ion.of 0.5 .15 nol %
and di carb d% e#Fﬁoﬂ#%%%wgéhgpg’%ﬁr%ﬁﬂ”ﬁ%ﬁ%&ﬁ%ﬁ“ fhegs
99.5 nol % bolhhe.r elative to the total dicarboxylic acid conponent, and/or
di ol 25 having a hy ro ortion of 0,5 - % and

diol without a hydrﬂ’ﬂﬁgp EStﬁ’fg?FﬁgBﬁh@‘BTa& B{qj%ﬁnd@oxggmc %Qr@mﬁ)“ﬁ?&%h
relative to thRack g% ailicd talc, @a&n&nwbonaﬂeeﬂuhhﬁa@m&@ﬁﬁﬂnaofu@hﬁﬁfml ic
acid and/ or diol_ havi n%q_a hydr oghl lic oup exceeds 15 nol % the

copol yner i zed Z4Rits POSEYTRRS PHAIGE aneide efroppdieaspaeteof TRRSPASECMEh it i s
less than {5 ARh% oFQfEQhMHE‘a[rlﬁ@ B, 3RhePEY ﬂ@ém@éﬁ! lgmepé k58 in
water, as a result of which a water dlsperS|on lhlé not be appl

substrate wit thepamsicle] sizer i ghplubricant. | Ay gendraly the nhgmrmphratilsch@ @uup |s

ot oL L AU A 0 P St iR W S0,
acid is pref embn‘oyxsusmﬂtrwraommtrtomra@dns pm@:mblym Agiropdexiampf ms roére
sul fonic acid m”aerE a&)O@ Slljrtn, gl%?eugreﬁzrant% }6} Ing{ m redtll'x%% %Bé%lplng (I)rgm}e?,canugcﬁht]ve
20 UV absorbent, stabilizer or pigment can be added as long as the inherent property
of the polymer is not affected.

In the present invention, a conductive layer is laminated on at least one
side of the above-mentioned substrate, wherein the conductive layer contains a
conductive polymer and is cured. By the function of the conductive polymer to be

25 added, conductivity can be imparted and the antistatic property, particularly that
under low humidity, can be improved.

The conductive polymer in the present invention is not particularly limited,
but a conductive polymer having a 7 -electron conjugated structure is used, such
as polyaniline, polypyrrole, polythiophene and derivatives thereof, with preference

30 given to a conductive polymer capable of dissolution or dispersion in water or an
organic solvent, particularly water, and a conductive polymer solubilized or
dispersed in water or an organic solvent by the aid of a dopant.

Examples of such conductive polymer include polyaniline and copolymers



nmetal salts of sulfoterephthalic acid, 5-sulfoisophthalic acid,

4-sul fophthalic acid, 4-sulfonaphthal ene-2,7-di carboxylic acid,

5- (4- sul f ophenoxy)i sophthalic acid and 5 the |ike, with particul ar
preference given to sodi um 5-sul foi sopht hal ate and sodi um

sul fot erepht hal ate. These sulfonic acid netal salt group-containing

di carboxylic acid conponents are contaified in a proportiqm Januarepeoabl y
0.5 - 15 nmol % particularly preferably 2.0 - 10 nol % of the total

di carboxylic acid conponent. 10 The dispersibility of the above-mentioned
pol yest er i n wtiteerof thatiass selupdipet} erdispersaskby adapaiidsudhasen inargagiodcid he

I i zabl : - : ' t d
the 17 ke, The Eémouarodini i Mot SABRL SRURUME R o Qb 434" | 010
as the di sper sgilubidoptdiming@bepoiusd (ed., bempariasaonit acid} iephsiaddenextulforit teid,

wat er resistance. 15 The_dicarboxylic..acid of the aboyve-nentioned

ol yest or . whi ERTEERFRHC 00 SR sy Poesd PaRgRiiGe HBHe Pre ommophat i
or alicyclig dh Aohris (@l fhrt diedrepéty vaberzeae rdgs bs;agybﬁxﬂlalei i§ s@Bstituted

ort hopht hal i c a%(i&g?&g, 6napht h%nenedi carpboxylic acid and the |ike can be

used as the ar BYEtHANIGRES BB lang-dittaliolanded polRyTTele fr PPHERRRGNS aRd ds

are preferabl y cantigld@drdol an2Re BrRRA hi@RioA! stiRinald@Ssoifhdmhetdndol % of the
total dicarboxylic acid conponent. Wen it is |ess than 40 mol % the

pol yester may pelyaniliegangderieativeatheseof selyblizethy adppant; sughsasthe@bomcanpl es
of aliphatic o y I & d L 1 Iblrggl% ccinic acid, adipic
aci d) sebacic gng?hb&%c%dlcgg{)%g’égﬁg%ﬁ ggﬁgg%lpi C aci g:u 1,2

cycl ohexandadi car boxyhesuifonated pplianyiot thiexaseeddndhe syt iovertiod isergldihed

i ke. 25 The gl |.. component  of th bov.e- ment i gned |yester is mainly
al i phat i c gl yot Sl Bl 2 83 sylieng st podelfint Mg paiofs Wi es sagiony

et hyl eneI gl Ycohfdmg&ﬁmbh‘;dcmaq;e?‘t yrcible enfitenp I %ﬁmexgi Mﬁ@hofpblly&nbm%amedi ol,
neopentyl glycol, 1, 6hexanediol, .1, 2-cycl ohexanedi net hanol :

P oyl ohaxan S SR B8 SLTanis i SRR BHG G ST HAHEY Depob R doh sugiegiigrany

di et hyl ene ¢l yF@Iﬁcutaf LigfitayibRNEEGAiples tianehf ZltdestlickatedPRinaime oS tEHE as
pol yet hyl ene gl ycol , pol ypropyl ene gl ycol, polytetrangethylene glycol and
the |ike can béyamwa&&gwplvﬁﬁ%é\sv@?zC%kﬁg@w?edaemeé%ﬂm' Such as
p- oxyet hoxybenyh&irRait Jo¥ndEirtLRANsbaeehefBionRHidY AeHLPWiH sthac ied/ or
gl ycol component containing a snmall amount of amde_ 17 January 2003 bond)

ur et hane bond, Iretkairessshgveatpbdhaiatcp SHEPnate PrEtiliReispgcrdle, and as the
copol yneri zed. o Hhe,RROMRsIESMiE 908S Mk, aRRslitGediHRbERR R R RYUYERE €F
is obtained by ester exchange reaction, condensation polynerization
reaction and t hartichlagly @migoamisolesitipaicrasifs asn @acienabler boxyl i ¢ aci d component
and the aboye- nenti gg)ﬁg., ﬁ%{miﬁ dhAaddt 9-Anceayientizonal

met hod. Thce%obt ai ned” .y(Pr]%)% i1 qe%gﬂﬁ%%?%%sng _ggf:yest erg&?{lg&_ gajt ed and
stirred with, fwiforndkagigaminessii -sytferic asidn2{amipparyetie-gswilipaic acisl, Rowed
by addition of r. L I ing L9 1ol 1 Haqhs : '-H{ < Qf, . agueous
di spersi on. 10%@%%&%3%&%%?&% on,bégﬁ%cﬁé;?t po%ea?fdzr% 0 glgxﬁlgé}c%y
graft pol yneri zafironaod, 3-amphoamsndeydrsulfanit agida3tainoakisele-6-gplonis,acidhiteh i s
a polynerization.conponent of .a _brapch .nol voer jde, chain of .t he
pol yester whi cﬁmiuéoagysﬁgac 6‘8@%‘”%8‘? 1><,irrgra,m1§§ad¥.1go§e gl és}lgfohlrs&gaﬁdaasnda “her 'rrglf)fsasti C
pol ymer. TS upessitile tdwise pobmpeund ehetelrsmethoxy of tipr aboeelntengivagdr ency)
adhesion to a substrate and .15 durability. . The vinyl noner having a

yr ophi |1 o gr BRI SE I G acis i Tikrrden Y S Bl Hocbpmy R
havi ng car boxyhh@ tigy gp. Ofttht @Bbve-ehBorgidGufinoahisalsulfRicdcidnt groups

t hereof, ammoni um sal t groups thereof, hydroxy group, am de group. alnd t he

like, and vi nyRITHRARSHROIC-BRHARIC ACiy SAIBaMEBNE-YofuliopinASd, iy pgaRigoly-o-

hydrophilic gr SHfyrie HGH, ASnRRb&Tisdl-BURifoRT R, latRoaBshie 228 1AId 481, 3L OUP,
gl ycidyl group, chlioro group, nitrite group and the |like. O these, vinyl

mononer hadthgasuandssisold-¢-syionis asid andl Siaguaneamsale:O-ssitfonic geidugse pras¢rably or an
anmoni um sal t p thereof is nost preferable. Exanples thereof include

nmononer havi ng carboxylic group or a salt 25 group thereof, such as acrylic
acid, nethacrylic acdVith redacdito thresudfonszdipelyahdinedd be anved i themsedetis t her eof ;

| kyl I h h | - I ,
sopr opyl *acr y EXEL o i PoH<elko(ife S afh pouT it BBy Aol @in 267 1L 7

nmet hacryl ates such as nethyl nethacrylate, ethyl nethacryl ate, n-propyl
met hacryl ate, isopropyl nethacrylate, n-butyl nethacrylate, t-butyl
nmet hacryl ate 30 and the |ike; hydroxy-containing nononers such as
2- hydroscyet hyl acryl ate, 2hydroxyethyl nethacrylate and the |ike;
am de-cont ai ni ng nononers such as acryl am de, nethacryl am de,

N- net hyl acryl am de, N nethyl met hacryl am de, Nmet hyl ol acry tam de,



met hoxynmet hyl net hacryl am de, N, N-di. et hyl ol acryl am de, N phenyl acryl am de
and the |ike; epoxy-containing nononers such as glycidyl acrylate, g~ycidyl
nmet hacrylate and the like; and the |ike. Exanples of other nononers having
a hydrophilic group are epoxy 5 containing nononers such as aryl glycidyl
ether and the |ike, nmononmer containing sulfonic acid group or a salt group
t hereof, such as stylenesul fonic acid, ¥inylsulfonic acitV danuars203

t her eof ; nmononmer containing carboxylic group or a salt group thereof, such
as crotonic acid, itaconic acid, nmalefic acid, fumaric acid and salts

t her eof ; and noBkemoropreferahingotlessithant8pdnolfe agdpapticdarhpeerabiiy8dous 10
mal efic acid, anhyd S i oRj i nd, t A T sed
concurrently V\ﬂOEX’ 8! ﬁ}eéraﬁn%‘ﬁlg ?bgﬁ%gnn% (ejlgxsgﬁ; S%JIP EgPatn%ﬁg%céggﬂng?xﬁ &

vi nyl i socyanat sulfomicyadid goypraides baizgne nieg withoyt sedfomyd acsd ewup bei nyl et hyl
ether, acrylonitrile, nmethacrylqnitrile, vinylidene chloride, vinyl .
acetate, vinyl SUIRHGERHE PERNt %/feaq'%?ly 6%?08?&/ TBHEORENE RS SHEPRIEan be
15 copol ynesi zgdd ngJL% 8 S8 th& ¥ 0 end¥o, TRt Y dRGeritiNE o Bllidnageddr oup to
ot her nmononer is preferably 30/70 - 100/0. Wen the ratio of vinyl nononer
havi ng a hydr oawqim%n@%‘ﬁﬁer»§1q0§19150ft%@ﬁ<6§(§01¥541%h€fq%%9ﬁlﬁfgm%:vyéworfwy not

have suf ficl enidymbiedh thii8 RAPRERAApoor BEHEGRERR UAd GebRBRIRAL Of the

pol yester, which 1s a backbone polymer 20 0 above-nent i oneda graft

pol yest er, maysukstzatoand dmmatidagy sdused corducsyity pithdiobtainrsixgpaiing kyed.
Exanpl es of the aro i i e L g1 [ id,

i sophthalic acid, o?ﬁ]é‘%ﬁ?"ﬁéﬁi E&g%e ?%%ﬁ%gﬁgﬁggﬁgpgoxfhﬁggéci d and
the |ike. Tioesaumberateragednolacilaxwkight afpreferainiye3@0-80@0GMH) mhecainhat leesl i n a
proportion of pot than. 4 | % of .the .total 25 dicarboxylic aci
conponent . V\heﬂ"%nt{q%?%llﬁgg}l{cﬁ%ﬁgo eﬁ?ﬁt%gfma”dgrgﬁ]g&1@gg¥g}gﬁ%{§eﬁﬁ | ess
nmechani cal st r eingigdih anthewdhsing lagér. s Salfeeated pelyatilindand a derichtiveitgetedl C
Cycl opent aned GRIGB A BOSEH: %HEBt iy D6 REYEIREUF L 51D 3 P AE B Pavng (o o
cycl ohexanedi Cﬁfo’?@%ﬁbhb§ rédetifle #1H abhfifio, SUkB asAfeoRE cAhPp6@hd, CHBRIBLAE,
aliphatic 30 glycol having 2 to 8 carbon atons is mainly used, which is
speci fical 1% effypamed gnd & like; anddsssly| ene gl ycol, propyl ene gl ycol ,

