CARBON BLACK, METHOD FOR PRODUCI NG THE SAME, AND I TS USE FIELD OF THE

| NVENTI ON The present invention relates to carbon bl ack, a nmethod for
produci ng the sane, and its use. BACKGROUND ART Conventionally,
conductivity has been inparted to rubbers, resins or the like by containing
carbon bl ack therein. In particular, acetylene black has a chain structure
of spherical carbon particles, and therefore has excell ent
conductivity-inparting ability as conpared with general carbon bl ack. For
this reason, acetylene black is widely used. However, recently it is
required tGARBQ BLéCK»iMET%QMOMYRQQWH%GWEE&AME@AINIM.SlFSErt her,
t he maxi mrum anount of carbon bl ack that can be conpounded w t hout
deteriorating inherent physical properties of resins or the like is

substantially fixed. In view.of those facis,. it is considered at the
present stage the only way tEuﬁgPﬁ%ﬁ?Tp%ﬁSVE@GJppﬁnent is to devel op carbon
bl ack havi ng kedl y excel.l ent. condugtiyvity-i rti ahi l.ity. SUMVARY OF
THE. | NVENTI ON KR BERPISUAERtOR Bcjpict & Ghibes Hacha Rediad popaaheing iesen. B ack
Internatigﬁgg Co.) is considered to have a conductivity-inparting ability
about 2 t fat of acetylene black, but is extremely expensive.

Accordi ngly, one object of the &?f‘é i PN IS to provide a carbon
bl ack having a conductivity-i n%ér |n§da[§i¥§:§1§/fconpar able to that of KETJEN
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producing the “car ol ~al er “object o the present I nvention
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carbon bl ack ounded therew th. "The present invention provides a carbon
bl ack conghhesitdlTabon RIS dNd \Wrére hasCexd®Mldn @Sndublivif\amParBias bbiliey as

spherical ‘carbon particles and (2) chain parts of rod-shaped
compared with general carbon black. For this reason, acetylene black is widely used.
However, recently it is required to impart far high conductivity to resins or the like.
Further, the maximum amount of carbon black that can be compounded without
deteriorating inherent physical properties of resins or the like is substantially fixed. In
view of those facts, it is considered at the present stage the only way to satisfy the
requirement is to develop carbon black having markedly excellent
conductivity-imparting ability.
SUMMARY OF THE INVENTION

KETJEN BLACK (registered trademark, a product of Ketjen Black International
Co.) is considered to have a conductivity-imparting ability about 2 times that of
acetylene black, but is extremely expensive.

Accordingly, one object of the present invention is to provide a carbon black
having a conductivity-imparting ability comparable to that of KETJEN BLACK.

Another object of the present invention is to provide a method for producing the
carbon black.

Still another object of the present invention is to provide a composition

comprising resins and/or rubbers, and the carbon black compounded therewith.

The present invention provides a carbon black comprising a chain body which



carbon particles, the chain part (1) and the chain part (2) being connected.
In a preferred enbodi nent of the carbon black, the chain part of the
spherical carbon particles conprises acetylene black, and the chain part of
t he rod-shaped carbon particles conprises a carbon black other than

acetyl ene bl ack. The present invention also provides a carbon bl ack powder
conprising the above-described carbon black and carbon bl ack other than the
above-descri bed carbon black. In a preferred enbodi nent of the carbon bl ack
powder, the above-described carbon black contains in an amount of 10% by
wei ght or nore based on the wejght of, the .carbo | ack powder.  The present
inventionc?%P?ﬁﬁifbaﬁv}ﬁgg(gsﬂbgﬁ3hc%?o%Pgaﬁ%Fﬁﬁgngg? ﬁgﬁﬁqSHgﬁﬁprising
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of the hydrocar reating m xt’ur he present "I nvention
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hydr ocar bon coht ai ni ng catalyst for carbon nan or mat | uring

pyrol ysi spakicRE BEMpAAR aAAROAWIARK othél thiifacki@ém BiAaL acetyl ene gas has been
pyrol yzed, and heat treating the resulting m xture at a tenperature equal to

or higher thaTha pré®hihvedf6® MRS pidvadest £ERR0AL Black Powidee cowgrisiagrdien. The
present invention further provides a conposition conprising resins and/or
rubbers, ahsbetdegcritidhcarbdyl blakk afid cabbw bldok ather phardthe abbvé-descpibed earbon

i nvention conpounded therewith. The carbon black or carbon bl ack powder
accor di ngblack.t he present invention has excellent conductivity-inparting
ability as conpared with the conventional acetylene black. As a result,
even t hough t hén anpreferredf embralimentboh ther cashoth black qyadeder,t thepabove-desambedinded

wWith resins or the like is decreased as conpared with the anpunt of the
carbon black contains in an amount of 10% by weight or more based on the weight of

the carbon black powder.

