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PCT/ US95/ 19961868 CARBON BLACK REACTED W TH

DI AZONI UM SAL TS AND PRODUCTS Thi s PP i s a
continuation-in-part of U S. patent application serial no. 08/ 356, 660, 5
filed Decenber 15, 1994, the disclosure of-which is herein incorporated by

ref erence. FI ELD OF THE
| NVENTI ON CARBON BLACK REACTED WITH \DIAZONIUM- SALTScAND PRODUCTSCess for the
preparation of carbon black products. The ' process invol ves

reacting a diazonium salt with a carbon black to yield a carbon, bl ack
product 10 an organl c group attached to the carbon bI ack

avi n

The invention al I§s F@?l‘&‘f"@‘é 9%%%% logripgprt of U.S. patent applicagipn, segial 1ooPR{336:66,

t heisr uses. filed December 15, 1994, the disclosure of which is herein incorporated b,B\/é@(éﬁEQJND OF THE
| NVENTI ON Much effort has been expended over the |ast
several decades to nodify the surface 15 chem stry of carbon
black. Wiile it is possible to dmniOmevmmNadsorbed material onto

t he .urface of carbon bl er rrane tl n the sur face
chemstry of car'lg@’ﬁ‘ F'ﬁ'c?ﬂ“?aé“mapmm?"'lﬁl‘”g Q%P B TRl ¢ .
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For, exa
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treating agblatksprodBors kmbibeionsedlat i on is used to nake sorre comer ci al

pr oducts. Sul fonation using sulfuric acid or chlorosul furic

aci d and hal ogenati on of a carbon bl ack surface are al so
known. Sone known net hods f orBACKEROUNDQN YHEINVENTION: car bon bl ack surface
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3,479, 300 describes car Boh cata ositions a proce
for-their prbsmsaonore tifficitat al yst corrp05| tions are prepar ed by treating

carbon particl esggid Bo@kes for chennca]ly chan, {:)%ﬁle lsurfice & difbloh BRAEAE khowiBind hsdand

subsequent | y treatl n e resulting car /metal conposition

with a sol vepmmegriallyh Pf expmplecibisitsH kpewn thairscagon blaek ansfiaee an ibe oxidiagsowith 4 ons
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conpounds, to produce carbon conposi tions. ited

States Pat ePhifongsion gsingisilfpigaciterchiomsulfune @sid prchhalogenstion ofl ararbon fhlagk ngace

hydr ocar bongye aiso known. Some HhéWiPRethdds mr%?Jﬂlixﬁé p%ty&rﬁfsh@%etcﬁb&hﬂa&%;fﬁ@ Greof the
carbon bl ack. The nodified carbon bl ack repared by

reacting cafeisvedhyaFsbakpysingolum. |8¢i. Mol r'la H’g‘b‘ﬂt‘r’? %% eiqsra@gé}md ptegyPatent
Fri edel - Cr af.54,01%884 which grafts polymers onto carbon black by contacting the carbon black with the

25 polymer and heating.

United States Patent No. 3,479,300 describes carbon catalyst compositions and a process
for their production. The catalyst compositions are prepared by treating carbon particles with an
alkali or alkaline earth metal and subseqdently ireating the resulting carbon/metal composition
with a solvating ether. The carbon portions of the catalytic compositions can be reacted with

30 various reagents, including organic bompounds, to produce carbon _compositions.

United States Patent No. 3,043,708 describes modified carbdn blacks having hydrocarbon
groups chemically attached to the surface of the carbon black. The modified carbon blacks are
prepared by reacting carbon black with an alkylating agent in the presence of a Friedel-Crafts type
reaction catalyst. The hydrocarbon groups which reportedly can attach to the surface of the

35 carbon black inciude aliphatic and aromatic groups. A modified carbon black containing aryl

groups aftached to the surface of a carbon black is reported.as being preparable by reacting a



reaction catal yst. The hydrocarbon groups which reportedly can attach to
the surface of the 35 carbon bl ack include aliphatic and aromatic
groups. WORGI868%d car bon bl ack containing aryl PCTRISO4194
attached to the surface of a carbon black is reported as being preparable
by reacting a WO 96/ 18688 '

PCT/ US95/ 16194 hal ogenaféd carbon bl ack with an aromat i

hydr ocar bgg, natécr@:uaﬁ%faa%ﬁhﬁtma i fdRkarbdntih R - Lalyst.
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3, 043, 708modified carbon blacks of United Statel'Pdt&ifd NSt fi6435708at ent No. 3,335, 020
descri bes nodified carbon bl acks where the car bon bl ack is

treated with bERBeRatGHRaemt N 3e%$é82$6qsm$ mz@&edowhon dlagksrwhere the easkon To
psepar e t BigeSis treated with benzene Whith fid @éh wﬁuﬁ%&%ﬁﬁgéﬂdﬂ%ﬁn% a&gm@ felon bl ack

are mxed with a Lewis Acid catal yst under dr ous
condi t i on@ogified carhonblacks, bypzengand carbancbiack goeapisedyyith hE“b‘&ﬁS’érFaBlY&de?fs t hen

pol ynmer i Zg@fhydrous conditions for db&ltﬁ@flﬁﬂ@kél phﬂ'l:)!ﬁzemodméﬂﬁb&fblﬁkqpm ﬂﬁithé?ﬁed
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to the caPHBRPYYRIERY s of a combination co-catalyjt nSt“&%’éé""P&f@ﬁ{‘e%@emby
2,502, 254bca;aeh :B,tﬁelehrb’baﬁladnscr_l be the manufacture of pi grrent s
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Vi scose cevntaliing0dattoh rblidc byniga ISeates Par@ Na) 230025 r@m'&hat highly dispersed 1N the .
presence af carbo ment fsagor oduced by

Coup i g BT BRI 7 s ASmGRpian, o itcpse 2, 5 e e siessios 48 oo pgmen
a yel | ow, inchepregenceaf carboh Wacknent in the presence of carbon black in one or
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t he ot her of t . . equs sol utions. of h t brings °
about the coup?ﬁn%gmﬁrtnlstpemodugda@g% iﬂ'm?er#az&ze&)mmmym %’“sﬂﬁéﬁ%mf?gmreports
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proportion one I n the presence of
car bon bl Ho,k2,5124236 reports that this process canmsv p&aare latchdqg]aatq brewn pigméds by Vaplig 13983

descri bes, “rr‘}}q dz!;tfleﬁ "

car bon- con a'?‘%%&?ﬁ%’{)&{‘l a s% e ectréﬁﬁéf‘r@gg omo ?ipéor?og'fonﬁ{’faa?oni um

sal ts. Thayimethykpysazolone in the Pmseﬂce of carboroblackd| y appl i cabl e, in particular, to
9gr bon pl ates ?@ﬁps@.&t;gﬁnéahaﬁﬁs W@r%ﬁg%%%ﬁes@ﬂr%ek@émsmodnfymg e surfaces

Car bon- cont ai ni ng nat he process are al so descri bed.
El ect r oc hefraatbgn-containing materials by @emehemwab?dmm iazpnivn salis. Thepraress itg

functi On%b&églyaah)(ﬂcaﬁl@% 9&&&1&%9&3&1 ﬁ&EJ %d VEH%J Hbe@@iﬁpéﬁhp%ﬁte materials,

.surfaces is al So describ | mar ‘et ; Chem 1992, 114,
5883- 5884Carbon-containing mmﬂals m°d'ﬁ°dkté*t9rm5§ WW‘*W&% 9@9’""?’?‘?@“-}5’( ocess for

nodi fyi NOreliRBors b dideRium salts GARGIAME fEfdriizzl A1 radlcals 10 covalentlyrm&ﬁg'c&borporB' sts
of grafting an aromatic group to the surface of this materi

@f ect r ochWHpges fis also described in Delmar 4t aly, . phm-ofhers. a?cai?ﬂ?r ditfh S88358B4c| ud| ng this

aronati ¢ gr oupAccbidfingCtaWo. 920 9983 pfoGesETFr oldifying the surface of a carbon-cPhtaifiigl 1 N
contact with a diazoniumsalt solution |€eean apr.otic sol and i.s

negat i vel Pateiial cofisijts of grafting an aromatjg grqup o age pf Lhis Qﬂﬁ‘&”é%%ﬁ‘teﬁtf?c‘“’ém%ﬁl so in
contact Webitiibmer fldiasnidindh ftluding @islirbmiic gebup. The aarﬁdnafohﬁmmg material is

placed in contact with a diazonium salt solution in an aprouc solvent and is negatively charged
30 with respect to an anode which is also in contact with the dxazomum salt solutlon Use of a protic
solvent is reported to prevent the electrochemical process from producmg the intended product as
a result of reducing the diazonium triple bond to yield a hydrazme
Despite the technology discussed above, there remains a need to modlfy the surface
chemistry of carbon black and impart desired propemes to the carbon black.
35



solvent ¥s reported to prevent the electrochem cal process from producing

the int engqsoeiiaggguct as - “.a result of reducing H’k{ﬁ‘rﬁgﬁée jjum

triple bond to yield a hydrazine.
t echnol ogy di scussed above, there remains a need tQ: nbdlfy t he surface
chem stry of carbon black and inpart des}red properties to the carbon
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-3 - Accordingly, the present invention relates to processes for prégfifiYcattion bldek | NVENTI ON
Accor di ngl hg vg)resent lnventi o reI ate g ocesses for I‘E ﬁal’l ngf
carbon bl affpduct ha “ga“°rga“‘°|§F°SBﬁ?ﬁ° 10 rFasen ‘?8%1 e PRCEY FoRPtsat e R & t he
car bon bl aglcinPaclest &%&B&oﬂmm ®ittsa t:&mms:ﬂzep irDdhe absence of an externdll@ applieMg at

excBor nal 1 y g T syonth =S G URRPR i phled BpRF EFBRE e PR Alce ¢ ne

d| azoni um seadting avlest brer digzomine salt it caronshldck én sp:eﬁc ®hction medium reacting
at | east one di azoni um.salt thacar n bIa rot at|o
redi um 20 kitfBaitithls of f vyl 1A s peRi g Son PR b o ¢ o

novel car bprepdoddaasborging urcprecess/df |tl|ahnveayorbél‘he carbon black produq:ts eqaﬁbeulsedtin:tbc di ng
L0 8 PrOCos neObolldion BV LR HonGHERO S AEK mRRACHGLS, RYs ORHLN NE
sane applrc s as conven I ona car ac USes imerude? Hut are
nato [ im tecbmppsmquisas;uéuns fin@s, aqueous maungsmsmmns,a:qmompdsiﬁhs, agiqueous
coati ngs, sitions, paper conpositions, and- textile
conposi ti o{eyag%m&%%l% The description which foll ows sets out
addi ti onal f eat Theedescriptiomawhichnfoligwsssetsfout additional éeaturesand advantages of the invafrtrielse
functions dgsgﬁﬁ{ & a,.ga%

practice O?ﬁésiﬁ&oﬂ?&ﬁf&%p&&ﬁ%%ﬁ?{ton as gescrwl]B l‘g t:%'b‘ﬁ%‘;luect ives and

ot her advainveftjen asdesqribpde Fhecpbjestings andopther adapiages Bill benrsaliped an attained by the
prigcesses, Rﬂ%e@{ik‘ \%&m @Qﬂd Wﬁﬁbﬂs'ﬁ&éul&@ﬂoﬁrﬁé&' R rnthsarpas'n Bidw bt thére

descrlptlo pended cl ai ns.

