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LOW ASH CARBON BLACKS 

FIELD OF THE INVENTION: 

The present invention nilates to new oil furnace caiban blacks having low suHur and a&h levels. which are particu· 
larty wel suited ror use in plastic and rubber compositions intended for cable shielding application&. 

BACKGROUND: 

Oil furnace carbon blades are generally produced in a furnace-type reactor by pyrolyzing an hydrocarbon feedskx:k 
wi1h hot «>mbustion gases to produce GOll'i>uation products containing particulate carbon tlladc. A variety of methods 
ior producing carbcn blac:ks by 1he oil furnace proc:eSg are generally known and are described in U.S. patents, such as 
U.S. Patent Nos. 3,922,335; 3,401 ,020; and 2, 785.964. An oil fumace process far producing c::ad>on blacks is also 
descibed in the QCIO\mOnly assigned US. patent application serial nuntler 071846,644, fDed Mal'Qh 5, 1992, 1he discl~ 
sure of which is hereby incorporated by reference. 

In one type of a furnace carbon blade reaetor, such as shown in US. Patent No. 3,401,020 10 Kester et al., or U.S. 
Patent No. 2, 785,964 to Pollock, hereinafter "Kester" and "Pollock" respec:tively, a fuel, ~ hydtccad:Jcnaceous, 
and an axidant. preferably air, are injected intD a first zone and react 10 form hot conDJs11on gases. A hydrocarbon feed· 
stock in either gaseous, vapor or liquid bm la also injected into 1he fnt zone whereupon pyralyais of the hydrocarbon 
feedstock commences. In this instance. pyrolysis refers 10 the thermal clec:on1>0Sition of a hydroc:atbon. The resulting 
cambusfion gas rrixture, in which pyralysis is ac:curring, 1hen passes into a reacticn zane wh•e CQl11Jletion of the car­
bon black forming reac:lion occurs. 

In another type of a furnace carbon black reactor a fiquid or gaS8Cll rs fuel is reac:tad wilh an oxidant. preferably air, 
in the fir1t zone to form hot combustion gases.. These hot coni:Ju&lion gases PIS$ from the fnt zone. cbmstream 
through 1he reactor, into a reaction zone and beyond. To produc:e carbon blacks. a hydrcc:arbonaceous feedstDck is 
injected at one or more points into 1he pa1h of 1he hot combustion gas stream. 'The hydrcc:arbonac:eous teed$1ad< may 
be liquid. gas or vapor, and may be 1he same or different than 1he fuel Ublized to form the ccrnbullltion gas stream. Gen· 
eraRy 1he hydrocarbons feedstDc:k is a hydrocarbon oil or natural gas. however other h)<drocadlonac:eous ~ 
such as acatytene are known in fhe art. The first (or corilus1fon) zone and the reaction zone may be divided by a choke 
or zone of restricted ciameter which is smaller in cross section than fhe coni>ustion zone or 1he reaction zone. The 
feedstcc:k may be injected into the path of th& hat cambus1ion gases ~earn of, downstream of, andfor in the 
restricted diameter zone. Furnace carbon black reactDrs of this type are generally descrbed in U.S. Reissue Patent No. 
28,974 and us. Patent No. 3,922,335. . 

In both types of pnx:esses and reactorS described above, and tn other generally known reactors and processes, 
the hot c:ombustion gases are at a t~ sufficient 10 · effect pyrcfysis of 1he h)<drocarbonaceaus feedstock 
irjected into the combustion gas stream. In one type of reactor, such as disclosed in Kester, feedBtock is injected, at 
0"9 or more points. into 1he same zone where con'b.lstion gases are being fOrmed. In otherfype reactors or processors 
1he injection of the feedstock occurs. at one or more points. after 1he ccntudicn gas stream ha.a been formed. In either 
type of reacta', since the hot c:on'bJ8lion gas stream is contirllally flClwing ctownstraarn through the reactor, pyrolysis 
continualfy occurs as 1he mix.tJre of feecfltDc:k and COIT'bJs1fon gases pas&e6 thl0ugh 1ha reaction zone. The mixture of 
feedstocdc and combustion gases in which pyrolysis is OCQJrring is hereinafter referred 1o, fhtoughoutthe appfication, as 
"the affluenr. The residence time of 1he effluent in 1he reaction zone of the raactar is sutflCient. and under conditions 
suitable. 1D allow the formation of carbon blacks. •Residence time• refers 1D 1he amount of time which has elapsed since 
the initial contact between the hot eombustion gases and the feedstock. After carbon bla.clc8 having the desired proper­
ties are formed, the ttn°4)91ature of 1he effluent is towered 1D stop pyrolysis. lhis lowering of the~· of the efl'lu· 
ant to stop pyrolysis may be ac:c:omplished by any known manner. such as by injecting a quenc:hing fluid, thtcugh a 
quenah, into 1he effluent As generally known to those of ordnary sfGlf in the art. pyrolysis i8 stopped when the desired 
carbon blaek produds have been produced in the reactot. One way of determining when pyrol~ should be stepped 
ia by aampling the effluent and measuring its toluene extract level. Toluene extract level is measured by ASlM 01618-
83 •Carbon Black Extractables -Toluene DiScoloration". 'The quench is generaDy located at the point where the toluene 
extract liwel of Iha elltuent reaches an acceptable level for the desired C8Jtlon black product being produced in 1he reac­
tor. Aftar pyrolysla is stDA:>ed. the affluent generally passes through a bag filter system to separate and coll&Gt the car· 
bOnblacks. 

Qlrbon blacks may be utilized as pigments. flltars, reinforcing agents, and for a variety of alher applications. They 
are widely utrazad u Oters and reinforcing pigments in 1he coq>ounding and preparation cl lU:lber ~and 
plastic compositfons. Carbon blades are generally Characterized on 1he basis of properties lndldng. but not limited to. 
-surface areas. surface chemistry, aggregate sizes, particle sizes and crystallte dimeneiona. The prcperties of c:arbon 
blacks are analytically determined by tests known to the art. including cetyl-trimelhyt·ammonium bromide adsorption 



2 
(CTAB) and dibutyf phlhalata adsorption (CBP). 

In adcfltion to a variety of other uses, such as lire, ho&es. belts. and plastics. c:arbon blacks are generally utilized in 

~ons intended for use as semi-conductive shielding contJ(lUnds fer electric power cables. Bactric power cables 

generally consist of electrically canductiva wires surrounded by a dfalectrfc insulating material which preven1S escape 

of electricity to the envira mant. Semi-conductive shields are used to promote longer life in underground poww cables. 