The present invention further provides a method of producing a carbon black,
comprising supplying a raw material mixture comprising acetylene gas, hydrocarbon
and a catalyst for carbon nanotube formation to a high temperature field having a
temperature equal to or higher than a thermal decomposition temperature of the
hydrocarbon, and heat treating the mixture.

The present invention also provides a method of producing a carbon black,
comprising supplying hydrocarbon containing a catalyst for carbon nanotube formation,
during pyrolysis of acetylene gas and/or in the state that acetylene gas has been
pyrolyzed, and heat treating the resulting mixture at a temperature equal to or higher
than a thermal decomposition temperature of the hydrocarbon.

The present invention further provides a composition comprising resins and/or
rubbers, and the carbon black or carbon black powder of the present invention
compounded therewith.

The carbon black or carbon black powder according to the present invention has
excellent conductivity-imparting ability as compared with the conventional acetylene

black. As a result, even though the amount of the carbon or carbon powder to be



conventional acetyl ene bl ack conmpounded, a conposition conprising resins
and/ or rubber, having the conductivity conparable to that of the
conventional conposition can be provided. Further, according to the nethod
of producing the carbon black of the present invention, the carbon black or
carbon bl ack powder according to the present invention can easily be
produced. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an el ectron m crograph
(magni fication: 50,000) showi ng one exanple of the structure of carbon

bl ack according to the present invention. Fig. 2 is a viewtracing the

el ectron mcrograph of Fig. 1. Fig. 3 is an electron m crograph
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parti cl ean ?ayln& fie soraupin s otmmatatle Bl oEiPh shmsasPRrlcosbosiRa cehai n

The. carbo ”%'10%53 r T8 htschifbe if bﬁ%me %h% Prgdaﬂflafsﬁ EophE el e onpar o
Wit acetylene bl gk oAISELL Gice ©y Sl s Bl e rdﬁn]%to fhe>Bligik

carbon paft Fe " CnE par sp er car

pr ef er abl tr that a pl urallty of spherical carbon
parti cl esx‘hg@?oﬁlaca% kif)I]ilil{: e g‘?éaaljrret er of preferably 10-200 nm nore

preferably 20- 100 nm E?E ﬁrﬂ gﬁ@qﬁkﬁq structure of the
conventional acetyl eneﬁ ? %% 'anylh(girm{hﬂgﬁ (FFl%ln part (2) of
rod-shaped caphon Rahtdi&h@n MIcRERPNadhfifcafiont 56/600) et
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preferably 2 or nore, nore preferably 5 or nore, are chained. 3 The nunber
of the connect Fizg2p9i tieontrixdigube rldctron afieropraparof Figl)l. of spheri cal
Fig. 3 is an electron micrograph (magnification: 50,000) showing one example
of the structure of acetylene black.
Fig. 4 is a view tracing the electron micrograph of Fig. 3.
DETAILED DESCRIPTION OF THE INVENTION
The carbon black of the present invention comprises a chain body comprising
(1) chain parts of spherical carbon particles and (2) chain parts of rod-shaped carbon
particles, the chain part (1) and the chain part (2) being connected, as shown in Figs. 1
and 2. The carbon black of the present invention has a unique structure as compared
with acetylene black constituted of only the chain part (1) of spherical carbon particles.
The chain part (1) of spherical carbon particles preferably has a structure such that a
plurality of spherical carbon particles having a particle diameter of preferably 10-200
nm, more preferably 20-100 nm, are chained, similar to the chain structure of the
conventional acetylene black. On the other hand, the chain part (2) of rod-shaped
carbon particles preferably has a structure such that a plurality of fibrous particles
having a length of preferably 0.1-1,000 pm, more preferably 0.2-100 pm, and an aspect
ratio, a length/diameter ratio, of preferably 2 or more, more preferably 5 or more, are

chained.



