bl ackg\ghvi ng many inportant applications, such as fillers, reinforcing

agenks,, pignments and the |ike. More particularly, the invention relates to
furnace bl acks having high surface areas. According to the present

i nvention there is provided a furnace-type carbon bl ack r c%b‘?‘7i3
characterised by having an iodine surface area of at |east 600n2/g, a pH

value of less than 5 and a DBP value of at |east 160cc/1Qy. Preferably the N
novel bl acks are characterised by having an iodine surface area ranging ‘
from 800 n2/g and hi gher. Al so, the-freferred carbon bl acks have a pH
ranging from2 to 4 wwth the nost preferred being in the range of 3 to 4.
Wth refF8@&Et o structure level, the preferred DBP values are from 180 to
350, and higher, with the most preferred ranging from180 to 275 cc/100y.
The novel bl ackkGRfSYRBACE: AREA: CARRON i%ri’fd%%/ be obtained by the process

descri bed and_cl ai ped in, our copendi licati.on for Letters Patent No.
8023333. In t %r’o‘&%%’ég?-ii? 5?35&%%8’%0 as‘ifr’%igic e ¥iRgkTanYhe

LSLLS?;%%%}% t%ﬁa”p%é%é%’?%%égﬁgspﬁpeaﬁé? dRmanTatafotelia, avelis” nio o
ore | OTHGHIFARE 0! 10O Sl G.taeh LAY G Ay dRuE gk o
The fecdhilod to | futfl6! BLabIANBUTIRE hidh WG 050 Blagghor ont I ets

i nto the conbustion gases fromt peri:pt her e streamfo a degree
According to the presen;*ihvéntion there is provided

TITLEi/"HIGH SURFACE AREA CARBON BLACKS" This invention relates to furnace «+s-.4

a furnace-type carbon black product characterised by having
an iodine surface area of at least 600m2/g, a pH value of
less than 5 and a DBP value of at least 160cc/100qg.

Preferably the novel blacks are characterised by
having an iodine surface area ranging from 800 mz/b and
higher. Also, the preferred carbon blacks have a pH
ranging from 2 to 4 with the most preferred being in the
range of 3 to 4. With respect to structure level, the
preferred DBP values are from 180 to 350, and higher, with
the most preferred ranging from 180 to 275 cc/l00g.

The novel blacks of theabrggent invention may be obtained
by the process described.éﬁé:biéi@ed¢in_gu: copending
application for Letters éétéﬁt‘ﬁa,”80233j3.

In the process for productiﬁg-high'surface area

blacks, the following operation is'dbserved. A



sufficient to achieve penetration and thereby avoid coke form ation on the )
wal | s of the carbon form ng zone of the reactor. In this instance, however, @
the feedstock will have been in- 10 jected into a preforned stream of
3aseous.-tonbusti on products contai ni ng added wat er vapor thorougly m xed
therewith. The anmount of added water, as stated earliar, is critical to the
successful operation of the present process, and this feature together with

t he ot her indicated operations, includingagui- 15 site overall percent
conmbustion ranges and definite residence tines are directly related to the
production of the unusually high surface area furnace blacks. In the
preparation cf the hot conbustion gases am ployed in preparing the blacks

of the presenpatbﬂmhﬂ-bdrryiﬁhéims 20cuidigireast-ed fredacechk tiasbhkaiemedusti on
chanmber a liquid or oys .a sui tabl e oxidant stream such as

.air, oxygen, H??&aﬁ’r;ggfg‘f %ﬁi“?s g&yﬁé‘ﬁ BrPF e ™99 REF 5™ CAndiYy ““™f he on

fuel's  suitaphecfor gHSEs lfﬂoi’vﬁﬁé?'f:.hng ddhnBride: axdsAbonSit @ANLVErdae

coLnbustion chanber to generate the hot conbustion gases included any

of the readi Lineay velefksygef Hte 1gast Wénﬁl‘?ﬁt Per opedopgui (Fhe feedstock

;such h ; terleS <€ r r wever

to util se?ue?g ﬁ\%ﬁgg?ﬁﬁ COE?, ifr}antt1 of: car ozr;]&lcelgﬁ 23 ﬁ;t% ig(‘;crn:t):(li}%onents

and in pzrhbxﬁhﬂsaﬁ.pnl"gﬁkee foar hibasper 15ber;e>can’plhe tste&xeamsSardeg&-elen met hane
such as natural nd nodi fi ur aj are exel | ent

fuel s as well s‘égﬁd‘tiﬁEF ’s"'t F&B VecBﬁP%\‘“r"?ﬁt*Qn ‘:"r‘ﬁ §her§3’fy ﬁ\}‘éi‘rdoéf‘bﬁn@rg‘uch as

various hydroggf BPRn08Re%addl of itAEi ChrdBH £F&i1AET YordV of PrRAYELSdIC! udi ng
et hane, propane butane, and pentane fracttons,

In this instance, however, the feedstock will have been in-
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10 jected into a preformed stream of zaseous combustion products
containing added water vapor thorougily mixed therewith, The
amount of added water, as stated earliar, igs critical to the
successful operstion of the present process, and this feature
together with the other indicated operations, including raqui~

15 site overall percent combustion ranges and definite residence
times are directly related to the production of the unusually
high surface area {urnace blaclks.

In the prepacrctlion cf the hct ceombustion gasss em-
ployed in prepariag the blucks of the oresent invention, there

20 are reacted in a suitabla combusticﬁ ch.owbar & liquid or gaseous
fuel and a suitable cxidant s ? ;j_éhéd'fs air, oxygen, aixtures
of air and oxygen or uhe 1.\_;!"mon*itde-_431 suitable for use
in reacting with tha OX lduﬂt strp.1 nn7ﬁ'; combustion chamoer to
generate'tﬁe hot comauéticn:ggﬁaé;aré inéluded LRy of

25 combustlﬁlé'gas, wapor or liquid cirzoms such as hydrozan, care
bon mdnbxide, methane, ncstylene,riéaﬁoi;;_keroaane. it is zen-
erally preferred houever, o utili:a_fu&i waving a high con-
tent of carbon-conta1n¢ng components Lng, in particular, hydro-

carbons, For: exa*p*c, stroa vich 1a methone such as natural

.‘._-




. 5-~.fuel oils and the like. As referred to herein, the primary com *
usiion represents the anount of' oxidant used in the first stage of the
 ar process relative to the anount of oxidant theoret- ically
ired for the conplete conbustion of the first stage hydrocarbon to form
carbon di oxide and water. In the present 10 process, the primry
conbustion may range from about 858 -about 300 percent conbustion, wth
the preferred primary or first stage conbustion ranging from 85 to
150 percent conbustion. In this manner there is generated stream of hot
conbustiorf gases flowing at a high linear velocity. It has furthernore
been found. 15..-that a pressyre. differential hetween_ t|he conbustion
chanBér %nr?dm?ﬁleﬂreeagfi"dﬁ‘?:’ﬁééjrﬁ‘e"r“g?‘ a‘t""L‘e'a:gt")‘If'O“ﬁ? s 2*16% kPa), and pre-
ferahkyl ofs other stiebud Hon3:kBa)k hD:: 02c(:6 WFahydrckabbond S desir- able.
Under these conditions, there is produced a stream of gaseous conmbustion
pr od@EER Afoy¥aekqusy nY AT EPR A2 s8Rty EEuEbnangoreip8FY By ~car bon
bl ack: ¥igled 1A ol Cb iUk OGADANBORAUS, e flspaGkad 0 of A g red carbon

bl ac e products S ¢nt conbusti on gas stream enanating fromthe
B i mingl cddsbarst ithe kil shAasimefearédrpehateiry ohe girikheagtcom- [err] at
the nost preferable temperatures .heing at abgve 0 [err] 25

( 164BE§ELONTREPTIRFEDE B niifs EPOWP s CF e G ditrebEf i at @it 1hsE [$738F by i nt r oduci ng

the genbysshb@Mar ﬁrotg@s%e§ela‘iinjeotof{§{}': CHELNSeE okiHAS Slamecof smaller
di amater be whic ma , e or restricted such as by
meandcallfy reguinedt Fondihe gerpissle cdmowticd of kheifirat stdse point in the

i Seﬁ}(’)glrdocsatrggg ’tovw%gzr'x%\ c:[ar} o:fx et?i%%{rlggkéni.dsig;gerrc.ef El‘ll tYhei r;]:jrggér?t(_j into

10 process, the primary combustion may ronge from agbout 85 to about
300 percent combustion, with the preferred primary or first stage
combustion ranging from 85 to 150 percent combustion.,
In this manner there is gemerated & stream of hot combustiom gases
flowing at & high linear velocity. It nas furthermore been found

15 that a pressure differential between the combustion chamber and
the reaction chamber of at least 1.0 p.s.i. (6.9 kPa), and pre-
ferably of 1.5 (10.3 iPa) to 0 {69 XPa) p.s.i., is desir-
able.l Under these conditions, there is produced a stresm of
gaseous combustion products possescing sufficient energy to con-

20 vert a carbon black-yielding liquid hydrocarbonaceous feedstock
to the desired carbon blach-?ééﬁg@##,:fThe resultant corbustion

gas stream emanating from the primcry’combiftien zone sttains

Tt

a temperature of at l=ast. T2200°F {1318%); ~with the most

preferable temperatures baing at - loict above - 3000°7F
aott 23 pTorellad oo Same

