. CARBON BLACK, METHOD FOR PRODUCI NG THE SAME, AND I TS USE FIELD OF
THE | NVENTI ON The present invention relates to carbon black, a nethod
for producing the sane, and its use. BACKGROUND ART Conventionally,

- conductivity has been inparted to rubbers, resins or the |ike by
cont ai ni ng carbon black therein. In particular, acetylene black has a
chain structure of spherical carbon particles, and therefore has
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carbon bl ack. For this reason, acetyl ene used.
However, recently it is required to inpart far high conductivity to
resins or the like. Further, the maxi num amount of carbon bl ack that

can be conpounded without dEEID QRTHMIN VRSN physi cal properties
of resins or the like is substantially fixed. In view of those
facts, it is cOmsputesneihwabtioheslgeesecirbat blgek, ahaetholl Yove dbdns tel sai,
the requirement is to develop carbon bl ack having markedly excel | ent
conduct i vagyitsiusparting ability. SUMMARY OF THE | NVENTI ON KETJEN BLACK
(registered trademark, a product of Ketjen Black International Co.)
is considered to have a conductBACKGROBEYRARYT abi ity about 2 tines

that of acetylene hlack, but is extrenely expensive. Accordingly,
one obj ect of #%"%P%‘é"’ilﬂt conelieiYIohas; been dmpiresd i@arubberariseins b theklike by

having a copducti viity-i ting ability conparable tqQ that of KETJEN
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(2) chain parts of rod-shaped
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 acetyl ene bl ack,

- and the chain part of the rod-shaped carbon particles conprises a
carbon bl ack other than acetyl ene bl ack. The present invention al so
provi des a carbon bl ack powder conprising the above-described carbon
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In a preferred enbodi nent of "t he carbon

above- desartioRgdricta! BRthbhark @PMPIhEEhiiA paft (FNOM cined@Y0 by wei ght
or nore based on the weight of "the carbon black powder. The present

i nvention fur tiher prefeeniddsbcalifeithertthe feaoa ik hedcledl PR JPHBE Kpherical
conprising supplying a raw naterial m xture conprising acetyl ene gas,
hydr ocar Berbongadickescanglirisst adetylemxelblbei) andniod ¢Hagn pat BhiHeaBdishapedation
tenperature field having a tenperature equal to or higher than a

t her mal dedoipsosinpriees 2 earpen blacik ethef thhhecetplyde blaelt.bon, and heat
treating the m xture. The present invention also provides a nethod of
produci ng a caM§opreptidryentiosngse giregdesup plagtiang blagli risoeded oromprising the
contai nin ata) yst for_carbon nanotube formation, during

a 1
pyr ol ysi é‘g%‘fe" gsetYed prIbepn Blaghk @nd casban ihiacksatheretham she shovedestibed gertioas
been pyrfalé:\{zed, and heat treating the resulting m xture at a

t enper atL]f “equal to or higher than a thermal deconposition

t enperature ofI t_he elrtxé/dr ocarb i,nyention further
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accor di ngnd QurbdieoiRdies&Merl nvention has excel | ent
conductivity-inparting ability as conpared with the conventi onal

acetyl ene bl auk.pré®enfinfvestidd ﬁr&%ﬁ@réﬁﬂ%&%ﬂeﬂ%d%@ﬁ%ﬁu&ﬁ% LN hakk,
or carbon powder to be 2 conpounded with resins or the Tike iIs

decr easedomprisingpapelging 4 hawheatarimlunixtedk dddgrising 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
t he conventional conposition can be provided. Further, according to
- the nethod of producing the carbon black of the present invention,

t he carbon bl ack or carbon bl ack powder according to the present

i nvention can easily be produced. BRIEF DESCRI PTI ON OF THE DRAW NGS
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1. Fig. 3 is an electron m crograph (nmagnification
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THE | NVENEIoblillbe clurtier dtackgofo theenghes @ﬂﬁrddﬂﬂtﬁigtﬂh@rtaﬂﬁﬁpcﬂhé@ﬁ fhe
chain body conprising (1) chain parts of spherical carbon particles
and (2) eheen paettionfthe odtbeh et aacdiom blaelt tovldes acdording haithe padsént
(1) and the chain part (2) being connected, as shown in Figs. 1 and
2. The carvsotiobkacéasdy be producedent i nvention has a uni que structure