carbon particles and the chain part (2) of rod-shaped carbon particles may
be at |l east one. Length of the chain part (1) of spherical carbon particles
is preferably 5-99% nore preferably 10-95% per the entire | ength of one
chain body. The preferable enbodinent of the carbon black according to the
present invention is that the carbon black conprising the chain part of
spherical carbon particles conprises acetylene black, and the chain part of
t he rod-shaped carbon bl ack conprises carbon bl ack other than acetyl ene
carbon bl ack. The carbon black of the present invention can be produced by

the method for ThE QaRBENSS tREcHREORE PorficK HREFRNOhEThhR pdie (P JS§hkriédlvent i on
described hereinafter. The carbon bl ack powder of the present invention
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bl ack ot her than the carbon black o the present invention. Exanples of the
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acetyl ene bl ack, furnace bl ack, ketjen black, and carbon black constituted
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The carbon bl ack powder of the present invention contains the carbon bl ack
of the pembedimennofthtei ambimblack acawading 36 the pfesentohyerdion(6%hdsytheveathyhn, nore
pref er abl 20-100% by wei ght, based on the wei ght of the carbon bl ack
powder . Thleck eemprsihg thekchaowest olofpherieal garbse particleseemipsisecanstydeneblackiced by
produci ng the carbon bl ack of the present invention, and m xing the carbon
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hydr ocar bB?{ BA" a cat al yst for carbon nanotube formation to a high

tenperature fi ?hg cgl%\éb Tack ?cﬁ%«?]egrgfetflgtppésgnteiﬂvaltiotnoco%prme9 Rehixkabdnt ner mal

deconposition tenperature o
carbon black of the present invention and carbon black other than the carbon black of

the present invention. Examples of the carbon black other than the carbon black of the
present invention include acetylene black, furnace black, ketjen black, and carbon black
constituted of only a fibrous portion (2) of the carbon black of the present invention.
The carbon black powder of the present invention contains the carbon black of the
present invention in an amount of preferablyl10-100% by weight, more preferably
20-100% by weight, based on the weight of the carbon black powder.

The carbon black powder of the present invention can be produced by producing
the carbon black of the present invention, and mixing the carbon black thus produced
with carbon black other than the carbon black of the present invention. The carbon
black powder of the present invention can further be produced by selecting conditions in
the method for producing the carbon black according to the present invention described
hereinafter.

The method of producing carbon black according to the present invention
comprises supplying a raw material mixture comprising acetylene gas, hydrocarbon and

a catalyst for carbon nanotube formation to a high temperature field having a



hydr ocarbon, and heat treating the m xture. Exanples of the hydrocarbon that
can be used include saturated hydrocarbons such as nethane, ethane, propane
or butane; unsaturated hydrocarbons having double bond such as ethyl ene,
propyl ene, butene or butadi ene; unsaturated hydrocarbons having triple bond
such as acetyl ene, propyne or butyne; and aromatic hydrocarbons such as
benzene, toluene or xylene. O those, the aromatic hydrocarbons are liquid
at roomtenperature, and are easily m xed previously with the catal yst for
nanot ube formation. For this reason, the aromatic hydrocarbons are
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Cr can b as t cataly for nanotube formation. O ose, organic

mat eri al shyRiedarioh, hed hef eRarf thehhikpikene are soluble in an aromatic
hydr ocar bon such as benzene, and are easily handl ed. Further, an el enent

contained in thamslePepit hidraéRbosihat cardbé b ithlessatlrited tydfcirtagé s as a
catalyst in a reaction field as conpared with fine particles. For this

reason, tduehQkgadthene, BEHa8e | prlopards 6r bBithiid; Gk &utdteddhpdrocabdns Msah déitge exanpl e
in proportion of each conmponent in the raw material mxture conprising
acet yl enebagds suchy ds aglylee) mopylene; atuaénes or flatadiene) ik etuf pedriiydaeatbons hat
acetylene gas is 40-99% by wei ght, hydrocarbon other than acetylene gas is
1- 60% by hamiiggtriple dood tsheh eateadtylshe, fpopyrenat titgné; candedriooatic hy8raeBrbpast s by
wei ght per 100 parts by weight of the hydrocarbon. One exanple of

t enper at usushias bhizginet oiysoe ar oylené.i eDfthose, thoaramaygdmdratathbops efecliquid at
enbodi nent in the production nethod of the present invention is that the
hydr ocar b@am éempgspire endutienepsdy raixgd  prewpudy evigh dhe cgadyshrfer senetadbe he
state that acetyl ene gas has, been pyrolyzed, and the resultjng mxture is
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soluble in an aromatic hydrocarbon such as benzene, and are easily handled. Further,
an element contained in the compound is atom size, and therefore effectively acts as a
catalyst in a reaction field as compared with fine particles. For this reason, the organic
materials are particularly preferably used.