1, 4-but anedi ol , neopgRLyAtir SGBhated polyaBHiAReslA Qlibstrate, a coating solution is
1, 2- cycl ohexanedi met hanol, 1, 3-cycl ohéxanedi net hanol ,” 1,4

cycl ohexanedi nerdparrs] frorp a: prodeieanigeg sefventd; Brensalietinn epnyaias sulfanagdhy| ene
glycol and 1501}&11@@% ¥ro%gpc’fbn of preferably 0.01-10 parts by weight and more
preferably 0.1-2 parts by weight relative to 100 parts by weight of a solvent. When
20 sulfonated polyaniline is used in a proportion of less than 0.01 part by weight, the

solution may show poor long-term storability. As a result, it allows occurrence of
pin holes in the coating layer and extremely low conductivity of the coating layer.
When the amount thereof exceeds 10 parts by weight, solubility and dispersibility
of sulfonated polyaniline in water or water/organic solvent, as well as coating
25 property to substrate tend to be degraded, which is unpreferable.
The above-mentioned solvent may be any as long as it does not dissolve or
swell a substrate such as polyester film and the like. Preferred are water and a
mixed solvent of water/organic solvent such as alcohol, in view of the use
environment and possible improvement in coating property and conductivity
30 induced thereby.
The organic solvent is preferably alcohols such as methanol, ethanol,
propanol, isopropyl alcohol and the like, ketones such as acetone, methyl ethyl

ketone and methyl isobutyl ketone, cellosolves such as methyl cellosolve, ethyl



the Iike. In addition, polyethers such as pol yethyl ene glycol,

pol ypropyl ene gl ycol, polytetranethylene glycol and the |ike can be al so
used. Moreover, oxycarboxylic acid conmponent such as p-oxyet hoxybenzoic
acid may be copol ynerized, and di carboxylic acid and/or glycol conponent
containing a small anount of am de 5 bond, urethane bond, ether bond,
carbonate bond and the |ike may be copabynerized. The vityUanoagr@d03avi ng
a hydrophilic group can be grafted to the polyester by a known graft

pol ymeri zati on met hod. Typi cal exanples thereof include the follow ng. 10
For exanpl e, UsaBsdveddiRi thadikebropPbNdBtda bl @Nayheffigtopyleit glydpgat _
radi ation and the |ike are used to produce radicals in the pQerster, whi ch
i s a backbone §BYiprRaylens glycoland thelike Aspidss sussaydimethyjiorpagidéed: ration
pol ymer i zat | ong et hide dnd thelide, and ggh%nabﬁ%% dutn S Wi A RiiabuS ! (O
produce canons and ‘the vinyl nononmer is gruff polynerized, I"on

pol ymer i zat i onNwthndparolidose and dhe ke, winithadre Wised ngon rexturkwith veatersatcant o
produce ani @ns %%%afg%o\/i nyl nonomer is graft polynerized, and the like. In
addi ti on, a’meTho conprising introducing a polynerizabl e unsaturated

doubl e bond i nto thSppdfiyesieples inkiudl waserd mettddot iveatagkethamol, and reacti ng
vi nyl nononer thegevm’th. Thag monomer hfviag% a po merli zahl e 20 unsat urated
doubl e bond malA6E RORRI-VAES/ P PRDREP) & {H{eaﬁéﬁ@ﬂ'ﬁn ¥sPlr i de, itaconic
aci d, citraconwgteitithiprdpblene glesanddhe ik oXykiretiGtHedeo ifprafbatly | de

t hereof , anhydrous, tetrah droph} haljc acid and the |ike. O these, the nost
preferabl e i s ValgErganie sefverntal i ¢1¥di d and 2, 5- nor bor nenedi car boxyl i ¢

acid. In adgition, aRithedsseiB ddbksion t&3ChdthRile, 2xRALHARY 8hd RAVARE, fhe
functional 25 group on the side chain, which is a backbone polyner, and a

branch pol ynercaggurcts layeyrmsefgrabbaeantaias @ithermaplassic pobmentn sddition thmat i onal

roup on an en - o : ?Fm}‘l tive
ﬁydrggen, such&gg@%ﬁ%@ﬁ%’-mﬁéﬁ%@f?c%&gg%%@%l e itEgPﬁ%ﬁﬁtfhe si de
chain and a vimyé¢ntpol ipddes thermgplastiypelpgers susbeystrolyegtenpolyasudd(eass, - N=C=0,
-C=C=0, epoxy c]&l{l%mlgllﬁgk)g%&n%eo thé%k@; F%Ika?ﬁg?%g;&%e%&% and the |iKke,

on the other e are reac e rea ormed in’the reverse
conbi nat i orl5 | polyprepylersand therlike) tpolytvintl kkblopidk)y pelyeretivdries holysmalitnatek bone

pol ymer and t he . vi nyl oner. o . he grafied are ed in.a.weight ratio. of
preferably 40/ nga%@%’@(gh%%? ;B/'l 2603 %F%ﬁsr%‘%?éa‘%%‘élf’”eléf %11?9551}14\%&_70!93/ 7,
particul arly pthefdsmrbdiyiliGOhdater, 8@herhibpladhie polyineravipgta yalroghilid grohp is

pol yester is less tha % the .vinyl nononer ..Not react c |l etely and
t he renai nder W&r‘?‘tﬂﬁgqrﬁg?(h%esﬁ?tdﬁ% 85 ﬁ%ﬁyqrﬁg%%ﬁv@r?ﬁ%ﬁélﬁﬁtp’j%ters
have, such as Wwert, drelsik ske@nplified yerricgdubisuyh asdulidréc htild @roup, careryisel v,
when it exceeds 95%. an i npravenent in. conductivity and transparency, which
s the obj &b BPUPHENGHPBEENACH SR hihe fefpl salf grougs theiry

acconpl i shed. Eﬁho&mﬁlréﬁftws&uéﬁeaﬁﬁnﬂﬁé@aﬁsan@fhyﬂmy@mcmﬂé%lsloayer1 a

pol ycar boxyl ic grotile[l)-cont ai nin rmnom?r, such as trinellitic acid, trimesic
acid, pyronel | PEFPAE BrEHICHRIBIAMSR W?rn%%vm&%m&eicapa%ﬁ&%ﬂnaa@ng toa
pyronel litic agjdtopiitc ERRip drito cHmErDBidiSiinéintod BEARGSIAIR oS mdtHaviigae
than 5 nol % as the pol ynmeri zabl e conponent of the above-nentioned

hydr ophi | i ¢ gr Buople 8TavPn g The gspupicapabls of epryertingde pdydaephiliggrpup fss for

B!
content excy edétag;? | .2 gpggﬁy : § ?ﬁﬁl,, Ve : hermal |y
i nst abl e, :}? eas| é/rp’gfeéqﬁr d, é%ﬁ%ﬁligﬁgﬁ%ﬂ eracg?iecggﬁ%h %:Og@n%%ggh{ulﬁg? t he
éLﬁ cond:Jctitye mlyerddmjot@f@ulpae@@mhkenventi on. As nentioned |ater, when a
er nopl asti c pol yngyr )
reactive group is in réo Sggga}l%h?rg%h#g{é;%bg)&ggrz%rfgsab{e%ﬂ%an 9%‘%‘%’9@@3{&%’11%%‘ of
the crossLi nki b?dcsﬁabtyi ;t&aige«bb{o dissclvinge me@glas%@memmﬁui@glguﬁfeppéy
group, isocyanate group) oxazoline group,.silang 5% acigd 20 chloride
group, car boxyPTRPE BT AT} 508 LSRG R PR TR p ErGTatR ARd t he
of pol yror | 2abl 6. Eommonen eVl R et oer L ne T aact e, ot oum Far Lo
exanmpl e, when VAET tsg&bllﬁ)%%%iﬁcem%ﬂ“%?rﬁ 55‘309%%3’3‘%8%91%@ r’l‘@é‘%ﬁ?&&@?ﬁjﬂi lic
group cont ai ni B BRHYEES Sbe a AisPRRVIE br HRY hiddtude KA88H tdWehidS ah@ A¢d inkEu Y Oup

is used as 25 the dicarbo. Yylic acid conponent  and/or diol conponent of the
pol yest er, andis stirred to give a dispersion; or a thermoplastic polymer having a hydrophilic




when the thernoplastic polynmer is the above-nentioned graft pol yester, a
nmononmer having a crosslinking reactive group is used as the dicarboxylic
acid conponent and/or diol conponent of the polyester or a nononer having a
crosslinking reactive group is used as the vinyl nononmer. 30 Wiile the
content of the above-nentioned thernoplastic polyner is not particularly
limted, in view of the conductivity aRq mechanical proptf Ugnedryt2093
obt ai ned the conductive layer, it is preferably 50 - 2000 parts by weight,
nore preferably 100 - 1500 parts by weight, nost preferably 200 - 1C00

parts by wei gBfoup is $thrrd@iiaie)pré§¥dde bEA FhicrSolubldl&@apRichbinpaVineh ghaterek t he
conducti ve polﬁéﬁr}er uch as sulfonated polyaniline and the |ike. The highly

antistatic | afPnald of the present invention needs to include a conductive

llayer cured due to Thetdbo@enitintBAcd RBRE-s6BESdrkmkit ROmpBuhdPEOKSONBURY iP
resi stance of the conductive |ayer and to suppress reduction of antistatic

property af t ewaianmbRQiConl not lgastthan 29184l whichols specibeadly sliphitiar alicgdliodes a
method us! B9 BGEAS A At AR e AATRE MR RIS SR Lcnfgoss! vl l ari g

by the introduction a cros rrg reactive group into a conductive
pol ymer and/ omonbealentplediol csyshl asmeethanolyethhod, soppmasohg-mrtasasllandkte g of

conductive pol.ymer and/ar 10 ther |.astic, pol r exces eat.ing or
radi ati on, anli%‘?’ﬁé(cafﬁg& ﬁ%mXEBSg’B'E?'}I WPP&Iegﬁéﬁgﬁ%B%@e @&g@padpﬂga Fesent
i nventi ?n may sich @slt_heﬂ@@uﬂldushla@’,ieﬂlggl ctlibsalven-Batyl] eclldsvle Qhd Y Bke:; eafetd Ve
groups (e.g., acrylic group, vin roup, OXy group, isocyanate group,
oxazol i ne gr oﬁ‘b&‘é@‘ ﬁ%?e’ éé)t@&ydréggagl Bd'fﬂo%’reﬁ‘g‘é’ é’%ﬁﬁ?d&% BESERIES ang tatip,

am no grou, v aaYketielBuctBE &Ry cEHyPUBtohe afldhd fige. | ITkee or@hnid COMpound
that does not react in a solvent such as water and the |ike under normnal

condi tions buf9MBYURGRATE Used FHORE Obin HERRINARON.pIPIdF abevrementionedivRiet-i ke,
has, in a ol goubR orddfic BmPRIRIIIBHRPahEIERE] Blikd 1@@32& £ @\%&1 tioned
reactive group such as Isocyanate group and the I ?<e, ot hof IC
conmpounds bei nigferaplain siewrof digpersibilitydn materswids coating propektyrig acrubstrateown t o
forma 20 three-di ' u s - | i th an
organi ¢ conpound hg}\???1%8%%1&%@?%%@0&?@%{5§ng%%%%%@&%@ﬁ%%ﬂ%% an
acti ve hydrSogprefarablyoisydres thaympplastic halyinegs snview bf canduygdviggeA Kydnomthlioray be

t he abovenent | j [ l.astic yoper) to forma
crossl i nki ng %% %g%aé%grrp; eF %‘Y%fi R@J{%ﬁ? o gs&%llr:g ’?%%f‘ué%lg Iler‘rﬁ%)at%w% RRYTERASi ny!
conpound, 25 oed.tsuffunceidnalintasiugck isulfedopaidetoupnolr tisfngrecinonmakr Bpaxy a
conmpound, nulti . functional isocyanate ound l.tifupctional oxgzoline
conpound, mul fY4P 8&@? Fonal asc%?%%ﬁ?%&%%@@%gguﬁﬁ& Ff’ﬁﬁféf TYGREET g‘ﬁ € ami ne
conmpound, nul tattef nretiodfoakasdyyshodyctimrpound, mnul tifunctional nmercapto
conpound d the lihe. anpl.es of nmul ti.functiqgnal C ound incl ude
bi sphenol A epoxy %ewg???rp@éq gfﬁuBich{‘?é‘H'Bg palyg; e%pr§fe§?ot)?(lf¥ %%HEPEQSF% ,
sor bi t ol EO! ygilvyﬁﬂidlﬂyislﬁd_tﬁ;ta;ntmzmk&g_ﬁ&?hblﬁQbiy@&ﬁlleﬁﬁbld pcﬂ%&ilﬁfrob%amm b}i I
pentaerythrito ol.yglyci t her i gl ycerol .po y.Ci et her, glycero
pol ygl yci dyl E?IHE‘F?%'%% .‘15‘138%%{5? agift; F@%W&%%@%@‘vﬁglpw é‘d% DRATHPROEO-S =
trimet hyl ol pr opamavdeld/ditadbiyic RidhwitholteSEfdibphilic group in a proportion of 85 -

99.5 mol%, both relative to the total dicarboxylic acid component, and/or diol

25 having a hydrophilic group in a proportion of 0.5 - 15 mol% and diol without a

hydrophilic group in a proportion of 85 - 99.5 mol%, both relative to the total diol

component. When the content(s) of dicarboxylic acid and/or diol having a

hydrophilic group exceeds 15 mol%, the copolymerized polyester may have lower

water resistance, whereas when it is less than 0.5 mol%, copolymerized polyester

30 may not easily disperse in water, as a result of which a water dispersion may not
be applied to a substrate with ease.
In the present invention, the hydrophilic group is particularly preferably

sulfonic acid metal salt group, in which case a sulfonic acid metal salt group-



~ g 17 January 2003 diglycidyl ether, neopentyl glycol diglycidyl ether,

1, 6- he. ~canedi ol diglycidyl ether, bisphenol S diglycidyl ether, ethylene
gl ycol diglycidyl ether, polyethylene glycol diglycidyl ether,

pol ypropyl ene gl ycol diglycidyl ether, propylene glycol diglycidyl ether,
pol yt etranet hyl ene gl ycol dig~ycidyl ether, adipic acid glycidyl ester, o 5
phthalic acid glycidyl ester) di bromond@entyl glycol di¢fyahdyty 200%r, and
the |like. The above-nentioned nultifunctional epoxy conpound can react with
a conpound havi ng an active hydrogen, besides the reaction with the

co- present cofeftainingdisarberdic agithisgireferpbbiapidan a Bopemehsiartig @atesishpound

may be, for e i Rbat | ' > HGhtafisn 'gg,]tﬂ)y) L] -amiqne,
triethyl ene t)é:?%gl:'p%isr?g,gu 10 t%@?gﬂ;{t%ﬁ%g&gﬁﬁm ne%j&po yl(;@{/&%%&p%%@g@
pol yam ne, tr imetd\shlisef gpllipteskphihald acid, 3-sulfdsnphyhaicacyl, fenilioghthalinecidnd t he

i ke, cyclic polyam . X . Lroacet al .di.am n
i sophorone di ﬁ;ﬁ%@ya@ﬁ@?@%@fﬁéwﬁgﬁy o ‘i}%lrgé é%(%ﬁo?)hg’?%ﬁ?pmbtcﬁé“qe%
aronatic pd yéem lies withqiardeulai prefenertie phvenytb sedihan® sutbisspmbdafpheny| sul f one
and the liKke, difi am nes 15 ch as. pol yam no am de having a nunber of
Setive ant no. SrOBR o RTERES IPEralebEts) e S R R
pol yam ne anddghfsidrxadid @o@Pbl%m@a}er@n@aﬂemn & BFpoBti DS BrefeARND SR GHr i Ng
agent and the Iilﬁe,%rgigd%lpe figgiytél'Se mul tllr/f gg%&)&gae}@i sgé%gnatg conpound
is, for exanpPel%gpamicnipsly|pyete Qe Wamele, @& C pgigj n,
ELASTRON (trag@ﬂ?érlfent.rranuf actured by 20 Daiichi Kogyo Seiyaku) and the

a

like. This is eactive urethane resin wherein the termnal isocyanate is
protected Wy a bl odierdjspegeintity efdhe Rbover mentigmedepoliester dtwateabhres n wat er .