DETAI LED DepeedTihims Processes for Preparing a Carbon
Bl ack Product 20 A first enbodi ment of the invention
provi des processes for preparing a carbon bl ack product havi ng
an organic group attached to t hdPEHATHED DFSSRIFTION G b ocess invol ves the
reaction Processes fain@iﬁnﬁge@wmmg umsalt wth a car bon bl ack in
t he absence of an_ externally plied curren nt to
réfuce the diaz Mramgmem?ﬁ% “?"§““°Pl?ép"rd§%1€'f’?°6§’rs B’éPWB@?gtaﬁé’ba? Elf‘g‘m um sal t

and the  product having m%?gabﬁgr&baﬁ&hwﬁcmomrahotmnmsetmmi the Geattivd Of
electrons sufficient to. re e. the di ‘M xt ures of

n
di fferent 8 #J3Higpiazgnjum sl witha ‘iﬁ%bgﬂgf ’If'ﬁ}?-f "E‘F“G&’e%fs“"c?f“"f"ﬁlzy Rl . This
process cCaguffident & reiiRe tﬁauﬁazbmdﬁ! Galfd 'Kbans ahglre@oﬁnoﬁ bawéenale diosivinisainsandabel | n

22?/\/;%? € s;fgwr e?:b %IF %&cfﬁds Wwithout an extemrﬁ Sourceof elggnl'olleg & 1e919;[0hre e the | a%d s otic

25 salt. Mixtures of different diazonium salts may be used in the process of the invention. This
process can be carried out under a vanety of reaction conditions and in any type of reaction
medium, including both protic and aprotic solvent systems or slurries.

In another process, at least one dlaz.omum salt reacts with a carbon black in a protic
reaction medium. Mixtures of different d:azomum salts may be used in this process of the

30 invention. This process can also be carried out under a vanety of reaction conditions.

Preferably, in both processes, the diazonium salt is formed in situ. If desired, in either
process, the carbon black product can be isolated and dried ‘by means known in the art.
Furthermore, the resultant carbon black product can be treated to remove impurities by known
techniques. The various preferred embodiments of these processes are discussed below and are

35 shown in the examples.



I n another process, at |east one diazoniumsalt reacts with a carbon b} ack
in a protic reacti on nedium M xtures of different di azonium
salts nwWob&1368®¢d in this process of the 30 I NV @eUN9s/16104 S '
process can also be carried out under a variety of reaction conditions.
Preferably, in both processes, the diazoniumsalt is formed in situ. If

desired, in either : proceé § the carbon bl ack product can be

i sol at ed and dr [ ﬁr!;@ lﬁ Jor e, t he
Th

resul tant car %‘ok%%f’ uct canﬁ% r eat e ?6nv?!1enr?3ve ?resur é | es b knovvn

t echni quékck froductszard @a@l praepmm kequ)far eammentionnl carbanshiacks. ogtesmwmp e :

\C/I\L)S ggls ig gﬁJbSX"bﬁHQ a%rsgleééd based upon the iEHRILH eﬁﬁcmﬁ Mbgﬁmﬂy, the

PCT/ US95 fpriogesses of this invention can be used to prov:de carbon black products having advantageous

5 4 roperties, not associated with conféRMoraPEdARA vhlcCk may be used in the processes
of th| S anentlon The resulting carbon. bl ack products are

useful in applThe atoresses ok e vertion cambe, earied SHLIndera Widh vafies gicconditions 3adynor t | es |

of eneral ark A6 linfted 87 aty ﬁﬁl@ﬁlaﬁé&dﬁsﬂ emeeréachaﬁmdmmnnﬁshse buoh eaded
appllcatlo% Mor e |nportantly rocesses of this_invention

can be ushecpartisulpy digzopium salf Edﬁffﬁieﬁ&(s‘ﬂ?kdﬂ @leve “H%Wﬁd"“éd’i)"a?ﬁ@@é’@?ﬁ% Fhus,

properti @g fifbkssBScf bk dhrfch St Lides RAMRA chiditiths WAdrO R didzaile salt is short lived.

The processes of the invention can be carried out. under Wi riety of
Wondi t i o therryamples below illustrate, the reactin hefween the ﬂ‘@fmﬂ“*“hf te’tﬂd%" 3&’9 EE? % icul ar

condi t i OReccufd)for eLaipld, Over @GAaH fahgIY¥ pHLEAY t&h@eﬁtﬁ@d‘l Tﬂeqﬁ'ocesses can be camed dune

parti cul ar di azoni um sal t fj.ci stable.to react with
the car b@hadslic, @gutralygpd;basic Phs Ps"elgm{’ly’ ‘ﬁ't#ﬁ 8‘?“&@ ngnbe g‘é'bl out under'
reacti on@@@ﬁhﬁdﬁmppMQﬁb@rhﬂgefﬁnafmbumqml t is short lived. 10

As the exanpl es beIOW|IIukstrateththe r cftl%g bet we bg,‘e cgton lumsalt
and t he car borPi#fenipR salts, as known in °8§c‘[ﬁ prgped £ anpres "ovE "W Ue range of
pH and t %Hﬁﬁfyai'dﬁee with hﬁuebiimmﬁsmf alRubEid ak igerechl distussion of dlazomum salgst

aci dic,

asi c pH. f.er t 1to 9.
The reacl‘f‘ P?"'gmis °r'ge"prepar1 Rier %Jﬁﬁ&a%héeﬁﬁWom err]C to

100[ er r ] @p. 973-983, (Allyn and Bacon, Inc. 1980) & rga ) ; may

be 1 or meq | Frudhre th AP MiaBHluREIE Vi T

aqueous RetAly —Of T LT 3@' %cga(g}deg\qggir?e forgi‘ln f:ousgil%v%ﬁo "diazonium sal ts

and net hodsn tirgmddmmpouqdrmpag one anqrtsdmwm groupRbOr ri son and Boyd, Organic
em stry, b5t Jait ;) be/PleARA pROFRTeactislc: 1987)
d March, Ad\r}anﬁ’%é’(ﬂoc@m of; the I&ee'tﬁ?rgialre &éane'%g ?lt)ng ﬂe prid eaLI\‘}lechanl sns,

and St r uctithreaescarbbnblaek or, n(ow prefymblxmgrateti\w @5ing)techmiqups known jw teiafn In o

di azoni um Sgtl,ngranon g allows the usS oftfhstatié a:gidﬁluﬁpmwaﬁl ad | ANy [Athz G Sdits AR e

di azoni urh gro 0} - I'n the processes of the invention,

the diaz canonmr@estessamal}mﬁmgpr meripelation of the diagoniwn salt. Jp particularly preferred it ¢ he

carbon bl ack or ¢ D irertiof [HRHARE HitroSiSRRI AL d didofibrh Vallisé BehetaRalimbiguies known
in the arp R situ generatjon also-allows the use of

st abl e E#Plazﬁ)tmsamp!ssl-"m iny the gxammples pelo¥oni um sal t s and
avoi ds unnecesg dfayorfli sk, &40s RiowHAR it inay be gkfnelhhe byl reactingi aprinsaay dmind, 2

particularly preferred ocess hi s -i.nvent oth the
nitrous ottt aadan atid Thenitsitn TR oA ’%FE%“ GH’%T h‘f"’é‘} pifjite. 35 it

potassium nitrite, or zmc nitrite, or any organic mtnte such as for example 1soamylmtnte or

ethylnitrite. The acid may be any acid, inorganic or orgamc which is effective in the generatlon
30 , of the diazonium salt. Preferred acids include nitric acid. HN03, hydrochlonc acid, HCI, and
sulfuric acid, HyS04. _ | ' " ' '

_ The diazonium salt may also: be generated by reacting the pnmary arnine with an aqueous
solution of nitrogen dioxide. The aqueous solution of mtrogen dloxlde, NOZIHZO provxdes the
nitrous acid needed to generate the diazonium salt. ' '

35 Generating the diazonium salt in the presence of excess HCI may be less preferred than

other alternatives because HCI is corrosive to stainless steel. Generation of the diazonium salt



-25 _Each of these vari atlons is shown in t he exanpl es bel ow.

A di azomwogg,ﬁ@g as is known in t#e art, may ‘be generat edppy/usefgiodg a
primary anmine, a nitrite and an acid. The nitrite may be any
metal nitrite, preferably lithiumnitrite, sodiumnitrite,
potassiumnitrite, or zinc nitrite, or 'a?ny organic nitrite such as for
exanpl e isQ i Le,or be any
acid, i nor‘é@ﬁéézlgtﬁbo ra'btelllﬁ Ia%duwn Iadvama e o% ?e%&*]é’Js Qbr“siv%%o st Qﬁsg?%%lfbaﬁﬁx

of the di amesis commaly usePfarireactiancvesseks. d&nmbmdsngﬁjsﬂu@ab!@g@r HNﬂql‘prjzr
hydrochl ori c ] sul furic acid, Herr]SJerr].