Two semiconductive layers are typically used: 1) the "c:anductOr shield'" which surrounds the conductor wires and is in 

intimate contact with the inside surface of the insulation layer, and 2) the "Insulation shield• which urounds the outer 

surface of the insulation layer. These shields act to inaease cable life by reducing voltage stress• aCf088 the insulation 

layer by providing a smooth interface at both the inner and outer surface of the insulation. Requiremems for both. shiekl· 

ing layers include a specified degree of conduclfvity, appropriate mechanical properties. including tensile strength and 

elongation to break, smoolh surface, as well as a high degree of chemical puritv. The semkonductive st\ielcls are ccm­

pesed of a mixture of a polymer and some type of conductive filter. carbon black has been found to be conductive filler 

material !hat bast meets all the requirements fOr this appl'ication. • 
A common cause of und11gl'OU"ld power cable failure is formation of "water trees• in the itJSUlation layer of the 

cable. One possible cause of water trees is believed to be due to the presence of water and water SOiubie ions. such as 

sulfur and metallic: cations. within the cable. Under the normal voltage gradients which Dist in the cable, these ionic 
materials tend to migrate thra.igh the insulation layer. When a continuous pathway of water soluble, conductill8 ion& is 

formed thrcugh the insulation layer, the cable fails. Analysis of cables has shown 1hat the concennlon of ionic impuri· 

lies sud'l as sulfur. cafcium and the &ke are higher in water trees and in the insulation near the conductor shield than in 

the sul'l'OLl'lding insulation material. One possible source of these ionic i!T1)Urities is the cabin blac:kfiUer in the c:anduc­

tor shield campound. 
. Calton blacks with low sulfur and carbon i"1J,lrity levels are advantageous for use in Jong-lite undergn:iund power 

cable shield~. The unique crass of carbon blacks pscduced from pure acatyfaie, raferred to as "acetylene 

blacks" are con&idered 1D be the industry &tandard fer having the lowest sulfur and cation in1:UilY levels. The caldum 
carbonate process and the acet)4ene gas process are generally used to marllfactute acatytene blade. 

However, the commercial availability of acetylene blades is limited and acetylene blacks are only commonly availa· 

ble within a narrow range of analytical and periormance prcperties. Fw1hermore. the cost of acetylene blacks is gener· 

ally higher 1han the cos1s of carbon blacks produced by 1he oil ft.mace process. 
Thus. 1he majority of commercialy l!Mlllable carbon blacks are produced using the oil furnace precess due to Its 

efficient use of raw materials and flexibility tar producing carbon blacks with a wide range of analytical and periotmance 

prcperties. 
From the foregoing discl ISSion, it is apparent that it would be aclvantageous to produce carbon blacks 1hat have ash 

and sulfur levels similar to. equivalent to. or lower than, ~ene blacks, using the oil furnace process. The furnace 

carbon blacks of the present Jnventlcn achieve this advantage and other advantages that will become appnnttrom the 

fellowing di8cu&&ion and e>ral11Jles. 

SUMMARY OF THE INVENTION 

We have diseoYared a n8'tY dass of furnace calbon blacks that contain so parts per mil6on (ppm) ash or teas. so 
ppm sulfur or lesa. and have crystallite clrnensions (L.) ard (la) of 30 angstroms (A) or less. Preferably the carbon 

blacks of the present invention contain 30 ppm, or lesa, ash and 30 ppm. or less, sulfur, and have a L. of 30 A or leas 

and a Le of 30 angstroms (A) or less. Most preferably the carbon blacks of the present inventiorl contain 10 ppm. or less, 

a&h an:f 10 ppm. er less. sulfur. and have a La of 30 A or less and a Lo of 30 arigstioms (A) or lass. As used herein, 

"furnace carbon black" refers to a carbon blackpnxluced in a furnace process wherein a hydrocarbon feedstock is pyro­

lyzed with hot conmusticn gases to produce canbuslion products containing particulate carbon black. The new class 

of carbon blacks may l1ENe any conilustion of morphologic;al/analytical properties achievable by the oil furnace process. 

For wire and cable applications. the carbon blacks of the present invention are characterized by having the following 
combination of properties: 

ash s 50 Flf)m; 
sulfurs 50 ppm; 
t..saoA; 
l.cS30 A; 
30 rrP/g s CTAB s 135 rri!fg; and 
105 cdtODg s CSP s 170 ccl100g. 

Preferably. for wire and cable aJlPlications, the carbon blades of the present invention .,a characterized by having the 

following combination of properties: 



uhs30ppm: 

sulfurs 30 ppm; 
i..saoA: 
lcS30A; 
30 rrP/g s CTAB s 135 rrfZtg; and 
150 ccl100g s OBP s 170 ccl100g. 

-· ;=-==-· ·- ·-· 

Most prefenlbly, for wire and cabte applications. the carbon blacks of the present invention ate chatacterized by having 
th• following combination of properties: 

uhs10ppm; 
sulfur s 10 ppm; 
i..ssoA; 
1..ossoA: 
30 rriltg s CTA8 s 135 rriZJg; and 
105 cc.1100g s OBP s 170 ccl100g. 

Additional preferred cariJon blacks of the present invention, for wire and cable applications. have the tlllcwing proper· 
ties: 

ash s 50 ppm, preferably :S 30 ppm, most preferably s 10 ppm; 
sulfurs SO ppm, prefsably s 30 ppm. moetprefnbly s 10 ppm; 
i..ssoA; 
lc:S30 A: 
120 rril/g s CTAB s 135 rrilJg; and 
105 cc.1100gs OBP s 130 ccl100g. 

Olher additional preferred carbon blades of 1he present invention have 1he following ccrnbination of properties: 

ash s 50 ppm, preferably s 30 ppm, most preferably s 10 ppm; 
sulfurs 50 ppm, preferably s 30 ppm, most preferably s 10 ppm; 
t.ssoA: 
lc:S30 A; 
30 rt1l/g s CTAB s 45 rrilJg; and 
105 cc/100g s DBP s 130 ccl100g 

We have also dlscowred new classes of nJ:lber and plastic C0t\1)0Sitlons containing the carbon blacks. which are 
particularly useful for wire and cable. caiductive and other applications. 

The calbon blacks of the present invention may be produced in a turnace calbon black reactor having a con1>UStion 
zone, a transftJan zcne, and a reaction zane. A carbon black yielding feedstock is injected info a hot combu&1icn gas 
stream. 1he resultant mbdure cf hot corra.tion gases and feeda1aCk passes into the reaction zcne. Pyrolysis of the 
carbon black yielding faedsfiOc:k is stopped by quenching the mixture after the c:arban blacks of the present invention 
have been farmed. Prefendiy pyrolysis is stepped by injecting a quenching ftuii. The process for preparing the novel 
carbon blacks of the present imiention wm be described in greater detail hereinafter. 

The rutlbets and pasties fer which the novel carbon blacks of this invention are effective include natural and syn· 
1hetic rutlbers and plastics. GeneraUy. amounts of the Gllbon blad< product ranging from about S tD about 300 pm1s by 
weight can be used for each 100 parts by weight of rU:lber a plastic (S-300 phr carbon black). Preferably amounts of 
the carbon brac:k ptOduc:t nanging from about 40 to about 90 parts by weight can be used for each 1 DO pans by weight 
of rubber or plastic (40-90 phr carbon black). 