As the bl ocki : . j hydrophilic
group called @%D%’S’%%?‘i%ﬁ%@% Eﬁﬂ%gggwgoﬁgﬁggﬁ%%%ﬁ%n certain
heat treat mnenwasiresabibidt sxganicabimpountl askesoblent knd thealjent TRES camtant dgeamer at i on
of active iso nate. Specificall it.is, prelimnarily.dried at .not nore
Chan: 1006 andoHERPHF R g arER s b8 1oPeodP ARprhilY i B abgee
ELASTRON undeirgpaised, fdreheshlecafibetteswhier eestsahdenki ng on its own due to the
i socyanat e s egener gted,. t iLve | yur et hane. coati film having a

t hr eedi nrens! onal ne esql?"i‘fg?’g'lh ?C’aﬁgﬁ‘%a VF%?@HP@BH%gﬂﬁHW&%}Qi“H%ﬁBt%n
active gobhydhg@@phuﬁgmu@dndymdﬂarEh]A‘ﬁEF@ﬁitﬁﬁdohal Béyeﬂcdkbﬂal oﬁﬁ[mmm'dd caﬂ be
i nprove y crossl|inking, For, ex e, pol yvj al cohol is mxed wt
ELASTRON and gﬁ‘ﬁpg&aélﬁ ag’éi WHP%&E?‘&E?&OM%W“{’&%BM sanme wat er

resi stant. Fohagk@RRnedichifRxiid ddid HNE theolla cavii Bk sca i¥RAe Bfbrhdie] udes

pol ybut adi ene 10 17 January 2003 and_ i soprene. For exanple, the

mul ti f unct i on8icaERFYNG aeidonissRHar THRYC e PRRBRARAE PreREffEr Ry CRRIAEEAER B ed
by TOA GOSg portidrof noMéssihars 46 Pesiddf drerd to‘lal@i@zﬁ'%)gﬁit adidrdposieirenol  F
EO nodified (4 noles) diacrylate (M 208), bisphenol i
When it is less than'40 mol%, the polyester may have less mechanical strength
and water resistance. Examples of aliphatic or alicyclic dicarboxylic acid include
succinic acid, adipic acid, sebacic acid, 1,3-cyclopentanedicarboxylic acid, 1,2-
cyclohexanedicarboxylic acid, 1,4-cyclohexanedicarboxylic acid and the like.
25 The glycol component of the above-mentioned polyester is mainly aliphatic
glycol having 2 to 8 carbon atoms, which is exemplified by ethylene glycol,
trimethylene glycol, propylene glycol, 1,4-butanediol, neopentyl glycol, 1,6-
hexanediol, 1,2-cyclohexanedimethanol, 1,3-cyclohexanedimethanol, 1,4-
cyclohexanedimethanol, p-xylene glycol, diethylene glycol, triethylene glycol and
30 thelike. Polyethers such as polyethylene glycol, polypropylene glycol,
polytetramethylene glycol and the like can be also used. Moreover, oxycarboxylic
acid component such as p-oxyethoxybenzoic acid may be copolymerized, and

dicarboxylic acid and/or glycol component containing a small amount of amide



5 EOnodified (4 noles) diacrylate (M 210), isocyanuric acid EO nodified
di acryiate (M 215), tripropylene glycol diacrylate (M 220), polypropyl ene
gl ycol diacryiate (n=ca. 7, PPG#400, M 225), pentaerythrithol diacrylate
nonost earate (M 233), polyethylene glycol diacrylate (n=ca. 4, PPG#200,

M 240), polyethylene glycol diacrylate (n=ca. 9, PPG#400, M 245) )

pol yet hyl ene gl ycol diacrylate (n=ca. Jl‘?} 14, 10 PPG#600, 1WtEfflary 2003
pol ypropyl ene gl ycol diacrylate (n=ca.. ¥12, M 270), pentaerythrithol
triacrylate (M 305), trinethylol propane triacrylate (M 309),

trimet hyl ol propane. P ifi.e 3. o] es) triacrylat 10 i socyanuric
acid EC nodi f%@ﬁdt‘ﬁeﬁ%ﬁ’é’{‘&’ %ﬁ%ﬁ‘l"'@ Fa%be’Fr@t Oﬁo%d?%‘%%%g“%%di fied (6
mol es) triacr ybpdlgnétided20), tri met hyl ol propane EO nodified (3 nol es)
triacrylate (M 350), 15 trinethyl opane EO nodifjed nol es) .
Lriacryl ate (M 360y eRERTEEIEpHRT HUHOPP e Arais G ARG E-aT S TP eaer 400)
di trinmethyl ol pgeRRRexdHRinke adHcYbRl @nid 488 poRaitr2efiot RiakctifiPhnd etd adry! ate
(M 450), urethane acryl ate él\/f 1100)1’1 and pol yester acrylate (M 7000 series)

M 8000 ser i s thamtpregreniiones dicarpasylicaGhEATeponané and the hgvemationedrlzdl i ne
compound i nc| g&ﬁ?ﬁ&%f%iﬁg tt#‘ E&%HH?& rH&HHé.aGMérc@‘i’aiH{d B drofhtie YOKUBAI

KOGYO CO., LTD. For exanp e nultifunctional carboxylic ac conpound
i ncl udes anhydrapscantainilg palyesteads bicatethtwydi sivwed pithofoe ekarnple, asoldenttsuchesi ¢

acid and the |ike. [For ctional_ anm.ne canpound includes
VARSAM NE and %EM%“‘?@%@%W%?Y %%éé%@f{‘métgﬁwﬁge kg g‘g‘g%‘éﬂq‘ﬁo&.s) 25
For exanpl e, thiationbt afucorts dispersitey.dr oxy conpound i ncl udes pol yvi nyl

al cohol ), poly(ether polyol),. polyester polyol cryli olyol, .

pol ycar bongot e diol ,emt‘F‘F Héetsﬁ ?’8?%‘?%5%8,@# Pﬂ}élff% I%@%%&M@}E@?Wﬁm

pent aer yt hri t bpbinpindohdiger hdeng £BYdRKANRlzeour, khidAHstd polraérimah mer capto
conpound i ncludes trivinyl cycl ohexane-no Lfied,trineth¥lenediol and the
like. 30 The éa@veﬂﬁﬁrﬂfﬁé%‘%&w%@%ﬁ? ESIGGEIn PRIPCROVERFT #PIGoNG as it is
stabl e and cam,fendeRBMN&Qdcalb@aRe L¥&Dhs H%%J@Iasﬁewr.a RN kS

| ayer. O these, nultifunctional epoxy conpound and mnultifunctional

i socyanat e compbuied repalstin @l improved AFANSHAED O adhiesiPR tha shbsisateiasdcyanat e
conpound s u ll_ﬁaa'iﬁltyyvater 20 17 January 2003 and stable thcrtin, are
preferable. The above-nentioned nultifunctional reactive group-containing
conpound can cont ai Tharvongvhenamedigyingralhydroplailie graup woieh cande gmiteddpoxy

B
alkali metal salt groups thereof, ammonium salt groups thereof, hydroxy group,
amide group and the like, and vinyl monomer having a group capable of converting

20 to a hydrophilic group, such as ester group, amide group, acid anhydride group,
glycidyl group, chloro group, nitrile group and the like. Of these, vinyl monomer
having carboxylic group or an alkali metal salt group thereof or an ammeonium salt
group thereof is most preferable.

Examples thereof include monomer having carboxylic group or a salt

25 group thereof, such as acrylic acid, methacrylic acid, alkali metal salts thereof,
ammonium salts thereof; alkyl acrylates such as methyl acrylate, ethyl acrylate,
n-propyl acrylate, isopropyl acrylate, n-butyl acrylate, t-butyl acrylate and the like;
alkyl methacrylates such as methyl methacrylate, ethyl methacrylate, n-propyl
methacrylate, isopropyl methacrylate, n-butyl methacrylate, t-butyl methacrylate

30 and the like; hydroxy-containing monomers such as 2-hydroxyethyl acrylate, 2-
hydroxyethyl methacrylate and the like; amide-containing monomers such as
acrylamide, methacrylamide, N-methylacrylamide, N-methylmethacrylamide, N-
methylolacrylamide, N-methylolmethacrylamide, N-methoxymethylacrylamide, N-



conpound, nonontrcapto conpound and the Iike. When a conductive pol yner
and/ or thernoplastic polyner are(isj capable of self-crosslin>~ng) these
pol ymers need to have a cxossiiniflng reactive group. Exanples of the
crosslinhng reactive gmup include acxylie group, vinyl group) 10 epoxy
group) isocyanate group, oxawline group, silanol group, acid chloride gmup,
carboxylic group, am no gt-~oup, hydm<y1 roup, nercapto grduanaad) 208311 ke.
When the |lam nate of the present invention is used to forma contai ner
(particularly trayj which is used for electronic parts, the tray is

repeatedly used after etd tiyv ter sl.yn By anssl.i nkin reducti on
of antistatic %?L@W?ﬁ%emaecqlgmﬁef g‘r”ﬁ%‘?“ﬁ%w&&ﬁ% epbé‘gjéeﬁ?' 53’1 €wat er
cr coal i nl an t-**ﬁ‘ig“@%k“é%g??-"’“‘%?nmtﬁq‘g&?“ﬁmﬁw?9‘2?"5??”5%%”"aﬁ%??’éﬁ‘gé‘ Because

~al i gis S ive. i ying ti S : us
conduct i ve | ayithacrelaf etie ~after water washing and is not
become swol | en. | n peghpiedB otHetSinoAdhashRYilg@EBy@8ehAlib erdupiite e Ss
damaged by water washi n%. 20 On the ot her hgﬁ,yi ngt h_egizaggé&vmg(rﬂeyequ_ri ng by
crosslinl dnyy iceniesEnsECaPMERYSURRas Y ighridyiatheransd the likgmoraraer congainisgched
during processiiighi b b g\a%ﬁ Jow stretch
and aan ;Ejati %hg‘rg’gggg:oi?%‘g?h%%?fﬁ%%%%ﬁ?ﬁ ??@gﬁgem‘l éliéi curi ngt by
crosslini dng yhylsudfo israndssadtls théraef, mopomar €ardeininsias egrhoprachl
ceceed 10 tine 150% hi.ng. . ive l.ayer. contai.ns a
pol yet hyl ene %/u?cl) eggt%%%fé%%)%r%?&gtac aﬁ%ﬁ@aﬁg’g%%@sc %édngﬁl e art apfjne.
1' vl yct hybene sglty tteredfiendoonantacorntainfppaidirhydridergroigs duels as anhydrous
copol yneri zabl e pol yester co nent of the afqrementioned hydrophilic
gnup- cont a (ﬁi W%B s?ét?ydc%?gg&%cfofncp%ql‘}%%‘?gﬁﬁﬁ' i ncorporated into the
branch polynmer of tfresatan es®iRéd eaetir@hal tvithodiesinehomsss. | ExhfpleRloesent
ot hod, such G4 BRSO TP SSPAgAfe POTSHS. AEERRSEY! |
met hod, such ' ’ ition
for conducti veulayghylet9NétAEF abS/IchiG ) SthhcSloRRHMTBny lidnkREI0HR] Affl ¢

Z A

pol S~rncr, where necessary, a crosshn?dng agent and the |ike and extruding

the melt hvm &ceie @pykchiprade apdithe lksat PRgONBORBICERIgHY hereitpmBsariPe per si ng

or di ssol Vifig by PR PRt hREdE0 BPAShEME nnd B tSArABhIR stihd FRbiRer
organi c solvent to pr'eparfe gl %82%&) n?o(lwlégu&g@anq%eapplg ng thi's toba_
substrate. Thendnamerns preigaiey e; za 1t the ratg efkisd snappmen Bagingri ng
| ayer can be j : )l i e nipat e
nas i no t r ancgarBhil 098G i 3R, i teaBRe dhEll bl ARE cagich
fornmed by a cdugh wgnsperérsy;, a coating |iquid made fromthe above-nenti oned
conposition can be e I i S } ] e
present invention. e\/\c/g\c/éeérg o %Ogrwtg\t}gr}%% %(ﬁg%k%b%%dgﬁ?%%ﬁ%%%ﬁ@g &ﬁ%
cont ai ns a2@urdf tetahove-axnwehtd giadcpniyesteri may hg aroroatis aliphdtgrorialigydind t he
| ke upon coalydg,gafle BaaP! E¥EREEL oAl LARLALUIChING R R pOved. . The
surfactant to Dbé US I the present 1nvention may pe any 1 rrespective of
H)ni C olr kolni onit:)mphti'yaﬂc afidy iseyxtal'mhf l'eacidl,l crrg‘miphma;icrafcfipaamt ;ds uch as
uor oal kyl carboxyl i.c aci rfl.uor carpoxylic aci o
per {1 vor oul kyIBERYRR-aGR B reid 8o e el T RBErboRE dliartepis 4745 i um
per f | uor oal kylmpeteybiyeiniphed i £phaoetioradfchot ks thdre40 ansleorud etk
surfactants_sﬁh as pol ygxyet hyl ene_qctyl pheny| ether, pol yoxyethyl enealLkyl
et her, pol %xﬁé@éﬁm’%{ﬁ%%‘ t?PF%PHnF%t_tty Bilﬁgzwé‘k‘aﬁﬁgrfl °°’Iﬂi‘{5‘?¥t&§’ cheT
preferably useflay Mi@NedstBedRHAC birdeatR ahd WRiterl S siBtaft eI PHeCliphhee Siid
wat er - di spersi bl'e 15 conductive pol yner such as polyaniline sol ubilized or
di spersed i n wieetic gicagbexybaatids may be syigrinicpoich @diu¢ geidi $ebady acid, honi oni ¢
surfactant is : 0 SAGas t1 40 be used in
t he present |rﬁgﬁhﬁgﬁl@éﬁgﬁﬁﬁyngwg%aj)aéé%gﬁ@méﬁg 12% fu%%@%ioo parts
by wei ght of tdyelobenada Xplisl goirban s A8 ¥eak dopppyeni adand the
'h: Sﬁi ngﬁ[' ﬁé[‘%b?cgpk}i‘é;\}iﬁg% ttée g%gfbe oSHbH 86 AP REEE WhudiPisRPElific Y WAL . when
glycol, trimethylene glycol, propylene glycol, 1,4-butanediol, neopentyl glycol, 1,6~

hexanediol, 1,2-cyclohexanedimethanol, 1,3-cyclohexanedimethanol, 1,4-
cyclohexanedimethanol, p-xylene giycol, diethylene glycol, triethylene glycol and



superposed or rolled and the conductive | ayer cones into contact with the
back surface of the substrate, the surfactant is transferred to the back
surface of the substrate, which easily causes problens in the secondary
processi ng such as |am nation, deposition, printing, and the like. 25 To

i nprove slipping property of the obtained | am nate, the abovenenti oned
conposition for conductive layer can fuymt her contain fatty eudry2008 salt
and inactive particles. The fatty acid netal salt to be used in the present
i nvention includes sodi um nontanate, cal ci um nontanate, sodium nelissate,
sodi um ol eat e, the tite.unm3{dditionapalyethesmich nis palyritiykine glysokl polpptopuleat giyca,odi um
nyristate and the |ike ith preferen iven to alkalj, netal salts and

al kal i ne eartﬁxﬁ%FE?“§QD¥‘eéﬂﬁ°§ar{ﬁEﬁﬁ§§25$EF%¥Hﬁ% ‘g&@gﬁv?b°§6ﬁﬂﬁﬁ§@hlt.
The inactive pid E6thpéndr® shiéh HS pdbhxiyéethbRebeRE6lSs Al rhaly B Ed Rl mhdizbd dd

i norganic 2Z 17 January 2003 particles such as titanium oxide (Ti02),
silicon oxi de disirboyyliciagisl anl/ o glveol sampensRifeniaiping eonall amgwtrf aide03) |
bar i um sul f at &{3agBdhand bottd, Mt Bohdrborldé Bond'hi@ thERMPLEY vPar ti cl es and
the like; organic particles consisting of polystyrene, polyacrylate, a
crosslinked comwpolymerizedr eof, and the |ike. These particles 5 preferably

have an average pri . [ L Z f r ]G, in view
of transparency of ?ﬁé%&%ﬁg@%@éﬁg?#@?ﬁhﬂéﬁ&?ﬁ% gen‘érl?%attg%e added
t hereof is pr gicyestdrbyreotnavor grafthmlyri€@atipn method. h&ypicaidixatrpks theneef
conposition far dﬁsi regP transparency. For a further inprovenent in the
conductivity o‘f‘dP ‘étt& Hﬂ‘éutnigVe | ayer, a 10 powder of Sn02 (tin oxide) or
Zn0 (zinc oai de), OFoi &egsls) WsapRdrt chdisalQolydicgation paetacli@s, hatich as