The di azonf"tiAY m?a[hvel yon o’ﬂ%s%e generated by reacting the primary amne with

an agueous In general, genergmigmdlmmmh sslt from g primatly gwiingea nivtiie andieednis sol ution
of <ni trogen | d r 1 Nhd r Ous
ac |5 d neededd Ogé’!éon P‘gtf h{ Jc{dfl_%ggg r#ll?nrﬁ @’g‘ﬁ%‘ &%ﬁu;erﬁ?ed n an in situ process,

Gener at i ngditoeiunli salt cani hergenertted usingtone equivalentef dhegcide ke dhe yEimagpymipe | ess
preferred { Jﬂ%ﬂ)ls a s&nﬁearcxd group, ac@n?%rse AELPhhyV o bpﬁ'&%ﬁ? it e pfo@es?é@%f@x%' ve to

stai nl ess st he di azoni um sal
06/ 18688 invention. The acid group or groups of the primary amine can supply one or both of the needed

PCT/ US95/ 16484 ts f acid. When the primary amine contains a strong acid group, preferably either no
5 % W ﬁl NJ err]/ [earnr']o has the ad tlognn(;lp gdvant age of being

| d8s cor r osdditional aglﬁl & W tosone sguivaientof agdifienal acid is added 0’3 progrst off the H¥TRYEMIY used

for reacti Qf.MRIREAiSoniFRIAK Ml 2N AUBEH GxdebsCot alididngY dcld i el uBéd. ] Ol example
HNOJ err]/NaNg err] - are al so relatlvely non- cQr.raosi ve.

I n gener al of %@hb?‘&i‘%@mﬂ‘eéﬁ RRFHRInghezsresulfonis aeid (s F‘?’r’é‘r?‘dénpmﬁrs I $HOVRin e,

and an amgi,e@xamp]esbelow reqw res two eqw val ents of acid based on the

anount” of amine_used. In an in situy cess m um
salt can.be genbrgeperah diazoniymals are the l&H’Es“l’?}e tﬁ‘éy %fyam%waﬁﬁé“ﬁ Y4981 y
anisne at low temperafufdd] Sk Es (5%, et gedwitkbugislation of €disalg Heampmaroes afci d may

not be necessary in the prqcesses of t n. acid
group or gfesFazEpup HQ‘%&M’&F’?“&‘H"E@ Fa§°r§h°btﬁfr)}heo??g°§?f’"‘@lﬁ ‘%? d‘Fe\‘:eeded
equi val ent ﬁ,emoa@éd,ga,\Mﬁse fablicalini baki¢ shedifli Ne contains a strong aci d gr oup,
preferably either no 10

l,onal aci val ent
of additional aBPYeYeE 1o prqamplish the pﬁ?‘Sﬁ?é’ég‘ed‘?‘"’?‘f% 'g?w ﬁ'g'n%{t%&% e
gener at e t hffiéléntli G@ablel ﬂmlwtreacﬁorswmmhe Aarbin Witk. Foccths puicess&swf thegresé¢ntaci d may
be used. One ex such
paPa- ani noH‘éFﬁ‘@ﬁg&ﬁ"’f"&m‘zg fi s(’g’u inkike agti'%{gﬁg é‘ﬁﬁk@gg)lr% e
t he exanpl aﬂ:_;daedomet:omposmon Some decomposmon prdcessesonayrcaimpete] with theireastiondieiveenr e

thermal |y ynst bI a | li¥naR, at
| ow t enper ﬁ\‘ﬁ?’gg'f %‘cﬁséké %a%g{%‘?r?@nd rgdsag{j&g t&ﬂgﬁtﬁﬁe}’%&f}gtﬁ%@@s t he
salt. Heat hmhﬁab tei carbon blhck Further, the reaction onap bel caariesiriu ot elgypted tepapgratifeper at e
nitrogen and form either E&ﬁ@g S &

media or t M |-8 ﬁ,ézqn umes ra g{ %@?ﬁtﬂ%ﬂ 0% Mn Elenlat@&: lequ atures may
Hasever , elsamepaly mbreasgﬂ@(selgblmfof ﬂhdmmﬁ“dn thetrppstion medinm &Af sal t
need only t fioWweddradilvatelt Rnipkla@i¥s AR GdsuiP i soint lost he
car bon bl a?’ﬁprwmts hmi"ﬁﬁd %gfégsésrgéseeﬂ th ee rpr estgnt m% ablils Trdyecs I nventi on can
be carri edobthe dwqmnsmuambﬂmdmaﬁ“t% PERCRSSwi se consi dered to be

unst abl e and rocesses E&Umﬁﬁfontc&n G4 CoTRyhStel 'b?'iddx@lﬂ?reﬁ@ﬁ@ﬂ@ﬁﬁmtthd)n

processes nay CO te wit the reaction between ar bon

bl ack and tdheomnnazachnn i, &nd suspeasiomef,carbep hlagk ‘E‘H’é’ reastion meflividPr WB’?Q‘&%‘T’

E Thus, a carbon black suspension to be used may already contain one or more reagents to generate

the diazonium salt and the process of the invention accomplished by adding the remaining
reagents. Some permutations of Such processes are shown in the examples below.

Reactions to form # diazonium-salt are compatible with a large var_iety (_)f funqtional
groups commonly found on organic compounds. Thus, only the avai]ability of a diazoﬁium salt

35 for reaction with a carbon black limits the processes of thg invention.



attached to the carbon black. Further, the reaction may be carried out at
el evat ed_tenperatures Wnere many di azoniumsalts mas)/

suscept i WP ¥BYecompositi on. El evated tenperatures may 2FPCT/USISN6I9M 3| so
.advant ageously increase the solubility of the diazoniumsalt in the
reaction nedi um and I nproge its handling during the process.
However, elevated tenperatures may result in sonme |oss of the
di azoni um sal t Thiygrotesseobithis inbentiomras b¢ camiedpubinssy gsaction medium which allows

The processes of .t %ﬂ%! t ents
to form tﬁ' action be&mﬂ the nﬁauz?%%ﬁtr}r%g?‘aelactgﬁ Bﬁpﬂgé fz&%ﬁj%cgéé aﬁ%ﬁ%@%éﬁ%n car bon
bl ack in tndium ésxsolent-iassdi system.f The sokvgnyrnay, begepretic solyent, an aprotic solvemws a a
carbon bl At 8P RFRS O Brobif pdifenty S ko, Hik SRR o AEAALT cAMinifY o FREGEed ©20CN! S
to generate i azonium salt and the process of the

i Bvent i onattachedriphn exygen eryniteagen ang thescary wiffigievtly gcidic toform hydrogen bP@lﬁgent s. Some
permut at | Rpﬁué)gohﬁeﬂﬁ Refs Bfith 85 RotTomu ahramalbﬁf,&zsm ﬁe?ﬁnQ@LxWe Aprotic

React i ons orma diazoniumsalt are conpatl e wth a arge varlety of

f unct i onabolvents include, for exampleigjysnte mwm@mmro%ragm acstopiiler8d Thus,
only the +tﬁﬂ' lBof ¥ afbus@orfbfaretial Mh?é&é sofvents see Morrison an@BojE TrfanRN Wi th a

car bon bl ac Imts the processes of the invention. VWO
06/ 18688 Chemistry, 5th Ed., pp. 228-231, (Allyn and Bacon, Inc. 1987).

gT/ US95/ 16194 1pe processes of this invention are preferabl carned out in a protic reaction medium, that
The processes o his invention can be carried

out in ani incaRreticoRIVERS s Pk miNre, of solents which contains at lqagt ong grotie sQlyenh ot ween

the di azopjekmed plotic a;@&la idaﬁd& 20RO ndt 1Rdikd towREDSGRBShs nfeaR coktaRing waiehnd (
reaction diumis a sol vent-base ¥nstem The so vent may be

a protic S@enselyents, &h’%ﬂ!ﬁ' and @ymgmn@g an alcohol, or mixtures of such m
sol vents. Pr ot iagcordihg/ ﬁﬂfa&ptﬁérﬁsﬁef tH€ Rivéntioh,| th€redéiibf bet@WEenBedidonian, salca{itaal ni ng -

a hydrogen 5 hed to an n oy “nitrog
sk¥f f i ci enfaryondisckicen take Plé‘i"rﬂ" B‘Bﬁ’%gﬁ“’k for exampe, in rh“% Pbﬁméteg g‘f’% nts
are sol ven éneWibodimerit deﬁﬁnec aﬁieauea pﬁﬂuaﬁh dosts, h:ydeao@;mmcans diafihge procdsofoe .

ti t |
ﬁg; gnleg {qgln}ng WB?‘b?‘ﬁ‘ﬁ‘a&?ﬁ%'gﬁl nC ﬁ:a{b Plgc)i(a %’Adl%t oﬁge 1\694;'|L§n §aH%Q as
benzoni t r pleparedidra diy dufChysspraying (afsolmimt orclumydf adiagérium sajt ontord earwadladbr ri son

and Boyd éﬁe@%ﬁ@l& thiﬁarbon black produc é{: gtl%" pgﬁen’zm cg%gr? lggk]] tl(eAI l'yn and

Bacon, rocess IS I nvention are
pzoef er abI preﬁeaéd ofedksobvefit system, spchodsi water,caotining tlmﬂmmpmtshlaor the reagents to i

s,
inaprotic so al one, or Ieast
one proti & ‘?Wﬁfé%&m"mm Salt 4 si. %é&&hfs g?lgéé%?’glf}c‘)ltg ?}g%r%%ﬁa i %Q(f}&g%lpsaga&erar

not limt eﬁibdidnnmbfeme inveption pvidesia process fonforming apeliesizecheasbon black comprising ot her
sol vent s, gw ste 8(1 futro@iifhg & barbdF Blatk ﬁﬂ%ghﬂoﬁ'gsllﬂﬂ G's61atisH of aQiazBhiteh ldﬁ]?ﬁFoOf

such nedl I'ng to t'he processes of the
i nventiona pemwmsamunmme@mm sajt wlntzemrm blagk tto ftaeh ap organic group to the. ¢4 hon

blsack can %ﬁ%eblmka&% Ml&ﬁn@% rLs)ﬁRﬁg Q;rb&%lmrhahhfﬁkmaf:m ?ﬁmhﬁp iThe f |. uffy

of pellete one enbodi nen de5|gne to reduce
product i opeliegzadsarbom blulemeiqcbnasb@embedr&d [uping copventigeal dechmigyes.

forning carbon black, I%';lr&‘ée&es &Qﬂe VBN Enod&e@tﬂ;[‘éiﬁi@ b?lpaﬁ{icmrsﬁbmetsal@f Ii he
i nventi on can be ared in drum by spra r&%asolutlon
st oelont Steon-BPde ver

or sl urry semhe enddisesz sih anibose d&‘scbsﬁf v Sheproby {§ may be ndesirable.
Al ternati Xg{gme M}g t&ﬁ{,&l{é@ a 2hrB6rK bIRdk Gt &aﬂdxbgemmﬁa@mﬂ‘ thyinpatibrewitivung a

car bon bl
30 unwanted morgamc by-products or salts are as follows:

First, the diazonium salt can be punﬁed before use by removing the unwanted inorganic
by—product using means known in the art. Second, the diazonium salt can be generated with the
use of an orgamc nitrite as the dlazouzatxon agent y:eldmg the ‘corresponding alcohol rather than
an morgamc salt. Third, when the diazonium salt is generated from an amine having an aeld

35 group and agueous NO,, no inorganic salts are formed. Other ways may be known to those of

skill in the art.