One example in proportion of each component in the raw material mixture
comprising acetylene gas, hydrocarbon and a catalyst for nanobube formation is that
acetylene gas is 40-99% by weight, hydrocarbon other than acetylene gas is 1-60% by
weight, and the catalyst for nanotube formation is 5-20 parts by weight per 100 parts by
weight of the hydrocarbon. One example of temperature in high temperature field is
500-2,000°C.

The preferred embodiment in the production method of the present invention is
that the hydrocarbon is supplied during pyrolysis of acetylene gas and/or in the state
that acetylene gas has been pyrolyzed, and the resulting mixture is heat treated at a
temperature equal to or higher than the thermal decomposition temperature of the
hydrocarbon used.

The chain part (2) of rod-shaped carbon particles is generally produced at



tenperature. Therefore, the chain part (2) is produced at a tenperature of
preferably 500-1, 700C, nore preferably 500-1,500C. On the other hand,
acetylene gas has a pyrolysis tenperature (i.e., formation tenperature of
the chain part (1) of spherical carbon particles) of about 2,000C
Therefore, rather than m xi ng acetyl ene gas, hydrocarbon and a catal yst for
nanot ube formation and supplying the resulting raw material mxture to a

hi gh tenperature field, or supplying hydrocarbon containing a catalyst for
nanot ube formation during pyropysis of acetylene gas, it is preferable that
acet yl ene5@r3,008°Gupphe etainopat (RYthat earperpettyr ® be | edilppdogyoed| stzkdvero form
the chain part (1) of spherical carbon particles, hydrocarbon containing a
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t he sanme reaction vessel to form rod-shaped carbon chain part, and the
respect i vE80ha708°Grmorsopraterabdyl SAd, H108Gn On theeotherahpmdy acatylenn goebseh. For
exanple, it is preferable that the conventional production apparatus of
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region of the chain part of Fod-shaped carbon particles. This enables
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i ncrease. OF course, the gasified hydrocarbon
same reaction vessel.

For example, it is preferable that the conventional production apparatus of
acetyleﬁe gas (as described in, for example, JP-A-56-93765) is used, acetylene gas is
supplied from an upper side of such a vertical pyrolyzer, and gasified hydrocarbon
containing a catalyst for nanotube formation is supplied, accompanying with a carrier
gas such as hydrogen, from an optional portion having its environmental temperature of
500-2,000°C. In particular, where the gasified hydrocarbon containing a catalyst for
nanotube formation is supplied from the portion further upper the acetylene supply
portion, such a further upper portion is a region having a temperature lower than the
pyrolysis temperature field of acetylene gas. As a result, the chain part of rod-shaped
carbon particles is further effectively formed. Further, the chain part of rod-shaped
carbon particles thereafter flows down in the pyrolyzer, contacts with the chain part of
spherical carbon particles in the pyrolysis region of acetylene gas, and then passes

through a further higher temperature region than the formation region of the chain part

of rod-shaped carbon particles. This enables crystallinity of the chain part of



containing a catal yst for nanotube formation nmay be introduced into a
500-2,000C region lower than the introduction portion of acetyl ene gas.
Carbon black thus formed is collected by a collection apparatus such as
cyclone, bag filter or electric collector. If required and necessary, the
carbon black is then purified with, for exanple, acid treatnent. In the
production nethod of the present invention, a size of spherical particles in
the chain part (1) of spherical carbon particles, and a length of the chain
part can be controlled by, for exanple, changing the anount of acetyl ene
gas i ntrocutddpedrcarben pamoclag tof idvyehsecar®bdreourser alie cgabifian dydredasenof
rod-shaped particles in the chain part (2) of rod-shaped particles, and a
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amount of hydrocarbon introduced, the anount of a catalyst for nanotube
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m xture is further kneaded with, for exanple, heat rolls, a kneader or a
si ngl e- scHEHMEM t wi n-screw extruder. One exanple of mixing proportion is
that the carbo | ack,is. us | n.an _anmount of. 5- 150 rt.s .by weight. per 100
parts by wer ghin dhe Hpaydiseaeifad 85 A2 pBERHIhyion, 4 3¢e BRIIRREd MEddr Can be
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and acrylic resins (such as nethyl

example, changing the amount of hydrocarbon introduced, the amount of a catalyst for

nanotube formation used, or supply position of those.