Ti 02, BaS04 and the like, coated wiith the sane; carhon conductjve fillers,
such as car borfagiakioR angthp e are %SS%BHWCF"&&’"&EH%}S% & RSy WRIGR iSrani ¢

particles or o5@&Bbee Paiinef; 228 the OmyPrhoRbmeR ¥ ghaft plyetibed caBstduCt i ve
pol ymer, such as polyaniline, f onat ed pol yaniline, polypyrrole, soluble

su
15 pol ypyr r ol eRolyBeyaatiopidieeciatdClnECLid0d thediie iscisgdged camlbihte Reodaspect  of
transparency, GhgnRaniisd ﬁﬁg{f}ﬁaﬁorﬁ& R YEIRESyTREHITRY dniBAphiyiletitidewRErein
preferably not nore than 0.2 mcron. The above-nmentioned additive is

pr ef er abl y 1addaetal Naametahbignd Ge ke areypsas topaeduro@oiopsand thy viggl maromper 100
parts by weig NemeARduGH ymer such as sul fonated pol yaniline
and the |iKke. h%\ﬁg%t Ft%élx_c_eedg}lgéﬁiggéo, non-uni form ty upon coating may
occur due to increa$eddditionosinethagfcomnprisseginieduting aippbaneiizablgnspar ency may

be degraded. T n&svr]g i ﬁmiés t Enif 8’1 %;}. - 6.0
g/nm2 in dry vvellﬂgﬁ%u e%&?ﬁ%bégha%?%gl ano nlgeqi‘g Cgs@é? %giﬁ?og%é)f g rﬁfmfhe
desi red conducterstingvingynommymérdghafefaathd e @he Woemoaws hawhga polyrexzebds 6. 0 g/
n2, bl ocki r I A_gra I ti hod,
reverse ro P g\g%%r%ga%n%%{%@? r?lcl1 %‘gagé) %gﬁﬁiﬁaé r?gltdho ,&%éégh’crgé@?n%m dﬁﬁ%d) spin
coat i ng net hoditacepiceacidyeithmdnizradid, R¢-hottermanediverhosglit 40d fiod anbydraieduct | ve
| ayer on a substrate rticularly ther l.asti.c_ resin eet and film The
coating net hod%moﬁ’fﬂ’lhgg?o&sﬁs%%&m%wt&g‘a@%%@ﬁ?i%%%ﬁfes 26 Ferrtul ar y
l'imted. Ther eprefeeatslaid faudriveacth) atidleig atiitdnd®, 3fmerwornetdibcacbatylingcids appl i ed
during filmformng prqcess and _.an off line coating nethod wherein.th
coating is applied LBASEPRI Y MEHGE AR AR BrBTLaehavhk s fnstonsl

pref er abl e 9or grde g opahe BRle TBLES Wdithnis tal ek beie/pdlprntt, @l &l brbhéh paiinen. 17
January 2003 23 The conductive pal ﬁ_ger to be used in the present invention,

particul arly, BURHAET/P 1EBFYETIHT K Ffaremeatiang tiong) SER ¥hPeFad (A of
not |ess than Qe‘SQgédbuﬁvo?&ﬁwl@e,%émt&%ﬁg@@édm@h%éﬁog&Q%cﬁ% -ebougH 3

m nutes. Therefore, heating for a short tinme at 200C generally does not

adversel y af f edtH HeOQbhdL@NHy ang thet likeuerh ths: siddujhain anea viay! palyroer iwpeddi ng
on the kind of =Sk h _qgs_td; | Yo i Ll M g?é\ﬂn

t ranspar ency a}#dd} ﬁ %‘%gleeacﬁﬁ%sgrg)tu Fi:g{)ér}rlg%erty c%éﬁeb%l@ﬁaﬁrﬁtggpg’g%’ %&kl&ﬁ% ’

pr ef er abl y 3af f ethdiengsuifidshgroupfaad ehstike wgtthe oilfee and hee abtetly et the reactinn is
organi ¢ substr at a corona treat m%nt riod. COrona treat ment under nitrogen
at nosphere or BHGITICHAD 3T BETSF CRHCHAUSH may be appl i ed,

In the present invention, the polyester which is a backbone polymer and

the vinyl monomer to be grafted are used in a weight ratio of preferably 40/60 -



10 or an undercoat |ayer may be forned before applying a coating liquid
contai ning a conductive conposition to a substrate, whereby the coating
| i qui d has superior coating property and the adhesion to the substrate can
be inmproved. After fonnirig a conductive |layer, a corona treatnent or an
ultraviolet irradiation may be applied to the conductive | ayer, whereby

coating property and 15 printability oﬁrgt he surface of tHeJanoawc2008e | ayer
can be inproved and a | ayer can be forned on the conductive |ayer or

printing can be done snmoothly. In addition, a thin protective |ayer may be

Formed on & CROMIEILY Bl @Bl 40451000 BRENLHD Bt B ARNdUCLDYGY |5 ot

i npai red. The I ate o preése I'nvent’i on has a
very | ow 20 sWhtacke weighttadiosd tianpblydster doleds tan/40% athe rviryasnomosur frage
resi stance (RSVY)_ at 25C, relative humdity 15% of .not nore th 1011 S2 /
S brer or abl yoSEAsp el g € Miathdtn ol bl o URNEs BBhe 100
S~ / D, thus &hewtitthas poigesters e sichtdshept @RRAncelpidessshoMity i e tike, The
charge attenuation Ei m;ﬁi s preferably not nmore than 2.0 seconds) nore

pr ef er abl yonotOREFEN WAFNAt &kcg o, FGURRIGYFTREIH AR RONAYEVEEaRd, f ace

resistance i nghgsHagncdi whichus the dbject bPiMe e @In® frivehfibh Ysomietitfde nsiyr fRgR of

t he conductive | ayer, and charge attenuation tinme i ndi cat es easi ness for
once el ect ri ffulyaetomplished escape. Both are indices showi ng antistatic

property. The high i i i j i LS
superior in water IrF ég%g%{éﬁiogéd \%#lé%g: n gepgﬁ%go{f@@%we@%&wg%ﬁo gyi‘hec

resi st ance (RSthpabn2iing reiremeresi®b asuniwilitic atidsomesihacidopugkellivie | ayer
after i sion,of .t he inventive high antistatic.|amna i ure.water
at 40C 1[T.r(;‘r?ibon%cmll‘f()al’jlrh,y 8{0613 elhi‘“cr%{d’ %Bdr"gdrf)ﬁ% Ryrfﬁ?eubt}ceﬁcia %‘Pﬁ s‘eri’g? ¥ WBY Bt han
8, nore pref enisdd iy apropértiont avcrorettianty mpl% as drd paljrat bl wpeichyniyf
imrersion in ter, the .use of the lamnate i.s.possible in a 17 January
2003 envi r oneRERRLSS R REPEH frdrho i BB B BRIt A L £EH PRYSHAT o
possi bi l ity offnbgasrbREntetcestis b My Lhowdiee, thevbiiinadepdlpitmabebédniuper i or

in formng property, wherein the ratio (RS2/ RSV) of surface resistance
(RS2) at 25C, theepahy Wét%%%ﬁﬁ%?%sg}yg edofng 15105 PERARIE 35/ 16€ capRpnet ok the

stret chi ngst hgrduvant lay& dritedpesatiihddndohc | am nate by 150, o, to RSV is
preferably not nore than 10) nore preferably not nore than 8, nopst

preferably 5. The ésmeeniangd lajen whgniaoeRgPiaelia raYper s gapaiie efislfant i stati c
%gf:{ Lyi hlhecﬂoeéﬁ%mt{g\/ﬁ HIRRBHE ré it SPuPUPRIthdbuckdidis lis HRISpRLLE:

polymer. Examples of the crosslinking reactive group include acrylic group, vinyl

group, epoxy group, isocyanate group, oxazoline group, silanol group, acid

20 chloride group, carboxylic group, amino group, hydroxy group, mercapto group
and the like. These crosslinking reactive groups are introduced by polymerization
of polymerizable component having a crosslinking reactive group. For example,
when the thermoplastic polymer is the above-mentioned hydrophilic group-
containing polyester, a monomer having a crosslinking reactive group is used as

25 the dicarboxylic acid component and/or diol component of the polyester, and
when the thermoplastic polymer is the above-mentioned graft polyester, a
monomer having a crosslinking reactive group is used as the dicarboxylic acid
component and/or diol component of the polyester or a monomer having a
crosslinking reactive group is used as the vinyl monomer.

30 While the content of the above-mentioned thermoplastic polymer is not
particularly limited, in view of the conductivity and mechanical property of the
obtained the conductive layer, it is preferably 50 - 2000 parts by weight, more
preferably 100 - 1500 parts by weight, most preferably 200 - 1C00 parts by weight,



10 ratio (RS9/RSo) of surface resistance (RSg) at 25C, relative humdity
15% of the conductive |ayer after heating the inventive highly antistatic

| am nate at 250C for 1 minute, to RSo is preferably not nore than 5.0, nore
preferably not nore than 3.0. The heat for form ng scarcely reduces the
antistatic property. The highly antistatic |amnate of the present
invention preferably has a 15 visible lli%ght transm ttancH danuaega2008d
according to JIS 710S of not less than 75% nore preferably not |ess than
80% and nost preferably not | ess than 85% By setting the visible |ight
transm ttance : Ynr M ﬂc{;ﬁﬁ i S,
automatic nonll-%l%%vi@g&g 1%9%%‘\7%?2%63%{0{ Fﬂgzsaétb ?rrléhl% 1arEllcsf)l&kalcgastS:'El gg{l]%g&to t he
content and t helyaniliee gndh theelikeasi |y perfornmed, when the highly antistatic 20

| am nate is used a kagi.ng.,. rial ... The conductive |ayer .of the
highly antistatic ﬁg%‘ﬁ@ﬁgg%#@%ﬁg%%ﬁgg r?tftrilen g%gqqéﬁve&ngp%%quﬁggdga

vi si bl e |ight céridarsing layenagedduseas tiree-daneniohd) @rdsslinitifg woldprote waler | €ss
than 75% nore refergt&ll%/ not |l.ess than 80% and st. ﬁErfferably not | ess
than 85% By TISSRSE O FqSRIUERTRIBrTr A6 0 UOPTRGS FRCBItiof Sf BREStals Progey
transm tt ancegfter ifitatioatie wadet NOhSRVBWAANS ctdaBikiMg SdlldRsld @hthod using a
transmttance and a _sem transparent substrate can be al so used, thereby

i ncreasi ng t herORSIHIRE agenbH Mgthodicgmpaisingessgli- Rg by Brtrasikctiomela
optical nonitorjaeghidle tet ' hQEERR f [ treat ment
and the |ike ?I;O'Sr eqwgr g%e%‘ﬁe(%?ﬁﬁ‘enﬁ%aﬁgﬁ%%“ ol . {ﬁa&%%ﬁme%&#l&‘ﬁ% l'i ght

t ransmi t t ancepelmes crpethodtconipsisingrrogiinigiag oé agreductive peliyiree ahd firt
transmttance,.c ' JMi-SL b ight.transmttance (~ of
the. conductt vierapBRsidpfel Bt it 3 Rloh A b iRPE 0
tr~ansmttance (2) Thk doglihkingagersttabeastdin tetpresend irwieatitd endyitght

transmttance of , substrate) .and roughly cal culating fromthe 25 17
Jaauary. 2008 PUPhe i E R Aol WO mpr MRt gl 4 £ s i amiR. of
t he substr at eviggierbep, sy pethphisosysghtd grgup xagsliidpebuy, &ilhngl groqs, atiae

highly antistatic |lamnate w | i ke, renmoving same by

. h a solvent and th
scrapi ng and f “ﬂ?ﬁ@ugnﬁargﬁ’ﬁith@éf‘?%amo FONE: hﬂg"roxi'goﬂlﬂ?emﬁécéé’fﬂ%‘iﬁ’ﬁﬁt. Wien

nmatted, NMe@sULRRIER e br RRofPBEnd tHR Hods ARRtadt MY a doisentlsalbh 8s Sakaremt thavi ng
nearly the sane index of refraction as that of the_ subject of neasurenent,

and whi ch doedkhBpdsrnpamal eanditionsjtuiesby ths tieglmenf;qt eatingypFesiestmephand

inventive hi gliii@nhbs ifbifolbAllR,1abr Bidé efipsYedtdtrded 8716 @k db@le-nOre than
5.0, nore preferably not nore than 3.0, and the Tam nate is superior in

transpar ency. MEOUANG( RCYVCETPRR Faeh o Isamianatcerewp fafl e ke behefurhifle | ayer
having RSV of c&%omseoéﬁ}ga&p%%iel% iterrholeculiiself-drofERKMe 0ts S & fohan 10,

and RS2 / RSo of not nore than 10, can be produced by using the

af or ement i 2 e reo Ao sionsh nelowatwicnof ralisef reastips Withen orgenic kempepndst i ¢
pol ymer as the.& i %ﬁ%ﬁlﬁ i %1% J and
curing the cogﬁf}ﬁgg‘ﬁ%{g&%@ n;’/ ot eré%%rﬂﬁ%%rﬁjoé. gn%?%trﬁﬂ;}gjgéﬁ%?ﬁgrati o

| ami nat e of t belymeesempound bavingan astiveupeirogen (iwhichrmayg bathealgveperty under