20 . presence of a sol vent system. such as water, containing the
di azoni U the reagents to .. ~generat e th salt
in situ. r%é%e}éﬂés%sol vent systens are preferred Accor di ngl ;i/',c‘i'g%g.?wlb'fn
enbodi nent of the invention provides a process for formng a pelletized
carbon bl ack conpri sing t he7steps of: |ntrodu0|ng a carbon
bl ack and an aqueous slurry or solution of a diazoniumsalt into

a pelleti zer rémdditwg tq the ingrganio hy-preducts,  preicesh of theiinvention map alse Rroguseat t ach
an organic I g(;],dw t he
resul ting c gﬂgl}:‘{gsehaﬂ g bgrfe %?vte %cﬁgﬁ%lgﬁﬁ& aQ‘;r oupﬂﬂnjﬁﬁﬁé o,
pelleti zedQﬂ&rb’m may@;rdmpwmmb«tsené;hlt inghe % dried using conventional

t echni ques. Carbon Black Products | N general, the processes of the

i nvention produce 1 norganic by-products, such as salts. '

sorfe end uses, Jhe Feagtionbryew gdiazenmaalt pd agarbop Hb@lewsgrmps wﬁe&ogesmyh%e

undesi T abl Gyyer3H 6t a carbon black product HAAHS hPbrBaniE Y Sup Madhe® HAEE cabdndidRN bl ack
product according to a process of the 1nvention wthout

30
unwant ed i F5¢ giasnRmosale mMay ORI the oraspic gEOUR fobe ALtaghgg fog carbon black. Thus, the

First, the piii Qnedioh feidids :&eaan&awaw biobiac@OhaliBk @k Erghtfi€ grolp AABIRY itd@e citBon
unvvant ed |norgan| C product ~usi ng neans known in the art.

Second, t h&lagk PamiFaly, those prepaged '??’ea Bfé??ésr%ft‘@ﬂ inypntign.; J{gnay be possible to producgs o

anyer gani ¢ ufyi datboh SladiSprodis GF aazsqmemsnl B3 bt Ridhns kh&Mrthioibsé BIENeAGH HR2RONI Ng
al cohol rather than inorganic salt., Third, when the

-di azoni um sal t 19 GEBANF SORRYMAY B"rr‘i“’aﬂ"p%’r?f’ FPUP, A YA QIpAnis §ropPoes an organic gr oup

and aqueougomsdufd hving' g ahmﬁgm@ #ha latcgclid rportibar Ae discusieb abovealis dismyiutie known
to those of 1, n the art 96/ 18688
PCT/ US95/ 16§bﬂnployed in the processes of the mvenuon can be derived from a primary amine having.one
-7- of these groups and being chﬁbhdﬂl l"drlnmg dven trimsientlyps damintunbsaltp Toelogarss  a
process of the in entlon

%gr oduct $OURTY Eéws‘b‘gte?‘i%ﬂ\?'eb(ﬁm@%%m@%%f gnbragched, f‘rhgtc':at%c g‘a"n% ipefude; 8 i ¢
sol vents. example, groups derived fem alm:yss alka;es haizohols; whers,aldehyiss ketbneskdatboxylia t he
art. | ack The
reaction béf%éﬁd ?@P&?ﬁlﬁs‘ %{ rgamcrﬂo z éngfrjgyghb?g?:% hgx(::tgd troﬂalrlﬁdico a process
of this . hydrocarbon groups (ﬁmmﬂﬂ cydoatiylsacycmalbenyls) hetetocyslio biydracatbery gnagpsan

organic gr at t che th C . ni um
salt may cgfrﬁ’? g1Pen m’h'g a¥1ll Ey%ﬁ@d%? Sgb@ 'lﬁ?rtph‘mﬂg dantdothqt ke)’c?y' gmqb tgc k.
Thms, t he example, phenyl, naphthyk sshracenyly adttheolike), @hdibeatesoary) geauph@midpgolybk pr oduct s
having an l%yﬂ?ﬂ%lcgg{dﬂg 3 eglag-rth%jlylt furl Wﬁd(ﬁﬁrgg the like). As the steric ifxﬁﬁe?aﬁl‘e of a

particul ar rocess this 1'nvention. ¥

possi bl e t culsfiwtd oegatio group mcreaseg,nh; @mbercnf orﬂaere igrogpsoaiached tagthe £asbag tiar‘f\‘/ent i on
by ot her n%pﬂsthgﬁa ntbgt\u;e%lqﬁﬁ dﬁ}ﬂnluh\es‘llt lahll lrhgI ‘éaﬂ?dntblack may be diminished. The
organi c group nay e an atrc group, a cyclic organic group, or an

or gani ¢ When the Qfé@pﬁoﬂlﬁw ip supStaed if A %Wlaﬁy prstiony)groug gompatible j ¢

POL4ion. AS,f tﬁ{féﬁﬁ &idn 3PP Yfazonubifsafl] BrefiRed! finctional groups mclude sl de RAMRYEA, | N
t he processes e I nvention can be derived from a a]C y @rg_lgg Javi ng

one R, OR, CORy COORe OFOFy crtlexyiats dalts pdhces GO0k GO
transi entl ypaiogert CRZ AR}, K0 k&rfonibm@wmas 8043, SOuNe, so 3 KIISO4INREHY OBO3H,
substituted grge unsubskl t u"?ﬁd br anch %‘gr an rs:ghﬁﬁ Q;I(:E;’ﬁho
i ncl ude, f dPS0O3 salts, NR(COR), CONRZ. NO,, PO;H,, phosp onate salts such as &nd az
_ phosphate salts such as OPO;HNa and 0P03Na2, N=NR, NR3*X", PRy*X, §;R, SSO3H,
30 $S0;" salts, SO,NRR', SO,SR, SNRR', SNQ, SO;NQ, CO,NQ, S~(1,4-piperazinediy})-SR, 2-

(1,3-dithianyl) 2-(1,3-dithiolanyl), SOR. and SOZR. R and R', which can be the same or different,

are independently hydrogen. branched or unbranched C;-Cy substituted or unsubstituted,
saturated or unsaturated hydrocarbon, e.g., alkyl, alkenyl, alkynyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted alkylaryl, or substituted or

35 ‘unsubstituted arylalkyl. The intéger k ranges from 1-8 and preferably from 2-4. The anion X" is

a halide or an anion derived from a mineral or organic acid. Q is (CH,),,. (CH,), 0(CHy),,



exanpl e, groups derived from al kanes, al kenes, al cohols, ethers, aldehydes,
ket ones, carboxylic aci ds, and carbohydrates 9¥clrc Qr gani c
groups iWO%88Lut are not limted to, alicyclic ¥hocar bon
groups (for exanple, cycloal kyls, cycloal kenyls), heterocyclic hydrocarbon

gr oups (for exanple, pyrrgdidinyl, pyrrolinyl, piperidinyl,
nDrphoIinyI and the like), aryl groups (for 20 exanpl e, phenyl,
napht hyl , WL,,W@H L) S(EHL), K where arislathintegerdony2 togf andpsandi zdrdlimegeéry | |

pyr azol yI nyl, thienyl, th| azolyl, furyl, indolyl, and the like). As
the steri cf“ﬁ‘%/ié% ‘ance of a substltut ed organic group

i ncreases, the Ayprdfered ofganic geonp & ayracongsic gtoup of wbel farmulh IAg Ac-awhioin cdytesgoinds
from the reaction bet .ggggia L u %lﬁ“nﬂ\ﬂgtﬁh\?an 59190 &l agkw By be
di i ni shed @ primary amineSt the fortiuls ApAtiH, Th B fomille, che Varisties Bl e SomowibgY  1° |
may cont ai meanings: f Amnis tan eromiatiqyradiog) suchras an iatylerl@&roaryl group Rneterabbrhérfsorrrat | on

it o olelB Bk ne 5 Sffcf o gy i e Rl RS,
COOLi , COQedin@ORHzotB@ikzolyl, |ahdpenzethiazolyl; A'is a substituent pgﬂ'@gmmaumdlcNR[ err],

Sqerr] b Al ARRCpRAd fip d hhrdiea Rt %g s SR ¥ AL B

CONR] err] brmﬁ@rm]cyclbdl}'mﬂ}'méwt]al @mﬁ@mm gshitot 29 cathem 3@@S)PQSEWSF“_PHNa and