The composition of the present invention comprises at least one of resins and
rubber, and the carbon black or carbon black powder of the present invention mixed
therewith. On example of the mixing method is that the raw materials are mixed with
a mixer such as a blender or Henschel mixer, and if required and necessary, the resulting
mixture is further kneaded with, for example, heat rolls, a kneader or a single-screw or
twin-screw extruder. One example of mixing proportion is that the carbon black is
used in an amount of 5-150 parts by weight per 100 parts by weight of at least one of
resins or rubber. A

The resins that can be used are general-purpose plastics, general-purpose
engineering plastics, superengineering plastics and other resins. Examples of the
general-purpose plastics include olefinic resins (such as polyethylene, ethylene/vinyl
acetate resin, ethylene/vinyl alcohol resin, polymethyl pentene or cyclic olefin
copolymer), vinyl chloride resins (such as polyvinyl chloride or ethylene/vinyl chloride

resin), styrenic resins (such as polystyrene, styrene/acrylonitrile resin or



pol ynmet hacryl ate). Exanpl es of the general-purpose engineering plastics

i nclude thernoplastic polyesters (such as pol yethyl ene terephthal ate or
pol ybutyl ene terephthal ate), polyam des, polyacetals, polycarbonates and
nodi fi ed pol yphenyl ene ethers. Exanples of the superengi neering plastics

i ncl ude fluorine-containing resins (such as pol ytetrafl uoroethylene or

pol yvi nyli dene fluoride), polyphenylene sulfides, |Iliquid crystal polyners,
pol yacryl ates, thernoplastic polyimdes, ketone resins and slfone resins.
Exanpl es of the other plastics include phenolic resins, urea resins,
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epoxy resins, urethane resins, polyvinyl esters, polyimdes, furan resins,
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Exanpl es of the rubbers that can be used include natural rubbers, styrene-
but adi enetheubbplastic aualydstans t (such- st polyethylengbterephthalatey/| or upblgbatyleaer yl i c
rubbers, ethyl ene-propyl ene rubbers, ethyl ene-propyl ene terpolyners,
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Examples of the rubbers that can be used include natural rubbers, styrene-
butadiene rubbers, acrylonitrile-butadiene rubbers, butyl rubbers, acrylic rubbers,
ethylene-propylene rubbers, ethylene;propylene terpolymers, ethylene-a-olefin
copolymer rubbers, silicone rubbers, fluorine rubbers, thermoplastic elastomers (such as
polyester), chloroprene rubbers, polybutadiene rubbers, hydrin rubbers, and
chlorosulfonated polyethylene.
The present invention is described in more detail by reference to the following
Examples, but it should be understood that the invention is not construed as being
limited thereto.
EXAMPLES 1 TO 3 AND COMPARATIVE EXAMPLE
Acetylene gas was supplied to a vertical pyrolyzer (overall length: 6 m,
diameter: 0.5 m) from an upper portion thereof having a temperature of 2,000°C in a
proportion shown in Table 1 below. On the other hand, gasified benzene containing
ferrocene and thiophene, accompanying with hydrogen gas, was supplied to the

pyrolyzer from a further upper portion thereof having a temperature of 1,000°C in

proportions shown in Table 1 below. Carbon black formed was collected from a bag



in Exanple 1 and Conparative Exanple were observed with a transm ssion

el ectron mcroscope to observe the respective structure. The results
obtained are shown in Figs. | and 3. TABLE 1 Unit Exanple | Exanple 2
Exanpl e 3 Conparative Exanple Acetylene nB/hr 16 15 15 16 Benzene kg/ hr
3.7 1.7 5.2 0 Ferrocene kg/hr 0.3 0.2 0.4 0 Thiophene kg/hr 0.05 0.03 0.07
O To evaluate the conductivity-inparting ability of carbon bl acks obtai ned
in Exanples 1 to 3 and Conparative Exanple, the respective resin
conposition was prepared, and its volunme resistivity was neasured, as
follows. filkgr dledcdpronasstal fovd byttorhipohivn dfl the ymiykePS Cabon bldckadbtamade:

