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;e3ezwd" 6T6TTY3r r ELECTROCONDUCTI VE PAPER AND CARRI ER FOR ELECTRONI C
VEMBER USI NG SAI D PAPER BACKGROUND OF THE | NVENTI ON [ 0001] the
I nvention The present invention relates to electroconductiv%mﬂmﬁ mmmm mn
particular to el ectroconductive paper which has an

el ect roconduct i ve- subst ance-cont ai ni ng | ayer possessing a surfac¢é>*
resistivity of a specific value or I ess and an al nost neutral surface pH on

at least one si d@wgﬁﬁfocwmb@[hlm Pel p ERUANEH (ARWSEZRS @ carri er
for an electronic ne S . Description of the Related Arts A

fine electronlCFmﬁmbEmJD@awh@met@fNM@NMEEm,iupDNKI&QADD RARER er in the
case of being transported or stored for the purpose of preventing

i ndi vi dual el ectronic nmenber from danagi ng each other, or of enhancing the
wor kability in a subsequent step. For instance, in the case of a

li ght - enBtAC Ko iGN BaGiln gl B lnd NV BINTHON| on, transfer of the aforesaid
diode is carried out by fastening a termnal of the nmetal portion to a
narrow cpgpiogr] in the formof tape by nmeans of a hot nelt adhesive or the

| i ke. [0003] The characteristics required of such carrier include (1) to be
electrocqnd%ptule ?qhH§Qe\Rgr Qse of preventing dust or the like from
adheri ng ther'st o Or preventlng “he el ectroni c nenber from bei ng

el ectrically W@gﬁgegb'ﬁttpn§£ﬂrtl&nerl@ Jé@lr%y gatﬁchf‘omata% qig?p{gr],tehe

carrier to be st neutral 1 n order t the metallic portion _
e'ECtrOnbﬁ(mﬁﬂbe?aW&Ycﬂ@heroCOéMQﬁQ@c@%ﬁhhﬂﬂ&eoﬁ)apQQrﬁ@ﬁhUE I alny,

particularly sulfate ions are not to be generated in order that the
met al | i ce pecettromo od ut hev elsadi s onm ce mandea 1 mieyg notlalyercorposieds aindg t he | i ke.
surface resistivity of a specific value or less and an almost

neutral surface pH on at least one side thereof, and which is

well suited for use as a carrier for an electronic member.

-

[0002]

2 . Description of the Related Arts

A fine electronic member has heretofore been supported
on a carrier in the case of being transported or stored for the
purpose of preventing 1ndividual electronic member from
damaging each other, or of enhancing the workability 1n a
subsequent step. For instance, in the case of a light-emitting
diode having a metallic portion, transfer of the aforesaid diode
is carried out by fastening a terminal of the metal portion to a
narrow carrier in the form of tape by means of a hot melt

adhesive or the like.
[0003]

The characteristics required of such carrier 1nclude (1) to
be electroconductive for the purpose of preventing dust or the

like from adhering thereto or preventing the electronic member
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[ 0004] There have hitherto been enployed as an el ectroconductive carrier, a
.carrier made of plastics containing powlery el ectroconductive substance
such as carbon bl ack, fibrous el ectroconductive substance such as carbon
fibers and paper coated or incorporated inside with the above-exenplified
el ectroconducti ve substance. However, a carrier made of plastics involves
the problens of a fear of causing environnental pollution in the
incineratipn afdi@lg 1d1ecI@ivAEE dhabidddydu@ MR Stwrtgccendensatitpn. (O the
ot her hand, a carrier made of paper, although being less liable to noisture
condensat h ens @inth @enpi as f am ok agiraé i & oehechul indidty n@s teartpad eck did f h htdte
carrier made of plastics, involves the problens of a fear of corroding the
el ectrontltemembealliy a ¢ aviger anburith eof e bad tfratme ci one ngkaer aned fnotn biee use
of alum numsulfate as a fixing agent or the use of an additive for paper
maki ng conrel deAg Chenpeal §fad @0 Epuf e gM PrEFLGI G IdurRAeE!lY ofsliddd t he
i ke. SUMVARY OF THE | NVENTI ON [ 0005]. I n the Ii%Et ﬁf t he a3tfove-menti oned
ci rcunst KR esaT e Yehdialb Cofjedtd B 4 HE Srdednt hidy ERei Bre 43 {6 R ovicde 2
el ectroco ctive paper which is . inpar it h . electrqco tivwjty on at
| east on%PgiLlllc?e °t ﬁ%?’é(gl l,c é?\%mr(})aebaﬁ? & o?ggﬂf)%mrceosrsr?)ﬁ% (t’hg%c(gﬁirﬂ%s?l\oﬂné of the
el ectronjc nenber due to the generation of sulfate ions or the |ike and at
the samel@PRglto provide a carrier for the el ectronic nenber by 115111g the
above-nenti oned el ectroconductive paper. O her objects of the present
i nvention w | Thieaeone hlawieous hibthette tebteeadf thesnppegedi catdion an
herei nafter disclosed. [000G As a result of intensive extensive research
and i nveslé gfatoicom diectimg ataedtiby, tehe apresenm a dw exft ol 8 st it pregart aig iachi eve
the objects as nentioned before, it has been found that the objects can be
achi evedP By 48 ot edephbuce ndaciaper sihetameg &gch as carbon’ black,
el ectrocpnducti ve-r sybst ance- cant ai ni,.ng | ayer possessi ng,a s ace
resisti vf)’t %0t° aeelseﬁgéiofcioélcg ‘erveorSL\be%saré d %‘Ecgl rarﬁsf:a%le)l?tnrgrlli)gﬁ?f aed pH on
at | east QﬁgrsbgﬁtEﬂeB?ofncJﬂ?oP{nFé@”itnéi'?lYeeWtQP thas ARAN aceomRli siked by
the abovBkentioned findi ngs and 1 nformation. Specifically, the present
i nventi ogl@¢ e dasd bber ol | ovb sgsncd. Bieatdwennduct icue rpaper mddeh of
conprises on at |east one side thereof) an el ectroconductive
subst ancpleshica ni ngvélbwes haleng rarduefmase odsi st i viagr of ofit wests1b® [err]
and a surface pHin the range of 5.5 to 8.0. 2. The el ectroconductive paper
as set fORPVArPAMGRLHF ceabithig ot dm 1th quniTed A td ofa) g Lhierf d tpePREY 16T -
static eL.e tri bei n t nmost 0..2 secaond. SOnThgheI ectrocor]lducti ve

€ other and,  a

it
hai l er a$ rll‘ﬁ()r%/tr‘? i W‘%ﬁguﬁreecgaflﬁl&“ssat‘on'

carrier made of paper, although being less liable to moisture
condensation and generation of static electricity as compared
with the carrier made of plastics, involves the problems of a
fear of corroding the electronic member by a large amount of
sulfate 1ons generated from the use of aluminum sulfate as a
fixing agent or the use of an additive for paper making
containing chemicals as a source of producing sulfate 1ons and

the like.