Among the rubbers or plastics suitable for use with the present invention are natural rutt>er. synthetic nilber and 
their derivatives such as chlorinated n.ti>er, oopolymens of from about 1 o to about 70 pscent by weight of styrene and 
from about 90 to about 80 percent by weight of butadiene u;h as c:apolymer of 19 parts atyrene and 81 per18 butadi· 
ene, a capolymer of 30 partS styrene and 70 part& butadiane, a copolymer of 43 parls styrene and 57 parts butadiene 
and a copolymer of SO parts atyrer18 and 50 part& buladiene; palynun and capotymers Of conjugated dienes such as 
polytlufadiene. polyisoprane, polychlorcprene, and the Uk&, and ccpclymers of such conjugated dienes with an elhyl­
enie Ql'CUP-(Dlf8lnlng monomer copolvmerfzable therewith such as styrene, methyl styrene. chlarostyrene, acrytcni· 
tiile, 2-vinyl-pyridine. 5-melhyf·2·vinylpyridine, 5-elhyl-2~ne. 2-rnethyl-5-Yinylpyridine, alkyl-substilutad 
acrylates. vinyl ketone, malhyl isaptapenyl ketone, malhyl vinyl ether, alphamethytene catbaxylic ac:ida and the eslaf'8 
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and amides thereof such as acrylic acid and dialkylacrylic add amide; also suilltlle for use herein are ccpclymers of 
ethylene and other high alpha olefins such as propylene, but~ 1 and pentena.1; particularly preferred are the ethyl· 
ene-prop/lene Copclymers wherein the ethylene content ranges frcm 20 to 90 percent by weight and also the ethyten• 
propylene palymera which additionally contain a 1hird monomer such as dicyclcpentadiene, 1,4-hexadiene and methyl­
ene nosbornene. Adclitionally preferred polymeric con1)C6itions are olefins suctt as polypropylene and pofyethytene. 

An advantage of 1he carbon blacks of the present invention is that the Cllbon blackS are partic:Uarty well suited for 
·use in paNer cable shielding c:on,xrunds. The low sulfur and ash levels of the carbon blacks of the present invention 
wi11 help promote tonger cable life by minimizing the initiation of water 1rees in the inauation layer of the cable. 

A furttier advantage of the present invention is 1hat the carbon blacks are more econorric:al to produce than acety· 
lene blacks. which require 1he use of acetylene as a feedstDck. 

Other advantages of 1he present invention will become apparent from the following more detaaed description of the 
invention. • 

BRIEF DESCRIPTION OF THE DRAWINGS: 

Figure 1 is a cross-secticnal view of a portion of one type of furnace carbon black reactor which may be utilized to 
produee the carbon blacks of the present invention. 

DETAILED CESCRlPTION OF ntE INVENTION: 

The present invention is directed to new furnace carbon blaclls tming 1he fallowing properties: 

ash s so ppm, preferably s 30 ppm, most preferably s 10 ppm; 
sulfurs 50 ppm, preferably s 30 ppm, most preferably s 10 ppm; 
Las30A;and 
Lc~30 A. 

For wire and cable applications, the carbon blacks have 1he follONing prcperties: 

ash~ so ppm, preferably~ 30 ppm, most preferably~ 10 ppm; 
sulfurs 50 ppm. preferably~ 30 ppm, most preferably~ 10 ppm; 
1..assoA; 
Lcs30 k. 
30 m2/g s CTAB s 135 m21g; and 
105 ccl100g s DBP s 170 cc/100g. 

Additional preferred carbon blacks of 1he present invention, for wire and cable appllc:ations. have the following proper­
ties: 

ash ~ 50 ppm, preferably s 30 ppm, most preferably s 10 ppm; 
sulfurs so ppm, preferably s 30 ppm, most preferably s 10 ppm; 
1..asaoA: 
Lesso A; 
120 m21g s CTAB s 135 m2Jg; and 
105 ccl100g s DBP s 130 ccl1 OOg. 

Other additional preferred carbon blacks ot 1he present invention have 1he following combination of properties: 

ash s so ppm. preferably s 30 ppm, most preferably s 10 ppm; 
sulfurs so ppm. prefetably s 30 ppm, most preferably s ppm; 
Las30 A; 
LcsaoA; 
30 m2/g s CTAB s 45 ~lg; and 
105 cd100g s DBP s 130 ccl100g. 

'The carbon blacks of 1he present invention may be praluced In a modular, also reterredto as "staged", furnace car­
bon black reaclor. A section d a typical modular furnace caiton black reactor which may be utilized to pnxtuce the car­
bon black of the present invention is depicted in Figure 1. Other details of a typical modutarfumace carbon black reactor 
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·may bo found, ror ~e. !n fie dt9elcription contained in US. Patent No. 3,922.335, the disdo&ure of which is herein 
incorporated by reference; and lhe description contained in U.S. patent application serial nurmer 071846,644, filed 
March 5, 1992, the dlscfosure d which is hereby incarparated by reference. 

Preferably. the carbon black fUmace is construc:ted using materials and procedures that minimize lhe introduction 
of extraneous ash into the carban black formation piocess. 

U.S. patent application serial number 08/846,644 relates to a process for prOducing carbon blacks wherein an aid· 
dent-containing stream such as air, oxygen-enriched air, or cambustim producls of h)'drocarbon fuel and air, is injected 
into 1he reactor in the secondary raaclian zone at a point after the primary-reaction zone in Older ID accelerate the rate 
of surface modifying reactions in the secondary rea.Gtion zone by raising the t8fT1)81'11lUre in the secondary reaction 
zone without interfering with reecticns which normally aa:u in 1he primary readion. • 

The process ia suitable for use in any carbon black reacfDI'. wherein the·~ al the effluent stream prior ID 
1he downstream oxidant-containing stream injection is greater 1han 1800"F and less than 2"100°F. The location of 1he 
downstream axidant-c:onlaining stream injection is at any paint downstream of the primary reaction zone and i.pstream 
of Iha quench which terni1 lates reactions in the effluent. lhe amount of OICidant stream addition is sufficient ID raise the 
reactor effluent temperattn by a minimum amount. AT mm. depending on residence time. t. after oxidant addition and 
before quenching, defined by: 

AT min• 1598°F-6.20x(t. ms); where AT min<!: 110°Fand t<!: 180 ms. 

A fUmace carbon blac:k reactor that may be Utilized to produce the carbOn blacks of the present irMmlion is 
depicted in F'igure 1. Figure 1 illustrates a furnace cmbon black reaclor 2. having a contx.istion zone 10, which has a 
zone cf converging d*iameter 11; feedafDck injection zone 12; and raaGtion zone 18. The diameter of the coniuStior1 
zone, 10, up to the pcint where the zone of converging diameter, 11, begins is shown • D-1; the diameter of zone 12, 
as 0-2, and the diameter of zone 18 as 0-3. The lenglt of the contlu&tion zone. 10, ~ to the point where the zone of 
converging diameter, 11, begins is shown as L·1; the length of the zone of converging diameter is shown as L·2: and 
the length Of 1he feeclstoc:k injection zone is shewn as L-3. 

To produce carbon blacks hot combustie11 gases are generated in combustion zone 10 by cantacling a liquid or go. 
eous fuel with a suitable axidant stream such as air, oxygen, mixtures of air and oxygen or the like. Among the fUels 
suitable far use in contaclfng the midant stream in combuStim zone, 10, to generate the hot corrOJsllon gases are 

1 included any of the readily combustible gas. vapor or liquid atreama such as natural gas, ~. carbon monaicide, 
methane, acetylene. ak:ohols, or lcaroser'le. It is generally preferred, hcwaver, to utilize 1uels having a high content of 
carbon-containing corr1>QtH!ll11s and in particulsr, ~ The nltiO of air to fuel varies with the type of fuel uti­
lized. When natural gas is utilized to procluc:e the calbon blades of the present invention, the ratio of air to fUel may be 
from about 10!1 to about 100:1. To facllltate the gen8f8tlcn of hot conDlstlon gases. 1he oxidant stran may be pre­
heated. 