25 (1649°C). The hot ccuburilon
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0 roctazrabed.
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stream diraction ot « hlsh 1lificr -

wd

by Introducing the cowbustion gascs Into aa caclorsd tiansition

stage of smaller diameter which wny, 1f dasizod, be tapercd cr
restricted such o5 by mcans of o convontional viwtudl .zhroat,

30 It is at this point in the =rocess, which is rEised.es the
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‘where the com bustion gases aré traveling at high velocity and there
exists a 5 gas kinetic head of at |east above 1.0 p.s..i (6.9 kPa), a
suit- -able liquid carbon bl ack-yiel di ng hydrocarbon feedstock is in- jected
into the conbustion gases, uhder sufficient pressure to achi eved desired
penetration thereby insuring a high rate of m xing and shearing of the hot
coeirbusti on gases and the |iquid 10 hydr.ogarbon feedstock. As a result of
this environnment, the liquid hydrocarbon feedstock is rapidly deconposed
and converted to carbon black in high yields. Suitable for use herein as
hydrocar bon feedat AGls , Wil ahe fe@adidok Y| Alillrgehl 8nyBdela {he, condi tions
of the reaction are unsaturated hydrocarbons 15 such as acetyl ene;

ol ef i ns suclthesstxdnr efichotprophybsienbgaselsene; aromatics such as benzene,

t ol uene and xyl ene; &ertai n Zatfrgt ed hygr ocar bgns; andhvol gtilized

hydr ocar bons such as'REF REEFAEULATAS I HhFBRESCHE, PrARSs Ve V&N T ar s,
aromati ¢ CyQult$éw @esedskd Beavdliag dPailghidbchegdaidekeds dxbestLd
substantially 20 transversely fromthe outer or inner-periphery, or both,
of the sbrea@msokingiicchesliofi oh Ipasesahiavet hed p.fot nftod KPP nuﬁaﬁ’ilzfy' of small

coherent jet | e t iy t-he,interior.reqgjons,or,core of the
stream of c%l uié (%?1 gg‘ts‘%g’ Eb%@né’f’g?%%é"gﬁ%{%agu%% Iteﬁggk%ppégiﬁb jets

woul d i npi ngected nLopbaché CoduPGion phids, anest isaffidinchyaans ban
feedstock- may_readjly be jntro- duced as . coherent streams of.-liquid by
'forcing th&PreYRd deatkrd PEBRK athPRiFrsbpI Asaring obighinatee’f hating a
di aneter ranRgifge fdr@MRe fkneOo 2EHEMhot Qomb: Sgf W’ Gk
preferably rqg'ng?gi r?gn}r%%]xagocz. ([er r?) . O{ng‘t_!;%o flsjleSng% [ rlléh under an

i njec- 30 Thydoecgrbepsfeasistogki i discatresudtachitbie ¢dwirdesentadtpenetrati on.

liquid hydrocarbon feedstock is rapidly decomposed and converted

» B . -~
t he stream of hot conbustion gases. Mdre particularly, in the second stageC/
oy

to carbon black in high yilelds, Suitable for use herein as
hydrocarbon feedstocks which are readily volatilizable under
the conditions of the reaction are unsaturated hydrocarbons
15 such as acetylene; olefins such as ethylene, propylene butylene;
aromatics such as benzene, toluene and xylene; certain saturated
hydrocarbons; and volatilized hydrocarbons such as kerosenes,
naphthalenes, terpenes, ethylene tars, sromatic cycle stocks
and the like, The liquid feedstock is injected substantially
20 transversely from the outer or inner-periphery, or both, of the
stream of hot combustion gasesiip_éﬁngpfm of a pluralicy of
‘small coherent jets wh#cy.éénépfété?%@ii}intq the interior
regions or core ofsﬁﬁé3ég?éé§;§fféoﬁgusﬁinggésgs but not to
- a depth such that oéﬁoéingfjé;;.wbﬁij_impingé. In practicing
25 this iﬁvéﬁ#iﬁn, the hydroéarboﬁjfeedétock,may readily be intro-
duced‘és;éoherent sﬁféams of -liquid by“?pr;;ng the liquid feed-
stock through a plurélity_of orificesih@?iég,a diameter ranging
from 0.01 (0,25 tm) tq”ﬁzﬁs_(S.sl'mm) inéﬁ;_and preferably rang-
ing from o.oz.(q“SQQFQ)[tq 0.06 (1.52 mm) inch under an injec-

e

. o eg :
30 tion pressube suffigignt to achieve the desired penetration,




- . . 8 ‘4
he 'anount of feedstock utilized and/or the anmounts of fuel and/or oxidant |

yed herein will be adjusted so as to.resuft in an overall percent i
onbystion of from 40 to about 60 percent and preferably from about’
A o] 57 per- 5 cent. The overall conbustion represents the

total anount of oxygen used in the carbon form ng process.relative to the
amount of oxygen required for the-admmpl ete conbustion of the total amount
of hydrocarbon used in the carbon form ng process so as to yield carbon

di oxi de and water. The overall conbustion 10 is usually expressed as a

per cent age. 'lilgg Lml{/‘(ﬂ'i §ﬁaﬂ=\jﬁdﬁg°5m‘:@§’fﬁ LaBYAC]EE LQSB\{%It\ées t he provision

of a reaction zone perm-t I Clent resi ence tinme for the
car e fak dcdnd/or nexigiane amiilofel hareddrwilrli be adjuseedismatison of the reaction
. by quenchi ng. I n gener 15 al t hough the_residence tine in each

.
i nst eesagpéﬁdgmﬁi’&ﬁai%éeﬁéﬁmc‘iﬂmaPSEi:ﬁﬁ‘dPtfi6?9& and tH& particul ar bl ack
desidigde b8\perBshdioACHLLIRINE) &0 PIGRCRL QI OCCSS By geal |east 0.5

second, and preferably at |eas secon Accordi ngly, once the car- bon
Bl acdenitor nfheg overatl cnmbueripnroremwedntorthieheotdsiepednperti od 20  of tine,

the reaction js termnmnated raying theceon a_qugnch liquid, such as
wat XYBER| FReSat® | stca%‘?]%n ééé\émg‘?g 55%?5 .""515?5’?% Ve f’ﬁet fot effluent gases
CONt foth B o4 f&&m&i hQQuired @o@ckhé)rcgﬂ_fi{@é'& cuapended shanein are then passed

downst ream ere the steps of cooling, separating and coilectiing the

car Botah| ardungr ef diydrogaghaneyseditin e srardani favalingepnnsess exanpl e, ?l e, the

cepaay 110Nt 4 hGrear bon. Bl aghs Lrem t heygag, slneam s t6adi |y accon
pl i stied by conventional "neans such - &’ preci pletator, cycl one separator, bag

100 | tiey usaillBoekpreddednas 4§ peeeodtaghs nentioned hereinbefore, ,e practce
of the above- 30  described process will result in the_production of
furnace bl adke third stage of the modular process involves the

provision of a reaction zone which will permit sufficient resi-

dence time for the carbon black forming reaction to occur prior

to termination of the reactioﬁ by quenching., In general,.
15 although the residence time in each instance depends upon the

particular conditions and the particular black desired, the

residence times of the present process are at least 0.5 second,

and preferably at least 1,0 second. Accordingly, once the car-

bon black forming reaction has proceeded for the desired period
20 of time, the reaction is terminated by spraying thereon a quench

liquid, such as water, using at leastgépc set of spray nozzles,

The hot effluent gases contaiﬂiqg?;hékéérﬁé@.black products

suspended therein are then.passéd downgtréam where . the steps

of cooling, separating and éqileéﬁihéﬁthéfcaréoh:Piéﬁk are
25 carried out in conventional manner. f?é? exzmple, the aepa;@%fﬁ:
tion of the carbon black from the gas stresm i3 Teadily acéﬁﬁ;";
plished by conventional mean;fgﬁéﬁ =3 2 ?rgéipit;tor, eycione
separator, bag fiiter, or cb%ﬁiﬁﬁtidns thereoﬁi» _
As mentioned hereiﬁbefoze, the practiéé:oﬁuthe zboves-

30 described process will result in the produét}gﬁ Bﬁffafﬁéﬂéﬁﬂacks




* #
havi.ng hi gh surface areas and excel |l ent conductivity properties when water,
in the formof vapor, is included as an essential operation of the process.
Mor e partrcularly, it is not merely the addition of water to the process
that résults in the pro- 5 duction of the high surface areas of.the
bl acks, but rather, the manner of introducing the water,.'the anount of
wat er and t he forntin whi ch the water Lntroduced. Al'l of these feat-
ures are necessary for the proper operaer i of the present pro- cess. In

nore detail, the added water, which may be in any 10 physical format the

time of addition nmust , however be in the formof water vapor within the

st ream of g%seous conbus- tion product S prior to the introduction of the
liquid feedPaYiBeiebyFitfachorEsas Rad eﬂi‘déd ~ Gt éPnﬁ‘t‘,FsttiVbe}’ inFeP8Etiesd under

condi tions Sueh btk ¢ Rl ehrd SerGhio! rsdt %Q ed 1% GRMMMSG 4 U1 ON gas

streamprior to the introduction of 11 eedst ock.
Mor eover, tlepenabiam off thed gedcevws.er More tplaetfcmiﬁrw, \Aapos rfc(tumdrélcy be
critical for the cess era-.tion of the process ranges from

4 to 15 per CBRt 4% 3# wﬁéggo‘m e IRF L8658 hGhsESHY thot ke8Pt e he fuel and

oxi dant st i lduc2for mdchél hargernarﬂfngetmaerbfr%é BOIIUST b@D rathih, @ preferred
anount ranging from . percent and a par- ticularly
preferred réhgemmeﬁgﬁfir%‘ﬁpdmt ﬂ@e mtabolnhelamcpe'rt of emitebyand| ume. The.