SUMMARY OF THE INVENTION

[0005]

In the light of the above-mentioned circumstances, a

general object of the present 1nvention 1s to provide
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item1l or 2, wherein the concentration of sulfate ions thereof is at nost 1
ppm which are extracted by subjecting 1 g of el ectroconductive paper to an
extraction treatnent , in 70 mlliliter (mL) of deionzed water W 100"C fur
| hour 4. A carrier fur the electronic nmenber which carries makes use of
t he el ectroconductive paper as set, forth in the preceding item1, 2 or 3.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0007] The el ectroconducti ve paper
accordi ngléd & td@ M 88CMNe | NVENAHOR Needhiltd COMPEi se DA palr thdast anglsi de
t hereof, an el ectroconducti ve-substance-containing |ayer. The constitution
t her eof &be ttato cspedinti caltlyy olni mitt baa s buin é ss1ebeerhleirkiodd dayd noaph dyero br
mul ti-layer electroconductive paper conposed only of a |layer or |ayers each
cont ai ni AYParT esisadtdr dbendeerioveoBubt dne ee ldutisoaicayes md el @late doortduect i ve
paper conposed of a | ayer containing an el ectroconductive substance and a
| ayer nofedsiadiiarnglthie! lsdge 1 0PpPE- thyehdd @mettdoddfdidm gel Yagerto
conposed of a,l ayer not.containiqg}an elgctroconductive gubstance znd on

s )

both t hePEPU&Eet for &4F T Ie o PRy eriEe e &LACEDRP LT nthg MY sBife WiHTE hd NS ke.
[ 0008] TQB.O'V%M%WP&@Wmcwo%mﬁ{&%@dygye\ée substance and the |ayer

not, contai ni ng e sane each constituting € él ectroconductive paper
according to thenpresehjed tverlki ofhd S TREEe 9 AFRAIn MRMT ELIYT Ele BYmd
conventional sheet nmaking process. As fibers for raw material of paper to
be used sbwheud fpoasenthd nventt onof t harie arsg adi1tfeela iatrir ah e Pell Wa Bk
synthetic pulp, various fibers and the like to be used in conbination with
t he nat uda$clmdesl.as desired. The above-nentioned natural pul p as not
specifically limted lint 117;y be optically selected for use from wood
pul p nonfgnoad Jpol y such as |east fiber and ganpi fiber. In addition,
exanpl es of usable kinds of pulp include nechanical pulp such as ground
wood pul'p whi gh Is OPES‘EE?E’. be”e?H?Qh%a'vLy LG 192 AN IRIGI T alypg
chem cal pul p"which is obtained by treating a‘raw materia Wih a 8Aéni cal
agent sughy astspl filohf A Pm w1848 dPYlyP ¢ hUbhaLE nRUE RvERBLE Pyl PdePidd ate
pul p and chlorine pulp sem -chem cal pul p which is obtained by chem cal

t r eat menh chneveechandlepd c tisr @at ma tiioh € rié foatd, ont bl aadhech Fohym dvhtihcdt i s
obt ai ned by subjecting any of the foregoing pulp to bleaching refining

t reat nenthanbbe¢achedc pal p ewlsicdti eive dndiy selg @otoed nd eathieng apé r nimgich
treatneng sem - bl eached gﬁlp which is internediate between bl eached pul p
and unbl 836had SAECERRCIPRECHLY H SuHRSEHRER G REAIRIRE ok %2 1 A 29 W Fed

tree bl eache raft pul ‘N - ) ... braoad-| eaved tree bl eaghed kraft pulp
(L aio BRAAEE] ke BHARYAEY ol Dhan it BB obufee £ TR 088, 1R s

fooool Exanmhes 9f r¥%0ENeHI CoRULR 19,08 Hagd sWheN tleselbed TRG! Yde S hetic
pul p obtained fromsuch material as pol yethyl ene and pol ypropyl ene.

Exanpl esi®fexaié fushhisbebekencl udeodd ghiilce d i Dey sticdh ash @¢e ymiet tibherd rayon
fi ber phenolic resin fiber, polyam de base fiber, polyester base fiber and
pol yol ef fim dbiasgs Rimhérinded i abrgani ¢ fi ber such as glass fiber and al uma

fi ber. Exanples of_synépetic Eulp to be used when desired inc|udes
synthetic pul pod¢HilEad! ¥ ronfBach Paeeenal an pORYEIhy| gheo wifles  the
polyproprlﬁne Exanpl es of various fiber include organic fiber such as
acrylic F9B&™"¥&on fiber, phenolic resin fiber polyanide base fibers

pol yesteq baggcthBelnAREROLYY [N RASEH | 08k AN lsNY P2 C15LTET oHUCh as

glass r
stde thereof, an electroconductive substance-containing layer

having a surface resistivity of at most 107 Q and a surface pH
in the range of 5.5 to 8.0.

2. The electroconductive paper as set forth in the preceding
item 1, which has a half-life period of static electricity being
at most 0.2 second.

3. The electroconductive paper as set forth 1n the preceding



(oo iol As the electroconductive substance to be used in the present.

i
w(~Wiun, mol.mn ns madP cJI~ yromnrv n;lrlim;m (" (,Im (12 (" (". 1
" (J11i 111 ~11n. 22\ (" NI I ~1 ~2, 1 21 1I:i O
¢~ rr~=n~, 0~ n.~i;i~.09N1-~1 NN

el eci,roconductnme Imclc~ry nnt,al uxiclc' ~mh ;mt, muxllc', titanium
oxi de and zinc oxide netal fiber such as copper, nickel and zinc

el ectrogeeegictiye 4] behe¢eahethbYcHBEah t¥aRosn deposi tfiaaR GahRomhkirber
organic el ectroconducti ve hi gh ol ecul ar conmpounds such as pol yt hi azi ne,
hal ogenatsed tpahyacetlyligne, pohy@rpheayleateacaad tbhe dubkectifipe Bbgvefcited
el ectroconducti ve substances are preferably in the formof fiber rather

t han povai@rctirncondlercttwepreae)mtr dist aenersitiantiop00tngapmendf ihesel
electroconduct <v$PI qgstance may be used al one .or [n conbi nation with at

| east onB!bghder Thd- Nﬁu%f‘ﬁ%é%ébﬂ*ﬂb”be”bﬂéHH@d g dePééted usual Iy >in
the rang f 1 to 100 pa ts ag ht bas d on FO% parts by wej ght of the
above- ment foi@4 ¢ b ﬁ“fé’erﬁ hQﬂH famof ﬁdbé? Yrhe” ‘Ainfoddt Pt he éo?\‘mhen
bei ng | ess than rt. b ht nt r i

i nsuffi miznt’tl el%%%r%é)ézr? (}:l\t{\ﬁ%,e \Aﬁgﬁggs%t hgugm%ﬁgﬁh wﬁ elshber §?e&pdmf‘rhan
100 pargge?y webght ?ased on the sane, results in failure to exhlblt t he
wor ki ng effect on enhanci ng el ectroconductivity considering the anmount and
rather |eads to the cause for deteriorating the physical properties as

el ectroconductive paper. For thls reason, t he anDunt to be blended is in
the rangeESCRIMBIAN WO T Té 3 2ilgh ALMIENITES |y preferably 5
to 20 parts by melght based on the sane. G [0012] In the
el ectroclqyglgeli ve paper according to the present invention, the

el ectroconducti ve- substance-conta~nitig |l ayer has a surface resistivity of

s O oPh s T D BSE) LET T b MAE00 PR 2 haany HRL 8

gives rise to |ﬁsd?f|0| roco by brings*a
unsuccess, v stifdfd ch @@htsy 16X @0k PPi dd18 hunet !&qufoﬁée\é?%' R edUst, Ofnt he

|i ke from adhering the paper surface or preventing the el ectroni ¢’ menber
from beidig celreebhidaad iy eda ged ndtee cod ttiati ng eheetrr i Tihtey ,corhenehyisdhe
objects of the present invention are not achieved. The surface resistivity
ther eof filsepref eimbinotat spesti (10818~ linThee d.owkntl i t exleenpbified noy
restricted |n particular, but is usually 101 S~ , approxinmately. The
measur i n% ORI @ If 0P 't HB ud &} Flage 1 egi%%elr\ﬂcﬂ}‘@\ﬁ‘?t”’o% PEE T hEATHRP 8¢ Aaf t er .