LY B P B i L T

anti static | abbmét Exaoplesofrsueh compeund oriwlemranltifpaetionalivinyll cprtpoanit)

magazi ne, a e.material, 1C card and the |ike,  that protect.s

o sctron e PRPRIRCEGHY AEyEe pombp &R tafifpichonat s haPROBIERTER? i o
crystal subst aaictionalissiyandte copdoiitd anditifinectionkPoxdaslinegosippuademulti-ansf er
and nounti ng &her.eof, from.destruction and adhesi g{; of dust etg. due to
static el ect r fEIgnalrargylic ppd compoypd, pultiiungtioppbamme copipopind, mullse £ of
el ectroni ¢ pafisotiofal ff&lirtky @YnfdRnd drfudifiRetiddal fler@ffo SompHSEAhY thel 183Er MAY
be formed thereon. 1t is preferable to press (e.g.,. wth heating at 250C
for one minute) a HigmBlespfimaligincsionalAraEy @orew4 Qchﬁieab%’i@ﬁﬁg‘brf%‘% c
filmas a @Jb%sfix%@in B‘i‘s%h@h&']i ¥s A8%r8h Sirafer ARG pBly el Bigyl¥t RS SNt

i nvention 1s al nost gree of reduction of antistatic pro er%y due to

stret chi ng angolygcerdipadlyglydidi athey, pentagaehrital gobyelycigy! ether, dighigali ve | ayer,

so that a 30 s t I ek - _ned by press

form ng. V\hengﬁgﬁlgaggl e;tﬂ%/rr %&c%gfﬁﬁé&ﬁd%%@%r,gglgpg@y{)ﬁ%@m ghly antistatic

| ami nat e of t hedpxeetbylisoayapmtate nrimsthyldp®pednt polfygyordyd etlherceeserciipr ocessed
part) and a flange on the outer periphery thereof. In the case of the tray

for electronic parts, the surface




17 January 2003 26 resistance (RS;~) at 25C, relative humdity 15% of the
conductive |l ayer of the flange is not nore than 10" S~/ ~, preferably not
nore than 10' S~/ ~ ) nore preferably 109 S~/ ~. Thus, it shows superior
antistatic property under low humdity. The ratio (RSqg/ RS3) of surface
resistance (RSq) at 25C, relative humdity 5 15% of the conductive | ayer of
the flange after inmersing the tray inqgure water at 40CIT dangarg 2003, to
RS3 is not nore than 10, preferably not nore than 8, nore preferably not
nore than 5. Wth scarce reduction in antistatic property caused by the

i mer si on i n digheidyl éther, u&epér&ylpg]b&si tighcidpl dtheren)6-heanediol @g@adyladtﬁef vvi th

waber. 10" ThebRaRrat sreiel Bl i S BB SR a i SRS e lonten bl a i ve
hum di ty 15% afghichis @meﬂ t;@typv%)yhaﬁe@lyc@f dlgl?@idﬂg&ﬂﬁéwgmpgtéﬂe g@e& éi@yv ng a

thiclfftess correspon in i cl ~ess o t he

flange, to RSSthes WCW@}WW% glygol dlgy‘éﬁ‘l}é estryadipic agis Byaidid 65180 0- nor e
pref erably 5nokahﬂ}[%r#@ a3y, les-,liglerd?c;rg r#&ﬁtl}flgg/\:'&td@ 1&}5'1 R ;ﬁ{d”‘ﬂ"fe(iﬂk \hen

property due e stretc heat ress formng is snal
t he highly anti st atThe dbgre- m@omd mmétlfpn@tmm epaxy entriponnd san seadt witha

carrier tape for Aninate o

pr esent i nvent? oﬁgélg&%%‘ggégﬁ%?ﬁ&ef%cy#?&p ura‘{1 conc%a\?égﬁ{mql 85%@88563Ets) to
house el ect r osbredyeaive polerpaﬁepbrethmgopldmmlpol}mdru dSuet cathpe@eid ragy bedoma

fl ange on the outer hergf 20 ther In . the case of. @Si?'ﬁgca”i er tape

[el
for el ectroni E¥PBPFs° pthﬁ‘ Cof srsggﬁ&sgﬁ:g%yl PRCERIRe, JE!
hum dity 1fg0 @:ftrateueﬂmr&u@émm b@l}’@@pﬁfpyleh@ pblyanaee, Iusetngm«: p@ommnéo S2

| ~, preferably not nore than 10 nopre preferabl 09 S~/ p.
Thus, it showstERGHNATSH quen% tgycaﬁ AMFESIYAT @S tylenarhe atio

(RS~/ RS6) of a}a&ﬁﬁeespﬁx%ateﬁm&ﬁu{e hétonéafamihé)| (B Wethad di ty 25 15% of

t he conductive Iayer | ange a %ter imersing the carrier tape in pure
wat er at 40C awnwéloh@m)memﬁrﬂ%ld the ke, arpmatic pelarpgiesguehésabl y not nore

than 8, nore BLGRGA ?hé‘nfh%%!ﬁ@%%Hﬁﬁbcﬁphe\‘)ﬂrfsﬂﬁé&?éﬂ@&fe%%ﬁo&ﬁe&

antistatic property aused | nmer sion I n"water he use 1Is PposSsSiI e in an
envi ronnentd asedthapeliamindamicpdavied amemberod amteeamwagnw:gs laracrnalecule

possibility o ggggl% t \g@%ﬁ , IE r:al: 1 Qf surface
resi stance (R§§§ g %eom@%r{\}gﬁﬁﬁm |{’y %'nd?ﬂt‘léagﬁé onguc |ve | ayer of
t he concave, adéu@mmg@ghmvmwmmmrmggessambﬁmé&pmmiﬂrglﬂm 0.5to
0.7-fold of the thiglf el
January 2003 than l%@%ﬁc@ﬁ%ﬁf%ﬁg ‘rﬂi;}gn‘%‘racgII ’uﬁ(?g%f nor € pr&?%? [géﬁ?/“ not
nore than 50. ré@&eeveivatoe;solubée uretharieirosinj BLASTRGN amdtnmrbpmanyfadmwm byt he
stretch or,he Ul ressfor n s ~smal | V\hent th ant.istatic
| am nat e %dﬁ ﬁ)témgkﬁ kéﬁ?gexﬂ“ﬁu orrl{hl gkél]se Slgare%cu age ?T% erl}éﬁr ihthé
particul arly asermififldsooygnqnadkpgpeechat ey 2 blockiag agdfmtv\m that Eiqgn He hahdtedexanpl e,
@ pair of Stretel £ 2 RN A3 ReRi bob EasrRRh Sinfilutd SELIORT ©
strong hydrophilic group called carbamoylsulfonate (-NHCOSO;-) is used.
ELASTRON upon certain heat treatment shows dissociation of the blocking agent

—t

25 and regeneration of active isocyanate. Specifically, it is preliminarily dried at not
more than 100°C and heat treated at 120-170°C for several minutes, whereby
ELASTRON undergoes intermolecular self-crosslinking on its own due to the
isocyanate regenerated, to give a polyurethane coating film having a three-
dimensional net structure. When a different compound containing an active

30 hydrogen is mixed with ELASTRON and heated, the compound can be improved
by crosslinking. For example, polyvinyl alcohol is mixed with ELASTRON and
subjected to heat treatment, thereby to make same water resistant.

For example, the multifunctional vinyl compound includes polybutadiene



material and the like, and a pair of opposing ends of the stretch filnms 2
are fixed in the container 1 (in Fig. 1, these ends are fixed by frane 5).
The highly antistatic |lam nate of the present invention can be used as the
stretch film2. 10 Wien the highly antistatic |am nate of the present
invention is used as a substrate for carrier tape, tray, nmegazine, package
material, IC card and the like, it is S} erior in antlsth|kmfaQ)Fgogy under
|l ow hum dity, after imersion in water d after fornung, and al

repetitive use upon water washing, because the antistatic property of the
concave after amrggrprl]&cf s alnost free of reduction. 15 The present invention
I's explained in no etail in the followi ng by way of Exanples, to which

t he present |nvent|Eareu<ampdﬁ,tm&mmttéfdncﬁﬂmlw'gﬁmahhpmHMhbMdesaR®MXn t he

05 hae. wadtr ki Meg ek B TOACHSEL o, Jorbo Beh ittt od by
NI PPON DENSHOékkmghﬁeSLHyftﬁglﬁlern@SF&Jcaﬂ@alﬂ@&%@mo‘féiﬁmam ﬂih@o%ﬁ%ﬁkh&q\ | ayer

of the hi ghI y antistatic |am nate (t he conductive | ayer

case of the t E&ymodHicddt malss) diagfataad-<0 bpm@mvoa%ﬁ&mﬁié@c
vol t age of 50 " e

manuf act ured by Q%ﬁEDR&%ﬁHewﬁvagﬁhg?Zﬁg{%p?%m E%I%I%B‘W%n car ri (Ia¥ tape, the
surface resi sizrree? (REE40Q54)-23%), Pﬁéa@mm@lld@cmapﬁemomstcmted&h%&e havi ng

2 oL SRR ERRE el @allyfud 0h Te batanh bl Mo RISl 2 L) 200°
RS$/RS~) to (mmlﬁas@—cmsepﬂrfé#f:ﬂr?m@eﬁ) 361;%151&? g%'gﬂ;}lﬂﬂﬂ@ylh&dni%aﬁ%&?md

Gt o di Rt aPFEtEDd el rebipr i AR R bRl EROE VR hemcur o0, The
aver age of th@emne@mﬂﬁ@e&xﬁylﬁtemmm mmﬁblpwpahe%i@yla&qu@e

t hi ckness and surfa resi stance 8 Janua Wat er . resj st ance
(variation i n ey rPBE‘T’%F@HE%‘}‘ﬁ?ﬁ 665‘%\]63&1?% r31Q) OGrRARrE RISt at i ¢

| ami nat e, traxamfndaareazcﬂacry@p@(wz\mSI lﬁfﬁé@@ﬁﬂ;ﬁrﬂpwﬂ)%cﬁﬁe@{% Al for 1
hour, and the surface resistance of the conductlve | ayer

(the conduct i \F@aqr&?@'(l\’b@?)hg“ﬂ?tgﬁ’ﬁg’r?m@ r%‘?dl%we(?’tm%@s) driecrrigte (MEQDO)
15 trimethylolpropane EO-modified (6 moles) triacrylate (M-360}, dipentaerythrithol

penta- and hexa-acrylate (M-400), ditrimethylolpropane tetraacrylate (M-408),
pentaerythrithol tetraacrylate (M-450), urethane acrylate (M-1100), and polyester
acrylate (M-7000 series, M-8000 series, M-7100, M-8060).

For example, the multifunctional oxazoline compound includes epocross

20 (trademark, manufactured by NIPPON SYOKUBAI KOGYO CO., LTD.

For example, the multifunctional carboxylic acid compound includes
anhydrous trimellitic acid, anhydrous pyromellitic acid, trimesic acid and the like.

For example, the multifunctional amine compound includes VARSAMINE
and VERSAMID (trademarks, manufactured by Henkel Japan Ltd.)

25 For example, the multifunctional hydroxy compound includes poly(vinyl
alcohol], poly(ether polyol), polyester polyol, acrylic polyol, polycarbonate diol,
trimethylolethane, trimethylolpropane, glycerol, pentaerythrithol and the like.

For example, the multifunctional mercapto compound includes
trivinylcyclohexane-modified trimethylenediol and the like,

30 The above-mentioned crosslinking agent may be any as long as it is stable
and can be dissolved in a solvent used for forming a conductive layer. Of these,
multifunctional epoxy compound and multifunctional isocyanate compound,

particularly, an aqueous multifunctional isocyanate compound soluble in water



5 tape) was neasured at 25C, 15% RH. The water resistance was eval uated by
the ratio (RS, / RSV) RS4/ RS3, RS7/ RS6) to the surface resistance (RSV,
RS3, RS6) of the conductive |ayer before inmmersion. 4. Variation in surface
resi stance after elongation Using a bia~ally orientation apparatus

manuf actured by TOYO SEIH, a 10 highly antistatic lamnate (92 nmx 92 mm)
was stretched nonoaxially by 150% undep0Qa nitrogen at nosphdaryamyr20@sati ng
time 15 seconds and tensile rate 5 mimn. The terrperature at this tine was

110C, 130C, 3ddSmbib@Réeciansre Podiézabler t he substrate I 11, 1V and V,
respectively. The H@;rwi | ayer after
stretchi ng was 15@&'%%%@31%?&?@?4% and e rati o S2/ RS~,) to the
surface resi SQBPRUBC(QRRGONAEY MPRYINY) CATRGURe PBSAFYIGSPRPEURG:r et chi ng was

obt ai ned. 5. mBreémerAoRpdundhinopaiseayaridte compalunct megoaagline cofnpohed;hi ghl y

ant :j St?t | G :é‘{c‘ih ﬁ@aé@eorbadﬂﬁdohohmblb&hpwrﬁl ﬁiohaht 0wi t hout
conductive | gayer ic lam na wer e

super posed afcxﬁ%%'}n @kﬁ%ﬁ% %%%@/cw was applied. The

| ami nate was | eft "‘Q’t"—‘&ﬁo@ﬁ UGHF p?‘l'mﬁ‘r' m‘%‘%’ﬁb%ed of f.
The eval uat i ofisel-otdsslinddng, I&Escpolmm'saiebémhavemssbmldnameﬁ\@mW peeling : O
gome degref Eia:ﬁﬁessfttaaa@sﬂmmwé Op ifhikfe dof/iGighey fa stancF
uring pegligg, yQEESE u aniline
and prep:ﬁ)atlo 5%62\/\/61 erégg%qﬁ #ﬁlﬁ qt@%cl Ji @Bﬁ&ﬁ&y

2- Ami noani sofEPRYER BOYR; FRREFPYP E é&‘d c@Srring in an
agueous ammoni um Mmttholm(!mtmfﬂtpmmmummq&mmuon of 30
ammlni um perﬁmﬁﬂyf@t h:cﬁ@uﬁﬁlfdar)elea&sma@dﬁd tHe eppMissepeatédiyeiisedhe .

conpl etion o t}&% ry\@,san rred at
23C for 10 h urs e r actlo %r%g Eg@ ?%dﬁ ¢ v%lg%hggforﬁ%rled to
give a p %W?F%ﬁﬁ%]‘? ﬁ?ﬁ (3 parts by

w ei ght) V\/asWdﬂsB@W?ehb SWAIE Oﬂmé’nuahwcmy crosslinking is also effective in
that drying time can be shortened, because conductive layer has less water

attached after water washing and is not become swollen. In addition, dust
attaches less and the tray is less damaged by water washing.