Na
or%%[e (rar]r] NE’;\ ;Pﬂ‘f"“"ﬂéﬂﬂ“‘f\r&‘i 'é"r"?°?< rr] Eovp xﬁéﬁf%sﬁﬁ f’%’m Sl 3??] H 30
SSQ err] suwmber, ofst:i{iea#xc}ahmpmrqmws insigpgrpy isran integenfpm 3tp &ryhenér _
2-(1, 3 i AP g W‘zf*?%ﬁ‘*‘%‘ﬁéﬁ’ﬁr o oy, oefabiofl WUBRL. ol

or differemntl t°4WheﬂAHSPYHde re i ndependently hydrogen branched or
unbranched ([ erflnddnevd ionﬁﬂb%béciﬂétea%ﬂés I ST’ mtemmfc ¢Hy- CHyCH,-CgHy-
saturated or unsaturate drocar bon, e.g., alkyl kenyl aI Kynyl
subst i t ut HpCHy G mﬂ‘é &ellsy substituted or

unsubsti tut ed hﬁ&ﬁ@g&y&m &ubﬁbﬂgﬁrﬂé gduparwm&wyaielmadtoahd(wmplapk ae
substituted or 35 (‘mﬁubstrtut ed ar IaI Kyl . aﬂtﬁ% [ anges
from 1-8 aff@Rnis SPYRs spRstjtuted syith an jonicgr an ton a5 & fubSion, P- A§ PEFPSe or

an ani on dgbip/iednd whibh capsaﬁromlformngcmgwiu grofjCin dhe mddivgn ¢fGisk.c The iphie rgrdup

(CHerr])[er r&ﬁ%‘m[ogmrér&lp ora chnomc group and the lomzabl\e/\gro%g ag Q& an anion or a

PCT / uUs95/ 188%

-89 cation. (CH[err])[err]NR(CH[e_rr])[e_rr] or
§C|;£ gr Ir L% 23;; ]ss{bn Lb?e Eu]m), er g ug?v,:?o?&;?lgva\!%i%ﬁs igaude%? gﬁfnp{e,r &mlggrt)ﬁbs@r @ﬂg foer ?23
or gani ¢ gr gitic gréugsn Thé cfgamc grogpsothpefwi'e friclndé gnomgldanwpé’mm] giganjc iwhisch :

correspond

Alerr] gr Nl-f'@‘ref‘f’ly’ Whe"t'hf"é“’f“(? (f"%tlpﬁgo\‘?/ aria I es hﬂ\%‘éé ﬁiu' W#aiﬁc g(r)ovl\l/iprz1 s a)an

rreani Ngs: #bmatic gasupaind biatileast aueiacidic gooup having apKaefilpss ghan Hé aableasy P“fg?abup
ferably Ar_is t ad favitlg a

g fhatnhylldsc group having a yf(a of ﬁ@ disnl A%0f 4 ABEDSF aﬂ'ieﬂHQn@ Q3GE Slolip! g

nyI rac enant reny bi phen
pyr i di nyI , pmaeofzrens haa dil and htylpast %dﬂbmﬁFﬁW"mB\a P§a af letrsan klydBe on the

aromatic r gAI’ %ﬁla acidic. Fmt% gfe%to théﬁ@aoﬁmgin}é g?@dp% ta¢hofe! RSt e Qéigic r ed

functi onal ove or Alis lin rpﬂ’g nched
or cyclic supstineoarMowe N@tﬁhﬁblthe(lﬂ@e'ﬁéqs%'bPWIQ:G\‘lt'%ﬂshP"ngmR‘YtlﬁsW@a e ong)

unsubsti t upe qro;thm group of the or%ﬁmos Eos) isth-Iac.‘@lSi atdchéll ©BMR AfbolBlatk. OThel afdisatic
functional "groups r1p an inte roml to the

nd@ber of groep maldb%&lﬂbefrsnbstlr'i@da* unsy gﬁ"ﬂ“"r"a@f’ gxgmpleryith ?lk%‘tg&‘ﬁ‘g% More; 5 an
integer fr l*ablérothé o p is a phenyl or a naphtHyBgrﬁmﬂMhhe éhldid)graup/\tbﬁmulﬁmd S

napht hyl when Ar | S ant racen henant hr e or. b| he
or pl t)c/) 4 @m@grom, ﬁglﬁprﬁpr&,gpﬂpp a phospho}l/m acnR group, or a cargXxyllc acid gro E)Yarriples

of these acidic groups and their salts are discussed above. -Most preferably, the organic group is a

substituted or unsubstituted sulfophenyl group or a salt thereof; a substituted or qnsubstxtuted
35 (polyéulfo)phenyl group or a salt thereof; a substituted or unsubstituted sulfonaphthyl group or a



In the above fornula, specific exanples of R and Rerr] are

NH err] - Gy@véldg@rr] -, CH2CH2- C6HA- 15 NH err], PCT/US95/16194
CHerr]-Clerr]Herr]- NH[err] cand CJerr]Herr]. -

Anot her preferred set of organic groups which may be attached to the carbon
bl ack are organi ¢ groups <<ubstituted With an ionic or an

I oni zabl e group as a functional’ bgrou An ion group is

one. whi ch TH& SR r & SURUBIH A MUl Sy IOTBARA SFOME ORI dse. The

[ (r)]nl c gr Ougeferred substituted sulfopkenyl b@uﬁdﬂ h@ﬂl‘b@@hlﬁopﬁér@”ﬁo@f orad sﬁmiﬂeﬁﬂf c group and
the ioniza

0 for m anion or
| oni zabl 6 f unct SBHEF SERHLE BOOP AR Y BRPENE priope] oo fosFii 8 pion o el
groups or é‘oaﬂeipSndhig primary amines for use #C4 floCesgicooiiing tolthe invérion) ate peulfophenyl

therefore, i de fro

br 8t er bl y @Mk dbSroRG aifopueny BT bemesighe 8H M4 B uch an
organic grmﬂm&-munManesulfomc acid). Otheﬁdirgamd groupg haingy iaiichble) fusidtionat g®hipsone

aci di c gro*.nghaw n ﬁfﬁ/ﬁ?'Ka of .l ess } EQ or at | east one salt 25

of an aci di% %‘g ﬁ‘&“g“f}k&“ﬁ’f’ef 9%t han 11, or a mxture of at |east
one acidic gr Oupmh&vrepgsem examples of ionizable. fmﬁaoﬂi glbﬂsshdt fiorm cationixrgloups. F@ast

one salt Of A1 A Slé n b9§Fot£§t\é§ e%a Tgﬁiﬁés l‘l%ﬁlc%dla ti’?eferably,

pKa of the acPﬁ’i C grou ers organi c group as’'a 2 whol e
ndl j ust t érgandcgrdupchaving an amine subsntuembstai pKbeoftless fon 6. Quattrpary fsmmonitine pKa i s

| ess t han , t he
romat | oF GUTs (ARG, pandpBethe Bhokohdiitn bl ChRy Y ol cramples of caipic

bl ack. ThegrawpsmRrefaratl®Q the organic grtglp@grpmma,n mnatia Igroup such 1ab & tphenyt erck n;phthyl
unsubstit uérglg,h f Q' %ﬁ%laﬁlmomu&n)ral honM?lr ﬁ'mﬁ)yl’rhe aromatic group is

preferably e or anic'group 1s a a napht group and the
aci di c. gr oprpfefably alirscily fatsanhed to the carbon bla‘* mezﬁmﬁ amines, #nd FYER @uteidedyr oup,

a jghos phonar&gsfﬁ'aﬂu&@ Q:'dﬁ’als@f)e @se&am@xaglm& grd6p. OTHS, Q4L BubstriBd By rfdhium
of these aci

groups heir salts are di scussed above. Mbst

pr ef er abl ycommwdarsgmsa‘ W@M‘FPYFSYIGF"“ be used in this regards | Exampley, pfcqigagic groups
unsubstitu | HaTol oF 0 4l + AN +or
noubat | ¢ P e PR DRI CHER b‘;ﬁ ofg A Bt

subst i t ut eHeRyCQFHMCsHS) ut(EdHéﬁ% néﬂﬁF 38 r a VO

96/ 18688 An advantage of the carbon black products having an attached organic group substituted
PCT/ US95/ 16194

- - with an ionic or an;ignizable, @pyR;is thapthe garbon Rlack praduct myy bayroingedssd Witey
( pol ysul f oyigRpiiity Ireléil’?lé)t!!pth@éon%spll‘m’titilﬁg i@ siteDéarbof black. As shown in the [Exahipdes) ed
substituted sul fophen rougl roxy Su|f0{&b$}/‘ roti% or a salt
t hereof .  water dispersibili of EafboR b '1"? Lead'siao =\l ol ‘6’5%5 TIHGE RIS oni zabl e
functi onal agikidfo the cafbsipblack Iﬁﬁhpﬁh {oniasbld b'ﬁup’ or the number of ionizable (grdupssqmci'dd ng
primary am nes for use |ug q_P rocess cor 1om E_e | nglaesrsl(%mgera)

p- sul f ophelfyA 8!Veg organic gro » DGTePARS "f‘é“ Vi S ki Eenyl
( 25hydr oxycdboarbladk ploaict eivaRlindresse its ﬂﬂer(ﬁisper&hﬂityzmd permits control of the watbrf oet hyl

e iy W% oSl her. fiEte REAMN: oo U BRI b b ApGAIR

functi onal m ng ani ons ar e exanpl es
bel ow. product contammg an amine asAlg orwlcrgrqmpwwlmd wxbagaron black may) by inpreased
functi onal &s at f(l)]r e§%| oni ¢ groups. For exanpl e,
am nes may onatBet §°T'orm anmoni um groups in-acidic nedia.

Preferably, an Because the water dlspetglammfghmpon Slarkprodusts slapends 19 5pBe PHEEA? has a
pkp of lesg tha Al (ol @i b and
q@t 2h spaﬁélungi' at § gﬁ&éﬁﬂﬁ[ he it ic su'e]ngth of the aqueotl e a

ernary p‘FFo‘ oniumwg 0 represent exarrpl es of
cationic molar. More preferably, the ionic strength is ess than 0.01 molar.