[0013] The, su pH of t e el ectroconductive- substanlc cont nlng | ayer
isin thE" andi Yr 2354 8 829" The2&lr FALe 2PH P Ref of’, eﬁﬁ@%c%ngﬁ '2€s t han

5.3, CaUsSL?ﬁSPQBEQSHP@uQietlhcleyéﬁqeetcﬁlél'ecétl?g(:tc)lxlqulﬁflvteh a%#tgo%bgs%mqr

wher eby the objects of the present Invention are not achieved. On the other
hand, thg dydac phhthergain wheart reriongl wot e ¢ harb 8t On c s oartli Ge$abeirngs
about corrosion of terminals of the electronic menber dependi ng upon the
raw mat ené tlcdrterieomg dheegem g ddveled ayeieid eheet upoon tine tpee fpapance of
the el ectronic nenber. The neasuring nmethod for the surface pHw || be
descri bed? Meosieshf ©dy . a[ obawgr 7 notrhe o Finipge Sy | d’deéﬁr@t’%f‘idélc“ve

eleCt“(gégsgénEQeand on both the sides thereof, two layers each

containing the same; and the like.

[0008]

The layer containing an electroconductive substance and
the layer not containing the same each constituting the
electroconductive paper according to the present invention is
made of paper manufactured by a conventional sheet making
process.

As fibers for raw material of paper to be used 1n the
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el ectroconducti ve paper according to the present invention ~s preferably at
most 0.2 second. The half-life period thereof, when being nore than 0.2
second, will cause insufficiency in preventing charge-up clue to static
el ectricity, thereby gives rise to a fear of unsuccess in sufficiently
exerting the function of preventing dust or the |like from adhering the
surface or preventing the electronic nenber frombeing electrically damaged

due to shatkent! pEbERGLSY,; thherd AW dikBHt nthhen@af phd pnOta d €SIy €l €€l d N
particular, but is usually 0.01 second, approximately. The neasuring nethod
for the pallp;| vheipasi @ddbefssuatd ctled etikd Ctd ybwl hisele ides€sindbeation
hereinafter. In addition, the concentration of sulfate ions of the

el ectrocentibctheenpapenlapodpdangdesitdd. fArlesenltovavmemitonniesl pragfuaralbl y at
nost 1 ppm which are extracted by subjecting 1 of el ectroconductive
paper tobahpekt nact isort aif @@ blend 1iont 70 i v imiaved o wll)r oft nd &Y ottilzed cwat er

at 100C for 1 hour. Wen Lre Foncentration of sulfate igns thereof is nore
than 1 pptd $He Owie™miudnibh ithe wur aed 8 lveraldli ¢t erminal 8UF s Pi'abl e
to be attacked, ,t hereby unfavorably increasing the corrosion rate. The
measuri n§2REhEP %or the concentration of sulfate ions will be described
hereinafter. [{Q01 |l e Cliv rod i syr.f pH and
concentrationlg} EEFIE§E$1oﬁgggﬁgngﬁcﬂtmﬁfﬁﬁﬁgtﬁgqgﬁgvgbpbgggrﬁ%ggﬁﬁgnge
can be pprdured byl newlp ak hd8d aRaRaTo UK R o Byp ihe wankhnadt baltiazad gpaper
maki ng as used herein is nmeant sizing treatnment w thout the use of al um num
sul fate by mneath ahizatliyort rieya tdhgmacala w rattroent l atc hdwa it & irep o p paparc h8

maki ng. The el ectroconductive paper |aving such properties according to the
present invantdioredsbyetrestingdarvawugeadsrrakaritlerasohemneadl egernic
menber. The el ectrocgncl uctive-substance-containing |ayer, in fhe
eIectroc%HHbct?%esﬁigﬁﬁ aBBgPdiﬁﬁ %o PR pprégiﬁ?t?nvéﬁpioﬂ‘%% b%“bPBduced
by Preparing, AaUSOs SyspenRion cont ahni ngo bive ABGY S ML RRCGl fdiber for
raw mat efi &> of bap@r and el eCt r'ocoRduBt i V8 TSuBsance edth tat “a prescri bed
proportigpeaaRdaSuli 6atd AGchetF e3UiAN SHAPGNSERY 0t PaPAPRL A tRKINY iby a
conventional well Known nethod. [001G The aforesaid agqueous suspensi on may
be propeednoptdanal;l yl1éachegopatl pdwihien desdl edimé d b gy lofe ct ivgr aetyy of
neutral additives for paper meking which have heretofore been used for
paper makfngtbechfeasegokmeag ngént, twet blapehister engtthamngg dgent men i paper
strengt hening agent, sizing. agent and filler, It [s preferable ip the
present PH\Pgﬁtaic c{opplrlé?vemhltc L5 enst t%ébawet%é'?fﬂaféﬁpagerr%ﬁww whi ch

contain compound that. cqnes,,t o, be sQurce of generatin ulfate iaons
from tne rERtmedny erabt pdtardie Ryl pRibiEd Do B {8 & b ELSea ™ i ng
agent, ngNd}ORelS pRAYE a®fd RCAYEL AYHENS- A FUNEhEeSi e PuBET /AL d NEreof
pol yacryl am de resin, polyan~ne resin, acrylic resin, polyamde resin,

pol yet hyhesee pxblle fiesidne - pohyani deoe pdlealidd® kesfn,pal gle(Nvat BUepP),

t hereof, basic pol yal um num chl ori de) basic pol yal um num hydroxm e and

al uma sbiroadls lehe eaf dresamil eashe dbdperftspudngfheniBi§ Pagentd, amenix tvore J

is made of epoxidized pol yam de resin, polyan de resin, epoxy resin,
mel ani netheseal. Radmiimed WarhaiPnIPesi Alaaditd R/ formalin resin.

[0009]

Examples of synthetic pulp to be used when desired
include synthetic pulp obtained from such material as
polyethylene and polypropylene. Examples of various fiber
include organic fiber such as acrylic fiber, rayon fiber,
phenolic resin fiber, polyamide base fiber, polyester base fiber
and polyolefin base fiber and i1norganic fiber such as glass

fiber and alumina fiber.



As the aforesaid dry paper strengthening agent, nention is nade of acrylic
‘resin, polyam ne resin, polyacrylamde resin, oxidized starch, carboxyl ated
starch, cationized starch, vegetable gum polyvinyl alcohol resin and
car boxymet hyl cellul ose. As the aforesaid sizing agent, nention is nade of
at | east one species selected fromsizing agents such as al kyl ketene
di mer, al kenyl nmal efic anhydri de, polystyrene base resin and higher fatty
acid basr bgifn. [0018] As the aforesaid filler, mention is made of m neral
base fil % Quch as talc, kaolin, calcined kaolin, clay) diatonmaceous
earth, ground cal ci um carbonate, magnesi um carbonate, al um num hydr oxi de,
titani um di oxAde,thsd | edactnd wom dosith v e atse leatdh toent dni theg  arsgani th bade
fillers such as polystyrene grains and urea | formalin resin grains. The
af or esai BT agaBOUSNIGSPEAE: o tral (b bt oPlerd s opt P oRal 1% | nebk pBrared swhen
desired mLth an_adgitive ai g for paper making such as dyestuff, s|ine
control | § Hy 'dgent’ Tant ' oaM'hg ‘Hgent” Aild ‘t hi‘c¥ari'hd agent . T n the' prlesent
| nventi opyo & Sesta ¢opiAl g, 1.5 eglriagongy

maki ng by e

S cglve|sqpstancq ismﬁreﬁared by
. ¥ . (le RALEN d s AARY QX 10,
carrying out paper se of the agueous suspension e

conpri seg; fid PaImas £ AV MBLAr 1 Aln Of o RARET . nAdY A %ngc%ﬂ%ﬂ?t ia§e Vﬁ{g@& gnce

and any of a variety of additives to be used when desired an S
prepar edniiék & hea RROY erfEMlet@R6do MBI d8Ke $hér Nfaddd byonRditalekapor