The hot combuatian gas stream flows downstream from zones 10 and t1 into zones 12 and then 18. The direction 
of lhe flow of hot combustion gases is shown by1he arrow In Figure 1. C&rbCn blac:k-yieldlng feedstoc:k. 30, IS inlroducecl 
at point 32. lhe distance from the end of the zone of converging diameter, 11, do#1lstleE1111 to point 32 is shown as F. 
In lhe exarrples described herein carbon black-yielding feedstDc:k, 30, was injected in the form of a plutality of jets which 
penetrate inlD the interior regions of 1he hot carrQstion gas S1ream to insure a high tate of mixing arid shearing of the 
hot combustion gases and the carbon black-yielding feedstock so as to rapidly end ~decontpOSa and convert 
the feedstock to Cllbon black particles and aggregateS. .. 

&itable b' use herein as carbon black-yielding hydrocarbon feedslocks, which are l'a!ldily valatilizable under lhe 
concfttlons of lhe reaction, incfude, but are not &mited to. the fclbNing: ofan such as ethylene, prcpylene. butyfene; 
aromatics such as benzene, 10luene and xylene; certain saturated hydrocarbons; and volatilized hydrocarbons such as 
kerosenes. naphthalenes. terpenes, ~ene 1ars, aromatic cyde stocks and the fike. 

The mbclure of carbon bla:k·yielding feedstock and hot cont>ustion gases {the •effluent") flows downstream 
through zone 12 into zone 18. In one 8X8111>1e described herein. secondary air 62 was injected at point 60 into zone 18. 
The cfistanceftomthe beginning of zone 18, to point 60. is shown aa "A• in F'igure 1. 

Quench 40, located at point 42, injecting quenchi.!ICJ fluid 50, is utilized to stop pyrolyais of the carbOn blade-yielding 
feedstock when the novel Clllbon blacks of the present invention are bmed. Paint 42 may be delermined in any manner 
knClWl1 to the art fClr selecting lhe position of a quench to step pyrolysis. One method b' determining 1he position of the 
quench to step~ is by determining 1he point at which an acceptable tDtuene lldraCt ltlllll for the novel calbon 
blac:ksafthepresentirwaitionisachieved. Tolueneexlracllevelmaybel'1'18fUUedbyusingASTMTestD181&-83"C8r· 
bon Black Extraclabtes - Toluene Discoloration•. Q is the distance from lhe beginning of zone 18 to quench point 42, 
and wlB vary according to the pOa(tlon of the quench. 

Suitable quenching fluids for use in producing Iha novel earbon blacks of the preaent inllention include quenching 
fluids kncNln in 1he art, including, but not limited to. water. 
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Aftertlie mbdureof hot~ gasea and carbon black-yieldino f~ is quenched. lhe COOied gases pass 
c:Jownstreatn into any conventiOnal coaling m:S separating means whereby the carbon blacks are recovered. The sepa· 
ration of the carbon black frr.m the gas stream iR raadlly a.cc:orr1)11shed by conventional meal'I$ SUCh as a pre:ipitator. 
cyclone separator or bag filter. This separaticn may be followed by peUetlzing using, far example. a wet pellelizer. Suit· 
able, pelletizing fluids far use in prcducing peUeted carbon blacks of the present invention include. but are not limited to. 
water. 

Any of the generally known and utillzed carbon black-yielding hydrocaibon feedstOcks, quenching fluids and pal· 
letizing fluids may be utifized to produce the carbon blacks of the present invention provided that the ash level of the 
carbon blacks produced does not exceed 50 ppm; and provided that the sulfur level of the carbon blac:Ks produced does 
not exceed 50 ppm. 

The levels of ash and sulfur which may be present in the feedstock. quenching fluid and pellelizing fluid utilized in 
producing 1he carbon blacks of the present invention, may be determined by a material balance around the carbon black 
prcduction process. The i'1>Ut streams in the calbon black praduclion process as the c:Ombustion air, the primary fuel. 
the feedstock, the quenching ftJid ind, if the cmbon blacks are wet pelletized, the pellelizlng fl.lid. 1f the primary fuel is 
natural gas !hat cantains no sulfur or ash, then only the feedstock. quenching tluid and pelletizingfluid need to be con­
sidered. The outputs d the carbon black production precess are carbon black and effluent gases. 

The theoretical ash and sulfur levels of a carbon black can be catGulated from a material balanc:e as fellows: 

[(H 1 ~lfCXt nae, pcuadslbour) x (Fr 11ract asb. ppn> + 
(QumcDrafc. paundslbcur) x (Qucndl ash. ppm> + (Ptllcunng 
fiUld nare. pcuadslbcur) x CPtllelmn8 fi111d ub. ppm)) ·----------------·-· 

{(Fec:dstock r.ate. pcun4s.rhour1 x t foeedsu:>Ck sulfur. ppm) .,. 
<Qucnchra!c. poundsibour> x <Quench suU'ur. ppm>• 
CPeUeazmg Ouid rare. pound.sthourJ x CPtllecmng Owd sulfur. 
ppm)} 

Suliur. ppm= -----------·--------·---

'Thus. in order to produce the c:arbon blacks of the present invention: 

[(Feedstock r.ue. poundslhoun ~ fFeedst0ek ash. ppmJ + 
CQucnchrat.e. pounds/hour) x <Quench ash. ppm>+ . 
CPelleunng Owd rate. poundslhour> it 1Pelleuzing flwd ash. ppm)] 
----------.. ---... ··--·--·---. ... ------·-... -··-- s .SC> pp:m.. ash 

(carbon black rare. pouacislhour> 

It is well known that approximately 50% of the sulfur in~ feedstock exits the carbon black process in the effluent 
gas. Thus the cala.llated sulfur ltMl set forth abcNe is the theoretical maximum. In general, in order to produce the car­
bon blacks of the present invention; 

[<J=eedSIOCt rw. pcunda'haur> x (0.s>}(F block su!f ur. ppm> + 
{~ ~) x (Qumdl sulfur. ppm) + 
CPdtcmmg fl111d rare, pcundllhcur) x CPtlleazuag Ouid sulfur. ppm)} 
· · s 50 ppm. sulfur 

(Carbon bbck rate, paundslhaur) 

'The following testing procedures are used in elevating the analytical and physical pre>perties of the calbon blacks 
of the present inventon. 

The cetyl-trirnelhylamrnonium bromide absorption value (CW3) of the carbon blacks was det•mined accotding to 
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ASTM Test PICCedW'e DS7SS-85. The OSP (dibutyl phthalate value} of the carbon blac:ll8 was detemlned according to 
the procedure set fonh in ASTM 03493-86. 

The ash lcwel, sulfur level and crystallite dimensions La and Le were determined by the following procedures. 