When such a water dispersible carbon black product is prepared by a process of the
invention, it is preferred that the ionic or ionizable groups be jonized in the reaction medium. The
resulting product solution or slurry may be used as is or_diluted prior to use. Alternatively, the

35 carbon black product may be dried by techniques used for conventional carbon blacks. These



groups. Preferably, the organic group contains an aromati ¢ group such as a
phenyl ht hyl : group and a quaternary amoni umor a
quat er na? 9 %ﬂn honi um group. The aromatic group is PCT/US95/16194
preferably directly attached to the carbon black. Quaternized cyclic

am nes, and even quatem zed 15 .1p-aromatic am nes, can al so be used
as the organic group. Thus, N-substituted pyridinium-

conpounds fechnigues ineluds, Imtaiwinot [ll;nltedjtpl drying in Hendisddotary Kilhd. S dve@@ﬁ@ héwesep! es

of organ I d but are not limted to,
(cter ) i BrPEREER om it o SARRBIRE Ny 1 1) Her 1) [or 1),
C[ err] H er r ] CObHjdditioh k( 1Bkif water c}l{persrb}hty, carbon black products havmg an organic group

Cerr]He e rr err and.
C%er rlH e%dri’i)@‘ erﬁ%%ﬁ% R‘H"Fﬁér r{lrup ok aisd bg pllg") L‘éfcﬁ? ffSge of
t fe car bosuchpsdimethylsulfoside (HMSOR gndiforrasntide hlachloohcgamclt agmaumosumnanmuﬁsed 20
wth an i I r rbo uct may
have i ncrﬁel;l:'oﬁzgﬂ gg%gngr}{,a,ag cfoud emgdhcz%%ér}g%&'{&{ﬁﬂ' p %F‘SIP ucts
cor r esponkAving an Qrganio Eroyp contdining b metak salt/Af am haidie gionp. t he Exanples,
wat er di spersi gﬂlﬁgfg S unber of
or gani c glrooupsmﬂlﬂdﬂwmﬁ)ﬁdﬁ@ms\c%n ggg@ﬁl%gbrtogﬁt e cﬁﬂ&%ﬁgﬁégﬂ? havPEr’]"gglé%
i oni zabl ePredustspavipg emmatic AHifide StonPs a5 Partdulady yeeful in rusberzompaditions. These to
apgi ven Oz{rﬂﬁiﬂc%uﬁaéktﬂan bd mﬂ&mw%mﬁﬁxmﬂ(@% Cl-f)f)ﬁlor‘oc{} & abl e groups

u

associated with the car bon bl ack increase its
wat er di ngazhsm@lflz)y\r Wwhergia Afiand Ag 9 ipdapensientiy|subsgitedror unsubstituted arylene or

di sper si bhekerdaryidre g?ougew 8Gn Ias,veJ heterdaryl 2Rub @qttsﬂ cﬂ)ﬁ'atan& Pére 81 €7 (

di spersibility of car bon bl a ct. containing an am ne

as the or%’gi‘ﬂ"&‘e‘b?’éﬁW‘&’F t“%?&ﬂé’éf’“td& s?'??ﬁ“‘@ﬂ%b‘ﬁrybgfam Pesferred aryiene @eoypyl
by aci di fdling phbsylenel lg&ﬁbﬁ Bi‘fﬁﬂil#ﬁ‘p-phenylene groups. or benzothiazolyldRE GRMPE BritermteLl er

sper si bi | i of the ro ucts depends to 'sone extent. on 30
g#‘uar ge st¥i q"‘?/“?%li“f’l'}ﬂe P‘H‘y]t '?Pb‘gﬂf’ﬁﬂ 28'1 tTH%“‘F‘UﬁF ef suifpss pepsent. siefinede
aqueous ok prefelablyl rixfges frbi 12 10 4.1 Particularly preferred ardﬁﬂu&%ulﬁﬁ@ér@uﬂ@ Rf e ged-y, the

ionic str ess han When such a
wat er di (gqﬂsﬁﬁ @6 BBHPE5} 4%?2&6?5) @WFB%EP’@&”WW“& yemic syifide o
i nvent i ongrotipk miag bamfvemmgl pt'dp&’ed frbrf theixiUofrespondin@ i AnifdsPHpN-ARS, Jni zed in

t he reactygn The resul ting product so tlon or slurry
may be us srﬁiqixgkkd‘trl ‘uted- pI’IOI’ to use. Alternatively, the 35

2&r bon bl ack pAmlwcprefmyd kee oflorgadc gryupis avhivhingaycbe attsohel foQlie afbiov Slick aveal

E?:‘rr?agggj“?%‘fﬁ Zgroup?ﬁavmg an aminophenyl, such as ((\.l\g ?%—I%, &8 ﬁ4)-CH2-(C6H4)-NH2, (CGH 4)-

-10- S0,-(CgHy)-NH,. t echni ques include, but are not |ini ted to, drying in
ovens and r ot ag & I?N however, - : may cause a

|l oss in the degree%‘?mer%sperablllty . In

addi tion to t HEiercashen blacldprg&pletssf Biid inveptiorcmaybrrustd imche pmdppltcaudnavs ng an
9% gani c % g‘féﬂ on blacks, t;ﬂ-he %l‘%%ﬁ:g gfouﬁseﬂmm& tb ﬂ@c ﬁac?rlg)%vérp& %@b le

group may |sper5| organic sol'vent uch as
di met hy| siged tem!efy (amwovemrmmrﬁ gigiven qarboh dlatiofos agmwlqstsq:retfhmd or

ethanol , |S€org amc gr ups, attached tothe €460 vtk Ry 306 BL Sheititally BRingdd WilRg GlelR! S

I ncreases the rsibility of carbon black products havi ng
an or ganikaown e am it Pther ggoups frs @ prrtigyartuse f Forgxamniel jap agid groyp can be

Ar onatlcogwe}tédjgsnsemmd@not her group of preferred organi c groups.
Car bon bl ack products having aromatic sul fide groups are

Furticul arly (Cashamblack PM%%F"?!S‘H@&W inyprgion fpyecéen prepared and evaluated in a

number of end use applications. - These uses include, for example, plastic compositions, aqueous
inks, aqueous coatings; rubber compositions, paper compositions and textile compositions. The
following paragraphs describe these usés’- generally and examples of each are shown below.
The carbon black '_products of this invention may be used as pigments or colorants in a
35 plastic material. The carbon black 'pi'o'dixcts of the invention can also be used to impart

conductivity to a plastic mateﬁal. The carbon black products of the invention may give an



10 i aromatic sulfides can be represent ed by the formul as
Ar(CH[err [err](CH[err])[err]A[err]or A

(CH[err])iver’%{ err](CH err])[err]Ar[err] wher ei n Ar . and Arpgﬁ é?le”

i ndependent |y substituted or unsubstituted arylene “or

het er oaryl ene groups, Ar[err] Is an arydllor heteroaryl group, kis | to 8
and g and r are 0-4. ~ Substituted aryl .groups woul d incl ude
subst i t ut edncsgaksd rate f d!gre@msormre\reé apdldy of djspegsien gY%EﬂSscorrespondlng untreated

| nel ude PheRxbe B! MRS i Vejriefith bfféela e&nerﬂermﬁage A RS marRifacture and in
benzot hi azol yl ene group referred Fjgrou ps 1 nclude phenyl,

napht hyl ardlupefthefin rs@smrgmet rrmcqrebrbéﬁs shawnsig |Er(ermies e2eyping caibpn hlagk

by k pref ergahius bARE GiverdtioR Mag ithftovt impakt bitenjth AF th¥ pRktRS %ﬁseq,eaﬁemrni elas¢!| fi de
groups are bis-para- (err {ierr]f Slerr]-(Clerr]Herr])-

and’ par a- ( Cp &% FTH‘II?V«SF plagticspmpositiop epmaprisingyaplastic and-pirarbgn Blacks g ipRmyqmentyf ~ t hese

aromati C SUWofnpfiing the use of a carbon blwkmctrﬁadbr&@ @qrb\rrmhmtly prepared from
their correspondi ng prinmary am nes er lrboAr- ltsAr er

NH[ err] or H er rS\¥it cogysapional %r"t[%rbr"’fks' black Pmd“ can-be “s‘;in‘b‘fhrﬁYa““y
preferred sgbplastcs ahd@ivighbud it Uigfited ol glddric¥eiyadb Q‘oﬁttﬁeﬁﬁ&ﬂdné fesihg) &eﬁﬁd’s&ﬁﬂg bl ack
are ni cC groups haV} g) an am,p P enX‘J a)u i’:’l

(Cerr]H errﬁn)s1 NI—T'%’P%"‘ als, for example, composites. Typical kinds of thermoplastic resins

( Cher r ] H erindladeH{1% bor}lofiGietukaitdhestyrbe (NBSFE fesihs; (DHacstald; Id{)amyh‘)s‘ (4) cellulosics;

B mck. br ol @orngied pdiyeilets{6) Horocarbons, sy 35 RYKEFRRPREMIB ST o (hi o
i nvention rm)yclﬂeroumdoeuwlédaecmmmﬂmbmnmu Iethlsllsn&alsoﬁ}&bne (FEP);, (7) iydmmy ent i onal

can be - aosamas: 8 Rels R iD BERRSER GhedrioBAlRaD, Mool

car bon bl acfnchuting aogoiyidetsy; (1 Hrpolysty!rendsf (12)egnylse@olyvinyl chloride); (13) thempepdasti¢ gani ¢

groups attac tothec Ysi ng
Tedhe® " oljRier, Sudn i sERUR B Yy Qo e iRl MefORARERIEHE

use. For exesiep hl&nys and blend$ agd ellqys ofithe blwve with rubber modifierse Jiypiesl tthegmesetting s sal t
or its amd r Eﬂﬂﬂé‘at) g to the
I nvention hrgs\}ne eluedr? alk%lds, (&) alrl‘Y(]i‘cs’( Ig%aa'?tﬁ‘g’ %Q%np 8(4%6959%53“ of end
use appl i cashenpliss; (GDrpebrestQ!séB siligonies;chnd (G)Gretf@mirrpl e, plastic conpositions,
agueous nerall W&boﬂ%&l@#ﬁd&%%&%xm Ey ks p@ﬁ@HQ§hk'pﬁE‘t§: usifiger

conposi tions and ext)’ e conposi t | oW ng
pallgr aphs foes e plaiis prémis.c This can becdons. 40r epample) iy SRymis or brneléafesf alhs cahefn

bel ow. Jprack products of the mvenno1T B3y 58048 &lm%ﬁnkud?rr\ﬂm& cStiverftidhal aliddvR@8tnl ON
may be used as plgnents or colorants in a plastic material. The

carbon bl aciiaspe exeposiionss Acpradingipcthe rnmﬂeameérwlﬁsc Efmﬁrs't“a' inglpdes.but is not

CONGUCH i Vi { ol ) o) P SRR ki, god ACafE U8 ek i GAINES Fodhame,

i nvention nmay give an
PCT/ US95/ 1 6pistic materials include automotive parts, siding for homes, ]mers for swimming pools, roofing