(oL e 09, LS8! EPARCONCR BUEEL W BiBlas® aiiSh R BT
| odi ne Sur fuges,avRr aSch:'VOszﬂ&hestbhdcp%@eoﬂﬁil&fx oF €At haRsBhaglkd.s deter-
cess. In more detail, the added water, which may be in any
10 physical form at the time of addition, must, however, be in
the form of water vapor within the stream of gaseous combus~
tion products prior to the introduction of the liquid feed-
stock, Furthermore, the added water must be introduced under
conditions such that the water is well mixed with the combus-
15 tion gas stream prlor to the introduction of the liquid hydro-
carbon feedstock, Moreover, the amount of added water in the
form of vapor found to be critical for the successful opera-
tion of the process ranges from 4 to 15 percent by volume
based on the total gaseous volume of the fual and oxidant util-
20 ized in preparing the primary combﬁstion, with a preferred
amount ranging from 4 6 to ;gé il percent and a par-
ticularly preferred range being 1 om.about 9 to cbout 11 per-
cent by volume, : L P .
The ;ollowlng teStinp proe L:ee ar2 used in eval-
25 uating the aaalytical and physic'1 p;o::rtxes of the blacks

produced by the present ‘nvention.

Todine Surface Area .

The ioq1ne=sutche area of 5 carbon black is deter-
mined in acco@danca wiﬁh uﬁe ;ollow‘da nrocedure and reported

30  in units of, squﬂe ,meters per gram (m? /g) ‘A carbon black

(i



néd | n accordance

m"
qlts of .squ,0 te Deters per gram(nz /g). A carbon bl ack
ed into a size 0 porcel ain crucible equipped with a | ocose-fitting cover

permt escape of gases and is devolatilized or calcined at a tenperature
17000F ([err]) over a period of 7 mnutes. The crucible and contents are

-/”bo
= of
5

whi ch the follow ng procedure and reported 30 i'n

sanple is

carbon bl ack to a depth of about one-fourth inch is removed and di scar ded.
From t he carbon black remaining in the crucible a convenient sanple is
wei gh@ll,e decpltawed tmconMat bize 0 Podeatidihi gramiblepdqudpded hen transferred into

af

our

bott]e. It has been fqQund that for carbon

bl aEk%hé( BQT%JLFBI%\F@VEEFT E’E"&‘Fe§§ PPE tHre 8P 8FHE™Bf 800 to 750 nR/g an

"~ then cooled in a dessicator, £gl- owi ng which the top layer of cal cined

apPPEORY a3k €1 SABE € $1AGeli Sa)- 1*9:5;%%“@@&%1f'@6°‘b'<§€|ﬁ5c)haV' ng surface areas
excess of 750 n¥/g, an appropriate sanple size is 0.05 gram To the

bot ever @oneniad n§ 1 h@-n@aﬁbon Theactkucdaipl| andl onteriter eré s added 40

In

gn I

con

forgh dallbmﬁed)e:rarﬁb:ﬁllﬂlackThe d @spth i0F0aBeltibhenfduthmiReli at el y centri f uged

at

a rate of 1200 to 2000 revol utiorns per mnute (rpm until

t he sol ution

20 15 Fematied adedtscamied. udirar he srsbemplacherensdnéfe Ao 3 ni nutes.
ml‘rgﬁg a8k ¥ laeftaegﬁg,t%gu& 9. By 8’%‘5“"%“ alac fe Ok ot ‘iblq: H.odi ne sol uti on,

has een ad rops. ferrl. ar C

tion as an end

poi it a. ndmtb]ti@raml éng)l hnattﬂﬁnmﬂnsf@*ﬁ%émdtaodlﬂmt bummajl fate sol ution
641 oned, dr,op -t he %:Odl upr.t'hi osul f ce 2 ory Eg tion causes the bl ue

unt |
10,

sol

15

20

25

E§=pLe ch'?ét&‘a orfiteBes ‘mda'rﬂlat Tnfe
éﬁﬂé&@e&ato's'ﬂ%%@nsuz%l%r&zféégegn3:91@ range of 300 to 750 m?/g

an appropriate sample size is 0.1 gram whereas for blacks having

surface areas in excess of 750 m? /g, sn appropriate sample size
is 0.05 gram, To the bottle containing the carbon black sample
there is added 40 milliliters (ml) of 0.0473N iodine solution,
The bottle is covered and the coantents are then shaken for ten
minutes at a rate of 120 to 260 back and forth trips per minute.
The resulting solution is immediately centrifuged at a rate of
1200 to 2000 revolutions per minute {(rpm) until the solution
becomes clear, this usually covering s period of 1 to 3 minutes.
Immediately after centrifuging, ;,zs'm- glicuot of the 1lodine
solution, to which has been added a &aq dlops of 1% starch solu-
tion as an end point iﬁdicator, is t tratea thh 0 0394X asodium
thiosulfate solution until one drap of. he.godium thlosu¢‘ate
solution csuses the olue colo* to: bBCDuQ coxo*le»s. As a blank
40 ml of the 0,0473N ioaine golution is 91a<c1,.ceﬁt*1‘uged and

titrated in the szme manner”5§"-9vg for tha black-containing *

solution. The iodine surface red; .expressed in m? /g, is cal-

culated in accordance with the formula:

*90473N i odi ne

it 473N | ut The hottle i d and th
bt €557e¢ LA SeRiBRETy BRIOTIREBRIaER ToR d96F 1201 0 260 back and

to



titrated in the same manner a s above for e bl ack -containing @
solution. The iodine surface.area, expressed in [err] /g, is cal- culated

in accordance with the fornul a: S. A 10 (B-T) - 4.57 1.3375 Wherein B

is the~titration of the blank and T is the titration of the sanple.

Di butyl Phthal ate (DBP) Absorption Nunbefs The DBP absorption nunber of a

carbon black, in pel- leted form is determ ned in accordanca with ASTM
Test Method D 2414-76. Tint Strength The tint strength of a carbon bl ack
sanple is deter- mned relafige.jo gn industry tint reference black in

accord- ance with ASTMA) 8 = | ue of Carbon Black Into a suitable
Erl enneyer flask there are placéd a 5 gram sanpl e of pelleted carbon bl ack
and 50 m of Wikrstin| Beik wheetitralidéomw aribone Bilack- gehTainishg watmrtinnxture is
brought to a Poi | i ngwgloi nt using an electric hot plate, and maintained at a
sl ow boi | foP* & 5eff®RE%f 10 minutes but not such as to cause dryness to
occur. The resultipobyfvit Bhhd18c6 0UERY L0801 d QRseer ature and the pH
thereof is then determned utilizing a pH neter equi pped with glass and

cal orrel -el ectrodes halhen§BBrebseEntiqrasymbst ¢f0a OBrpph Uiack, ¥ iped-t o

det er m ni ng {{ic, pi,of ti@edg@gmﬂeéﬂ&Cﬁﬁg;s_g%agpo‘gﬁ el s FaldRLat ed

agai nst two ersol uti ons,” one havi .. ot her
havi ng a pH Df2444074. '

Tint Stréngeh ' =

The tiat strength cf a"d§ﬁb¢$'b1ack sample 1is deter-
mined relative to an industry tint reference black in accord-
ance with ASTM D 3265-76a. '

“

pH Value of Carbon Elack

Into a suitsble Erlenmeyer Iiask there are placed a
5 gram sample of pelleted carbon black ond 50 ml of distilled
water. The carbon black-containing water mixture is brought to
a boiling point using an electric hot plate, and maintained at
a slow boil for a period of 10 minutes but not such as to cause
dryness to occur. The resulting mixture is cooled to room temp-
erature and the pH thereof is then determined utilizing a pH
meter equipped with glass and calomel electrodes having an accu-
racy of + 0.05 pH units, Pripr-;o.§eﬁgrmining the pH of the
carbon black, the pH meter-ié'gslibrégéd égainst two buffer
solutions, ome havingﬁa;pﬁiéi7§:6ﬁ%£i:ﬁﬂe{éthgr.having a pH

Sie et .

of 7.0.