20 On the other hand, in the case where curing by crosslinking is too hard,
and when highly antistatic laminate is stretched during processing and the like,
the conductive layer cannot follow stretch and anfistatic property at the stretched
part is reduced. Thus, curing by crosslinking should be done such that the
surface resistance does not exceed 10 times by 150% stretching,

25 When a conductive layer contains a polyethyiene glycol component, stretch-
ability becornes beneficially fine. Polyethylene glycol may be contained separately, or
used as a copolymerizable polyester component of the aforementioned hydrophilic
group-containing polyester or graft polyester, or incorporated into the branch polymer of
the aforementioned graft polyester,

30 In the present invention, the conductive layer can be formed on the
substrate by any method, such as a melt extrusion method comprising melting a
composition for conductive layer, containing a conductive polymer, a
thermoplastic polymer, where necessary, a crosslinking agent and the like and
extruding the melt from a suitable die, and a coating method comprising

35 dispersing or dissolving the above-mentioned composition in water or a suitable
organic solvent to prepare a coating liquid and applying this to a substrate. The
latter is preferable, because the thickness of the coating layer can be made thin
and can be controlled, and the obtained laminate has fine transparency.




by stirring in an aqueous sulfuric acid solution (0.3 nol/L, 100 parts by
wei ght) at roomtenperature to give sulfonated polyaniline. At this tine,
the sulfonic acid group content of sulfonated polyaniline was 100% The
above-nentioned sul fonated polyaniline (2 parts by weight) was dissolved in
a mxture of water (50 5 parts by weight) and isopropanol (50 parts by

wei ght) to give a water/ al cohol sol ut'%ﬁn (Pag) . Synt het1tJamearpl2603:

Synt hesis of sulfonic acid salt group-tontaining copol ynerized pol yester

(A) and preparation of a water/al cohol dispersion (Aaq) thereof 10 A

sul fonic acid salt co rrze nt.hesi zed
by the follow ng rré‘gﬁ’&o&ﬁ?tﬁpu&% Laﬁgrr ?%H"e\tlj raef)‘t %tgg(ﬁr siﬁﬂdt he

fol | owi ng. Asmbhefrohcie bosyd-irentend @onpitpnt cantie@editb ob@ﬁrerl’(bt}h ?\t e (48
nmol o), dinethyl iso hthala (48 nmo and sodi um 5-sul f oi sopht hal ate (4
nmol % were u éﬁ?ﬁF%!ﬁ?Sﬂ%‘?ﬂ FAYRy P e @IPCSYE@C‘?WC%I % and
di et hyl ene 15co%p&mon(p%@feramyftorv@ﬁt§ Bt a8 Well! b&%A52A8ENE GRFLI ON and
condensation polynerization reaction by a conventional method. The obt ai ned

sul foni ¢ aBi qurifirmityreedihe ke Hpan septgren e geantebayd seasabiligdaa byl ass
transition t P adqure of 61 C. This sulfonic acid salt group-containing
copol yneri zeﬁﬁgﬁ yester (300 parts) and n-butyl cellosolve ( 150 parts)
were stirred with h‘hasurfgctant@rbﬁalad\mﬁmrssaﬂ irs@intibn omy bereerydtrespeasve
gradual |y add wat er (550 (;r ti.rrin |veh honbgeneous
pal e-vhi t e adlediie OHPUBBRs Y G G SU8RERE SR 38 koo Thi s

di spersion vvammacdajkgzlcanboaylmactdt Ipertbfor@ﬁ]lq&mrbm@ihe akida perflobroafkyitehedsneand

|sopropanol to give a sul f oni cid salt group-containing copolynerized
pol yest er 18q RICHU &E Lt?ﬁo‘%%ﬁﬂ gaqamegr% content of 8 w% 25

Synt heti c ExagaMi€ordalk$! bﬁ&ly'&ﬁﬁétﬁyl@rfte ahaﬁél @l )€ 5k andBlonaisk fireRerAs s of
aqueous di spersion (Baqg hereof Into a stainless steel autoclave equipped

with a stirre?S PRy toé'ﬁyl%hﬁ’ﬂylaetbﬁrrPPlé(PXXCQT}TIWagﬁh%ﬁ%er wer e char ged

di methyl t irsoplial t hyl
gl yeol (6. 5 mlo T o B R Bl e i e ) "

titanate (0.002 noWhemidegonductagde ip aaetsrorelutie or waler€ipstrible r om 160C

to 220C | th

i xture wits Tnariif pl R sl B BBt AR o AR e bR by e was
gradual | y depdassald.zeshiondtedimwlyaniingt, @ nendonie autfadaninid erefereplyassedt ~zat i on
p0 17 January 20033 a?no%n%fb!é %u%fag&rgtt%o Be GQ&H tt&rg P?é’s%nfﬁké&ﬁ?o%% (Bo).

Then, into a reactor eqU| rrer, , a refluxing
device and a m@mﬂbly@tﬂ&lel@ ptutts hy imtghdpexr R0 pmtsebchargQEdf thheonductive
above-nent i one er 60 parts)
and isopropylpo L(F%Sas( @B& detgﬁlthi)% ure erl(he #&?@fqa

heati ng t @odi sﬂtﬁictzmttdxeeadeswrpamd@rwmgkﬁﬁ when ety ahestamslannnmss arepl et ely

di ssolved, a m_, ~cture of f.ic 2 arts t 5
parts] and ocTSHERAFELEIY uﬁga a("%t!h CB%S!‘]LEC%’ %ﬁm? %& l Bebech

azobi si sobut yshderof thee {ubspatd, she dlmrtedmansfamsm xd uteebaak sefabyy of the hy |

ket one (90 part nd i.S0 al cohol arts were re ectlvely added
r ot se. to + HPSEh YRS Rty Ean Srsranols s ety HpG-SHRRRLH 87 | owed by
reaction for Rnlifskich, depeHitich, @r@mgtarpptlmeme (B) solution. Th| s graft

pol ymer sol ution was cooled to roomtenperature and triethylamne (59

parts) wa®badded fdr H@mRveliPPREiRsAPerpHihe phiqineddpminnte.ta¢ 8Po¥e800 part s)
was added andmfeRfofdd SGrﬁ&Sc%td%sfoﬁéérfdtﬁﬁvé RBerXnubiee SontdiGatty ¢l nfetdiBS
heated to remove the residual solvent to give an aqueous 15 di spersion.

Thi s di sper si 83t s inggdedrargclgsn equi val ent ni xture of water and i sopropanol
to give an al cohol /mlra%ag'n%aaramab@%gea ul'hel e t%wehﬂomrtttﬁrte of 8
wt/. s~athetic Erranple 4. Preparation o aqueo spersron Caq)

cont ai ni ng poquxum;nhoxaﬂaoatmtalaquemastqmtwmuyamh@atﬁ ssdimi¢dtagodigant 20

A 10% aqu us s e 98%
was prepa(r?3 d 5tﬁ @'\"Mﬁé %\6% par séebééﬁ!méﬁglghﬁ nag?lgiatgl ure(r},s.‘%9

Dai i chi KogyOpﬁ@wﬁéeglvmstoarm&dntmwtsnmmlkélﬂ(bqmtltmemysa!m@tﬁpmhcmlhe
solid content of polyvinyl alcohol to give a polyvinyl alcohol/
crosslinking B ‘E%qt] r% &dhs di spersion (Caqg). 25 Spathetic anple
5. Preparation of sushsaive pahmtatbe USED & thatpeesehe giventicreghciude ifggdmanpl es
are the foll ow ng, the production nethod of which is shown in the

foll ow ng. [substrate sheet IJ PET (polyethylene terephthal ate) was

mel t-extruded at 290C and cooled 30 on a cooling roll at 30C to give a 500
~m thick unoriented sheet. The sheet was used as the substrate sheet I.
Visible light transmttance 95% (substrate sheet 11J PEN (polyethyl ene
napht haI at e) was melt-e. Ytsuded at 300C and cool ed 31 17 January 2003 on

o, NN N 2 - o NN -, 1. a ——r I e




A copol yner wherein 30 nol % of ethyl ene glycol conmponent of 5 polyethyl ene
t erepht hal at e had been substituted by cycl ohexanedi net hanol was

mel t - extruded at 290C and cooled on a cooling roll at 30C to give a 500 m
t hi ck unoriented sheet. The sheet was used as the substrate sheet I11.
Visible light transmttance 95% [ substrate sheet 1V} 10 A copol yner wherein
30 nmol % of et hyl ene gl ycol conponent ngé' pol yet hyl ene t ertpbamargt2808ad been
substituted by neopentyl glycol was {extruded at 290C and cool ed on a
cooling roll at 30Cto give a 500 ~ mthi ck unoriented sheet. The sheet was

used as the substrate sheet N. Vis d\f,;,z ht transm ttance 95% 15
[substrate s hReEtCles sy} SR HIApgHR OF! 'E‘Ora)eﬁ C PFifle MOt X3p CCHHE™ 00l ed on a

cool i ng rol | @kh@fe lcacdh Yl qArg},)tmﬁJm%umeqm&d)SﬁiersmdeThﬁo?ha@t was

used as the substrate sheet V. Visible |i transm ttance 95~0 les 1
-1tol-5 ngmpmké@nﬁldhya}w |qrg%n%5@rmcie§ﬁow§%pg Qfmobfsﬁ@wq,

Synt hetic Ex n f i Eﬁém: L0 a?ﬁi]]>
copol yneri zeﬁﬁ%yé%tt%egatl sper 5|Cgﬁl Rgg)ﬂ%rg?a%%g In sﬁ‘%{éﬁ C anple 2
wer e ni xed5i rprafesaiily Haveaarn avefags primaryparadle size 20n@0omorerttam 68 micrswirf act ant

Emul gen 810 (1 Y. o) added to ratio
to the sul fonawghg%ﬁg#aﬁ%c?r%ﬁ?en Ot%ﬁég {It ﬁrg)ﬁd?%ag &1 rg? %Eﬁgdeéjnd t he
pol yvi nyl al chbebf Bqueforsblpnbtymereciian 4060 ppassf tha Isomg;mgeniyexc@mﬁﬁdsmdhg
aqueou s di sgﬁ 'Ond%@xﬁ% was added to a solid ratio (weight ratio) to the
di spersion ( E]§ B6"S give a coating liquid of this Exanple. The
above-nentioned coabt &QurthétUinprov@meappl ihe@ohOuétivey i Bsd doaacEhRagfs, 4. |1,
11, Nand V to the solid concentration of 0.5 g/n2 and dried with hot air
at 70C. 360 TheowslgaP{iBrPofin@ads) PEZBP (FiReede)hebineremic RHEARS PrOrgabre 1.
Exanpl es 2 - gcg sucﬁagﬁ‘lé) %E%Wﬂe,@§%k8ml Ex;(rﬂ: @%‘ t that the
Y

graft polyestier dispersion btai ned I'n nt hetic was used

i nstead of t n@ndugtrvef&hcmrsychz@@ga@gn dilaskegraipbiie,(caslenn ﬁimr@nﬁéhc like; 8ynt het i ¢

Exanple 2, a d F%ﬁ 0 ng
liquid was ap]%?&talaﬁ?pcéﬂtl € su §§IF1§ %e% S %k? ]]a ?ﬁg&%@ %ﬁ%‘d@g?%é t he
sol i d concentpadhem soth 8s Eolgamﬁnarmlfdmatetlﬂ peliy ehilihet padymyreate, $@able

15 polypyrrole, polythiphene and the like, may be added. From the aspect of

transparency, the particles have an average primary particle size of preferably not
more than 0.2 micron. The above-mentioned additive is preferably added in an
amount of not more than 4000 parts by weight per 100 parts by weight of the
conductive polymer such as sulfonated polyaniline and the like. When it exceeds

20 4000, non-uniformity upon coating may occur due to increased viscosity of the
coating liquid and transparency may be degraded.

The amount applied to a substrate is preferably 0.01 - 6.0 g/m? in dry
weight. When the coating amount is less than 0.01 g/m?, the desired
conductivity may not be afforded. Whereas, when it exceeds 6.0 g/m?, blacking

25 property may be degraded.

A gravure roll coating method, reverse roll coating method, knife coating
method, dip coating method, spin coating method, spray method and the like can
be used to form a conductive layer on a substrate, particularly thermoplastic resin
sheet and film. The coating method suitable for conductive composition is not

30 particularly limited. There are an in-line coating method wherein the coating is
applied during film forming process and an off-line coating method wherein the
coating is applied separately after film forming process. A method preferable for

use can be selected without any particular limitation.



The evaluation results of these sheets are shown in Table 1. 5 Exanples 3 -
1to3- 51nthe sanme manner as in Exanple 1 except that glycero

pol ygl yci dyl ether was used instead of the aqueous dispersion (Caq)
obtained in Synthetic Exanple 4 and that glycerol polyglycidyl ether was
added such that the solid ratio (weight ratio) to the dispersion (Aaq)
obtained in Synthetic Exanple 2 is 2/ 100, a coating 10 17 danubry@803
prepared. The above-nentioned coating 23quid was applied to the substrate
sheets I, Il, Il1l, IV and V to the solid concentration of 0.5 g/nR2 and
dried with hot air at 70C. The evaluation results of these sheets are shown
in Table 1. Exanpl dsiegondyctivg polymes ta be wsed \the preseatinyenyam pritisalashyl ut i on

(Paq) obt ai neglma%m&meﬁﬁ tle 4t a higf EMbEARNLE oﬁgﬂ SAhba 250°C bur
gr oup-cont ai ni ng cop meri zed polyester ~di spérsion qf obtained In
Synt heti ¢ Exastgbke durmnghegtUvtainieniaG200 € rfet ahoub B eninntssanT rezefores hegting for

manuf act ured by, Sum to ] I stries t [ m....Yed in a
solid ratio ( P%%tm?ea%?z(%gg(ggeﬁ%?%éaé% ag‘é%fée Y g%g%%) (fe(oél?%g%‘fl@'e 0”58

(wat er / i sopr opatijedt +&0arFiond=pg hhdihagalhitbc) )dnﬁmfghe/?deaigﬁng uieraaplbe&i ;Btgwaz ersol i d
concentration o -. 5% .To this soluti.on was added Megafac F-142 D
(fluorine sur?%‘i?é‘i’pre’ﬁoﬁﬂJ‘Faé@PE’ieé@’B? BAF Rt BEerf PWCM%E%EEKW%Q“I NC.) in

a proportion @hidpREernbiodierdhy Bigh sup@té SPerlgdigui d. The above- nenti oned
coating liquid was applied to the substrate sheets I, 25 11, IIl, IV and V
to the solid concerWhen thssubstrateds gn epeagyciSuistade @i COFPnadTeadineng @ cpoma The
eval uation re Rlinkibesfrophe Ere A b8 RPI R HRAR Al

| ~anpl es 1, Z&Fél&feﬁlehgane nggnefgﬁg%ﬁ?lnr Exanp esv.ll and 2 eo_xce tgﬁ@t{ﬁ%hueous
di sper si on0( Cardn vhdericoatdayar ngpnbeiermed beiarganplyingva soating liqtiéteehntainigat i ng

liquid 30 was : 1.C ' | e manner
asqi n Exanpl eg&{&@g%o%%%n%ea %(%WL%FES%%‘ IR ttﬂgbg%t?r%qlﬁg%n%% Sau}%ﬁﬁr Exanpl e
3 except t hat cgtingegnroperpodrydythecidtiysibn éd thersubstrdteanurrisnp2®@d. 33 was not

aided, o coati10 |1l s RESAALSHe phEPR ARLE RSPl SR S0 I

are shown in iredligioh may be applied to the conductive layer, whereby coating property and