el ectroconductive paper is obtained. On the other hand in the case where

t he el ectlepoentiuntii vec pelpen adcled! ngotganhe peésettodowdntcitone cohtighns a

| ayer which is free froman el ectroconductive substance, a sheet free from
an el ect Mgd@sddeti veogupstdhte i sushepared By lehhigrhge out hgdpee nediidng by
t he use of the agueous suspensi on ich conprijses, fibe as raw materjal of
paper anaofl;%?/c%?ytie'\‘/‘ériléct O PARR Y1828 21 het R eld Kbhe stheve aidehi ch
s prepag pe | ddlcy SRR, dRONG, (3% AROVE, EXGARLL AR ! NGy AHEOUR, SHSRENST On
is free froman el ectroconductive substance. ubsquén¥ y, the

above- pr gparech thla@et haaANhaWA 818 idN oleet @ GAANGE | Ry SURSANCE, 3Rd t he
sheet free froman el ectroconductive substance are together subjected to

paper naggggi so that el ectroconductive paper having doubl e-layer or
triple-| Jtructure is obtained. [0019] It is possible to coat or

i npregnate the surfaces of the el ectroconductive paper according to the
present invenfitgh obt Ahaed iadechsocspdguitiyemeribestanen anayr fgeused
strengthegin agent such a oxidized ftarcﬂ EPL%Vinék al cohol , surface
sizing aBet® Bf ghBnfOOhy AL odF VAR odd AF Y P&CAERP TcofBSufdt o 8dY ng or
after a pRRPEo ek Mtk I Rf BY 2 £0RIdIG MPLAM 1Y 1D 3131 26 ESSSE 0L
roll, air nl?e or ade roll. In the electroconductive papet according to
the preseo0 ipwendi by, WwhegRtama dsdbba theoahoverscibed vadoikt ves ftare paper
maki ng, additive aids for paper making and coating / | npregnating chem cal
agent s, ehokebeiewt i edi £ib eoatfioonira,w nmrd teniial oo f apppetrer The Howewert as
ment i oned herepabove, it is preferable not to use the additives, additive
ai ds andthareobnhevhea begem deesnttdian nh Bacbnpyuve tadnt eosed p8 Bdea

same, gives rise to insufficient electroconductivity, whereas
the amount, when being more than 100 parts by weight based
on the same, results in failure to exhibit the working effect on
enhancing electroconductivity considering the amount and
rather leads to the cause for deteriorating the physical
properties as electroconductive paper. For this reason, the
amount to be blended 1s 1n the range of preferably 1 to 50
parts by weight, particularly preferably 5 to 20 parts by

weight based on the same.
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source of generating sulfate ions in order to suppress the concentration of
'sulfate ions to at nost 1 ppm which are extracted by subjecting 1 g of

el ectroconductive paper to an extraction treatnment in 70 nL of deionized
wat er at 100C for 1 hour. As the add~tnes, additive aids and chem cal
agents containing a conmpound that cones to be a source of generating

sul fate ions, nention ~s nade, for instance, of enulsion solutions

di spersetj Q/I t2g an anionic enulsifier containing a sulfate such as al um num
sul f at e, 094i2d al uni num sulfate, ferrous sulfate, sulfonates and ester
salts of ether sulfuric acid. A proper basis weight of the

el ect r oconductlinved hpapelre cacoowdi dhge ttio et hea pe esentoir dvegt tonths ipwetska tr ange
of 64 to 600 z g/ m(total basis weight of all layers for a plurality of 2
| ayers),ipyenéiabl y 200 toleB00 ogon dw ¢ DOZOF ulbr teurtacion trig nime wdelieny
effects and advantages of the present invention, it,is possible to provide
el ect rochaducai valfaser wakehtiivdthnpal t ed winoistel €0t rOcondiee i wunfase at

| east one side thereof and capabl e of suppressin t41e corrosion of the

el ect r onf ¢S ¥idridety.dud hent nke yeRer BG"6n 68 ady| flaf?e ons &NG St hE'$§ kd %and at
the sane, ti -t rovi uer he el nani c usi t.he

af or esai ( E%angfé:ltctr‘ gggndug??\(}gr %(g{)rrép% c[tgggtl%' I netth%glefbtc)wl owﬁﬁgﬁ?g% he 'Sr%gsuetnt

i nventi ognWlcdce® dascifredid menprexdetaid whehfaakeience ft g rearpanalg ve
exanpl es and wor ki ng exanpl es, which however shall never limt the present

12 i nvénkitonr tther dike Themphyki €aln pridpentd gsr ofu t e eeloac prevemduatg ve
paper obtained in the exanples were determ ned by the procedures as
descri bethgee kagidomic( M e ®lrd e opi Barngce! ptt migs 1dpt dem agddi d vecdér dance

with JAPAN TAPP1 1 - 1 A (2) Srfaer%sistivitty S2 )
static electricity, whereby the objects of the present invention

are not achieved. The surface resistivity thereof 1s preferably
at most 10°Q . The lower limit thereof is not restricted 1n

particular, but is usually IOIQ, approximately. The measuring

method for the surface resistivity will be described

hereinafter.
[0013]

The surface pH of the
electroconductive-substance-containing layer 1s 1n the range of
5.5 to 8.0. The surface pH thereof, when being less than 5.5,
causes corrosion of the metallic portion of the electronic
member, whereby the objects of the present invention are not
achieved. On the other hand, the surface pH thereof, when
being more than 8.0, sometimes brings about corrosion of
terminals of the electronic member depending upon the raw
material thereof, or exerts adverse 1nfluence upon the
performance of the electronic member. The measuring method

for the surface pH will be described hereinafter.

[0014]



Surface resistivity S~ was determ ned by a nethod in which both the ends of
‘el ectroconducti ve paper neasuring 210 nmby 210 mmin size in the machi ne
direction (direction of paper parallel to the advance direction of a paper
machi ne) were sandwi ched with clips each nmade of stainless steel with 145
mm wi de so that the distance therebetween was set on 200 mm each of the
clips was brought into contact with an electrode of a tester (available
from TMK Co. MMMith uRddr-lilie t mpadqomianesf Miktatiest estediridXy , and the

i ndi cated value at that time was regarded as the surface resistivity.
[0022] (&)ecAmpanh dofctexter ged jpelr saktat éingnso 1t heoh relseattr dagrdiidbinve spaper
sanple was imersed in 70 nL of deionized water so as to carry out

ext ract i ofe r aloloc & br mowbul ; 2 and canteasilh endritl fiade mder 101l tthee manfat e
ions (pp in.the resultant] extract, wherein Lhe dei onj zed wat er was

defi ned W& eWali $ig & PO G IsecP 4 copeendr afabl graute | waseltisigngy incm (25
C). At that tgme i? ar der tolgrevent tt e hand [r.om conhn% in direct

cont act MiH' §RELR &P ASEShAet TUE F8pettatige CRAET HEALY of CBIOTBY 8- BAYEFed
cott on ARKes COVRLAA T hnldoc U £ OhONET HRAP Ao PRIELIN P05 ]bE

measurenent of extracted sulfate ions was carrie ns of 'ion

chromat agr aphwy d Av Al § 2kl tf ram plaPan K onem Ca-d 4 dn gingies therhtadgynane
"DX320") using as the standard sulfate ion solution, the solution of 1,000

g of K. ,p&Qéhstogvedhe lelddtaiomfc deromibzad Ve er. bEia g orlextriactlion
vessel used therein was a vessel which was equi pped with a hernmetically
seal i ng dan ageid ndde dio pdlatpropyeeheicivherEhe tlha mpumiity tihewslofi nst he
vessel was limted to at nost one fifth of a possible inmpurity |evel at the
tinme of MehsdEishgietrd elidct PFdnaudarve bgtpedSsanprally o8l (spcpmid-1ife
period of static electricity Half-life perio f stati l.ect.ricit S
Gt ermi e by RetsdE of s fpadeimbsceBibb8l FavatPanhalirhih sheatplls
Shokai Japap, 6P obbdt}idk vawh EMPEr AU 12 lative humdity of
50% and (gff a?l apr?l I ed 1voI tya\éve 0 eé\1gtek\cl. II?ESS %??gé?gn&?est for carrier