ASH CONTENT QETEBMINATIQN 

The ash level of the carbon tuu:lcs was determined by calculating the ash percentage fran a metals analysis of the 
carbon black. The ash le1tel is defined as the sum of the Oxides of the fORowing element&: AJ, Ba. Ca, Cr. Fa. Mg, Ni. Si, 
Sr, V. Zn, Kand Na. The calculation of ash percentage from malals analysis assumes that the metals are present in the 
ash as oxides and that the thirteen elements measured are the only ones present in the ash at significant concentra­
tions. The ash percentage is calculated by summing the lelfels of the oxides of the 1hirteen elements measured. Each 
oxide is calculated as fellows: • 

Na20, ppm• (Na, ppm) x (MoleaJlar Wt. Na 20) /2 x (AtDmic Wl Na) 

N.203. ppm. (Al, ppm) x (Molecular Wt Al203) 2 x (Atomic Wt. Al) 

Cr 20 3• ppm= (Cr, ppm) x (Molecular Wt Cr 20s)/ 2 x (Atomic Wl Cr) 

MgO, ppm= (Mg, ppm) x (Molecular Wt. MgO) I (Atomic Wt. Mg) 

&O, ppm= (Sr. ppm} x (Molecular Wt. SrO} I (Atomic Wt. Sr) 

NiO. ppn • (Ni, ppm) x (Molecular wt. NiO) I (Atomic Wt. Ni} 

eao. ppm • (Ba. ppm) x (Molecular Wl BaO) / (Atomic 1Nl Ba) 

Fe20 3, ppm• (Fe, ppm) x (MOleaJlar wt. Fe20 3) /2 x (Atomic wt. Fe) 

CaO, ppm =(Ca, ppm) x (Molecular wt. CaO) I {Atomic Wt. Ca) 
r 

SiO 2, ppm• (Si, ppm) x (Molecular Wt. SiO 2} I (Atomic Wt Si) 

v 20 5, ppm• CV. ppm) x (Mclecular Wt v 20 5.) / 2 x (Atomic 'lt't. V) 

ZnO, ppm• (Zn, ppm} x (Molecular Wl ZnO) I (Atomic Wl Zn) 

K20. ppm• CK. i:ipn) x (Molecular Wt. K20) / 2 x (Aiomic Wt. K). 

The amount cl each element, In ppm, was determined bY an elemental analysis of the carbon black by Inductively 
Coupled Plasma (!CP) and Atcmic Absorption (AAS) apectrophatomel The analysis irNolves ashing, fusing and dis· 
salving a san'(:>le of carbon black followed by1he spedrOphotomalr ~of the solution. lheresults are calculated 
based on the weight of 1he carbon black. The analysis is based on the atomic emission and a1Dmic ab&orption of cati· 
ons. 

The following equipment and reagents were utilzed: 

1) Analytic:al balance • readable to 0.1 n:ig 

2) Platitun crucibles and covers • SO ml capacity 
3) Muffle furnace (Blue M model #E-S14A. manufadured by Blue M, Blue island, IL) 
4) Desiecatcr 
5) Support. steel rod wilh a reclangular base· approx. 18 inches tall Support ring, extension, iron • approx. 3 inches 
in diameter Connector fOr the support ring triangle, fused, silica covered - appox. 2 inches on a side Meker type, 
high t~e bumer Tongs, crucible type, platinum tipped 
6) Polyprcpylene wlumebic flasks - 100.0 m 
7) Inductively Coupled Plasma (ICP) Spectrometer manufactured by INSTRUMENTS, SA., JV-38 Sequential Scan­
ning High ResoJUUcn ~and an H-20 external manodlromatal 
8) Atomic Absarplion (AAS) Spedrometer marl.lfactL1red by PERKfN ELMER, Model 603, dual element (Na-K) ho!· 
low cathade tube source 
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9) Deionized water (18 megcbm) 

10) Fu&icln flux: Ulhium tetrafxnte (U2B407) SAKER #4503-01 Rux Chde 1iW<EA ANALVZEO• Reagent 
11) Hydroc:hloric Acid (HC1) ·reagent grade 36.5-38.0% BAKER #953S-03 'BAKER ANALVZEO' 
t2) Nitric Add • (HN03) • cancentratlon: 69.0-71.0% BAKER #9601.03 'BAKER ANALVZEO' Reagent 
13) ICP metal standatds for both the ICP and AAS ca&btations The standards were of t1gh purity. stable fomUa· 
tion, and easily sol&bfe in a 5% HN03 solution. The standards used wse from SPEX industries of N.J .. 

The following technique was utilized with the equipment and reagents listed above. The sample preparation was 
done singularly and a blank was not run. 

I. Cleaned and dried Pt crucibles were prepared as fallows: 

1. The Pt c:rucibles were boiled in HC1 for 15 minutes (in a hood) 
2. The Pt crucibles were then rinsed in deionized water, dried in an oven, and COOied in the desiccaiDt. (care 
was 1akan not 10 contaminate the crucibles wilh Na from contac:t wilh the technician's hands~ the use 
of tongs} 

IL &urpe waighls: 

The weight of the crucible was recon:fed. 
Carbon black was placed in10 the cruci>les until th'1 were 213 full and the weight of the carbon black S8f11)1e 
was detemined. ' 

Ill. The crucibles were placed into a cold muffle furnace and heated 10 SSO°C. The S8fT1Jlas were left in the mulfle 
furnace for li:lcut 16 hours (overnight) or until the carbon black was ccmplelefy ashed. 
IV. The samples were COOied in the desiceator and reweighed to determine fie ash weight. 
V. 1.0 grams of lithium tetraboratewas added to each CNC1llle and nDed with the Sln1)le ash (ar blank). 
VI. The Pt crucible was covered with a Pt c:rucible cover, and the covered cruc:i:lla was placed in the triangle sup. 
parted by 1he ring held by 1he stand and heated with the burner (in a heed). The flux-ash mixture was braught to 
fusion t8f11*81Ura (850 deg C) and then the flux mixture was held at a ~re of 1000 deg C for about 30 
minJtes or unti the ash is dissolved. 1he melt was swirled occ:asionafly to· cbtain good mixing and to h_, the dis­
solution. 
VII. The flux was caoled as follows: the hot crucille was awirlad to coat the aide with a thin layer of flux. This action 
helped aid the dissalution of the flux. 'The crudble was Immediately dipped Into a container of cold water to an 
equivalent height of the c:ontained fusion. The rapid coaling cracked the flux for mare etrlCient dissolution. 
VIII. Approximately 40 ml of a 5% HNOa solution was added to the cold crucible to dissolve the flux. Heating and 
the action of a small magnetic stirrer was also Ldlnd as necessary to h8':1 clssolution.. 
IX. When the flux was dissolved, the c:ontents of the crucible was added to a clean acid washed 100.0 ml plaslic 
volumalric flask. {When Be was used as an internal ICP standard [10 µghnl) - than 2.0 ml of 500 µgfml Be aolutiOn 
was ad:fed to the 11ask). The wlume was brought ._., to the 100 ni mark with 5"" HNOa solution. 

The ICP was calibrated using 1he proper procedures b' 1he instrument and Checks are made fol' intmferences 
between elements. Multi-element standards were used to sinl)fify the analysis. calibration and recalibration are per­
fcrmed by1he ICP CCJl11)Uter. Each element was divided between four standards with a concentratiOn range as foll<MS: 
(in µglmt) 

AI0·50 Mg0-250 V0-20 

Ba0-250 Mn0-20 Zn0-20 

Ca0-250 Nf0-20 Zr0-20 

Cr0-20 Si o-so 
Cu0-20 Sr0-250 

Feo-50 TI0-20 

' 
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The standards were matrix malched to the saf'l1lles. 
The AAS was calibrated with inc:IMdual standards each time a series of analyses were run. The standards were a 

mixlure of K and Na with a 1% by weight addition af U2B407 and a 5% by volume addition of HN03. 