- 33 - materials, packagingChAéRAandahe vﬁfetydif%ﬂﬁf BduS¥holdfor indiist:¥ @eémgqual i ty of
di spersi on over i he correspondrng nt r eat ed

These i npr ovementhe G3roen plack,pradusts InYROLR 20 2isq wrely) gfsafl?eé’“srﬂéfﬁg‘f’&‘}{’ﬂ?“é and

The watefAisp&siBik chrbéh lflhdltlp&hﬁds pikcuskdd hbove ax8 padtitilaryl preferis ferttbismmse. n
Exarrpl es 47-62, usr ng car bagn pI oduc")rva rof tharb$ nt}i?c?t | on
may i nproveTh¥it P%P@Y‘H‘s(ﬁ“ ‘?‘H‘@""ﬂl inl, qmpositoq FOMPRRE WHRTERS 2 SHOTe
to an inpr Oﬂiednﬁbﬁﬁiemc‘coﬁﬁiﬁﬂ%&hé us21of 6 @arpen tack Pradiug laccotding tathe isvegianb (Jthep| ack
t he i nprovene

ac 38rdin gt U‘ot”ﬂ Aqyequsink fuéﬂnluves maynPe mcor;l;]ogal:er:r| mtolﬁe(:"aqgt];ougl m?(q{xlgﬁﬂuprl ack product

In general, an ink consists of four basic components: (1) a colorant or pigment, (2) a
vehicle or varnish which functions as a carrier during printing, (3) additives to improve printability
drying, and the like, and (4) solvents to adjust viscosity, drying and the compatibility of the other
ink components. For a general discussion on the properties, preparation and uses of aqueous inks,

35 see The Pﬁnting Manual, Sth Ed., Leach et al, Eds. (Chapman and Hall, 1993). Various agueous



As with conventi onal car bon bl acks, the carbon bl ack products can be used
vmthavarlet of plastics, including but no ted to
pl asti cW é%ﬂ’om t hermopl astic resins, thernosetting H’&"Fgw“”"resi ns,
or engi neer ed materials, for exanple, conposites. Typical Kkinds of

t her nopl astic resins 10 incluge: (1) '

acrylonitril e-butadi ene-styrene (ABS) resins; (2) acetals; (3) acrylics;
(4) cell uinksompositions are also disclosed, For exhlhpje,umalnodl SrarbsyPrteinaNus. 2,833,736,

LLFSLﬁfg? gtgﬁﬁlﬁugﬁ%e@%y?éeﬂr%%i}gjéh)ﬂ@%ﬁ‘g£$¥éu%$|engtrgg) et hyl ene propyl ene
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(it ud noaiped ol Al IR dileily wiak Ml SRLRRL OB per |

clsl ori de) ;hsﬁeiﬂ)le cmnnmk aedingt of Ghe invention provideoh yiguifiémtadvaniage and cqsbsayisghy| ene

t erepht ha (k) D

et her all é@%ﬁu&#d&%:u aﬁgﬁg{lﬁ)ﬁ%ggﬁ% g“a”‘ga‘g}é W F h%rgﬂ‘g%ﬂ] %%OJ' ?li'cg?'s.
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phenol i cs gé“?)@ﬂﬁ HEP%% '?Sei?rg‘(t’n%% F?gﬁl(‘a’ésm Z%\edca%% b&?ﬁ?ﬁm Stk fmvention,

Gener al | yPWWH&#%W&ImbbPG@%PM@Ba%étffql jak Bexommaphie hrtsrcolpragwe nt to the
plpasti c uiﬁﬂnﬂlé)wl?sgows the use of a cmmlﬂchoﬂr@ﬁtﬂ of tﬂ',r ifi¥Entfon ihkh Sqicats ﬁﬁo&%ﬁ for
exanple, In a dry mx or a nelt stage. The carbon ck
product s B*ft"m!ﬂal“ﬁﬂ/ent i on may be used in conbination with other

conventional aggi tdrimbldck Iproducts of the inventibYf &hibe isédQfiAGRbls fRRS mkACP&r ding to (
the invention, the termplastic conposition includes, but is no

linited texampleyahoyequs aewsink composiigh pray. comprise, Kafer, the casbop. black emupte of Yheet |

and the | m@m%ﬁ’ ra 1RsiR Rl &mvenuonal addmves suciPhsPHtifoam 4BAiGVes df & sirfdélantde aut onotive
parts, si'ding f hones, liners for sw mm n élgiibeoqs%roof| n

et eri al s, pacﬂ’h@%‘@f’“m%m%s of theinxshtion, ma {“k?@l’eq'lgﬁ%a@%l d or

I ndustri aboxhﬂoﬁiﬂ”&ns such as pamts or finishes. The use of €2 waaber ldi3pertible Cdchbgy Wistk peciiuas t hi s
i nvention are ysef i.n aqueous i.n I

_at . .. Th
it o - i o HERS1eR ABovE i BiSh coAte ORI L PTeaEh 2Lkt Sisrvedimens of e vetson, |’y
pr ef er r edisffrimplovéd d4Eedbus coating composition cokiptising witer, i‘eﬂiuaﬂd B oarbqnf blackdihe an

i mproved i nk co 05|t|on sin a _c

t he i npr otf&?f%‘ﬁ'fn SPRERE, ‘Be F% fﬂgg'%?)'\fl\ﬁ cpé?‘ﬁ'g'n l uo%c(g%'?r(jl ng to
tde i nvenkhdwh aqi¥due toatififadditives may be xhcwpumte;uhemqnous rckatmd domposmsnsmﬂ;&.tfe'

i ncor por at ed the ogieous LNk Siely In
gener ar - aFepi Mo BACEAER et Sr S8R aCteRRony. S0 B4, Meruat, Los2)

pi gnent, 62@ also United States Patents No® 510514640 6,3V%0441 52044 CHTOT140614.69348hs a

carrier d P d439 it to inprove printability

drying, §85€27 F?E a%’aéé%a%glsvigﬁ ? to adjust viscosity, drying and the

conpatibility d’he t;atuondzlwbmroducts of the mventxon,ppﬂter@bmﬁmsgon qr s a soligeprarbs|
cussi o SRR il A8 i REUBRLST o R, 35

giesz The Pﬁcﬁl?? ﬂg‘; %g?{u'étgﬁ%oogaé Leac i ¢ l%:ha man aand Hal |,

1993) . Vamsmblngack product prov1des a s:gmﬁ@nggyvglg@gnd cost savmgs by reducing or’

PCT/ US95/ %ﬁrlﬁ%&n the milling s enerally used with other conventional carbon blacks. Examples 102
- 12- ng the mi "1? ‘°8n%05| t¥ons are al so disclosed, for exanple, in

United St and 503F!atoemh9w eesuse pf gazhon biack products according to the wentign in agyeops ) 833

4, 308, 0611a¥t%mﬁtm tdiiBar féHRdiaRods 26, 755. - The carbon bl ack
_ products e invention, either as predispersion or as a solid, can be
30 The carbon black products of the invention may also be used in paper composmon

Preferred carbon black products for this use are the water dispersible carbon black products
discussed above. Accordingiy, the invention relates to an improved paper product comprising
paper pulp and a carbon black, the improvement comprising the use of a catbon black according
to the invention. . _

35 The carbon black products of the invention, either as a solid or a predispersion, can be

incorporated into paper pulp using standard papermaking techniques as with conventional carbon



incorporated into an aqueous ink formulation using standard techni ques. Use

of a “ﬁtQﬁo9é1 di spersi bl:e carbon black product opciriveetgient i on

provides a Significant advantage and cost savings . - by reduci ng
or elimnating the mlling steps generally used wi t‘h ot her conventi onal

car bon bl acks. FI eddgraphic i nks represent a group of
aqueous i nk conpositions. Flexographic inks ) gener al | |nclude
a col or ant blagks nE’PRi%fra waggrflispersiple Garhen blagkprodyctidisqussadiak R""’d?ﬂcﬂi%‘t‘ ”o?gc{l

| nVention, a4vantage and cost savi?@J by fellchigloy efithia ttlférstﬁé E&éﬂ’aﬂj {Nee t&ﬂﬁﬂ&ﬁ@ ofagroduct s,
are useful as flexographic-ink colorants. shows

the use of CoRvensipRa ﬁ“?ﬂ“éﬂ?@kbrm{e 100 shops alpﬁ‘?Fé RoARg, using %W%P&n&é‘ﬁﬁgm uct
f 1 exogr aphh&ording to the invention Nk formul ati on. The carbon
bl ack products of the invention can be used in agueous news A‘{;ks. Fﬁr
exdnpl e, an aqu&brRaPFFRRRAuCt o the iRygntion may incapomalg AT KNowy paRer adqifyes igp g%,
bljgpk. pr od bi%i agehts| fé@ntion aids, fixatives, fillei3Y@fdaimen, deflodclafing agels, andthe tiké. onal
additives suc

as antjfoam additjve f agt ant
The car bonAgYaatgeaysiydhf water s ’ﬂh e °ﬁ‘§%‘h{lP%r?'?f£f§/ %"8”58"1% & &% PRI us
coating efficiently at low RAIHOBVElY Wik conipdfedas theaintéated@arbbn blackhelen r&émlom gids of

t he wat er di spersibl.e.carbon bl ack gr oduct s di scussed above in
such coati AY *BIRY '??rféz“lgsagf)'}‘se?‘r%f’ %4. Thus, an enbodi ment of the
i poent i on The carbon bl#ek mdndtqnmheadveaﬁp:anaysalaodmtuseﬂgascmﬂpmvennml carbon

conpri sing ter, resin carbon bl nt
conpri si ngPRFE 35 PismEnts ﬂl@ f@rfelﬂfoéé% hsii d ﬂt’e & punding gam% Bre?%adoﬁ’ﬁflgﬁﬁggn
QG her 20  compositions. Mmeuwmgg,ummemmatelmg tcaddniprovetsruhlmy cémapositioneqpiaininiged t he

aqueous coa | L See E}mul awHi | |
Encycl opedf“i’k’ﬁ%”ééng" blﬁ%’é‘% "c‘i“g??,R cg?'ﬁ"sgé the(‘f\%g |1 ‘%“fé@%‘. '
See” al SO Unaéchrlihg$o dlednveftivne (The ptdpstle@f 66 Lanhomblack, 8¢ inpomant fagtopsGn., 404,