Corrosion tesfnfoid@afiditl VRS G d&ath Qioky afCeunogtonisagel ef athveg test
under the conditions including a tenperature of GO C and a rel ative

hum di t yelefct®0 cemfdarc ti® edgyap by sandwnl g ngo atber pireak ngonnhivem tobna 1 s
copper-made, light emtting diode the term nal of which was plated with
silver vt edattliverat imho gvhi kP RMecibcdndure iard rgeped Reys suduigctand dhen

change ign gpleq%’ctirgcgrq)él’ucvﬁ%e\/ipsal'{?e!x! ytOObaSnere\zlggl‘altol(g)znél]tr%)é%r;rlptlexelt1in 70
milliliter (mL) of deionized water at 100°C for 1 hour. When
the concentration of sulfate ions thereof is more than 1 ppm,
the oxide film on the surface of metallic terminals is liable to
be attacked, thereby unfavorably increasing the corrosion rate.
The measuring method for the concentration of sulfate ions

will be described hereinafter.
[0015]

The electroconductive paper 1n which the surface pH and
concentration of sulfate ions are each within the
above-prescribed range can be produced by neutralized paper
making. By the term neutralized paper making as used herein
is meanl sizing treatment without the use of aluminum sulfate

or neutralization by chemical treatment at the time of paper



A sheet was prepared froma paper material prepared by 14 adding to 100
‘parts by weight of wood pulp (NNBKP I L-BKP ratio by weight being 20 / 80),
10 parts by weight expressed mterns of solid content, of carbon pignent
(avail able from M kuni Pignment Co. Ltd. |lllder the trade nane "G and Bl ack
AM - 1000") as the electroconcluctive substance 0.05 part by wei ght
expressed in terns of solid content, of polyethylene-imne resin (avail able
from N pppgkshekubai Kagaku Kogyo Co. Ltd. under the trade name " Epomi n
P-1000") as the fixing agent 0.5 part by weight expressed in terns of solid
content, of epDkiedi zddcpobyanide tiesi Nnpaapwai | aldeifg om JapanpPypeCoiec &t d.
under the trade nanme "W5 - 570") as the wet paper strengtheni ng agent and
0.5 part asgowdiigigt texphespad siem tt emve roifi ogolis dwedht ent te &f fpolysd yaene
resin (available from Sei ko Chemi cal Industries Co. Ltd. under the trade
name "Peaﬁﬂfeﬁﬁﬁ@S')1§seiﬁ@t@?ﬁlﬁg“ag§h The resul tant sheet was coated on

bot h sides ther an anount of 3 m 2 expressed in terns of olid
content with oﬁﬂ?z%ge“sttref’rcé’r‘f’ 595”%1519‘}3[’??%?3 oA g & 1Ay o 1t e under

the 1 adg DRIF ¢ Ch ATy Jaftst 1R BYHLAG® 3" LFIGL RPN AP, BAANL, A thg, 11

of paper I'n (4 rés§ “Coat Here was ‘obtdl ned

el ectrocgnd per f 3 ) t he
physi cal (B%r ggltedr(}/?ggﬂo% ymV\(IﬁtﬁﬁgEgﬁ%I \?gﬁ%(ﬁugrggbggbe?g[l%n %IgEthan;ﬂneg Eziﬂg\e sheet

was prepanad, § REnaipaedr mMaberi alfopr epared byaasgiaig tof 100apakt s aayd
wei ght of wood pulp (NNBKP / L-BKP ratio by weight being 20 / 80), 5 parts
by wei ghelettcacbod ufcither (anbaitlaabie €aom Bdhm Tenassrloe d Lpadopowrdéont he
trade 15 nane "Besfite Ae" cut into a size of 3 mm as the
el ect roc@nuhcﬂwbecsnw diicre 1.3t At 15y e o rexter daizelr | M akdmes oy 2ol i d
content, e OX|d|zF%“§qIXan1de re h (avail able from Japan PMC Co. Ltd.
under théotnv Bt iedhe 5pg™y astt &wet paper strengthening agent acid
0.5 part by wejght expressed in terns of sold content, of polystyrene resin
(avai | abll8 0¥ Sei ko Chenical Industries Co. Ltd. under the trade name
"Pearl Gum CS") as the sizing agent. As a result, there was obtai ned
el ectroconcl ucthee pdpeksdi1vhi aly vwedh@ basssenright 6fayOlhg IpPopeany the
physi cal properties of which are given in Table 1. [002G Exarule 3 By the
use of aopdpenarhghimeofpordoebdl e-lii@ayedepaped wakhngnwhiodhawas reqtiy ppéd
with Fourdrinier wire and a cylinder mgul d, doubl e~l ayer paper naki ng was
carried &R pracs'duf,téveﬁeéqrr Feoneit ctiake gageh 1 dih b eadher et aée reyhgan

yer free from an electroco ductive sub%tancetand a, Iayer

1
Comhint ne el BoxdYFhakmaomd O €0 uS She S Ok

strengthening agent, dry paper strengthening agent, sizing
agent and filler. It 1s preferable in the present i1nvention to
prevent the use of the additives for paper making which
contain a compound that comes to be a source of generating

sulfate ions from the resultant electroconductive paper.
[0017]

As the aforesaid fixing agent, mention is made of
polyethylene-imine resin, a derivative thereof, polyacrylamide
resin, polyamine resin, acrylic resin, polyamide resin,
polyethylene oxide resin, polyamide / polyamine resin, a
derivative thereof, basic polyaluminum chloride, basic
polyaluminum hydroxide and alumina sol.

As the aforesaird wel paper strengthening agent, mention

9



A paper material for the Fourclrinier wire was prepared by adding to 100
‘parts by weight of wood pulp (NNBKP I L-BKP ratio by weight being 20 / 80),
0.5 part by weight expressed in ternms of solid content, of epoxidized

pol yam de resin (available fromJapan PMC Co. Ltd. under the trade nanme "W5
- 570") as the wet paper strengthening agent 0.5 part by wei ght expressed
internms of solid content, of polystyrene resin (available from Sei ko

Chem cal jd ndustd IS eGxildlide dUp@ey anbrl d rnagda mage 1 yRedrde GuWRiGS" ppak it he
sizing agent and 0.5 part by weight expressed in ternms of solid content, of
acrylic resim, Idelapaviaé | abé en f rieml Amakesna/ Goenh gbin | nelsist raed Gored td.
under the trade nane "Pol ystoron 191") as the dry paper strengthening
agent. Ohotmealenhegeshand, a paper material for the cylinder nould was
prepared by using the paterials sane as in ExanPIe 1. The resul tant paper
was coated on bdth e ybragierbstry @b ah ShUNEthensng Agmndx pMedslddn n
ternms of.solidlco t ent ﬁjth oxidizep starch éavailﬁﬂle frqn1Ch% Corn Starch
Co. Ltd.'UrdB&“ % Re BFRYE ndfE M OROAETAYS B85 the PAUMPHEE "4( Byt HeHimg
agent al (0§ L1 QL RARCT RKIAG WA @ SIER. A eSS, FORNEe 'S S d sl U