K-Na K-Na 

STD 1 0.00 µg/ml STDS 5.0 pg/ml 

2 0.50 µg/ml 6 10 µg/ml 

3 1.0 J.IQ{ml . 7 25µg/ml 

4 2.5 J.O'ml 

The first gioup of metals were run on 1he IC?. The CDn'1)Uter atrached to the ICP performs the calculations baaed 
on ~e weighfs, dilutions. and volumes. lhe results were element by weight of carbCln black. A blank con'ecticn was 
unnecessary if the analysis sfandards are matrix matched to satJ1)1es. 

The Na and K analy8is were done on the AAS and Iha results are in p.g/m1. A blank con'edion was unnecessary if 
the analysis standards are matrix matched to Slftl)les. 

The calculatia'I to µgig of 

CB= 
{AAS }'If/ml)( 100.0 ml) 

tsampe wt. [Jr.Im)) 

The par cent ash is calculated as tilows: 

(wapt d rhc asb{sram.sJ)C 100) 
~ashbywt.=- ---

(waghl d rhe CB sample [lramsJ) 
.·-

The ICP results were repcrted to the nearest µgfgJam. The K-Na results are reported to the nearest 0.1 p.g/gram. 
Be was added as an internal standard to if'l1X'OVEI lhe precision af the analysis whm using the ICP. 

SULFUR CONTENT QETEBM!MAT!ON 

A wavelength dispersive x-ray fluorescence spectrOphotomet procedure was used to measure the total sulfur 
content of calbon blacks. The tilowing equipment and reagents were utilized: 

1. Analytical balance • readable 1D 0.1 mg. 
2. SPEX MixerJMill Model 8000 • baU and. pestle impact grinder 
3. SPEX 13 mm Die Set (112 inch diameter) with two 13 mm po&shed steel pelets (Madel 3613) 
4. CARVER Hydraulfc Press • with a capacity of at least 12 tons 
S. X-rayttuoreecence spectrometer; RIGAKU Model 3070 with an Rh target end window x-ray tube COt11XJter con· 
trolled with data handling 
8. Weighing/mixing vial - disposable polystyrene CHEMPLEX c:at. no. 1133 - 75 mmx 26 mm diam. 
7. Ball pestle. 8 mm CHEMPU:X cat. no. 1208 
8. Boric acid 1/2 gram 1ablets • spec:lrOgraphic grade CHEMPLEX c:at. no. 750 blending, grinding, and briquetting 
additive 
9. 1 inch square plastic boxes 
10. BaS04 • Barium SUifate CpcMder) Certified Reagent FISHER SCIENTIFtC CO. c:at no. B-68 
11. Spec:lroBfenc:t CHEMPLEX cat. no. 660 
12. label tape • b &an1>1• labels. 
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13. Masking tape • 1 inch wide· for sealing 1he vial taps. 

·A 0.25 gram(+/-- 0.0010g) 98mple was weighed into a labeled mixing vial containing two ball pestles and two 112 
gram boric acid 1atllets. A S8JT1)1e label was prepared for the vial that calJd later be transferred to the pfastlc box:. The 
vial tap was taped cfosed an·the vial to prevent leakage. 

The vial and contents were 1hen mixed for 1S mil'lrtes using the SPEX m11. lhe ball pestle was remc'led and the 
contents of the vial were 1hen poured into lhe 112 inch die and pressed at 20,000 pourds for abCUt 20 seconds. The 
termed pellet was 1hen transferred to the labeled plastic box without scratching 1he pellet faces. 

The x-r~ set up was as icllaws: 

X-ray set-un 

f>· 10 detector gas 
helium atmosphere 
x-ray tube at 40 K'I. 65 millamps • Rh and window tube 
Element Cede: SOS: Group: CB-s (RIGAKU System) 
S K-alpha Ge crystal wavelength • 110.700 degrees 
badVOLJnd correction wavelength • 109. 700 degrees 
so second count time 

· 10 mm ~·holder - 15 nm diaphragm 

A two standard calibration table was used to prepare a plot of corrected intensity.versus weight% S. The standards 
consisted at carbon blacks pnMausly analyzed by a ~ravimetric method and were as t>llaNs: 

CBS1 • 0.001% S 
CBS4 = 0.84% S 
CBSR = reference standard (calibration alpha update) (10.0000g BaS04 + 1.0000g Spectroblend ·mix 15 to 20 min) 

(make a pellet with a portion offhe mix.) 

NOTE: This reference standard was ccnstruc:ted with BaS04 to awicf any 'VOiatiiity prcblems with suffur with 
repeated reuse of the~ pellet. 

The saQ1)(es were run and 1heir sulfur content calcufated as weight% S of thec:mban black by1he x-ray ~r. 
The resulfs are reported to 1he nearest part per miDion (ppm). The standard deviation of the method is 16.4 ppm. 

cmBMMJJQN OF CB'{STAl.LCJ! DIMENSIONS La and~ 

The crystalllte dimensions L. and~ Of the carbon blackweredetenninedbyan x·iayanal~ofthe carbon blacks. 
The three basic c:rystalrlnity parameters 1hat may be obtained frarn an x-ray dilfraGtion pattern are: 

1) d-spaclng: The average separation distance In anQSlJOl'l IS between carbon layers which are roughly parallel and 
equidistant in a graphitic ar turbostlatic carbon; 
2) Le: lhe average crysta1Bte dimension in angstrcms in 1he C-direction, i.e. 1he height of the "stack" of ca1bon lay­
en;; 
S} t._: The average crystaJrite dimension in angsti oms in 1he A-Direction, i.e. 1he average layer diameter. 

The procedure far determining 1he x-ray cliffrac:tion pattern was as follows. 
First a sarrpe of the carbon black was dried in an oven at 12S°C far appro>limately one hour. Approximately one­

quarter inch Of 1he dried SBn1>le was poured into a dil\ containing a S1andaftf open holder far a horizontal goniometer. 
The camcn black in the die W88 then aushed with a brass rod using a circular motion. After ctushing the crushed car­
bon black was brOken up with a spatula. The crushing and breaking up of the carbon blaekwas then repeated one time. 

Appmximately one half of 1he carbon black was 1hen removed from the die and the remainder was pressed ta 7 
tons. The JX'eaeed pellet was 1hen removed from the pellet holder. 

M x-nw-.ram of 1he pellet was obtained 'Sing a standard powder dilfraction system with a c:apper x-ray tube run 
at 40· KV (kikMllts) and 35 ~ A step-scan control system was utilized to obtain the difftactcgram between 8° 
and 120, • qe increments cf O.OS° with a 3 aecond count interval. 