as conpared wth acetylene black constituted of only the chain part

(1) of spherical carb PESCRIPTIEONE OFhEHE BBAWINGSof spheri cal
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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 pum, more preferably 0.2-100 pum, 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 |east one. Length of the chain part (1) of
spherical carbon particles is preferably 5-99% nore preferably
10-95% per the entire length of one chain body. The preferable
enbodi nent of the carbon black according to the present invention is
that the carbon black conmprising the chain part of spherical carbon
particles co | i art the . .
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of the present invention conprises a mxture of 'the carbon ack of
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t he present invention. Exanples of the carbon black other than the
car bon bleablodfiert loé the cabentbldch\vaeosridmg ionk piesear BfvehedeistthaClie carbon
furnace bl ack, ketjen black, and carbon black constituted of only a
fibrous ﬂ?lﬁckiccmp(‘izg)ngdhe thean pant o6 sphistiagkcadfont peetiglees@nprisen uetylesnblack,
The carbon bl ack powder of the present invention contains the carbon
bl ack of ahthéhe ghair @art ofrthempi-shaped carboaneskt cahprisesfartainl hiddk aMepHay
wei ght, nore preferably 20-100% by wei ght, based on the wei ght of
the car b8FEBERS Rargewa@wk- ThBe eaipoplapk gt thepwereat inyentidnecaprhegmaduced by
i nvention can,b r odyced roduci ng the carbon black of the
present i Wﬁtthf)g OT IQEU & Hifgcar L@é‘g‘b%ﬁﬁofﬂl%ko g pEesgrigaviensign dgperiped
car bon blhgl%%?[teper than the carbon bl ack of the present invention.
The carbon “black powder of the present invention can further be
produced by sgi; I ondi L] } hod for producing the
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constituted of only a fibrous portion (2) of the carbon black of the present invention.
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The carbon black powder of the present invention contains the carbon black of the
present invention in an amount of preferablyl0-100% 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 catbon nanotube formation to a high temperature field having a



hydr ocarbon, and heat treating the m xture. Exanples of the

hydr ocarbon that can be used include saturated hydrocarbons such as
net hane, ethane, propane or butane; unsaturated hydrocarbons having
doubl e bond such as ethyl ene, propyl ene, butene or butadiene;

unsat urat ed hydrocarbons having triple bond such as acetyl ene,
propyne or butyne; and aromatic hydrocarbons such as benzene,

t ol uene . those,. the aromatic hydrocarbons are liquid at
room tenggg?g%%@g? %ﬂ?&l atr(r;eoreglg’i&lfagl tﬁ%(@d*ﬁ??@%i gﬁ%‘?‘@‘\ﬁ/}tm tempesaiieg pEtthe
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handl ed. Further, an elenent contain in the conpound i
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conpared with fine particles. For this reason, e organi c
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conponent in the raw material m xture conprising acetyl ene gas,

hydr ocar ogh anberzeogtialugse of vylemandbiithesd alidrabih@fic iy dideadbon A& G E:
gas is 40-99% by wei ght, hydrocarbon other than acetylene gas is

1- 60% by TONE| RIPErAWg. Bheé asateabijsmiked pnanatsipevifotimatinlysi SoSnaibtube
parts by mei%ht per 100 parts by weight of the hydrocarbon. One
exanpl e Jernp Wher Heuthes feasai gie aremplés hdipearbonslade paticHlaly pref@aily ubkae
preferred errqui ment. ]i n the péog}lii;ti on nethod of the present
invention is “thaPtRes Ayt et 0on FesMeuppli s Cianibegispy pothe siatalyt for
acetyl en wapd/or. in state that acetylene gas has been
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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 misxture
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 ot her 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 nanotube formation and supplying