t here was obtai ned el'ectroconducti've paper was z conposed o

layers apdghadpdebagiipy e )gmgv@ﬁyﬂo%uo%dm I Re¥fu Chy i he FoMgkiRierhpire

side had a basis weight of 350 g°I m, and the cylinder nould side had a

basi s wecghitulefseR0 g / z m. The physical properties of the resultant

el ectroconductive paper are given in Table 1. [0027] Conparative Exanple 1

A sheet was priparted dfoomsaidapes matagd mt, prephred ilsymeadié mf 86 kGOstpart s

by wei ght of wood pulp (N-BKP | L-BKP ratio by weight being. .20 / 80), 10

parts byOwei gie dgr 68deate A feo s YR8 a8 T tEheh 8p @gmdnkﬁit@r%t

(avail abl,e from M Kkuni under, the trad ame "&and ack
rt

Pi t Co, Ltd.
Ao 1 008 I e el o e BB AR D s BRlE S0 V8 R (b BYO vEP B BRH assed

in terns Ql } fenty QL FOSin size (available from Arakawa Chem ca
Industriggggg. %%Epgﬁﬁgr ?%g trédg name "Si zepine E-50") as the sizing

agent 1 grtéﬁg wei ght expressed mterns of solid content,, of alumnuml?7
sul fate f 04i85bl e from Sumitono Al uminum Co. Ltd. under the trade nane
"Alum num sul fate")~ and 0.5 part by weight expressed in terns of solid
content, of epbxithezaboposyudifolker,.egian{maiisabhe der o dapar AMb aG® Lt d.

under the trade nape "WS5 - 570") as the wet paper strengthening agent. The
resul t anfilpgpérsnahersalalfaskagding g chsen @&ﬁéntH&@ébfdl%“ynéﬁeéﬁﬁhnt of

7 0 SRS ol L b FPhal RO o S 2 ¢
surface iGN NGd RIS e Bl 11k HA% Wl 95 x PARET 5 ITRKL NJa Wh Fll nd s34 Z&a (¥ €SS
coater. As a result, there was obtai ned el ectroconductive paper which had a
z and bentonite, organic base fillers such as polystyrene grains

and urea / formalin resin grains.

The aforesaid aqueous suspension may be properly
optionally incorporated when desired with an additive aid for
paper making such as dyestuff, slime controlling agent,
antifoaming agent and thickening agent.

In the present invention, a sheet containing an
electroconductive substance is prepared by carrying out paper
making by the use of the aqueous suspension which comprises
fiber as raw material of paper, an electroconductive substance

and any of a variety of additives to be used when desired and

which 1s prepared i1n the above-mentioned manner, so that

10



basis weight of 300 g / m, and the physical properties of which are given
in Table 1. [0028] Conuarative Exanple 2 A sheet was prepared from a paper
mat eri al prepared by adding to 100 parts by weight of wood pulp (N BKP /
L-BKP ratio by weight being 20 / 80), 10 parts by wei ght expressed in terns
of solid content, of carbon pignment (available from M kuni Pignment Co. Ltd.
under the trade nane " G and Black AM - 1000") as the el ectroconductive
subst ance dh O par t e e Wi d expinasspdper tier ih tafined.i @ gonhentot hafr

pol yet hyl ene-imne resin (avail able from N ppon Shokubai Kagaku Kogyo Co.
Ltd. undbantdant rtdde qwese Whpowei nhie- 2000t yoasntlhetivxi pg pagentcco.rblipart by
wei ght expressed in terns of solid content, of epoxidized pol yam de resin
(avai | abt@ tilreorn Gegsant PME eddtiomt ¢ 0 ndrdars ghkayeadebhnghel s igee Gyom) ass t he
wet paper, strengtheni ng agent. The resultant paper na}erial was i npregnat ed
with an aSANACOMEN Gl OIE di spebekames.  with ahe&hi onfte®nul Kiofmer an

containin sul f onat availaple fron1Rohn1ang tbss Co. . Ltd. ntler the

Lrade nahte Cpoad 4t D1 ve IR TrR' L) RRAE S Br D108 7)Y M ExpiEsRad &'

terms of nSaQUx\%Cngt BRL AS.the Ay @H%ro St rs%’Lg}J}ﬁ‘i'o'}Q @8§0h @Bn{),bﬁste!s”e of
t r. a result, 0

paper meking a’ sl ze press coa t here was obt ai ned

el ectrocpnducl i ¥8 PAPR’ % awWirGh] had ap hasks el 9lny 0309 G 4riBty and the
physi cal properties of which are given in Table 1. (0029] Conparative

Examul e 3dAisheed twad epuepar &ch énode ai padertn ek d@rical 1 ey £6e dyi mddiang to
100 parts by weight of wood pulp (NNBKP / L-BKP ratio by weight being 20 /
80), O0.5spard imanwee ghaseapoasseddenp it dhrmst dfheol qdeocnst ents,p afsigpoxidi zed
pol yam de resin (availahle fromJapan PMC Co. Ltd. under the trade nane "W5
- 570") Heeqhbrowt dapelestrenghH&fitAYCade s EhHCc®. 55 Base e midiyghtthe
expressed, mterns of splid con ent of olﬁstyrene resj t&availégéf from
Sei ko ChBRPYSIPFABGET es T0%CEt d. CORABIIRE trAdk nahkf SRS Winli& Y as
the sizi ng,398Rlce Thed S5t d At PEPCTTITR! C1fk Bin Warn CORLAL roR B SiviES

thereof In an anmount z o g m expressed 1n terns of soli ontent with

oxi di zedsghakah ceavaid abgethem QGub fOrve St 86 Ch o r Lithk inger sbhe Hdade
nanme "Q i Ace A'") as the surface strengthening agent at the tinme of paper
maki ng wetdetar csiozed prebee copaterr  Asavamrgsulayb tehdne emaso obttai pbel- Ipgper
whi ch was free fromany el ectroconducti ve substance and had a basis wei ght
of 300 gsirwckmre dgdobhaiphgsi cal properties of which are given in Table 1.
[0030] Table 1 19

[0019]

It is possible to coat or 1mpregnate the surfaces of the
electroconductive paper according to the present invention
obtained in the foregoing manner with a surface strengthening
agent such a oxidized starch, polyvinyl alcohol, surface sizing
agent, pigment and any of various high molecular compounds
during or after a paper making step by a coating method using
a si1ze press, gate roll, air knife or blade roll.

In the electroconductive paper according to the present
invention, there are usable the above-cited additives for paper
making, additive aids for paper making and coating /
impregnating chemical agents, each being anionic, cationic,
nonionic or amphoteric. However as mentioned hereinabove, 1t

is preferable not to use the additives, additive aids and

11



SurfaceSurfaceSul fateHal f-ti meCorrosi onpHresi stivityionsperiodtestextracted
‘of staticanpountelectricity(color( S2 )(ppm (sec)change) Exanple 1G 01.1 x
1030. 7530. 12noneExanpl e 26.27.5 x 1020. 4820. 14nonekExanpl e 3G 01.1 x