15 printability of the surface of the conductive layer can be improved and a layer can
be formed on the conductive layer or printing can be done smoothly.
In addition, a thin protective layer may be formed on a conductive layer to
the extent that the conductivity is not impaired.
The highly antistatic laminate of the present invention has a very low
20 surface resistance and the conductive layer has a surface resistance (RS,) at 25°C,
relative humidity 15% of not more than 10'!Q /[, preferably not more than 10'°
Q /0, more preferably not more than 10°Q /[0, thus showing superior antistatic
property under low humidity. The charge attenuation time is preferably not more
than 2.0 seconds, more preferably not more than 0.5 second. As used herein, the
25 surface resistance indicates difficulty in flowing electricity on the surface of the
conductive layer, and charge attenuation time indicates easiness for once
electrified charge to escape. Both are indices showing antistatic property.
The highly antistatic laminate of the present invention is superior in water
resistance, wherein the ratio (RS, /RS,) of surface resistance (RS,) at 25°C, relative
30 humidity 15% of the conductive layer after immersion of the mnventive highly
antistatic laminate in pure water at 40°C for one hour, to RS, is not more than 10,
preferably not more than 8, more preferably 5. With scarce reduction in antistatic

property by immersion in water, the use of the laminate is possible in an



17 January 2003 34 Table 1 subst-

r at eRSoRS| RS1/ RSORS=RS~/ RSoV. L. T. *hazebl ock- ingl-113.7 x 1089. 3 x
1082.59.6 x 1082.688%'2.8 j Ol-2112.6 x 1084.2 x 1081.65.7 x 1082.287 %
2.5" OL-31114.5 x 108 11.1 x 102.5 "1.5 x 1093.487i0 i 21-4N3,g x 1081.1 x
10931 x 1092.788 % 2.31-5V3.5 x 10B9.5 x 1082.79.1 x 1082.688 %i 2.22-1l11
x 1081.8 x 10B1.82.1 x 1082.189% 2. 82 %I 1.1 x 10B1. 7 x17A0&iu&y.2003
10B2.689 % ~ 2.90 12-31111 x 10B1.3 x ?[ B1-33.4 x 10B3.489 % 3@-4N1. 2 x
108 1.4 x 10B -1.2 - -3.g x 10B3.289"/0 2.5Q2-5V1. 2x1081. 3x1p9i .

1056, 2w. 20mn g SR ety e SAAEHanly PobBngt oS

1092. 790" 92 03 bdddrnifg wet wilBwagex | OB11.9 x 1092.588' %2. 103-5V7. 5 x 10B9 x
10B1. 21. 9 X 1092.5 e%zven% 4.2, 108 15.5 x 1051 31 x 1092 z%ﬁs%
"2 104-2113 x 108 | Aean¢enfygiamm %EB@?%?‘WM@%&“& WHETeR e 9 1 4. 1 x

5 i e e s it s S0
X > ! >
1082. 289/ u ﬁ%‘éﬁi}}ﬁ“‘@%‘ & sfrefEng ‘Sﬁnﬂﬁ?)E@i(Y ic @@W@@m

E. ~. 318 x 108?0 8, §br§f@1@@ﬁﬁzn& ROR4ha8 WV an &P preféf‘abl Tnot mote $hdd €

transm ttance of antistatic |am nate anuary 2003 3 arrpl e b:
tray Using va@tﬂf‘?ﬁp‘tgyrﬁﬂ Age sEehing qmmfﬂ@mﬁﬁﬁm%’tfwwsw BtistatickKogy o

Kabushi ki Kai gp%) ﬁgd under the conditions of 110C, 13 seconds pre-heating
and 55C, 15 seconds formng, a tray having concaves (9 cmx 6 cm depth 4
cm) in 3 5 rows x 4Hej lnwtan@@n@t@maﬂmowpémtangéleamesmmaxmremhhesheet S

cvaluat i onlt eI EoofR et dirtis frsbale e ah 2 Tl BmalRiGERe carr o

t ape Under t heosduntivé tayer afferdeathg troniaveritivh highdy amtistaticlablinaeax250Cdor sheet

1 minute, to RS is preferably not more than 5.0, more preferably not more than

3.0. The heat for forming scarcely reduces the antistatic property.
The highly antistatic laminate of the present invention preferably has a

15 visible light transmittance as measured according to JIS 7105 of not less than 75%,
more preferably not less than 80%, and most preferably not less than 85%. By
setting the visible light transmittance to not less than 75%, visual confirmation of
contents, autormnatic monitoring by TV camera, treatment of bar code attached to
the content and the like can be easily performed, when the highly antistatic

20 laminate is used as a packaging material.

The conductive layer of the highly antistatic laminate of the present
invention preferably has a visible light transmittance as measured according to JIS
7105 of not less than 75%, more preferably not less than 80%, and most
preferably not less than 85%. By the use of conductive layer having high visible

25 light transmittance, a substrate having somewhat lower visible light transmittance
and a semitransparent substrate can be also used, thereby increasing the kind of
substrate to be used. When the above-mentioned optical monitoring of the
content is performed, a surface matting treatment and the like is required to
prevent malfunction. The high visible light transmittance can compensate for the

30 decrease in visible light transmittance caused by the matting,

The visible light transmittance (X) of the conductive layer can be obtained
by measuring visible light transmittance (Z) of highly antistatic laminate and
visible light transmittance (Y) of substrate, and roughly calculating from the



10 havi ng one row of concaves (8 nmx 8 mm depth 5 mm was prepared. One
row of concaves was cut into 20 mmstrip, which was joined wth a different
strip to eve a nodel carrier tape. The sheets obtained in Exanples 1-1,

1-3, 2-1, 3-1, 4 1, 4-3 and 4-5 were used. The evaluation results of these
sheets are shown in Table 3. 17 January 2003 36 Table 2 ~Y sub- strateRS3
| RSSRSS/ RS3t hi cl mess r ratioRS~, RS, ,/R§31-16. 00 x 1084. 98 7xJali@ry 2003

j 8.30.649.60 x 1081.61-34.70 x 1082.44 x 1095.20.619.40 x 10a22-13.20 x
1081. 34 x 1094.20.583.84 x 1081.23-11.10 x 1096. 27 x 1095.70.61.54 x

1091. 44- 15. 80 % 1094 5 82..5
1095. 60. 585. 06 xajﬂ%é}lé%maﬁs Q§é5§t§g@u t%(%%“%gkegggﬁ%sdbf%m |8°ex

Tabl e 3 tape subaswed @yéwmgns&nnsewﬂ leyar of HR\RShlYy RSBiStatis laaginatel@itis 293 X

10911. 40. 526. 8
213,40 20079 ghgtugh ek ki RSB bpl 005 88 et

1088. 30. 521. 32rexnald@ir to Me thbadlemendt) 8 B heh matted)IbeaB80remddnt@an Yoe Hone after
081.14-34.8 83. 46 097. 2 527. 20 81. 54- 084. 63 x

1098. 90. S58° 32‘5‘8?9%%38‘ ablg Soljcn P&W% ‘1‘336%? $“é‘ e%’e?ii%&? to6ths: | al
Pol yet hyl ene agithjgd by mheasuramentyene vmjéli todsaye Iinv%dé“thidldﬂijecﬂrtd tBe B@HARL hyl ene
~ pol yuret hane (thiclnmess of each | 100 m crons, 80 mcrons) two-I|ayer

filmwas obtained uMBEVER haivertt ‘WV#PFWHF W@nﬁa@mrﬁ%m%h%am@cg used
as the substratg mhieehays.o, Hitfe pRAGUAG rot Bidre tein F5250 SedadBsat@Rp! i ed to

the surface of polyurethane of Substrate sheet VI. After thorough drying,
t he pol yet hyl efkpenay By roRsPasled of f to gi ve a conductive pol yuret hane

fRH \T/as Tgexc@gdug' )’?\ 1{1 ramBLt g %azm%g Selrﬂsoflﬁ%%ﬁr [ BRLER SR BEEnE RS2 157
not more than IO“Q / I:l RS, /RS, of not more than 10, and RS, /RS, of not more
than 10, can be produced by using the aforementioned composition containing
conductive polymer and thermoplastic polymer as the conductive layer
composition to form a coating layer and curing the coating layer, and by other

15 method.

The highly antistatic laminate of the present invention is superior in
antistatic property under low humidity, after immersion in water and after forming,
transparency and resistance to blocking. Therefore, it is suitably used as a highly
antistatic laminate for carrier tape, container (particularly tray), magazine,

20 package material, IC card and the like, that protects electronic materials such as
IC, LS, silicon wafer, hard disc, liquid crystal substrate, electronic parts and the
like during storage, transfer and mounting thereof, from destruction and adhesion
of dust etc. due to static electricity and the like,

In the case of tray and carrier tape for electronic parts, a resin may be

25 formed first and a conductive layer may be formed thereon. It is preferable to
press (e.g., with heating at 250°C for one minute} a highly antistatic laminate
comprising a thermoplastic film as a substrate. The highly antistatic laminate of
the present invention is almost free of reduction of antistatic property due to
stretching and heat during forming, or peeling off of the conductive layer, so that a

30 desired tray or a carrier tape can be obtained by press forming,.

When used as a tray for electronic parts, the highly antistatic laminate of
the present invention is pressed to form a concave (processed part) and a flange on

the outer periphery thereof. In the case of the tray for electronic parts, the surface



10 25C, 15% RH of this filmafter 150% stretching was not nore than 10" S~
[/ ~ As shown in Fig. 1, this film2 was adhered to a corrugated paper frane
5 (25 cmx 30 cmwith a 15 cmx 20 cmopening) with a two-sided tape. A
circuit substrate 3 was sandw ched between these two corrugated paper frame
5 wththe film2, and placed in a corrugated paper box 1 in such a manner
that the circuit 15 substrate 3 is retained in the air it7taeudry20D3by t he
aid of the filnms. The highly antistati4® | aminate of the present invention
I's superior in antistatic property, transparency, water resistance and

resi stance to_hl ochn e the conduct.i er has. been cured by the
reaction of d eﬁ’B%ﬁ%gﬁ?Eﬁ%ﬁc{ F&?H%er ?u%cﬁ@f&?s%%‘: @gf%aﬁg‘mﬁa?f ke gang?é
crossl i nl f | ngsageftiore tHansl A1 (¢ piefersibly hobapestan 1Py BN inodP phdiGablyon No.
174748/ 1998 filed in _Japan, the content of which is hereby incorporated by

9 n :
reference.  48% %-J ARV Sé@‘ﬁ%SWHC-QOA?nPﬁa@iRTWEB}’ Mgder log ity
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lam nated on at |east one side o e subs!=race, sald conductive layer _
conpri si ngda konalikeicordyeivg hier pitbe flpngeafter isymersing theGay-in-purgtwatenat
stru_eture c = ' t:] Mo NS ~ '[ce“ I onci
havi ng been a‘@ﬁe@f &gefh%rzﬁ)ﬁi#%ﬁﬁgayﬁt | sttgflil(():’ a%?%]béf ém(a)rgbcl a?%gﬁ{g’f- her
eir. tl'~e corefethit notenotedhand. f With-dvarce reduqsionse singistakit pespeoty|caa sadc

pol ~. ~. ner. > hi . | st.at | mhnate of clair. 1 or. cl.ai.m 2,
wherein the 3’ n%gweggﬁ%ﬁ &leg’ t@% lr”%%i%g/osélk%%slgIainnﬁq_vﬁﬁnwsgﬁzﬁ%ﬂa%dt"ﬁ

crossl i nl ang rapened usguporiiwatehingbhing antliaspaasibility afbharainengoetolngh wafer. Wher ei n
t he conducfive pol ro~ oly-anilijie or a derjvative thereof. 5 . The
hi ghl y ant‘bst atic fﬁﬁm@g@]ﬁ%} ‘E\l':ﬁ‘hﬁlf‘,:e W?@F%}CF?RS?J RE2% O FRRVEVRIREIY - r i er
~s gyl fnni rir3% af theRondiidtive ldyeaofthB cdhtdve e Conéave Bavink a thickRess -~ f C
a""tu '-""b Y- Lt " rlvuuw, ummm ‘'the hi~ily antistatic
larnitiate ofCcoFleaPeRdIng tabe & A 7tihld of dheithickmess poihefiangs, te Bpis rassnen

aLko~, ~- substthhH &S paerRelaior nfie Sk 90 foRGirdeAblPnfiGhyrelthhgsaaLi | e
conmponent. The highly antistatic |am nate of claim1l, wherein the

conduct i ve poihgrefoneethedsdnetionds agfistabis Rrapsrasivierte ihe staetrly onbeat during
poh-neri zahl &6 OBRARENE smdu- The hi~hl ~~ antistatic larniriate of claim 2,

wherein the therriioplrastc polyner is a polyester ha~ing a hydropailic
group. When the highly antistatic laminate of the present invention is used as a.

carrier tape for electronic parts, the highly antistatic laminate of the present
invention is pressed to form plural concaves (processed parts) to house electronic
parts disposed along the longitudinal direction and a flange on the outer periphery
20 thereof. In the case of the carrier tape for electronic parts, the surface resistance
(RS) at 25°C, relative humidity 15% of the conductive layer of the flange is not
more than 10''Q /0, preferably not more than 10'°Q /{J, more preferably
10°Q /0. Thus, it shows superior antistatic property under low humidity.
The ratio (RS;/RS;) of surface resistance (RS;) at 25°C, relative humidity
25 15% of the conductive layer of the flange after immersing the carrier tape in pure
water at 40°C for one hour, to RSg is not more than 10, preferably not more than &,
more preferably not more than 5. With scarce reduction in antistatic property
caused by immersion in water, the use is possible in an environment associated
with repeated use upon water washing and a possibility of becoming wet with
30 water.
The ratio (RSg/RSg) of surface resistance (RSg) at 25°C, relative humidity
15% of the conductive layer of the concave, the concave having a thickness

corresponding to 0.5 to 0.7-fold of the thickness of the flange, to RS is not more
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arid conductive layer having a surface resistance (RS") at "."~"('., rola
tine 17 JarRfapsropefghe gengsuppfer forming is akmest fige of fegretian<” i an 10" S? /~J,
and a ratkhg (RS, / @(ﬁ-ﬁ'r I g : . i
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10. 1 ~ . Thel.laghly antistatic fan zinate of claiml1l ~ c~r ;~r;n the
conductive layer cRupihBe3o HSHRIIOS HatEwRObY TR hin2l s RR L 2E G SR pP
20 manufactured by NIPPON DENSHOKU.
2. Surface resistance (RS, RS;, RSg)

The conductive layer of the highly antistatic laminate (the conductive layer
of the flange in case of the tray and carrier tape) was subjected to determination
under voltage of SO0V, 25°C, 15%RH using a surface resistance meter

25 manufactured by TAKEDA RIKEN.