t he resuldghr ek 1 re.t i u el d ,or
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chain part, and the respective parts are connected and grown in the
sane reackiton passlet). oFabowx a9pDX;. | Thérsfops, efacienthen trhiain Beéetylene gas,
conventional production apparatus of acetylene gas (as described 1n,
for exampiydrocapon-B6- 937GH)st ifer vamdybeaetmtienandaspplyings thepteseldng rram
an upper side of such a vertical pyrolyzer, and gasified hydrocarbon
cont ai ni Agpteriad angtyrettofphighalsopaiseirt diatdit drosupplyisg pptliosatbon containing a
acconpanying with a carrjer } gas, such as. hydrogen, from an optional
portion KEHYSHTetRenebe fommatisnaluring pyserisis & aetylanoea, téporefemble that
particul ar, where the sified.hydrocarbon_cqntaining a catal yst for
Panot ube VIR 16 15 SUBiEbI? Echiel BRReREOROREd GRATUFANER Foper Bhehein
acetyl en I ortjon, such.a further, upper, portion is regi o
navi g e tEtep PRI, ltpof Hehicfne Masgrtsp iR RS s daihd: Frbrdodie
acetyl eneg : : t %rhﬁ b5 RARS~ of r od- shaped carbon
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contacts with the chain part o spherical “carbon partic

pyr ol ysi samegaeno®iesdgiet yl ene gas, and then passes through a further
hi gher tenperature region than the formation region of the chain part
of rod- shapedFoardxampfrarit iic|pesferabld shaenhblesvatipatiablddatiion abpdri@s of
chain part of - 6 rod-shaped carbon particles to increase. O course,
t he gasi kidilehy gro asrdrseribed 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
500-2,006°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 may be introduced into a
500- 2, 000C region |lower than the introduction portion of acetyl ene
gas. Carbon black thus forned 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
treatnment. In the production nethod of the present invention, a size
of spheri ti hhtici-ne i art ol spheriL g C
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chain part can be controlled by, for exanple, changing the anmount of
hydr ocar henolisttaddsiuc edl]ectitie apyamatos surh a3 coabad, wag ffiterf or #lafiat UbBector. If
formati on used, or supply position of those. The conposition of the
present irageredi emd cengsirgetheatatbemstladné dfenr paifil amd, forlehempleandid
t he carbon bl ack or carbon bl ack powder of the present invention

m xed tHedERgth, On exanpl e of the mixing nmethod is that the raw
materials are mxed with a mxer such as_a bl ender or Henschel

m xer, and if lpdieiprosyciarompibed of theypresenbinventising psige of mphearigaleparticles in
further kpeaded wt for exanple, heat rolls, a kneader or a :
si ngl e- séE‘:e o pa(t\,\ﬁa_@épgwcgﬂgar o PRrtictsse 2psk adenath of the ghaig part can be

pnoportion j on black s used amouni of 5-150
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copolyner), vinyl chloride resins (such as polyvinyl chloride or
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pol ystyrene, styrene/acrylonitrile resin or 7

acryl oni tri | e/Thet coipprséicst off thagresesi mventiordcanpydes Gt teasi 0se 68 v@thsamd
methyl 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.

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

copelymer), vinyl chloride resins (such as polyvinyl chloride or ethylene/vinyl chloride

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



pol ymet hacryl ate). Exanpl es of the general-purpose engi neering

pl astics include thernoplastic polyesters (such as polyethyl ene

t erepht hal ate or pol ybutyl ene terephthal ate), polyam des,

pol yacet al s, pol ycarbonates and nodifi ed pol yphenyl ene ethers.
Exanpl es of the superengi neering plastics include fluorine-containing
resins (such as polytetrafl uoroethylene or polyvinylidene fluoride),

pol yphe nya‘(:%ﬂ@niﬁﬂ%:ﬁbhﬁﬁ%gg/ styir &l d r&ﬁ%s talg po%&f‘?@{ fs ’reﬂﬁé y a(‘lglﬁésﬁl aég:"nr{)lf:tggl
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resins, unsaturated polyesters, alkyld resins, silTconeresins, epoxy
resins, tHE@idp@IREc I @8lyRstersPOlsyo NY  FSIYERSlend®OktbpRiRASte Td%r FblytesiR

xyl ene resins, thernosetting reinforced plastics and pol yner "al I'oys.

Exanpl es tefephthelatcdbpelyamideat polyacdielsupsigicirbehdiee and@inibdfied Wab®hsnylene
styrene- butadi ene rubbers, acrylonitrile-butadi ene rubbers, butyl

rubbers, eattary| i ExampdreoSthe etphydngineerpng piasteseincludbeffiorine-containing resins
et hyl ene- propyl ene terpol ynmers, ethylene-a-olefin copolynmer rubbers,
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lismted thereto. EXAMPLES 1 TO 3 AND gﬁ?PARATIVE_ MPLE Acetyl ene
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Car bon bl acks obt ai ned .

ethylene-propylene rubbers, ethylene-propylene terpolymers, ethylene-c-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 showmn in Figs. 1 and 3. TABLE 1
Unit Exanple | Exanple 2 Exanple 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 eval uate the
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To evaluate the conductivity-imparting ability of carbon blacks obtaineg 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 Seisalku-Sho, Ltd.) 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.