10~0. 6790. | 1noneConpar atived4. GL.5 x |1 03G 2@&20. 12yesExam | e

1Conparative4. GL. 7 x 1031. 8550. 1lyesExanpl e 2Conparati veG 11.0 x

1010. 5230. 35yesExanpl e 3 20 WHAT IS CLAIMED IS: 1 . Electroconductive

paper WHKESMGEIPr h$@h @ nt&AsinoNe dARpbReIE€Otha®Ncomes to be a
el ect roconducti ve-substance-contai hing |ayer 7 having a surface resistivity

of at msdudds Sofape nte snmacesitfd e t hen s ange afddr Sté 0s@hredss The

el ectroconducti ve paper according to Caiml, which has a half-life period
of staticomiectraiony béi sgléatepstn®. Zosexbnohosd .1 The rel esthrodonduet i ve

paper according to Claim1l) wherein the concentration of sulfate ions

t her eof dxtractepktby ppiiewhind dr & extt redecérobyndulsitéeei mgpey of an

el ectroconductive paper to an extractio hreat ment in 70 mllilifter, (mL)

of dei orfi%ied ildPar tae 2ot o 17 habl 02 deqgyaizd dc¥pdesndbet PO hdPier

accordin 0 (31aimﬁ,l wher,ei n t he cop?entrati n of aulflate.io s thereof is
at nost ﬁ EBH}r'V\AiSC et e? ggf P‘avc‘ised IS e 2 'h%0f lgl%é??gcﬁﬁaﬂétsi ve

t t] t ty. | i 1
bt 5 AR AL A0 hPERAE VR AL cbh B, B L ORERE attbe e ohoFAMNEDL e

el ect rocanduGli Vo Mal | e A1 S8t fOr hadd, CrgkMikst@incd Cafrieh ufl@ioan
el ectroni c menber which carrier nakes use of the el ectroconductive paper as

set fortdvliuti1Ghai Mizkparsed eathi eanf amiamiel ech ndsifi ewendaart adriatg carri er
makes use 21
sulfate such as aluminum sulfate, basic aluminum sulfate,
ferrous sulfate, sulfonates and ester salts of ether sulfuric
acid.

A proper basis weight of the electroconductive paper

according to the present invention is in the range of 64 to 600

g / m2 (total basis weight of all layers for a plurality of
2
layers), preferably 200 to 500 g / m .

[0020]

In summarizing the working effects and advantages of
the present invention, 1t is possible to provide
electroconductive paper which is imparted with
electroconductivity on at least one side thereof and capable of
suppressing the corrosion of the electronic member due to the
generation of sulfate ions and the like and at the same time,
to provide a carrier for the electronic member using the

aforesaid electroconductive paper.
[0021]

In the following, the present invention will be described
in more detail with reference to comparative examples and

working examples, which however shall never limit the present

12



of the el ectroconductive paper as set forth in Caim3. 22

. An. A9. AL3. AF. A&F. A& A9. A . A {3. A9{ .A&3. AY. A9F. A9F. A3. A& . A9

. A3. A3. A0. A& AUFOnt #_T[ - 4

kr OT?~yt oj d_ZU] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] cRa]
cal ca]ca]cal ca]ca]ca]calcalc”alcal]cRaUcaUcal[:da f n

FE#MHE&&R) ) Q X, ], , mlt 1224477} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] cal ¢abadl6al cakealedbe al @M&a@aﬂﬁal@@ﬂ c erties of  the
a] ca] ca] ca] ca] ca! 788: : g>n»X?AADDDD H pHNI | | cJJJ KKKIMWM

PPYQ xsnbngﬂchaidzadlﬁa] ted capagledal od] tealnca] cajica] chkcalcalmpllea] cajesd cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! YQ RsRS8U?UI UUU7YZZZ[ [ [ *& 0"aabccee
| eeggj j j A#nyt o) im Alboa]tda] erajcealuos]sc ajlscdpescailead dag cajivdlera] ca] ca] c”a] ca] ¢
a]J ca] ca] ca] cMa] ca] ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca! #n, nooooo rstt!t"tuuvGuvvv
] wewzxyyozzzzzzupkyt oj e_ZU] ca] ca] c”a] ca] ] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a) ca] ca] ¢”a] a] @aill q)]éga] ca] ca] ca] ca] c”a] ca] ca] ca] cal] caQm dE L10%&' () - 910%&
"()-3 Ylgb/§'§ 2 , 109 () -

@100%& ()-t"~ ! ! Drg L) 0%&'
O oy el ai‘b%ﬁﬁf‘) &% 10647 i?)e'ldrd'\?? g%h(‘)“cé Ypihod APAN
10! @10%: (D ph 9] 10Y& () - 37109 () - 4L10%&'() T - 4

(2) Surface resistivity Q

Surface resistivity Q was determined by a method 1n
which both the ends of electroconductive paper measuring 210
mm by 210 mm in size in the machine direction (direction of
paper parallel to the advance direction of a paper machine)
were sandwiched with clips each made of stainless steel with
145 mm wide so that the distance therebetween was set on 200
mm, each of the clips was brought into contact with an
electrode of a tester (available from TMK Co. Ltd. under the
trade name "Multitester-VF-10"), and the indicated value at

that time was regarded as the surface resistivity.
[0022]

(3) Amount of extracted sulfate 10ns

1 g of electroconductive paper sample was immersed in 70
mL of deionized water so as to carry out extraction at 100C
for 1 hour, and a measurement was made of the sulfate ions
(ppm) in the resultant extract, wherein the deionized water
was defined as having a volume specific resistance of at least
15 kQ cm (25 C). At that time, in order to prevent the hand
from coming 1n direct contact with the electroconductive paper,

use was made of double-layered cotton gloves covered with

13



A47

10, >s109& ()-!0L9"109& ()- 7 109& ()- 9@z109%& ()-!9"109%& ()-zL 109%& () -
krkgE7 10!!LS"109& ()- !!1LS"'109& ()- ! 109 ()-!&L.3"109%& ()- L3"109%& ()-"
10 100QRST?xnmbC 10F"10%4& ()- 10 10

10, >s109%& ()-LS'109%& ()- !LS"'109%& ()- !LS'10% ()- ! ?*=nbC 10

3: Y 1098 ()-y! 2Y" 10%4H&' () -t 90" 10%4&' ()-! i 10%4H&' () - 10%4&' () - F" 10%4& () - %
[~ @10 88t8408c% d9 1al@% & oy dtIGHeHY " & () - &F"10% & () - 10H 10H

The measurement of extracted sulfate ions was carried
out by means of ion chromatography (available from Japan
Dionex Co. Ltd. under the trade name "DX320") using as the
standard sulfate 10on solution, the solution of 1,000 g of K, SO
4, dissolved 1n 1 liter of deionized water. The 10n extraction
vessel used therein was a vessel which was equipped with a
hermetically sealing l1d and made of polypropylene, wherein
the impurity level 1n the vessel was limited to at most one
fifth of a possible impurity level at the time of measuring the

electroconductive paper sample.
[0023]

(4) Half-life period of static electricity

Half-life period of static electricity was determined by
the use of a static neostometer (available from Shishido Shokai
Japan Co. Ltd.) at a temperature of 23 C at a relative

humidity of 50% and at an applied voltage of 10 kV.

(5) Corrosion test for carrier

Corrosion test for carrier was carried out by a corrosion
accelerating test under the conditions including a temperature
of 60 C and a relative humidity of 90% for 10 days by
sandwiching a terminal portion of a copper-made light emitting
diode the terminal of which was plated with silver with
carriers 1n  which electroconductive paper was used, and then

change 1n color, if any, was visually observed.
[0024]

Example 1

A sheet was prepared from a paper material prepared by
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10Hf @ 10%K ()-qa ¢ d e f n }rg\= 109 10% & ()- 10" 10"

10" @t 10% & ()-/#10% & ()-!/#109%"& ()-19/10%"& ()-n ! f#mH&&& ?4=
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ratio by weight being 20 / 80), 10 parts by weight expressed 1n
terms of solid content, of carbon pigment (available from
Mikuni Pigment Co. Ltd. under the trade name "Grand Black
AM - 1000") as the electroconductive substance; 0.05 part by
weight expressed In terms of solid content, of
polyethylene-imine resin (available from Nippon Shokubal

Kagaku Kogyo Co. Ltd. under the trade name Epomin
P-1000") as the fixing agent; 0.5 part by weight expressed in
terms of solid content, of epoxidized polyamide resin (available
from Japan PMC Co. Ltd. under the trade name "WS - 570") as
the wet paper strengthening agent; and 0.5 part by weight
expressed in terms of solid content, of polystyrene resin
(available from Seiko Chemical Industries Co. Ltd. under the

trade name "Pearl Gum CS") as the sizing agent. The resultant

sheet was coated on both sides thereof in an amount of 3 g/ m

2
expressed 1n terms of solid content with oxidized starch

(available from Oji Corn Starch Co. Ltd. under the trade name
"Oj1 Ace A") as the surface strengthening agent at the time of
paper making with a size press coater. As a result, there was

obtained electroconductive paper which had a basis weight of

2
300 g / m , and the physical properties of which are given 1n
Table 1.