- "In order to cvaluate the performance characteristics
of the blacks in imparting compound mbfééﬁféﬁabsorption end

volume resistivity p;épef;ies, ¢the dlacks are compounded with




ﬂqlrder to ovaluate the performance characteristics of the blacks in
parting conpound noi sture absorption and volune resistivity properties,
t he bl acks are conpounded with a suitable resin, such as, ethylene/ethyl
~acryl ate copolyner in the present instance. The conpound to be tested is
prepared by incorporating the desig ed anount of black into the resin, on a
wei ght basis. For exanple, conpounds containing carbon black 5 I n anounts
of 12% by wei ght, 20% by wei ght and 36% by wei ght are commonly preferred -
for such_sval j on pr r.e.£.014 pr Jn r.esin/ bl ack conpounds
i nvo f@%tad%iggg%ﬁe%ﬁﬁﬂpﬁBfe?ﬁgﬂ%f2§r'€éfg ﬂ%*ﬁag?@¥§?§?rggin to be used
I Nt ahe Predunty indearice. f ditleovwedpdundt e Heotabtadmunprafart@ by car bon bl ack and
then the remainder of the resin. The tenpera- ture of the Banbury mxer is
br odGRPTPRF ATePE | tie3 Fe8EYd AR hE InPldTig IpEo hnEREY. °Fh@ initial mi xing
S ;64 f » nds.a r ND; oL pder a ram pressure
of zci%i%hgq’la%%o %%53% %g'flg'Tﬁ%‘?sggﬁgr%yﬂtﬁgpxénp"egapig%gi)br%grgased to 115 rpm 15
6 No.in2 appgas) of or2’a bpeweightof 2006 bycwaighs. anDaéZNYy tweigheycl e t he
t enper ature Beagﬂ§§ 1ng g[ern%) ereupon the ramis raised to permt the
bl adF e SOTRENSY REFFETHEL IEFnEECY Y3 RBPE™E When the tenperature reaches

[err] (121C) chielrcetise € ifoeUbdRf ihBraitgbe ENE/HTLXR cdAPHShOY and rotors.
Fol |l owi ng the period of 20 m xing-at: 115 rpm the speed is increased to
230 inpaives addipeedp-hakf af tikliethphede/e0bykecontiste Aesihe and of this

e R o s A i SRR O Lo ek perpeund T
19ei @atbdwadiasy afd then DitRCkeni fikletespamat HEA Nl the teagppand is 25 from
[er';Lre of th;eBgnﬁhry gﬁiﬁ;lggfggg%éht ;o 100°F (37.8°C) and the
mixing is commenced, The initial mixing is carried out for 30
seconds at 77 rpm (No. 1 speed) under a ram pressure of 40 p.s.i.
(0.276 M Pa), Thereafter, #he speed is increased to 115 rpm

15 (No. 2 speed) for a period of 45 seconds. During this cycle
the temperature reaches 100°F (37.8°C) whereupon the ram is
raised to permit the black to be brushed back into the hopper.
When the temperature reaches 250°F (121°C), water is circulated
through the mixer housing and rotors., Following the period of

20 mixing at 115 rpm, the speed is increaced to 230 rpm (No, 3 speed)
for an additional 105 seconds, At the end of this period of time,
the mixing is stoppecd and the resip/bl;ak;cthound is removed from
the mixer. 1In the case of:a_cééﬁqgﬁd;ﬁqptgih;ﬁé 12 or 207% by

veight loading of the black, the temperatyre of the éompound is

25 from 260°F (127°C) to-290°F (143°CL- Fheraéé.fér a -36% loading
of black the compound temperature is from 3305F (1656°C) tofﬁép?r

(182°C), The resulting compound is th2n passad twice through'a |

cheets for' the subsequent testw-

cold two-roll mill and formed iate

ing.



¥ . 3
of .black the conpound tenperature [err] ([err]). The resulting conpound is<f:j
then passed twice through a cold two-roll mll and formed into cheat for ¢
the subseauent test- ing. Conpound Nbis;rrq Abscrntion. Sheets of the
various ethylcne/etbyi acrylate com pounds’prepared in the Banbury nmni xer
as ‘descescri bed above were subjected to dicing and granulating to yield
suitable test 5 sanples. A two gram sanple of the granul ated conpound
is weighed into a glass crucible of known wei ght and dried over- night at
[err] (87.8C) to renove aE9—%5£§L¥$%—Eﬁitﬁbiééﬁﬁﬁund After cooling in a
desi ccator, the wei gﬂéeééo? Liad Refid LBy NeaYesiyione:JRkhcQf. a mlligram
The conpound I's then placed 10 I nto a desiccat’or ndl ntai ned at
condi t i onpouhds amwa%ématm Gaghdry evirpr red debvebhdnifiveywererhe conpound
is then mel hed % ihour qg F iadi cal | thereaftfr foE 3 days and
further, i ﬁ%&ﬁf UHG P8 BN U GRt T S Aehi BFEA° S TiRESEqui i bri um
noi st gre am 194 on tﬁo cgahﬁuéﬁtp&d &5 Re\RtHhll P CeRbagRl @k 15 t he
conmpound. Volune Resistivity This test procedure is enployed for
det er ni ni W§iehed dorane &lasestivrilbye off pheawm e igbimsednéktafoAY#imi ng car bon
bl ack. Th I Crl p of, rat e 20
sheet ed cg'A gtnagwquge# Z(rgae}dge% ttﬁe n(;a%;Q’tE)euzxf)t %%;g{'w eéstgéplcggelgg%gaépl i er of the
conpr essi Wftanlahadz.pgaﬂuesdéﬂd&etmecthasw-l@m: spedicaensd toFriem t he sheet ed

conpound pr ared on th roI ‘fhere: are . cut. 7 x 7 inch (17 8 in
1775 o BPARBYER onA-CoThe BEGh G IHGRA (Fin COROPE B8 heg TP (1.7.8 x

17.8,6M into a desiccator maintained at conditlons of Toom temperature
and 79% relative humidity., The compound is tHen weighed after
1 hour and periodically thereafter for 3 days and further, if
needed, until constant weight 1s achieved, The equilibrium
moisture absorption is calculated as a weight percentage of
15 the compound,

Volume DRésistivity

This test procedure is employed for determining the
volume resistivity of plastic compounds ccntaining carbon black.
The following is a description of the prepsration from the
20 sheeted compounds prepared in the Banbury mixer as cdescribed
earlier of the compression molded plagues to be used as test
specimens. From the sheeted compouﬁd pf°pared on the two-roll
mill there are cut 7 x 7 inch (17 8 L 17 8 c») samples. A
compression mold with a cavit; af 7 x 7 lﬁch (17 8 x 17.8 cm)
25 in size then lined with: a release layhr o; po;y°tnylene
terep\thalate film onto vhicn is plucnd EREY tﬂst 'a.ciman.
As a top. release covering tﬁerﬂ is provi drd'ﬁ fiim of no ve
tetrafluoroethylane £21m., Thc covercd o

placed in a compression press ‘whi cL,i,x“h_;ﬁ- n2

30 temperature of 320°7F (léq‘ﬁj, as for encmpiz, by introducing



f'“2€ in size then lined with a rel ease | ayer of popyet hyl ene
rephthalate filmonto which is placed the test specinen. As a top rel ease
vering there is provided: a filmO poly- tetrafluoroethylene film The
covered conpression is placed in@=conpression press which is untrained a
30 tenperature of [err] as for exanple by introducing steam at a
pressure of 100 p.s.i.(0.639 [err]. Wien the com pression nold reaches a
t egaima kbt £ prlsherd bE( 160@). 5. 1 @ Ban ) ce Wfert hibe cpr essi on press i s ~
raised fromzero to 3 reading of 2Q tons 21,8,‘,1‘:34 1:k) and is so naintained
f opressperikpddoFesrhes 8 tRAUPGEALUT2 PRe3 it dsdlt® ©n tHe™éanple is
APPLAL! EBLALY B8 dbSoh orlehsOF: M2)0 [hECOWY @SshanJrhd is then removed
fromthe hot Gonpressior press and pl aced into a cold com pression press,
al &b 2oatedai(nedi ot 120 tmhsiy 58, dAddtkied dnr fomreeicdimi| the nolds are
cooled to abg_gt roomtqug&atyre 10 The ﬁnomg ession nol ded pl aque of 7
5 x ¥ BigHtesy §h§ AFFSEUER)OTTHE FEPlfien’ rRRBYEPY S t he mol d and def | ashed
Tog NIOW, BI £0856¢ § P3¢t Utile $BBSHRNH OfoldNes VRl ddMBetBRdaSt i Vity test
procedure, a specinen of 2 x 6 inch (5.1 x 15.2 cn) size is cut fromthe 7
x framehe (MoF. BompreAsdomRress and ednprédaitond rsilded@o aque. The test
Speci nen_is then_coated .on_each end.w t PR | nt (silver
coNdiFELRe i 1.ees(s:C)a"l‘:flzsrloggqfaﬁme"‘t “&?_‘a‘l é_«@h%ﬂf;x?égp?‘{o‘%u g g%\ appr oxi matel y one- hal f
| NEdtcw, Oentdil ¥Rhé mw1€et snsl@ooldd tiry- qHbwH Rgont fempeneoaiead portion of the
speci nmen is neasured to determ-ne the exact distance n}liet ween t he

10 o Bhe romRReSsion mokded mlasuggetvi dtf wRP £hé- herdgd tMi ckness.  The
Spgﬂemig el DEQ R AEEG E.ﬂﬁte\(’)\gﬁfh%n)é ﬁgf{iﬁgge£20- 3 15.2 cm glass plates

arranged crossw se to ea er -'suc at the edge of the
To now prepare the actual gpecimen for the volume

resistivity test procedure, a specimen of z x é inch

% 7 inch (17.8 x 17.8 cm)

~)