The results obtained are shown in Table 2 below. TABLE 2 Ex erinent
No. 12345678 Carbon Kind Ex.1 Ex.1 Ex.I Ex. 2 Ex. 3 Coin.
Corn. Ketjen Black Ex. Ex. Black EC Parts by 5 10 20 20 20 5 20 10
- wei ht PSresin Parts by 95 90 80 80 80 95 80 90 weight volune 92-cm
390 42 4 31 2 1,100 45 46 sistivity MFl 10 men 30 8 4 3 525 31
The carbon bl acks (Exanples 1 to 3) according to the present
i nvention haveTl exe I lfiﬂt' c(ﬁndu ti vi.ti-i rrEarti ng ability and
flowability as ComparedHiPthagsaeypantablepbelevobt ai ned in the
Conpar at i ¥ggEkanpl e. Further, it is apparent fromthe conparison
bet ween ‘ nd-Experinment 8 that the carbon bl ack of the
present | ENPERNR. | s al sdl sulperd or] t ¢ KETJBEN BLAGK Ket| en Bhrack s
| nt er nat | ‘o CpKindThe| &rbon Bl ladk Eerl daEkan |bEack [powele] e&g0 Heha
to the pri@8&nt i{nventijon can be al so ugsed as |coating EXONPOSExt | ONfack
conducti|ng agents for batterly (prijmary battery, seg¢ondary batteryc
fuel cel] or cap&aisttgr|), sant|i st@tijc zgent syoor (copduc¢ti By agent S| T qf
conducti|ng paper sgiglitn laddi tijon to [condugtivity-inpafting agents|for
resins arkt mdtbbePsts byll0 €3 AllMSgo 1.| Agecarfbogy bl acdy COMPYs ST NG a chgpn
body whilch conpriv&sgis (/1) chdi n parits of |spherical carbon partic|es
and (2) |chainz ppnts off rad- ghaped [Cagbon particlss, tl'ng)o(, Tatr 11 att
carbon as
25

(1) and [tresighal n part| (2) Being gonnecfed. 2] The bl ack
cl‘)ai med [imricl ai mydo erginthg charn pcrt3uf t'ng ; n

The carbon blacks (Examples 1 to 3) according to the present invention have
excellent conduetivity-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.

10



spherical carbon particles conprises acetylene black, and the chain
part of the rod-shaped carbon particles conprises a carbon bl ack
ot her than acetylene black. 3. A carbon black powder conprising the

- carbon black as clainmed in claiml1l or 2 and a carbon bl ack ot her

than the carbon black. 4. The carbon bl ack powder as claimed in claim
3, wherein the carbon black as clained in claiml or 2 contains in
an anount of 10% by wei ght or nore sed on the weight of the carbon
bl ack powder. 5. A nmethod of produci IMBarbon bl ack, conpri si ng

Pydr ocar bon and 4 SaPRT PR IBPHESrB ot PR aach SPRREPOr 1] §hein Rrighot

thormal dRaisper prE SIS bRy SR wFrE Oh os-YaPh sHoOaRer ALt the chain
i ) 6. duci ng a carbon bl ack,

Egﬁg£:gggghgag%%§%ﬁgh%§§?§éa %ﬁfc I%Q%@aining a catal yst for carbon

| . . for
nanot ube for mat | ome dibbRBIRK 8 ¥aleols 266hY] cOfegB5uADder L.t e

state that acetyl ene gas has been pyrolyzed,

resul ti ngpherical Wasboat partickAPesabyied auAbnd B10% Ni@hele Lhap 5%{ h&' iRl

deconposition tenperature of the hydrocarbon. 7. A conposition

conpri si mod-sleped sabod partidldsibarpsisefaearbHEbIGAE BRRr PhAGKrASe Gl Med in
chPmI o?dZ or the carbon black powder as clained in cﬁalmS or 4

conpounded t h&r evh tdrbod 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. Amethod 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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