[0025]

Example 2

A sheet was prepared from a paper material prepared by
adding to 100 parts by weight of wood pulp (N-BKP / L-BKP
ratio by weight being 20 / 80), 5 parts by weight of carbon

fiber (available from Toho Tenacs Co. Ltd. under the trade
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from Japan PMC Co. Ltd. under the trade name "WS - 570") as
the wet paper strengthening agent; and 0.5 part by weight
expressed in terms of solid content, of polystyrene resin
(available from Seiko Chemical Industries Co. Ltd. under the
trade name "Pearl Gum CS") as the sizing agent.

As a result, there was obtained electroconductive paper

which had a basis weight of 300 g / m2, and the physical

properties of which are given 1n Table 1.
[0026]

Example 3

By the use of a paper machine for double-layer paper
making which was equipped with Fourdrinier wire and a
cylinder mould, double-layer paper making was carried out to
produce electroconductive paper composed of two layers
consisting of a layer free from an electroconductive substance
and a layer containing an electroconductive substance.

A paper material for the Fourdrinier wire was prepared
by adding to 100 parts by weight of wood pulp (N-BKP / L-BKP
ratio by weight being 20 / 80), 0.5 part by weight expressed in
terms of solid content, of epoxidized polyamide resin (available
from Japan PMC Co. Ltd. under the trade name "WS - 570") as
the wet paper sirengthening agent; 0.5 part by weight
expressed 1n terms of solid content, of polystyrene resin
(available from Seiko Chemical Industries Co. Ltd. under the
trade name "Pearl Gum CS") as the sizing agent; and 0.5 part

by weight expressed 1n terms of solid content, of acrylic resin
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(available from Arakawa Chemical Industries Co. Ltd. under
the trade name "Polystoron 191") as the dry paper
strengthening agent.

On the other hand, a paper material for the cylinder
mould was prepared by using the materials same as 1n Example
1.

The resultant paper was coated on both sides thereof 1n
an amount of 3 g / m2 expressed in terms of solid content with
oxidized starch (available from Oj1 Corn Starch Co. Ltd. under
the trade name "Oji Ace A") as the surface strengthening agent
at the time of paper making with a size press coater. As a
result, there was obtained electroconductive paper which was

2
composed of two layers and had a basis weight of 400 g / m

in which the Fourdrinier wire side had a basis weight of 350 g

/ mg, and the cylinder mould side had a basis weight of 50 g /

2
m . The physical properties of the resultant electroconductive

paper are given 1n Table 1.
[0027]

Comparative Example 1

A sheet was prepared from a paper material prepared by
adding to 100 parts by weight of wood pulp (N-BKP / L-BKP
ratio by weight being 20 / 80), 10 parts by weight expressed in
terms of solid content, of carbon pigment (available from
Mikuni Pigment Co. Ltd. under the trade name "Grand Black
AM - 1000") as the electroconductive substance; 0.5 part by
weight expressed i1n terms of solid content, of rosin size
(available from Arakawa Chemical Industries Co. Ltd. under
the trade name "Sizepine E-50") as the sizing agent; 1 part by

weight expressed 1n terms of solid content, of aluminum
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expressed in terms of solid content, of epoxidized polyamide
resin (available from dJapan PMC Co. Ltd. under the trade
name "WS - 570") as the wet paper strengthening agent. The
resultant paper material was coated on both sides thereof in
an amount of 3 g / m2 expressed in terms of solid content with
oxidized starch (available from Oji Corn Starch Co. Ltd. under
the trade name "Oji Ace A") as the surface strengthening agent
at the time of paper making with a size press coater. As a
result, there was obtained electroconductive paper which had a

2
basis weight of 300 g / m , and the physical properties of

which are given in Table 1.
[0028]

Comparative Example 2

A sheet was prepared from a paper material prepared by
adding to 100 parts by weight of wood pulp (N-BKP / L-BKP
ratio by weight being 20 / 80), 10 parts by weight expressed in
terms of solid content, of carbon pigment (available from
Mikuni Pigment Co. Ltd. under the trade name " Grand Black
AM - 1000") as the electroconductive substance; 0.05 part by
weight expressed in terms of solid content, of
polyethylene-imine resin (available from Nippon Shokubai
Kagaku Kogyo Co. Ltd. under the trade name "Epomin
P-1000") as the fixing agent; 0.5 part by weight expressed in
terms of solid content, of epoxidized polyamide resin (available
from Japan PMC Co. Ltd. under the trade name "WS - 570") as
the wet paper strengthening agent. The resultant paper

material was impregnated with an acrylic emulsion dispersed
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adding to 100 parts by weight of wood pulp (N-BKP / L-BKP

ratio by weight being 20 / 80), 0.5 part by weight expressed in
terms of solid content, of epoxidized polyamide resin (available
from Japan PMC Co. Ltd. under the trade name "WS - 570") as
the wet paper strengthening agent; and 0.5 part by weight
expressed 1n terms of solid content, of polystyrene resin
(available from Seiko Chemical Industries Co. Ltd. under the
trade name "Pearl Gum CS") as the sizing agent. The resultant
paper material was coated on both sides thereof in an amount
of 3 g/ m2 expressed in terms of solid content with oxi1dized
starch (available from Oji Corn Starch Co. Ltd. under the
trade name "Oj1 Ace A") as the surface strengthening agent at
the time of paper making with a size press coater. As a result,
there was obtained paper which was free from any

electroconductive substance and had a basis weight of 300 g /

2
m , and the physical properties of which are given in Table 1.
[0030]

Table 1
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Surface [Surface Sulfate Half-time |Corrosion
pH resistivity|ions period test
extracted |of static
amount electricity| (color
(Q) (ppm) (sec) change)
Example 1 6.0 1.1x103 0.763 0.12 none
Example 2 6.2 7.5%x10¢2 0.482 0.14 none
Example 3 6.0 1.1x 104 0.679 0.11 none
Comparative 4.6 1.5x10°8 6.262 0.12 yes
Example 1
Comparative 4.6 1.7x10°8 1.855 0.11 yes
Example 2
Comparative 6.1 1.0x 1010 0.523 0.35 yes
Example 3
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1 . Electroconductive paper which comprises on at least one

side thereof, an electroconductive-substance-containing layer

7
having a surface resistivity of at most 10 Q and a surface pH

in the range of 5.5 to 8.0.

2 . The electroconductive paper according to Claim 1, which
has a half-life period of static electricity being at most 0.2

second.

3. The electroconductive paper according to Claim 1, wherein
the concentration of sulfate ions thereof is at most 1 ppm,
which are extracted by subjecting 1 g of electroconductive
paper to an extraction treatment in 70 milliliter (mL) of

deionized water at 100°C for 1 hour.

4 . The electroconductive paper according to Claim 2, wherein
the concentration of sulfate 1ons thereof 1s at most 1 ppm,
which are extracted by subjecting 1 g of electroconductive
paper to an extraction treatment in 70 mL of deionized water

at 100°C for 1 hour.

5. A carrier for an electronic member which carrier makes use

of the electroconductive paper as set forth in Claim 1.

6 . A carrier for an electronic member which carrier makes use

of the electroconductive paper as set forth in Claim 2.

7 . A carrier {or an electronic member which carrier makes use
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of the electroconductive paper as set forth in Claim 3.
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