(5.1 x 15.2 cm) size is cut from the
15 compression molded plaque, The test zpecimen is then coated on

each end with a silver paint (silver coaductive coating in ethyl

alcohol) to produce an cpproximately one-half inch wide silver

electrode. After drying, the uncoated portion of the specimen

is measured to determine the exact distance between the electrodes,
0 the average width and the dverage thicknzss, The epecimen is

then placed between 8 x 6 inch (20.3 x 15.2 cm) glass plates

arranged crosswise to each other such that the edge of the

top plate is evenly lined with,;h; %dge-&?!;ﬁ?_;pgeimen. Brass

shims are then placed on the'ﬁép;gﬁd?§§§;§@;gﬁ gégh.of the
‘5 coated ends of the specim 1§ Toigﬁejé;éﬁgfgﬁisﬁfthn;g_are

then attached alligator c;ip§ whiéﬁ:iﬁéﬁ tSfﬁ ﬁiéitac'ﬁodel ;sz

H102120 Multimeter instrument fq;‘fasiSt:;;e measuremant s,

The resistance of &t
into an oven maintained at 9

30 measurement at this temperature.




tép-’pléteis evenly lined with the debe..,aspecirren. Br ass shims@
s

are then placed on the top and bottoma mf each of'the '5 coated en
of the specinent ,. to b e brass are are then attached

al l'i gatdr clips which lead to a Digitac Model [err] Multimeter instrunent
for resistance measurenents The resi_s fnce of the specinen first
nmeasured into an oven maint ai ned at [errl] in order to o cbobtain

resi stanc asur emen erat.une n_so_ doi

resi st ancgS jlml'."s‘aﬁel fne?ﬁ‘fre ‘Ur gd'njaf"t“g? 5 LAntjt‘é‘s““ o g\n t h

subsequentedaeags rhgﬁnbetmnt aken asahu#s NicRUEL 1NESF idleSnek®r3ot he next 30
mnutes. After 30 mnutes, reading are Ttaken every 5 mnutes until the

speci men BwtBeen Affer hid E‘éF‘H*%Véﬁ “§lgrzsactatalepfeve@yss ningtasites. The
value for,lfg pgsi %Qﬂﬁ% ks UGS RECLIEY 8t Q/QQC,-J,LS o LXEch @2 goplot as the

poi nt where. te readi ngs become constant . resi stance neasurenents are
t hen susedninuteal - 'I&uel mluag ‘bha.heokamtﬁeaesdﬂ \thtay.,pﬁcitnhm apecforen by nmeans
of thefoJ[Iovmn Vol une

Resi st i vit§ F6f org fh B 8Fntas |P§1Pﬁé’*}eé§|§‘%'aﬁéédb'fgst R&%feci men (ohns), A

IS the croggrage!| ehel rédifRafle tm'é“a‘sx'z&%r%?;? lgoq_ LPNsRl f&agpeci men (cm),

and L is the di stance between t-he two si| ver . el ectrodes
coat ed orcdathngriheofolime spebitimnty Gl aha‘he:elcwemthyomemﬂ lofbeherore readily
understoo%lg ?r’ef Y ere ce 1o the follow:ng; gxarrpl es whi-ch describe the

det ai | ed %‘3 8 i*6A" ‘6 Tepresentativezconpoyngs, There are, of course, 20

many got her forms ofyol fihe ReBYSFEVIRP, V\g}{ng‘hcwi f‘r—‘b'ecome obvi ous to
Wherein R is the resistance of the specamen (ohms),
A is the cross-sectional srea of the uncoated
portion of the specimen {cm,}, and
L is the distance betwzen the two silver
15 | electrodes coated on each end of the

specimen (cm).

The invention will be more readily understood by ref-
erence to fhe following examples which dzscribe the detailed
preparation of representative compounds. There zre, cf course,

20 many other forms of this invention which will become obvious to
one skilled in the art, conce the Inveniion hLas been fully dis-
closed, and it will accordingly be rccogﬁizad that these axamples
are given for the purpose of"illﬁa*faﬁiaﬂibﬁfj,-and are not to be
construed as limiting th° acopa 9 ﬁfgﬁiaﬁéntibh in any way.

25 Furthe‘mor ; ‘a3 notcd ﬂa"cin_e:arz.'c“e*é is a wide

possxbility of avai;able matetials f.om-r1_~n to :21 et & sulp-

able 1iquid feedsuock and fuel Zor: eomuc‘:‘o- “owcveeglia'all
of the examples herein, the scme: liculd ¢k cnd fuel were
utilized This in no way is- intanced ’
30 materials that may be um'loyed A5 the liquid E?ﬁrocarbon feed-

L8




R skilled in the art, once the invention has been fully dis- closed, and
RNw Il accordingly be recognised that these ex-anples are given for the
pose of illustration and are not to be construed as limting the. scope
0. this in any way. 25 —(Suwthernore, as noted hereia
there is a wwde possibility of available mateials from whi ch sel ect
guil't apl g 'cﬁé’féj_ifseﬁgéé qgkthém,a&gfé~ lsQb- SOHRUSLIAN 15 Hoxpyever, in all of
t he exanpl es herein, the same: liq id and fuel were
utili zedavingEhby weight av@arben laungrdecdt 60.4%, lai hgdugmen téree30 mat eri al s
t hat mag/ he ge Ioggd; As the i qwdahygg_ocaa,gponﬂ-eed;‘ fstock there is
used i n°¥ He %8 a%lsé EUIFPRYeBIX Qfhi ehe §Pa PR CARRS FGTBS WS ght a car bon
cont enty Qf%,,98n; 6% cantetlr 8g€eh, duONt ENth ko e P0W cardd FHELC @R ent of 1.5%
On 2sphatanes content of 4.4% an ash content of 0.0497., a hydrogen to
carsbon ¢9iSe BfsBium eprIgst of Fodi mpm.conPerissdhmetepmm of Opdfassi um
cont ent . MC. I, -qf -1 speci f ] rayity, hn accordance
with Asﬁ‘i%{’Dgzé%%fwi.‘ifo%Séh %Fﬁpeériavﬁ%y"“g%—f .nlj'é%onrgisgtlbv‘%/istlgosi ty (ASTM4 D
88) at Asmv D {6AQE) 10f0,547. AP1 grdvoty DU-vi 5CQ81 $3U atis2dHidy (ASAM) pof 63. 3.
The natural gas uaed. 50&5 hc fuel.'in-all of the 10 exanpl es_herein
subst anB8al kg E8ApF {64, Ny afvl5etndr @nd ,o0. 859 vi scogihy at18%08ar fes°c)
di oxi d . §8% et 3, 0d %-lnané .0 s 9%04pr 9 , B2 01% i sobut ane, and
0. 02% ﬁ?fbfét@ég'e. O'ng%a?r%{l&éll 'T’% t@h%gf %}é’#ﬁi e&%é?e ?g%grrﬁ Oyed a suitabl e
r dact i mxatbles rmrpén sfubstpnoldldedcomiizisrearty mole speppkytng conbusti on gas-
pr oduci n% r,/ea tants, .i.e,, a.fuel, dnd, an"?xi dant, either a,/s separate

P e

I o3P ~aBL HHPEEB M gbé’é‘eS"%X?‘r?éﬁacé B pFetAe to’the primary

streans
combustdtandPNE, 198NEr sHlaQ, "BANG § 96put4RB] Yido,02% n-butane,

Exemple 1

In this example there is employad e suitable reaction

15 apparatus provided with means for supplying combustion gas-
producing reactants, i.e,, & fuel znd &n oxidant, cither sas
separate streams or as precombusted gaseous resgction products
to the primary combustion zone, and also means for supplying
both the carbon black-yielding hydrocartoneous feedstock, the

20 combustion gases to be introduced downstreum to the apparatus,
means for introducing the additional amcunts of water, etcetera.
The apparatus may be constructed of any suitable material such
as metal and either provicded ﬁi;h refrac;ory insulation or sur-
rounded by cooling means-sﬁéﬁ;ééaéffééirc#léting iiquid which

25 is preferably water. Adéit%ﬁéé}lj;?fﬁé_i§é§§i§nmapparatus is
equipped with tempg:ﬁt&rérénﬁjp;gs§ﬁigEfeédidﬂagféeans, means

for quenching the carzbon black-ferming wacctlons such a3 spray:
-the -ac ; N ray.