With regard to the tray and carrier tape, the surface resistance (RSs, RSg)
of the conductive layer of the concave having a thickness corresponding to 0.5 to
0.7-fold of the thickness of the flange is 1 was determined at 25°C, relative
humidity 15%, and the ratios (RSs/RS;, RSg/RS;) to (RS;, RS,) were determined.

30 With regard to the tray and carrier tape, the thickness of the flange and the
concave was confirmed with a digital thickness meter and the surface resistance
was measured. The average of the thicknesses at 5 points was calculated for both

the thickness and surface resistance.
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salt group-Containing copolymeized polyester had a glass transition temperature of
61°C. This sulfonic acid salt group-containing copolymerized polyester (300
parts) and n-butyl cellosolve (150 parts) were stirred with heating to give a viscous
20 solution. Thereto was gradually added water (550 parts) with stirring to give a
homogeneous pale-white aqueous dispersion having a solid content of 30 wt%.
This dispersion was added to a mixture of an equivalent amount of water and
isopropanol to give a sulfonic acid salt group-containing copolymerized polyester
aqueous dispersion (Aaq) having a solid content of 8 wt%.
25 Synthetic Example 3: Synthesis of graft polyester (B) and preparation of aqueous
dispersion (Baq) thereof
Into a stainless steel autoclave equipped with a stirrer, a thermometer and
a partial reflux condenser, were charged dimethyl! terephthalate (5 mol), dimethyl
isophthalate (4.5 mol), ethylene glycol (6.5 mol), 1, 3-propylene glycol (3.5 mol) and
30 tetra-n-butyl titanate (0.002 mol) and ester exchange reaction was carried out
from 160°C to 220°C over 4 hours. Then, fumaric acid (0.5 mol) was added and
the mixture was heated from 200°C to 220°C over 1 hour. The reaction system

was gradually depressurized and the mixture was reacted under depressurization
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Then, into a reactor equipped with a stirrer, a thermometer, a refluxing
device and a quantitative filtration device were charged the above-mentioned
polyester (Bo) (300 parts), methyl ethyl ketone (360 parts) and isopropyl alcohol
5 (120 parts) and the mixture was stirred with heating to dissolve the resin under
reflux. When the resin was completely dissolved, a mixture of maleic acid (25
parts), ethyl acrylate (65 parts) and octyl mercaptane (1.5 parts) and a solution of
azobisisobutyronitrile (6 parts) dissolved in a mixture of methyl ethyl ketone (90
parts) and isopropyl alcohol (30 parts) were respectively added dropwise to the
10 polyester solution over 1.5 hours, which was followed by reaction for 3 hours to
give a graft polymer (B} solution. This graft polymer solution was cooled to room
temperature and triethylamine (59 parts) was added for neutralization. Then, ion
exchange water (800 parts) was added and the mixture was stirred for 30 minutes.
The mixture was heated to remove the residual solvent to give an agueous
15 dispersion. This dispersion was added to an equivalent mixture of water and
isopropanol to give an alcohol/aqueous dispersion (Baq) having a solid content of 8
wt%.
Synthetic Example 4: Preparation of aqueous dispersion (Caq) containing polyvinyl
alcohol/aqueous polyisocyanate crosslinking agent
20 A 10% aqueous solution of polyvinyl alcohol (saponification percentage
98%) was prepared and ELASTRON BN69 (10 parts by weight) manufactured by
Daiichi Kogyo Seiyaku was added thereto per 100 parts by weight of the solid
content of polyvinyl alcohol to give a polyvinyl alcohol/crosslinking agent-
containing aqueous dispersion {Cag).
25 Synthetic Example 5: Preparation of substrate sheet
The substrate sheets used in the Examples are the following, the
production method of which is shown in the following.
[substrate sheet Ij
PET (polyethylene terephthalate) was melt-extruded at 290°C and cooled
30 on a cooling roll at 30°C to give a 500 pum thick unoriented sheet. The sheet was
used as the substrate sheet I. Visible light transmittance 95%
[substrate sheet [I]
PEN (polyethylene naphthalate) was melt-extruded at 300°C and cooled
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extruded at 290°C and cooled on a cooling roll at 30°C to give a 500 wm thick
unoriented sheet. The sheet was used as the substrate sheet [V. Visible light
transmittance 95%

15  [substrate sheet V]

Polycarbonate was melt-extruded at 290°C and cooled on a cooling roll at
30°C to give a S00 um thick unoriented sheet. The sheet was used as the
substrate sheet V. Visible light transmittance 95%

Examples 1-1to1-5

20 The sulfonated polyaniline solution (Paq) obtained in Synthetic Example 1
and the sulfonic acid salt group-containing copolymerized polyester dispersion
(Aaq) obtained in Synthetic Example 2 were mixed in a solid ratio (weight ratio) of
20/80, and nonion surfactant Emulgen 810 (manufactured by Kao Corporation)
was added to a weight ratio to the sulfonated polyaniline in the solution (Paq) of

25 8/100, and the polyvinyl alcohol/aqueous polyisocyanate crosslinking agent-
containing aqueous dispersion (Caq) was added to a solid ratio (weight ratio} to the
dispersion (Aaq) of 20/100 to give a coating liquid of this Example.

The above-mentioned coating liquid was applied to the substrate sheets ],
11, 111, IV and V to the solid concentration of 0.5 g/m? and dried with hot air at 70°C.

30 The evaluation results of these sheets are shown in Table 1.
Examples 2-1to2-5

In the same manner as in Example 1 except that the graft polyester

dispersion (Baq) obtained in Synthetic Example 3 was used instead of the
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The evaluation results of these sheets are shown in Table 1.
Examples4-1to4-5
15 The sulfonated polyaniline solution (Paq) obtained in Synthetic Example 1,
the sulfonic acid salt group-containing copolymerized polyester dispersion (Aaq)
obtained in Synthetic Example 2 and SUMIMAL M-30W (methylated melamine
resin, manufactured by Sumitomo Chemical Industries, Ltd.) were admixed in a
solid ratio (weight ratio) of 10/85/5 and added to a mixed solvent
20 (water/isopropanol=50/50 (weight ratio)} to give a solution having a solid
concentration of 2 - 5%. To this solution was added Megafac F-142D (fluorine
surfactant, manufactured by DAINIPPON INK AND CHEMICALS, INC.) in a
proportion of 0.08 wt% to give a coating liquid.
The above-mentioned coating liquid was applied to the substrate sheets I,
11, IT1, IV and V to the solid concentration of 0.3 g/m? and dried with hot air at 70°C.

The evaluation results of these sheets are shown in Table 1.

(s
w

Comparative Examples 1, 2
In the same manner as in Examples 1 and 2 except that aqueous
dispersion (Cagq) obtained in Synthetic Example 4 was not added, a coating liquid
30 was prepared, from which a sheet was obtained in the same manner as in
Examples 1, 2.
Comparative Example 3
In the same manner as in Example 3 except that glycerol polyglycidyl ether
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Ex.1

Com. I 7.8%x10° | >10% >10000 | 2x10° 2.5 8%% 1.9 X

Ex.2

Com. I 8x10° >10%° >10000 | 2x10° 2.5 85% 1.8 A

Ex.3

* V.L.T. : visible light transmittance of highly antistatic laminate



aBbCl | 3( 10%08' () - ! 3% 10%008 () - f #MLO%O& () - 3" 10%08' () - @LO%O& () -
1090 ()-> f
, QUELC! | Y110%08 ()-/: 10%08& ()-Y. MLOYOE () -, , 10%08& () -3+ 10%0& ()-) 10%0& () -

I " dE:/ 100
100 | 10%0& () - 910%0& () - 710%0& () - 610%0& () -1 410%0& () - 210%& ()-" # 6
ut oM+ ! 1 10%u& ()-1!.110% u 17 January 2003

u& ()-11110%& ()-1!1109%& ()-1!'!10%u& ()-110% u& ()- 10Ok wi[M!

'10%uu& ()-1 10)u)u 10)u)u 10)u) u!

1'10%9 u) u& ()-1!110% u) u& ()-1! F10988& ()-1!110%! & ()-1l zX6M !
1/s1'10%9 )& ()-1!.s110% & ()-1!s!'10% )& ()- 1!

sI1099) & ()-1!s!10%s. s& ()-1910%& ()35 - BzY7M! !1s!109%@& () -

S 109%°LP& () -1!'s! 10%F& ()-1s!10%@& ()-1!s!109%83& ()-1!s! 10%38&' ()-14z{|}#
tU6 @O%0& ()-10%0% () &10%0& ()-F 10l LIL 10l LIL 10ILIL!, sT10%LIL& ()-1
s 10%T&' () - 1, dnbie sX g dEt U6 @ T10%0& () - 1090& () - f 10908 ()-1

10908 () - St 10%6%! ) 10/6& -1 go###dEL UG

@l %0%0s () - #- 10(J/m:ngyaq;uqrg g machine (PLAVAC) manufactured by Sanwa Kogyo

v (1 Lo oS B B S, BP0 R,

@ 9951098 ()SSMOIK&cél)d%WU@/ hatingoth¢Ives DK § om 1AM cfr))-i83' ' "' T #

100 0508 ©) <YL FfHIFes PRt L pEgs a4 e (i cyraned in

Examples 1-1, 1-3, 2-1, 3-1, 4-1, 4-3 and 4-5 were used.

The evaluation results of these sheets are shown in Table 2.

Example 6: carrier tape
Under the same forming conditions with the tray, a 50 cm X 50 cm sheet
10 having one row of concaves (8 mm X 8 mm, depth S mm) was prepared. One row
of concaves was cut into 20 mumn strip, which was joined with a different strip to
give a model carrier tape. The sheets obtained in Examples 1-1, 1-3, 2-1, 3-1, 4-
1, 4-3 and 4-5 were used.

The evaluation results of these sheets are shown in Table 3.
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4-3 |4.60x10° |2.58x10° 5.6 0.58 5.06x10° 1.1

4-5 |540x10° |2.97x10° 5.5 0.58 9.18x10° 1.7

5 Table 3
tape

sub- RS, RS, RSg/RS, | thickness RS, RS,/RS;

strate ratio

1-1 5.20x10° [5.93x10° 11.4 0.52 6.76 % 10° 1.3

1-3 5.00x10° | 3.95x10° 7.9 0.6 9.00x 10° 1.8

2-1 3.40x10° | 1.97x10° 5.8 0.55 |3.74x10° 1.1

3-1 1.10x10° |9.13x10° 8.3 0.52 1.32x10° 1.2

4-1 5.50x10° | 3.74x10° 6.8 0.55 6.05x10° 1.1

4-3 4.80%10° | 3.46%x10° 7.2 0.52 7.20x10° 1.5

4-5 5.20%10° |4.63x10° 8.9 0.55 |8.32x10° 1.6
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15 substrate 3 is retained in the air in the box 1 by the aid of the films.

The highly antistatic laminate of the present invention is superior in
antistatic property, transparency, water resistance and resistance to blocking,
because the conductive layer has been cured by the reaction of a conductive

20 polymer, a thermoplastic polymer and a crosslinking agent.

This application is based on a patent application No. 174748/1998 filed in

Japan, the content of which is hereby incorporated by reference.
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5. The highly antistatic laminate of claim 1, wherein the conductive polymer 1s

6. The highly antistatic larninate of claim 1, wherein the conductive polymer
comprises an alkoxy-substtuted aminobenzenesulfonic acid as a polymerzable

component.

7. The hughly antistatic laminate of claim 1, wherein the conductive polymer

comprises aminoanisolesulfonic acid as a polymerizable component.

8. The highly antistatic laminate of claim 2, wherein the thermoplast:c polymer is

a polyester having a hydrophilic group.

9. The highly antisiatic laminate of claxm 2, wherein the thermoplastic polymer
is a copolymerized polycster obtained by copolymerizing a dicarboxyvlic acid having

a hydrophilic group in a proportion of 0.5-15 mol% of the entire dicarboxylic acid
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compornent or a diol having a hydrophilic group in a proportion of 0.5-15 mol®6 of

the entire dicl component or both of these components.

10 . The highly antistatic laminate of claim 2, wherein the thermoplastic polymer
is a graft polyester obtained by graft polymenzation of a vinyl monomer having a

kydrophilic group to polyester.

11 . The highly antistatic laminate of claim 3, wherein the crosslinking agent is at
least one member selected from the group censisting of a multifunctional epoxy
compound, a multifunctional isocyanate compound, a multifunctional oxazoline
compound, a multifunctional vinyl compound, a multifunctonal acrylic
compound, a multifunctional carboxylic acid compound, a multifunctional amine
compound, a multifunctional hydroxy compound and a multfunctional mercapto

compound.

1 2. The highly antistatic laminate of claim 1 or claim 2, wherein the conductve
layer is cured by self-crosslinking of a conductive polymer or a thermoplastic

polymer or a conductive polymer and a thermoplastic polymer.

13. The highly antistatic laminate of claim 1, wherein the conductive layer

further comprises a surfactant.

14 . The highly antistatic laminate of claim 1, wherein the substrate 1s a film or
sheet made from an organic resin, and the highly antistanc lamirate has a haze of

not more than 5.0.

15. The highly antistatic laminate of claim 1, wherein the substrate isa film or
sheet made from a material selected from the group consisting of polyester,

polycarbonate, polyolefin and polyurethane.

16. A highly antistatic laminate comprising a substrate and a conductive layer
laminated on at least one side of the substrate,

said conductive layer having a surface resistance (RS,) at 25°C, relative
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angstatic laminate of claim 1 or 16.

19 . The container of claim 18 ,which is a tray.

20. A carrier tape for electronic parts, which is obtained by forrming the highly

antistatic laminate of claim 1 or 16.

21 . A tray for electronic parts, which is obtained by forming a highly antistatic
laminate comprising a substrate and a conductive layer laminated on at least one
side of the substrate, which tray comprises a concave and a flange on the outer
periphery thereof,

wherein a surface resistance (RS;) at 25°C, relative humidity 15%6 of the
conductive laver of the flange is not more than 10" Q /[, a ratio (R3,/RS;) of
surface resistance (RS,) at 25°C, relative humidity 15% of the conductive layer of
the flange after immersing the tray in pure water at +0°C for one hour, to RS; is not
more than 10. and a ratio (RS5/RS;) of surface resistance (RS:) at 25°C, relative
humidity 139 of the conductive layer of the concave having a thickness
corresponding to 0.5 to 0.7-fold of the thickness of the flange, to RS; is not more
than 100.
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corresponding to 0.5 to 0.7-fold of the thickness of the flange, to RSy is not more

than 100.

24 . The carrier tape for electronic parts of claim 23 which 1s obtained by formung

the highly antistatic larminate of claim 1 o¢ 16.

> 5 _ A buffering package material comprising a container and a pair of stretch
films for carrying an article to be packaged therebetween, said stretch films having
a pair of opposing ends fixed in the container, wherein said stretch films are the
me:mbers selected from the group consisting of the highly antistatic laminates of

claim 1l or 16.

26 . An IC card which is obtained by using the highly antistatic laminate of claim

1 or 16 z54a substrate for the card.