1be ~ ti/IN data was ttanaferred to a VAX CCJn1U8t ~fat processing and determination r:I d-spaclng, 
L. and Lo. All 1RB a C8lbon black was analyzed by the same procedure for UH as ' control standard. 

nte rubber and plastic ~ons in 1he ft>llowing ~ were Mluated utilizin; the l>ltowing test proce-
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dures. 
The Melt Flow Index. ("MFr) of 1he campositions was determined according to the procedure set forth in ASTM 

01238-89. 
The volt.me resistivity of the~ was determined in 1he following mamer. The vatume resistivity (VR) of 

a specimen is the pmduct of its electrical resistance {A) and its cross sectional area (A) divided by its effective length 
(L) as shown by 1he following equation: 

VR•RxA/L 

The electrical resistance was df:ltarmined as follows. A coupm having a length of 6 inches and a width of 1.5 indies 
is cut from an extruded tape. Two ccupons are needed for each COrTlXJUrxf and they are cut from the tape so that the 
length is in the dirac:tion of extrusion. A half inch wide strip of silver paint (in 1his i~ DAG#416 from Acheson Dis­
persions, Part Huron. Michigan was used) is applied to both sides of the end of the c;oupan. The top, bottom. and edges 
of the coupon are covered within the half inch dimension. After the paint has dried, the compounds' width, thickness, 
and the distance between the painted areas i& measured using appropriate gauges. lhe caupons are placed across 
one 5 inch by 16 inch patyc:arbonate sheet so that the pairted ends are off 1he polycarbonate sheet. The three CiOUJ)On$ 

are arranged so 1tlst they are separated at least 0.25 inches from each other • .Another polycarbonate sheet of the same 
dimensions is placed on 1Dp.of the~. Both polycalbonate sheets are secured using appropriate fasteners. Brass 
shims. 0.25 inch by 0.5 inch in dimensions, are placed over the painted areas on the tcp and bottom of the exposed 

coupon ends. Aflp'opiate dips are atlached on 1he end of the wires to the brass shims. A digital multimeter, (in this 
case a Oigitec H10·2120 fram United Systems Corp.. Daytan. Ohio was used) is ubTiztd 1o determine the eledrical 
resistance. 'The electricat resistance has units of ohms while A. and L have units of square centimet• (cm2) and cen­
timeters (cm), respectively. Therefore 1he volume resistMty has units of ohms-cm. 

The effectivene&& and advanlages of the present invention will be fLll1her Blu&lrated by 1he following examples. 

EXAMPLES 1-2 

Examples of the r10'Jel timace carbon bfadcs of the present invention were prepared in a reactor generally 
desa'ibed herein, and as depicted in Figure 1, Ullizing reactor c:ondltions and geometry set forth in ~e 3. The fUel 
utilized in 1he cambuslion reaction waa natural gas S&Q>l\ed to the reactor at about ambienttempelature. Eq:lpl'OlCimately 
TrF. The liqtid faedBtock utilized in the exarl1>1• was a c:ommen:ialty available ~ mixture having the prop­
erties indicated in "lilble 1 below: 

'nlble 1 

. Feedstock 

Hydrogen/Carban Ratio UJ3 

Hydrogen (wt.%) 8.00 

Carbon (wt. 'Mt) 92.4 

Sulfur {ppm) <20 

Ash(ppm) 8 

A.P.I. Gravity 15.6115.S°C (SOl6C)OF)[ASlM 0·287] 10.4 

BMCI (Visc-Orav) 85 

The quenching fluids utilized in each ~e was wa1er having the ash and sulfur lavels set forth in table 2. Thia fluid 
was also utilized far palletizing in ~ 2. 
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Tablt2 

Ash and Sulfur Analysis of 
Quenching/Pellelizing Fluid 

Fluid 

Ash CPpm) 3 

Sulfur {ppm) <0.3 

The reactor conditions and geometry were as set forth in Table 3 below. 

TABLE3 

CARBON BLACKS 

Ex.1 Ex.2 

0-1,in. 20.5 20.5 

0·2. in. 12.4 10.4 

0-3,in. 36 45 

L·1, in. 27 27 

L-2. in. 12 12 

L-3, in. 12 12 

F. in. 6 6 

A, ft. NA 16.5 

a. ft. 90 90 

Oil lnj Pt. 32, ) Tips# x Size, in.) 9x0.070 18X0.052 

Oil Rate 82, g:>h 760 940 

Otl Press. 32, psig 250 140 

Oil Preheat. 32, °F 200 200 

Total Comb.Air. ksclh 450 450 

Tang. Corri>. Air rate, 62, kscfh NA 125 

Cont>.Air Preheat, °F 1100 900 

Natural Gas, kscfh 16.4 8.2 

Air/Bum Gas Ratio 9.7 9.7 

K+, gK+/100gal oil 0.1 0 

Q~rate.gph 1215 1800 

Temp. at Q, °F 1470- 1400 

Pell. Fluid Rate, lbshlr NA 3660 

lnj. • lniection; Comb. • c:ontJustion; Press • pressure 
32 • Point 32 an Figure 1; gph • gallona,lhour; pst..poundslaque inch; ln.•inches; fl.feet; 
°F • dagreas Fahrenheit; kscfh • standard cubic feetlhour, in 1ooo·s 
K+ .. potassium; gK+/100gal oil • grams K+/100 gallons teed&tDck (oi'I) 
NA • not utized; Tang. Comb. Air rate, 62 • l&ngential air rate at paint 60 in zone 18 
Pell. Fluid Rate • paUallzlng fluid rate: t>slhr • pounds per hour. 
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The cemon b!adG produced in Example runa 1 ·2 were analyzed accordino to the proceclures described herein. The 
properties of the two elC8nlll• carbon blacks, two control camon blac:ks and a typical acetylene black are set forth in 
"r.tble4~ 

Tatlle 4 

Carbon BlackAnalytical Properties 

Carbon Black Control 1 Example 1 Control2 Ex8J11)1e2 Ae~ene Black 

CTAB{m21g) 130 130 35 3S . 60 

CBP (cct100g) 112 112 124 110 220 

Ash {ppm) 90 <30 220 <30 <30 

Sulfur (ppm) 200 <30 3000 <30 <30 

La cA> 21.3 21.5 22.5 22.4 33 

Lc<A> 15.7 15.6 18.1 19.6 34 

The ~e runs descri:>ed herein iUustrate the effect of feedstack and quenc:hing fluid ash and sulfu' lavels on 
car0on black ash and sulfur levels. The anaJytical prcperties of CTAB and CBP were the same far the ~e 1 and 
the Control 1 carbon bfac:ka. Hcwwer, 1he total ash level of the Conlrol 1 carbon bfac:k Is 90 ppm and the totaf sulfur 
level of the Control 1 carbcn black is 200 ppm. In contrast. 1he Example 1 carbon black. a carbon .black of the present 
invention, had a 1Dtal ash favel of < 30 ppm and a total sulfur level of < 30 ppm. 

Similarly, the resulting analytical prcperties of CT~ and OBP of the Example 2 and Conlrol 2 carbon blacks were 
similar. HoWever, the total ash and sulfur levels Of the ~e 2 carbon black. a carbon black of the present invention, 
was much lower than the 10lal ash and sulfur levels of the Conlrol 2 carbon black. 

The acetylene black is provided in Table 4 for comparison PLrPQSeS. As shown in Table 4, the Exan'4:>1e 1 carbon 
tKck and the Example 2 carbon black, carbon blacks of the present invention, have ash and sulfur IEWls C0111J8rab1e 
to the acetylene black. 

EXAMPLES: 

Elhyfene ethyl aaylate (EEA) compositions containing the carbon blacks d exan.,te 1 and Control 1 were pre­
pared and evaluated. The EEA ublizecl has an MFI (meltflow index) of 6 gf10 min. and a density of 0.931 glcrrii. The 
COl\1)0&i1ions consisted of c:arbon btac:k and EEA only. 