! LR T LEEeT
rbon bloek product and meins. .

nozzles, means for ccoling

for separating and recoy fe cacbon bluack from other un= -

30 desired by-products., i E e




both'the carbon bl ack-yi el di ng hydrocarbonaous feedstock, the 20 (E;%)
conbustion gases to be introduced downstreamto the apparatus, neans for

i ntroduci ng the additional amobunt of water, etcetera. The apparatus nay be
constructed. of any suitable material such as nmetal and either provided with
refractory Insulation or sur- rounded by~ce¢egoti ng neans such as. e [errr]

i quid whlich 25 is preferably water. Additional reaction.apparatus is

equi pped with tenperature and pressure recording ans, neans for

quenchi ng. t he car bEh ®IBR%e detailedn@esesiptiphneff ShecapPRRG e Ut idE sed

bl ack produc nd neaqH%éE aratln and_recqverin t he carrboa X
f rom ot her %%%tbg ?9%db temployed Sondlct@ePRpeg 2 sub-

d f d h he. fi
So 55 Lo o %tr#% Y oS4y Brpr Eoghga praipupkiancbRgos ton 1BA0G: to
feed stock igy&al i ods dn Sul Ag0LCs BIEDRT o! BEE LS 1RO 45 Eg%viped an

encl osed reac aV|ng a |ane es (

ength of 26 dhdidies #@em \Y@éggl'ﬁax?tﬁg 5°84aR, t§%n9%a!a' % 2ehelshoe

next.5 | 4nches. ( to a dianete 3 inc nnect ed

to the first @pnA3mpPreddeleSSeh i OF. Zésga:?HEHQsz?Oes%fn‘?rCvﬁicho i8S thén

the transition zone having a dianeter of 31 nches and a length of

9 inches. |trdduddd tébrslé@r@ytmrtﬂeelﬁa&tdsfﬁﬁéﬁéscw iasau)e%eé as
coherent streams through as many orifices. as. desired. The feedstock is

i nj ected undeliematbs i OS5 salfim@h@at(ooléspmte aophepeeddegr eheofipenet r a-

15 tion into the combustion‘gas stream thereby ‘avoidi ng-prob-

| ems of cokezbneuuonnburnémeseeatémr 1§ha Beéuhdanbnboreferred to as

10 the. transition zone havxng a dlameter of 5.3inches (0.135m)
and a length of 9 inches. It is in this zone that the
liquid feedstock is injected as coherent streams through as
many orifices as desired. The feedstock is injected under
conditions sufficient to assure a proper degree of penetra-

15 tion into the combustion gas stream tﬁereby avoiding prob-
lems of coke formation in the reactor. The resultant hot
gas stream then enters a third zone, referred to as the
reaction zone where the carbon ‘black is formed. This zone
extends to the point where the reactlon is quenched. 1In

20 the present case the- reactzon zone cons1sts of a section
having a dlameter of 36 ﬁnches (G 914m) and a length of
16 feet (4 88m) fbllowed by a sectlon havxng a dlameter of

27 1nches (e 69m) and a length of.;l feet (3 35m)

B Accordlngly, in carrylng < “present example

25 céﬁhgstlon air, preheated toh710#¥¢(hgﬁoc) is fed into the




gas\streamthen enters a third zone, referred to as the reaction zone where

tmb carbon black is fornmed. This zone extends to the point where

thog' reaction is quenched. In 20 t he present case the. reainists
a section having a dianeter 'ofr36.irches (O '14nm, and a length of 16

feet (4.88n followed by a section having a dianmeter of 27 inches (0.69m

-and a length of*-. feet (3.35m. Acdb?ﬂlngly in carrying o

10

" present exanple 25 conthistion air, preheated to 7 L

(37700) -
is fed inteomhbastiocnogbnet N az aateaton "/rca,t'/aoa)fsc?ﬂfmﬂ so.Sze.m?QIs;'sZG m
3/s) and the natural gas at a rate of 6540 s.c.f.h. (0.0487 m 3/5s) gnder a
pressure o&nd6thesnatyrallghid aMPa) .raivelesf vied40 s scbf oigh{0i 0487t he/s)
reactor with the conbustion air in an 5 anount of 35 gph (6140
s.c.f.h.) wodes5a pEespure PL3RGDP voliwe. FwliTerMdad, ok¢ded wstadded at
a rate of 7000 s.c.f.h. (0.0520 m/s) to theconbustion chanber. Such

{

condi t | onsifebuPROhE ANSO Fhe reahienr iwrthfthgmembes hieBndist iBnashanber
pressure 5. 1 inches _(17. 2kP2§-of mercury.. 10 The resul tant
st r eam of ﬁ@Puﬁﬁnﬁgs@ o P qq(§N4¢ﬁxﬁt}m49fgﬁé7tmoﬁsioﬁﬁ Wind¥eePhe

coherent | feed- stock are jnje thereinto from.the
peri phery Yﬂiﬁﬂﬁh f HF BEEMORSy, Q¥¥ﬂ?4ﬁ1§)§égFéuﬁﬁ(® ¥hf) °anb99e. The 0

peust ook LegPelenk dachl f e”«%ﬁe;cgc?mlﬁ%éggew%ﬁ 1o%8h). T
residence &bHEl%RO%g %@sult in a prlmary combustion of 180% and a
combustion chamber preqsurg_S:l'lnches (17.2kPa) of mercury.
The resultant stream of3h6t'ccmbustion gases flow into the
transition zone where the coherent jets of liquid feed-
stock are injected thereinto from the periphery through
four openings, each of 0.038 inch(0.97mm) in size. The
feedstock is preheated to 400°F (204°C) and is fed at a
rate of 101 gph (0.117 kg/s) under a pressure of 216 p.s.i.q.

(1.49 MPa). The residence time of




the reaction is 0.7 second and the gas streamis quenched with water to a@
tenperature of [err]. Thee overall percent conbustion of the process is \
[err] The, is collected normally and <hlem pelletized and dried under
oxidizing-con- 5 . ditions of a sufficient nature cs to yield a black

havi ng an iodine surface area of ‘7[err] of 197 cc/100g, and a tint strength
of 132% _ Furthe. information appears in Table Il]. Exanple 10

The pr ocedifr E&8fdBpbairat’uceL3%dnhieiéi A2 RreT e8T i Srerdiethdttiof Exanpl e

Wi th certaitRrexs ePtbRRS o tPE IS i 9FrRI(he o PEE, BRALRE L0 (E0FA3770), is

i ntroduced into the combustion chanber at a rate of 71,100 s.c.f.h. (0.529
nB/s) comcmbrshpmeLetha epessniishi walier T ibddiucdd avlilectade of 35 gph
(6140 s.c.f.h 15 0.0457 nBls ich.is .7.9%hy yolune based on the

t ot al vol"tfﬁ?azjiy r“é‘gcflégﬁﬂt'?‘Elt"r”I‘izfgd‘)‘?%m“pr‘e‘ﬁ)di“éet kf@“%gﬂx‘/fé?f"tbnbustion. The
nat usal gRTibAs ferdal BifFichent idaghra Qe 3ty R 18t &1L K3PMnS. enf. h. (0. 0248
nB8/s) under a pressure of 10 p.s.l.g. (0.069 [err]). In this instance
oxygen islogiine surdeaeiqneg ehd<QomplSt ivop Afnd.ai mDBD of 1PAtec/d008500

s.c.f.h. : Unger. t,he ondi tions, .there is obtained a
primary C‘é‘%ﬁ?‘?‘&ﬂ%ﬁ%& %&)elér%é't%gur%%’%is;@rrg‘%?titoﬂec%poerﬁﬁs Ton chanber is
found to tadle PLI.nches (10.8 k. PO of--mereury. The liquid feedstock.,
preheated to [err] ('070C), is then injetted into the ho, high velocity
stream of conbustion 25 gasesExampleyd ‘f'orm of cohoelent jets or (4)
unolgt ructed openi fge eRdCLBTd afiliZ8ppardfifedfsai b8 RIR LG mf Porl 13 KO/ S)
and. under pressure } ST g

that of Example & with certain éxcep;iphﬁ;; Combustion air, pre-

heated to 710°F (377°C), is intfodﬁcédfiﬂio the combustion charcber
at a rate of 71,100 s.c.f.h, (0.529 m3/é) containing mixed there-
with water introduced at a rate of 35 gph (6140 s.c.f.h.)

15 (0.0457 m3/s) which is 7.9% by volume based on the total volume
of reactants utilized to prepare ths primary combustion. The
natural gas is fed into the first zone at a vate of 3340 s.c.f.h,
(0.0248 m3/s) under a pressure of 10 p.s.i.g. {0.069 ¥Pa). In
this instance oxygen is also addad into the combustion zone at a

20 rate of 3500 s.c.f.h. {0,0260 m3/s). Under thase conditions,
there is obtained a primary combustion of 298.7% and ¢he pressure
of the combustion chamber is found to ?e_s,z inches (10.8 kPa) of
mercury. The liquid feedstock, prahéaﬁg&ﬁt§~§os°F (207°C), is
then injected into the hot, %iéé'#élc;iﬁgﬁégieim of combustion

25 gases, in the form of colierent Jets or'syveans;. through four {(4)

unobstructed openings eich oZ shich is 0,035 inch (0,91 mm) in

size, The 1iquid:feedstock Is:injected ot o rate of 99 3ph

(0.115 kg{%}uhﬂdhunde: a prassure of 243 9, v \1.5@ }?ﬁ).