H700, a product of Toyo Styrene Co.) were blended in proportions shown in
Tabl e 2 bal Bxamfleel ard @ompagathiecfixhmplewere @bskededvindith @ tlaneaidsion (elecade nane:
LABO PLASTO M LL, a product of Toyo Seiki Seisaku-Sho, Ltd.) the nunber of
bl ade r evolierbsampe 06 oB@rveptie a¢spectiverspacarar elhefresudS@btfined 46 shownireEigs The
resul ti ng kneaded product was heated to 200C, and nol ded under pressure of
9.8 x 1061RadBo obtain a test piece having a size of 2 x 20 x 70 nm Vol une
resistivity of this test piece was neasured using a digital nultineter
(trade nanme: DEG TAL MULTI METER 756 FABLErboduct of Yokogawa El ectric

~Corporatjon) according to SRI| 2301. (2)| The test piece used|in nmeasuré¢nment
of volunme resistivity Wil cut| Exemprk ki|z&xample % |5 Exampled, | Gomparative | cut
pi ece, weight (EFT) of a resiln conpositlion per 10| minutes {l| dmampleom a
nozzl e hawi-pgieal | Nnerggihanmetier ofg2 mm was;geasured wisth a)flovgbility
measur i ng—devrce {trade nmame ] VECT - HNDEXERA—tt1, T a productof—Toyo—Sei Ki
Sei saku- 5Bg§nzeped. ) |unde®Mheat|i ng BY 20QC and’a 1 olad of-25 kgl 9 0
Ferrocene kg/hr 0.3 0.2 0.4 0
Thiophene kg/hr 0.05 0.03 0.07 0

To evaluate the conductivity-imparting ability of carbon blacks obtained in
Examples 1 to 3 and Comparative Example, the respective resin composition was
prepared, and its volume resistivity was measured, as follows.

(1) Volume resistivity: Carbon black and PS resin (trade name: H700, a product of Toyo
Styrene Co.) were blended in proportions shown in Table 2 below. The resulting blend
was kneaded with a kneader (trade name: LABO PLASTO MILL, a product of Toyo
Seiki Seisaku-Sho, 1.td.) the number of blade revolution of 30 rpm at a temperature of
150°C for 10 minutes. The resulting kneaded product was heated to 200°C, and
molded under pressure of 9.8 x 10° Pa to obtain a test piece having a size of 2 x 20 x 70
mm. Volume resistivity of this test piece was measured using a digital multimeter
(trade name: DEGITAL MULTIMETER 7562, a product of Yokogawa Electric
Corporation) according to SRI 2301.

(2) The test piece used in measurement of volume resistivity was cut into a size of 2 x 5
x 5 mm. Using the cut piece, weight (MFI) of a resin composition per 10 minutes
flown from a nozzle having an inner diameter of 2 mm was measured with a flowability
measuring device (trade name: MELT INDEXER A-111, a product of Toyo Seiki
Seisaku-Sho, Ltd.) under heating at 200°C and a load of 5 kg.



— e TesSur TS onra ned are shown in Table 2 below. TABLE 2 E eriment No. 1 2
345678 Carbon Kind Ex.1 Ex.1 Ex.1 Ex.2 Ex.3 Corn. Corn. Ketjen Bl ack
Ex. Ex. Black EC Parts by 5 10 20 20 20 5 20 10 weight PS resin Parts by
95 90 80 80 80 95 80 90 weight Volunme Sbcm 390 42 4 31 2 1,100 45 46
resistivity MFI 10 mn 30 8 4 3 525 3 1 The carbon blacks (Exanples 1 to
3) according to the present invention have excellent conductivity-inparting
ability and flowability as conpared with acetylene black obtained in the
Conparative Exanple. Further, it is apparent fromthe conparison between
Experinment 2 and Experinment 8 that the carbon black of the present
i nvention is alsoresulpesbtained oreKEIWEM BAMECK belest | en Bl ack I nternational Co.)
The carbon bl ack or carbon bl ack powder according to the present invention
can be arsBLE®ed as coating conpositions, conducting agents for battery