1Wo EEA c:oq:>ositions. A and B. each cantaining 38%. by weight. C8Jbon black were prepared using the carbon 
blacks of ~e 1 and Control 1 as shown in Table 5 below. 

1llbfe5 

EEA~on Carbon Black Wt.% Carbon Btack 

A Control1 38 

B Exaq>le1 38 

The EEA compositions were prepared utilizing a Werner-Pfleiderer twin screw mixer. 
The volume resistivity and MFI of each of the EEA ~ A and B, was Mluated ac:cotding to the proce­

dures described herein. The rawlta are set forth in Table 6. 

Table& 

EEA C0111XJSition VolLrne Resistivity @ MFI 
20"C 

A 97ohmcm 39.8 g/10 min. 
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111ble 6 (c:antirl.led) 

EEA~ Volume Relislivity • MF1 
20°C 

B 64ohmcm 40.9 g11 o min. 

These results show that EEA ~ons utilizing the carbon blackaof the present invention having ash and sulfw lev· 
els less than or equal to 50 ppm (EEA Composition B) have volume resistivity and MFI vatues substantially equivalent 
to the EEA co~ praduced with the ccJ1trol carbon black. 

EXAMPlE4: 

Ethylene elhyl acrylate (EEA) QQn1JOSltions containing the carbon blachs of i:xa-. 2 and Control 2 were pre­
pareid and evaluated. For further CQl1l>8risOn purposes, an EEA COi~ contairting an acetylene black having the 
analytfcal prcperUes lilsted in ~e 4 above. was also P.r91*ed. The EEA utilized has an MFI {melt flaN index) of 6 g110 
min. and a density of 0.931 g/crti). 

'The compositians consisted of carbon black and EEA only, each containing 40%, by weight. and were prepared uti· 
llzing a Banbury rnbcsr. The corq:ionents of the three EEA compositians are shown in Table 7 below: 

Table7 

EEA Con1>osftlon Carbon Black wt .. carbon Black 

c Control 2 40 

D ~e2 40 

E Acetylene Black 40 

'The volume resistivfty and MFf of each of the EEA ~ c. D and E. was eualuatad ac:ccrdlng 10 the pro­
cedures desaibecl herein. The results are set forth in Table El: 

EEA Conipositlon Vol&me Reai&tivily @ MFI 
20"C 

c 20otvncm 43.6 gl10 nin. 

D 27ohmcm 43.0 g/10 min. 

E 35ohmcm 4.1 g/10 min. 

The results show 1hat EEA co"1)06itions utiflZing the carbon black of the present inwntiOn having ash and alfur lewis 
leea 1han or equal to SO ppm (EEA ConlpQSition D) have valume resistivity and MFI values &Ubslantially equivalent to 
the EEA COtl'J)OSi1jon produced with the Control carbon black. 

Moreover, these results also show 1hat EEA compositions Incorporating the carbon blades of the present invention, 
(EEA Conposition D) has a &ubs1anlially equivalent volume resistivity value. but a lower MFI value in CCln1J8ri&on with 
EEA corq>OSilions incorpotating a typical acetylene black (EEA Composition E). The higher MFI value in1>artecf by the 
carbon black of the present invanlfon (EEA Conipositlon D) lrdcates a higher rate of flow which indicates a lower vis· 
easily and in 1um indicates that the~ is advantageous for extrusion processing. 

As a result of the carl:lon blacks of the present invention having ash and sulfur lwels less than er equal to 50 ppm, 
it is expected that 1he calban blacks of the present invention wiD mininize the initiation of water trees in compositigns 

intended for useaseemi-conductiveshielding ~far electric power cables. Therefore. power cables using wire 
shielding COITJ)osilians incorpol atil ig the carbon blacks or the present invanticn would be axpacted to have longer sarv· 
ice rives than power cables using wire shielding c:ampositions incarporating heretofare known noncelylene carbon 
blacks. 

ltshould be dearty understood that the forms of 1he present invenlfon herein described are IUustrallve only and are 
not intended to limit the scope of the invention. 
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1. A furnace carbon black having an ash level less than or equal to 50 ppm: a sulfur level less than or equal to so ppm, 
a La less than or equal 1D 30 A and a Le less 1han or equal to 30 A. 

2. The carbon black of claim 1 wherein the ash level is less than or equal to 30 ppm and the G&ifur level is less than 
or equal to 30 ppm. 

3. The carbon black of claim 1 wherein the ash level is less than or equal to io ppm and the sUfur level is less 1han 
or equat to 10 ppm. 

4. The carbon black cf claim 1 further dwac:terized•by having a CTAB of 30 • 135 rri!-Jg and a DBP cf 105 • 170 
cc-J100g. 

5. The carbon black cf claim 2 further characterized by having a CTAB of 30 • 135 rftl.Jg and a DBP of 105 • 170 
cd100g. 

8. The carbon black of claim 4 wherein the CTAB is 120 • 135 rftl.tg and 1he DBP is 105 • 130 cc/100g. 

7. The catbon black of claim 5 wherein the CTAB is 120- 135 rri'-lg and the DBP is 105- 130 CC/tOOg. 

8. 'The carbon black of claim 4 wherein the CTAS is 30 - 4S rftl.Jg and the DBP is 106 • 130 cd100g. 

9. The carbon black of claim 5 wherein the CTAB is 30 • 4S m2/g and the DBP is 106 • 130 ccl100g. 

10. Thecarbonblackofclaim4wherein theC'l'.Mis 130 rrfl.lg. theDBP is 112CC/tOOg, 1hela is21.5A.1he Lois 15.6 
A. the ash level is leas than 30 ppm and the sUfur level ia leas than 30 ppm. 

11. Thecarbonblackof daim4wherain1heCTABis35rri'-lg, the DBP Is 110cd100g, thale.is22.4A.theLeis19.6 
A. the ash level is leas than 30 ppm and the sUfur level is less than 30 ppm. 

12. A ccmpositian of matter axqJrising: a material selected from 1he group coil&iating at ntiJels. plastic:&. and mix· 
flles thereof; and a furnace carbon black having an ash IM lessthan or equal to 50 ppm, a sulfur level Jess than 
or equal 1D 50 ppm and a La less 1han or equal 1D 30 A. and a Lo Jess than or equal ID 30 A. 

13. The ccmposition of claim 12 wherein the carbon black has an ash level less ttan or equal to 30 ppm and a sulfur 
level less 1han or eqml to so ppm. 

14. The composition of daim 13 wherein the carbon blac:k has an ash lavel less 1han or equal to 10 ppm and a sulfur 
level less than or equal to 10 ppm. 

ts. The composition of claim 12 wherein the carbon black has a CTAB of 30 - 135 rrfl.tg and a DBP of 105 • 170 
cc/100g. 

16. lhe COt1l>CSition of claim 12 wherein the calbon black has a CTAB of 120 - 135 rri!Jg and a DBP of 105 - 130 
cc/100g. 

17. The~ of claim 12 wherein the carbon black has a CTAB of 30 ·45 rrfl.tg and a OBP of 105 • 130 ccl100g. 

18. The composition of claim 12wherein1he carbcn blacki& P'esft in an amount between 5 and 300 phr. 

19. lhe compoaiticn d claim 12 wherein the carbon black is present in an amount between 40 and 90 phr. 
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