The third stage, or rccsction mone, is cg of a pection having
. : C

oy
v
»

30 a lengtﬁ-’éf 24 feet {7.31 f) .-’lnd a diamé a3 o-;-'"'-i"a'éf'inches (0.91 m)
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o] LR
@hi rd. stage, or reaction or a, is c do a section having 30
gth Z4 feet 7,;i r) and adi &mt 6!f. ;6: inches (0.91 m
foll owed by a section having a length o 9 feet (2.74 n) and a di aneter of
27 inches (0.686 m. Followi ng a<+ggctor residence time of 1 second, the

,caction is guenched to a tenperature of 1400F (760C). The overall

“conbustion of the process is 47.7% 5 The anal ytical and physi cal

p“zef%&reesbs)f a Idaks1 0 3GkiA% & qlyen, 12 JaRle kblse Byampdg Uilizing the

procedure chd apparat us of Exarrp?e w th mnor nodifications, the follow
i ndianetersofar® lednhout(0.68 =), Co?rdaus:twngr aireacpreeat dxhceo [err] (374*C),
is intro uced i to the first zone of the reaction aﬁgaratus at . rate of

715889 & 4. 9909 0 RS SARFETY dntEi T AR EREFaF et SPRRF T 8dded wat er whi ch

| S QN SQUECERC)R B o0kr BT GBIALAQ Sr@nb. Pedeck. D457 B[ S) or 7. 7% by
vol ume based on the gaseous volunme of 15 reactants enployed I n preparing

t h8bpransdyyicdmsndt Porsica¥rmopentie absotitied bl aglo arigestarbdst i on chanber

na?ugf\e IQ?S at a rate of 5540 s.c.f.h. (0.0412 nB/s) urder a pressure of 21
0, 145 MPa) and oxygen at -a‘ratie of 3500 s.c.f.h. (0.0260 nB/s).

Thr S results in a primry Eomplstgon of 179.6% and the pressure 20 of

t he combustion _chanmber is w2easured:ns. Z. 1 inches kPA) of mercury.

The resul t al{tigdeou& %r@’é‘?ﬁ‘é‘ﬁFEr%’“‘t REPHALNS| Pfcﬁi"“ﬁ‘aﬁ%‘fBé inches (0.229 m

wi B! opymo%i%];.hgcﬂb?é (Bhd 3 1 wz!nm' gl.@m%t gﬁ}r%ﬂdoﬁpe l'iquid feedstock,

pre eate err i's inj ect.e er-€i.nto,” as solid. streanms through foure
(4;ombust25n aimbyptenmited m|7f0|SCEs(3?f4°0) D4 idntiodycedrimso arate of. 86 gph

t goflk%/ S%onueng%rthe ‘%reig.‘.‘{oen (‘2.--;;%13:':]?:14 s rl A rate of 71,000

s.c.f,h. (0.528 m3/s) containing enefgeﬁed therein added water
which is introduced at a2 rate of 35 gph (6140 s,c,f.h.)

(0.0457 m3/s) or 7.7% by volume based on the gaseous volume of
reactants employed in preparing the primery combustion., There
are also fed into the combustion chamber naturzl gas at a rate
of 5540 s.c.f.h, (0.0412 m3/3) under = pressurs of 2) p.s.i.g.
(0,145 MPa) and oxygen at a rate of 3530 =z.c.£.h. (0,0260 m3/s).
This results in a primery combustion of 179.6% and the pressure
of the combustioﬁ chamber is mzasured s 4.1 inches (13.8 kPA)
of mercury., The resultant gasezous streaxm enters the transition
zone (9 inches (0,229 =) in 1ength Dy 543 inchas {(6.134 @) in
diameter) and the liquid feedaeoc&, p.c1'~~ec ;a f0>°“ (267°C),
is injected thereinto, as oOllQ sz;eyms, tnraueh ‘oL (4) un-

obstructed orifices cf 0. 040 ;ncn (1 02 wJ) ozee, u: é rate o

Hh

86 gph (0.100 kg/s) u“der a nreﬂsure oL lﬂo p c;i.g. (o 97 ’”e) o
thereby obtailniag pruper wen-.‘utlon tn hssu:e 500d utomxu.tion;h¢}m

. B
3 G5B oua';‘st::.:u entazrs the e

c.-ons. oﬂe ‘having a

length of 24 feet (7.32 m) by a digmeter of 36 irr hes (0,91 m)




§ 8K % ]
t her eby obtai ning proper penct:ration to sure good atom zati on and %1
di spersion of the feedstock The gaseous stream enters the e reaction 4

chamber which is forned of 2 sc .2.ons, o te having a 30 | engt h of 24
feet (7.32 m by a d aneter of 36 in hes (0.91 m and t he subsequent
havi ng. a | ength of feet (2.44 m and & dkaneter of 27 inchns (0.686 m,
therain, ..-wer a residence tine of | second, the reaction is water
quenched to 1400F (760C). Thereafter, the black i [err] .and pelletized 5
and dried emdé‘-heowhsgﬂngnt@‘ﬁdm& ondenzthe ofverigst perddem @whbustion of the

process is % ti.cal n%,ph sical ropertles of his black are
repored. |ndll‘3dmf)e ﬁN}qus/ S5t 531 Xd té‘r'“épp’r aras d4hd® Ef%@eﬁure as used 3

10 © in Exipbe 1 de&oﬁﬁmiméeﬂe. 1ehNi £Xeept- AfntRed l:oWss00°Gonbustion air,
pr eheat ed 0 750F %ﬁerr]% is introduced into the com bustion chanber at a
rate of 70¢ "766’0C eReafters ogh %@/sf“c-oﬂ-c"t‘a-f"""ﬁga%ﬁjd’é diekkzef i nj ect ed

t hereigto h.d- Mhich is
deterr%nned&%doﬁg q%.%te Zgﬁl%agyégo%%gﬁe ofnsfl r'}s"t g’f'glnggllrg@ét ants. The

nat ur al gasombmstigreaifethe rroce e ifsl 5319/& agealatciaal aind phy£i2@0 s.c.f. h.
(.05 nB/s) under a pressiébsz?bof 26 p. fg £ g NPa). Under such
condi t i onsPTIPRELEH ﬁ%lflﬁr‘f Fqu d3b% FRALE e for essure in the com
busti on chanber |s 3.6 |nches (12,_2,_,[,@1;};/)‘.& nercury. ~ The hot 20

stream of gaseous conbustion prodUCtsS GHEN enters -the transition zone where

li qui d feedstock, plﬁéhe!atlailb'OSQBOﬁr({mar}:;us izndj prockdotedast hee@i nto from
he_ feedstock |,

1 5P ARBEL 2 10 ER3MRs O3l ek % ABA0 IRl liy | 205100k
fs [err] _dimsi z,eewetatadred eso F (399° c), is int“oduced into the com-

bustion chamber at a rate of 70,700 s.c.f.h. (0.526 m3/s) con-

taining added water injected thereinto at & rate of 20 gph

(3510 s.c.f,h.) (0.0261 m3/s) vhich is determinad to be 4,5%

15 by volume of first stage reactant The natural gas is injected

b)

 into the first stage at a rate of 6700 s.c.f.h. (.05 m3/s) under

a pressure of 26 p.s.i.3. (0.179 MPa). Under such conditifons,
the primary combustion is 119,5% and thz pressure In the com-
bustion chamber is 3.6 inches (12.2 kP2) of mercury, The hot

20 stream of gaseous combustion broducts thien anters the transition
zone where liquid feedstock, prehza to 330°F (166°C), is in-
jJected thereinto froz thz pe lp **, undsy ¢ prassure of 320 p.s5.1.8.
(2.20 MPa). The feedst 'f;p 1r3u~'°d fhromua four (4) uncvstructed
openings each of wnien'ﬁs Q 0225 ¢1c¥ ’§¢37 4*) in size «t a rate

25 of 44 gph (0.051 xg/b) ';dllowi.a & ;; ﬁencé Perxod cf 1.0
second, tHe r»aCto s ate&vnunﬂ;x ¢ to'n ﬁe:p .ature.og.l400°F

(760°C). The overae- parceat comht sticn ©f the process Lz 55,5%.

R PR "-.
e.--zng and srying

The black 18 collect: =d and udbjﬁc ‘d s
under gﬁidizing cona_tion; 20 as to yi*z glow pH product, The

30 analytical and physical;y;b%crt;es cre woportad in Tzble III.




25

30

of 44 gph [err] second, the:reaator '.s[err] (760C). The overs. AL °°

p\‘g\ ent The bI ack is collect ed and subjected ti'o under oxidi zing condition

a o "1 ow pHpr oduct The ?2‘.0 anal ytical and phyacrl p' The
cedure and apparatus of Exarrplé are foll owed except as noted. '
Conbust i on preheated-to 710F ([err]), is fed into the conbustion:

chanber at n a of 60,500 s.cf.h. 5 (0.450 nB/5s) toget her wi th added

w7at er entrai ned thereelrmm:,é_uﬁé of 31 gph 5440 z.c.f.h.) ([err]), or
total,  vol une of ion air and natural