(prinaryugggh%&ﬁgl Secpnuary bq;teryﬁ fgetr— celf—ar apgchIPT;, ?TWEETHtic
agent s Of cGRUUFILAT A0GTS 1o 1 PEIC TR PAPEL S [T g ElRT | ihen
conduct i %ﬁ%-lnpar i ng| agents Tor resing and ru fier 3. ﬁo lﬂ A
carbon b| 48K cofprising a chain bddy whilch conpri seg 6?) ¢hai™n péigg Df
spherical car bof—part+etes—and—{2)y—~chatiparts—of +od-—shaped—~catboh
particle Eﬁ%]vsn 2 par5t (1) 1(gnd t i dhath par%o (2) Bei ng Yonnected| 2.
The carb weighte| bi mpd i n clgim 1 —{whereiln thelchainlpart of the

PSresin | Parts by | 95 9 | 80 80 80 95 80 90

weight

Volume Q-cm 390 42 4 31 2 1,100 45 46

resistivity

MFI g/10min | 30 8 4 3 5 25 3 1

The carbon blacks (Examples 1 to 3) according to the present invention have
excellent conductivity-imparting ability and flowability as compared with acetylene
black obtained in the Comparative Example. Further, it is apparent from the
comparison between Experiment 2 and Experiment 8 that the carbon black of the
present invention is also superior to KETJEN BLACK (Ketjen Black International Co.)

The carbon black or carbon black powder according to the present invention can
be also used as coating compositions, conducting agents for battery (primary battery,
secondary battery, fuel cell or capacitor), antistatic agents or conducting agents for

conducting papers, in addition to conductivity-imparting agents for resins and rubbers.
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spherical carbon particles conprises acetyl ene black, and the chain part of
the rod-shaped carbon particles conprises a carbon bl ack other than

acetyl ene black. 3. A carbon black powder conprising the carbon bl ack as
claimed in claim1 or 2 and a carbon bl ack other than the carbon bl ack. 4.
The carbon bl ack powder as clained in claim3, wherein the carbon bl ack as
claimed in claiml or 2 contains in an anmount of 10% by wei ght or nore based
on the weight of the carbon black powder. 5. A nethod of producing a carbon
bl ack, conprising supplying a raw material m xture conprising acetyl ene
gas, hydrocarbon and a catalyst for ¢§ bgyggnanotube formation to a high
tenperature field having a tenperature equal to or higher than a thernal

decomposi {1 on t EMPRIAh DIk dfbridifll LERiPOGY FAARS rifsfssﬁzgcﬁﬁgtros@‘“ure-

6. A method of producing a ca ck, conprising supp car bon

cont ai ni NGspRefdHl @hbdh ﬂaﬁiclé‘sairﬂo@g RAMALPARS JrebdBRhdpRD cafbdhi pastidlyy, ®he/ Shatn Of
acetylene gas and/or 'in the state that acetylene gas has been pyrolyzed,

and heat tﬁa@pﬁqbagdiﬂée;hﬁﬁspakﬁdz?ﬁeingicxﬁm@dat a tenperature equal to or higher
than a thermal " deconposition tenperature of the hydrocarbon. 7. A

conposi tion conpriThd@arbesiblackaas/cimed ihalléim anevhehsn ahé Raginbpat lof abe
claimed in claiml or 2 or the carbon black powder as clainmed in claim3 or
4 conpoungpheri¢dhecgbon partidles comprises acetylene black, and the chain part of the

rod-shaped carbon particles comprises a carbon black other than acetylene black.

3. A carbon black powder comprising the carbon black as claimed in claim 1
or 2 and a carbon black other than the carbon black.

4. The carbon black powder as claimed in claim 3, wherein the carbon black as
claimed in claim 1 or 2 contains in an amount of 10% by weight or more based on the
weight of the carbon black powder.

5. A method of producing a carbon black, comprising supplying a raw material
mixture comprising acetylene gas, hydrocarbon and a catalyst for carbon nanotube
formation to a high temperature field having a temperature equal to or higher than a
thermal decomposition temperature of the hydrocarbon, and heat treating the mixture.

6. A method of producing a carbon black, comprising supplying hydrocarbon
containing a catalyst for carbon nanotube formation, during pyrolysis of acetylene gas
and/or in the state that acetylene gas has been pyrolyzed, and heat treating the resulting
mixture at a temperature equal to or higher than a thermal decomposition temperature of
the hydrocarbon.

7. A composition comprising resins and/or rubbers, and the carbon black as
claimed in claim 1 or 2 or the carbon black powder as claimed in claim 3 or 4

compounded therewith.
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