0.3%Db | b d t t
gas usgdvfo%oﬁﬁ‘zs:cg’dt“gg 'p‘}‘iehﬁi’vr‘t“é‘ﬁbﬂ‘sﬂ Oﬁmle ‘ufggoqs'ﬁégdl s introduced

| Nnggedptealidotleazon®Rbstidrater, {0086 «aBhsjerundesed, 1sa pressure of 17
S .i.g. (0.117 [err] The primary conbustion is deternined to be 139.7%

p.
anﬁleQ H@teoﬁms“rFF@-FPtéﬁanWDG?e%su‘ré k3 77240, 30 2.%.fiohes (9.1 [err] of
&L&I‘s% o3 De hg 5t_re rqt%“ggs prodyct s m@e,g,gasses into the [err]ton

e equi ppéd uno ruc‘t BdOrrfrces arvuid t ha peri phery each

5 rawaongahu nmo(e 64f M) (m.wloz»em /bheot i mui7dbf ersdstack, preheated to
330F ( [err'lCh is injected into the gaseous.streamthrough the four orifices
at basedapR X9t glpﬁfo(lemez&# réﬁrﬁo%aef%apFe@ﬂJmumdlle?»p s.i.g. (1.15
I\/P e Ct i, 1. CB'PQ% r to quenching
edmg?gegﬁhg ?gaenpgr at . co&?-.?s{i%ﬁ O%hﬁlfh“é%oégra"l Sg%cgnt conbusti on
[ six&!‘w ghe fiﬁse boracleti's mﬂd ect@do ‘ahel, Hal | 6tiosed ahts)dphéer under :
i ons,such, t hat Iack_ :of | ow pH i S é)roduced The

di
gﬁ%ﬁ{;ﬂsg e %dl‘%)rﬂfsﬁ dabe ‘r%bg?t‘ *of HFh@TfReRY combustion 18

determined to be 139.7% and the comouggﬁop chamber pressure is
read as 2.7 inches (9.1 kPa) of mercury. Afﬁe hot stream of
gaseous products then passes into the transition zone equipped
with four (4) unobstructed orifices around tha periphery each
of 0.025 inch (0.64 mm) in size, The liguid fesdstock, prehsated
to 330°F (166°C) is injected into the ;aseous stream through the
four orifices at a rate of 41 gph (0.043 %k3/s) under a pressure
"of 167 p.s.i.g. (1.15 MPa). The residence time of the reaction
is 1.2 seconds prior to quencining with water to a temperaturs of
1400°F. The overall percent combustion i3 55.9%. The dlack is
collected, and pelletized and “ried under oxidizing conditions
such that a black of low pH i p;oduceu The snalytical and
physical properties of the blask. aﬁg W*V?n %n;iSb;e 111,

Ex t""t)le_ 246

Followin° closelj rﬂa 9Lwcnfﬁ:- et Eﬁ.nple ;63 com=
bustion eir, preheatﬂa so 735°T 1491°C), is’ iﬂ;tb&ﬂced into the -
' combustion chamber at a:ratz f. 70, 100 u.-.«.n. {6,522 @3/3) _F-f "

4

con;aininv therein addeu wate -ut*oc¢c-a gu'a Tot2 of 46 zoh

(8070 s.c.f.h.) (0.060 m3/r)

(2%

"~
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exanpl e 25
[err] conmbusti on chanber
:o[err] (8070 s.c.f.h.)[err] 30

Fol | owi ng éloée[y the proce bustion air, preheated
at [err]-containing therein added water

B?kfd on the total volume of [err]
$4

[err] [err] [err] [err] NH to’*
I~ N ! 0 Qv) M 0 H
[err] O [err] O [err] primary conbustron The natural gas is
the first zone at a rate of 6750 Z. c...h. (0.560 nB/s)

|ntroduced into

under a pressuré of 18 [err] produced a

primary ccmbustiongof 11999% ﬂm a conbustion &%anber
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5 pressure of 3.1 inches (10.4 Pa) .of nercury. The resultant hot
syream of water-|aden conmpustion :gases .. nters the transition zone where
2 ijquid feedstock, preheated ao [err](154C) is injected thereinto through
four (4) unobstructed orifices of 0.02Zptiinch (0.57 mm size peripherally.
The feedstock is fed at a rate of 10 41 gph (0.048 kg/s) and under a
pressure of 170 p.s.i.g. (1,17 Ma) thereby assuring proper penetration of
t he conmbusti o - eam, . esi denge ti - e or is 1.0 second -~
foll ov\Bxél1 tr g ngnr%-ss %ﬁéncﬁnngggﬁ& Ee ?ﬂagt |"(‘)’{1P%tdl\(3‘eaéi Fglrr%e??t ure of [err] The
over al Eupﬁ Qeﬂé aorbystsd @f 6fsa kecpfdueds. §8) 5796) Tdeblack 15 i s

col l ected, pel Itet i zed and dr| ed un.gl&r oxi di zi n% d| tions. Further details
of t hePBRSREEOPE t1fi - Bacrripl &0 alfifeaf =4 m TAbY & 4°FEFF 0’\% fht® above data it is
appar epf,d.2ak L%ﬁ&@fe&saq scidie oBr eSRRY, myam:bg&u;rﬁsulmma-the
prenparation of furnace bl acks having exceptionally high surface areas.

Mo eovpresstre Qlét3a1| hothes2@10.4 cFee- ehaerewmy coRbRdtEsytE§PpP8prti es of the

furnace (o]} of thi v n,t O are reasan abler to
t hat oftﬁ?i’é“ g‘?'ﬁ':yer g nctcf”\?%ug;taié’ﬁf é[l ‘Sh°Pr ogggs Y- %rz%)%ﬁ(r:;{% | acks. While
this | gnad liquid feedbedeld;0pEatidatiet’ &i’rbadf’}mhtssfcly\mé inJected - and
It zhoul o oe 25 understood t hat -vat.l.at.i ot [err] which

are obtheneinte threseh fqwr (F) rnapstreetss Prifigessebfe 9685 158  invention
claim (4. s7 gt WAL MRS 02) bowbl gl %9@% £eBAAG! ehioet by 2 having

an iodrne sur ace a east 600m a pH value of less than 5 and a
DRP vak uegpdf (atodae:kgt/s) and undar a'-pressure of 170 p.s.i.g. (1,17 MPa)

thereby assuring proper penetratLon of the combustion gas stream,

" .

The residence time in the reactor ‘i 1 o second followed by water=
quenching of the reaction to a temperature of 1345°F (729° C).
The overall percent combustion of the process is 57%. The black
15 is collected, pelletized and dried under oxidizing conditions.
Further details of the black of this example appear in Table III,
From the above data it is azpparent that the process of

the present invention results in the preparacion of furnace blacks

dats indi-

w

having exceptionally high surface arecs. ‘oreover, th

[sfetchifs

i
()

20 cate that the conductivity properiies of the furnace o
blacks of this invention are reasoancbly compzrable to theat of

the highly conductive caaiflcatlop proce by-product blacks.

While this i“vention hgn:bncﬁ'ﬁmiﬁria°c with respect
to certain embodiments, i“ﬁ- ‘ ‘ should be
25 under stood thﬂt-var;atlcng”f' of way be wade

which are obvxous to thos uull- d. in L3°l;r wi;nou; d°0 ::f ng

from the spirit or ycopa of »uo lnvent;ana'
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5re-= : 160cc/1 0 g. 2. A furnace-type carbon bl ack product (:;/
according to claim1 wherein the i odi'ne- surface prea is at least 800 m 2
/g. 3. A furnace-type carbon bl ack product as clainmed in 10

claim1 or clai3 2 wherein the ijodine surface area is in ‘“f
800 to 1100 m/g. 4. A furnace-tfype carbon bl ack proguml“g“ %

any one of clains 1, 2 or 3 wherein the pHis in ther s15*
5.. A furnace-type carbon gkgg&iproduct as claimed in claim 4 wherein the
pHis in the range 3 to 4. furnace-type carbon bl ack product as

claimed in any one pf clgi ﬁﬁrﬁaég-iyy@rc%&ém%fmvlefaeuee ERabhe deaioRed by
180 to 350cc/1 00g. 20 A furnace Bl ack” product as clained,in

cla” wherein' DBP valu3vlﬁglEnt@%dﬁﬂéxkﬁﬁﬁhéé>are27éfcakl@@ast86oo /g, a
furnace-type carbon black product as clained in claim5 wherein the

value is in the range 18gHt9a2%e of less. than 295a6&/ 4108P Laluehof at least

furnace-type carbon black product as claimed in claim substantially as
descrilged i n exanpl es Theéevewy/100 @he speC|f|cat|on has been reproduced
by photocopying the applicants original typescript.. ' .inay contain a

f ew eaendaents mhlch.areAdfﬁfnanbbﬂypewugkboﬂTh&amkgpna&ubtpacmcnﬁlng to
contai ning these amendrments nay be inspett-ed on the prenises of the Patent
Ofice claim 1 wherein=the 1od1ne surface area is at least

800 m2/g. - g
3. A furnace- type cacbon black product as claimed in
10 claim 1 or clalm 2 whereln the iodine surface arca is
in the range of 800 to 1100 m /g.
4, A furnace-type carbon black product as claimed in
any one of claims 1, 2 or 3 wherein the pH is in
the range 2 to 4.
15 5. A furnace-type carbon black product as claimed in
claim 4 wherein the pH is in the range 3 to 4.
6. A furnace-type carbon black product as claimed in
any one of claims 1 to 5 wherein the DBP value is in
the range 180 tc 150 cc/lOOg

0.

'F“ﬁaaqbon black product as claimed in

20 7. A furnace{tf
clalm 2 whereln the DBP value ls in the range 180 to
. -'...'.'., l,;. f._ 275 CC/].OOQ‘;. N - ' :..s..- R ‘ )

uﬁfffA furnace-type carbon black product as claimed in

claim 5 where;n the- DB‘avalue is in the range 180 to

25 S 275 cc/lOOg.

9. A furnace-type carbon black product as claimed in

The teoxt of tha npeezftcatxon baa beon reproduced by paotocopying the applicants original
typescript..’ I.t .nay contain a few amendments whicn are difficult to read. The original
typescript contum.ng these amendments may be inspected on the premises of the Patent Office