5,Q51, 464, 4 : e ) €66, 406, and
5,266, 361. dée"mnmg éeperfomce of the bR gargosgizﬁr%n(ﬁﬁgr% uct sbﬁgf _the invention,
either. as a pr ed]aﬂapmbhclenfooexamleaars oiefudl in the; preppsatips of rubber vulcanizaies $icpat at ed
into an aqyeous coat do bAED BirBbiORackHRicR 2
wat er those nure% (5 ger5| ﬁ%&r&%?ﬁlodr?%rp ﬁéﬁ}g%ct provi des ?ac Si- gﬁl ficant
advant age aroduceqisds veithsatisfastolny abrasidn aésistanesrand hysteresis performagqe; Fhe, Headigart he
mili n9_St ERBertlE\Ha adrd xrevaﬁéh twag i G Staricf NI Urk it Me BALIOR Fesitaiie ihe

Exanpl e | ow show the use of carbon bl ack

praduct s a@m@ledihﬂ gumh;r Pﬁ@ﬂ%n‘»b%m" ivath laFtrf"'ﬁ’ﬁEFe"EFB%"g out. The hysteresis of & BRRST; v e
topcoat for f: tl%odlfference between the energy apphied foodetvPm ah’hlﬂﬁkcd’m’pﬁﬁhdc hril tﬁﬂf t he
i nventi on nay a used | n paper conpositions.

car bon bl achergy GG&Q@@ QS the rubberj compauad gcaverra itgipital undefopmedostaty. oTires I"B‘E ﬁ"vbelr ac k

Fr oduct s &sttaesxs values rehcd GOIRRE™siiY § ﬁ\d thérérere Qe Wleto rédaee thdﬂﬁemohmmmﬁﬂ aft es
0 an i npro

per product conprisin and a
car bon bl ade, Vebh’é mhﬁl‘&)‘% Heen tThes ihds P%ﬁ“i‘\‘&"i’ H%s"ﬁ'g%mcﬂm"’aga?@f' l?&?ﬁ'y 31%3
rdi ng " capable of impartinggheatel! ﬁ:risiBﬁQEblst&Eb and Jower hysteres:s in tires. The carbon
black products o e Invention,

jntion are U3 | SREER! Bfber CAN
be o by RK RO OIS AEPOop ] 150 el S5 SRBLE! Bber
t echni ques Bmpidohs rahiXRIEs 0P fdhiralcand Bymkhetic rubbers. Carbon black PYOd@E chaBBE
PCT/ US95/ 16194 hi
- 13 - aromatic sulfides as the organic group, which are discussed above, are prefered for this use.
Particularly preferred for use in rubber compositions are carbon black products having an attached
30 aromatic sulfide organic group of the formula -(C6H4)-Sk-(C6H4)-, -where K is an integer from 1
: to 8, and more preferably where k ranges from 2 to 4. The carbon black products qf the invention
can be used in rubber compositions which are sulfur-cured or peroxide-cured.
The'cal"bon black products may be mixed with natural or synthetic rubbers by normal
means, for example by milling. Generally, amounts of the carbon black product ranging from
35 about 10 to about 250 parts by weight can be used for each 100 parts by weight of rubber in order

to impart a significant degree of reinforcement. It is, however, preferred to use amounts varying



bl acks. Use of a water dispersible carbon black product discussed above nay
provide a significant advant age and cost savi ngs by reduci ng
or elimweldsigegshe steps generally used to disperse other IU895116194
conventional carbon blacks. Exanple 100 shows a paper prodP usi ng

car bon bl ack product . according to the invention. 5

The paper products of the |nvent|on may14 ncor por at e ot her known paper

addi tives such a ing agents, retention aids, -fixatives,

fillers, é’é’f"o‘&ﬂ‘&f@ t ghopt LORASPY W&g’éfg’é firgon blagks pep F00| pagteby weight of rubber and
Advant ageespetiMly gréferroticih tie utliifB6r 6f fedne akivlt 100 2BhA 8l F&EsQﬁ“é%&n ﬁh&?é Wﬁohd above

are retained qrforlﬁ ' : efficiently at | ow [oading |evel
conpared PFHNE VAt reated carbon bl ack when retention aids . "~ and

acidic or al kalAnﬂﬁg me&ummagmlesmaﬁse with@kb presbfil invention are natural rubber andli§ Car bon

bI ck products of nvent| al so pbe used, ds w th conventional
r bon Bbiaived buch éé’bﬁﬁ%ﬁf'g" ?lf“fkl nepducts of the invention may 3lso kg ent s i n
t he conpousediwity sgmﬁem rnmbans atmhcm d@bolyiérh of from about 10 to about &0 et bl Wafght

Accordi ngl t he i.nven rel at to a mor.ov bber conpositi on

cont ai ni nﬁysmene and RO gbo?ti}gﬁ%?bo E%D 5"‘33? gg“ e speth3s 69

conpri si ngartstseyrens and 81 pansautladlmebk aqjolypret)ﬁhmtparts styrene and 70 paﬂ&ﬁﬁdﬁh&g to the

i nvention, roperties of are | ant factors.in 15
det er ni ni ﬁ%pop ep°ée)‘{r}’f%aftsrr§tﬁ'3%° r}’%t?g&rﬁ"g’gjé 5‘5&) r??’éﬁ YRS a&‘slégr bon
bl0ack. parts butadlene. polymers and coPalyinens obhcmgligsmd tienes emrﬁ bﬁlybxﬂz{dﬁ-.nets eful int he
prepar at i i uc in tires.

i s gener a?{;]i;g%mgl r&@ thH:h agﬂhg?fﬁegt |‘g IP'mﬁs L gucp 8°'HTqaf°P%5"??a"f"B'oﬁ? bl ac ks
whi ch ethylenic group-mnmhmgamonmscqmb'tnembleﬁmmrsycmlsqmne.nnetm stsieﬁenc;e and (

hyst f
e ated t AElrehe Bl SRR = et 2-vinyioyrl 33EVES ShvBimdie 21 1750
great er t methpicfiviinylpysidine; allod-sebistitured a@!'}'lam, Ivinly bletoned métiny isopropenyhkgtapet . The

St er esi ﬁw&\%}l \ﬁn)fl gm? Talph ?%?thr%lgxe rcarggaghg Q&&%ﬁ% éﬂ}n«? Exﬁxdgg tfhirggf%ﬂ&e bet ween

the energy applie r-compouna
ener gy r epesyliscagidpnd ﬂh&ymmw%m @lsel syitablo farruse hesein pre coprlyrhers of sthiishor med

state. Ti Rforiir bigh!afWE blefins such as propylene, BUShET B 5o ééﬁ% .jes reduce rolling
resistance and therefore are abl'e To reduce the fuel consunpti.on of

the vehicl e ut The mbbeg comgositippsof ﬂﬂmssem. ipvention can theefore pqniainjaselasiomes t o have
carbon bl aging Bﬁéﬁ@uﬁin?orgiﬁg filler, a coupling 4zefAkk eo;ﬁtma'll%&ds %cgfsﬁlﬂtaﬁg Gibr asi on

resi stance and | ower hysteresis In tires. The car bon

#lack pr offtiaders.gnd ta?ﬂdgg’i“ff'!)@ml? aidition do the examplss meptigned Abave,th °‘§Fﬂ¥“'—§9ﬂ‘t'ﬁet ic
rubber  but is not limited tof FOTRRANTS el g HomBpolyihers, Ubgdtymitts, Bt tekpalymesPmakrichiRi | C

rubbers. Car bon bl ack products cgntai aronatic sul fides

as the or@"&'ﬂl DyRagigpe. s “&HW@“(E@E‘M@%% 3?;%‘5’(%"“%‘%“‘6*‘% arrggniile. ¢ hi s use.

Part i cul agthylere ﬂﬁméne Canil Gtfe KEE 11 i8 prefbBE thaCiBEss QRbtbinés ﬁav@ra?lﬁaﬁ'bﬁiﬁob baiftk f
e organl C group o

products havi n o omatic, sul fi

the for rru{]@ ﬁg“-‘gﬁé‘ -130 Fé["éprc] ﬁlﬁ xamples of sugh elastomery include | ¢ eger

fasom 1 poly(butad:ene), polgv(sty&ne-am-ﬂutmme), pﬁcﬂﬁcﬂy(ﬁbﬂrgneyWer e k ranges from2 to 4.

{Ubber. compos, SATAMERCRng fabol e HRAMLCE e prsep fayention sof Bppan mplovec '

The car boabrhiom-kanmncdnﬂos mdugedlhgstmmetd rutibercompbsitions comtairingnihire! Eganipiisber s by
unts of

I
e ear bol et 18 et s SFE bt Brcl HpATRL i B ilehden' vaE0 L Ve IR 550
parts by Mthbusqmpeiuesofawefcmpmmoﬁs 100 parts by weight of rubber in order

§ | T0art 8 ST Gl LlafAHack SUARS sl SIOHLRH SRTRAD be Lea o HIBY BF il €1 o0

.t 0 use anpunts vary
Preferred carbon black products for this use are the water dispersible carbon black products

discussed above. Accordmgly, the invention relates to 1mproved fiber and texnle composmons
comprising a fiber or textile and a carbon black, the improvement compnsmg the use of a carbon
black according to the invention. Fibers suitable for use compﬁse natural and synthetic fibers

35 such as cotton, wool, silk, linen, polyester and nylon. Textiles suitable for use comprise natural



WO 96/ 18688
PCT/ US95/ 16194

- 14 - WO96/18688 from about 20 to about 100 parts by SEFFRI%% ar bon
bl ack per 100 parts by wei ght ‘of rubber and especially
preferred is the utilization of fromabgut 40 to about 80 parts of carbon
bl ack per 100 parts of rubber. Anong

the r ubberad sytitheti®d Fibers ouch as@tton, wook kitk, [ineaspoitestemand mylown Prfeeablyatatwral fibersibber

and its Dr| Ma | or.i nat ed rubber. The carbon

bl ack pr oa’ﬁ‘gttegme? “TE “gi E' “c')oﬁ’?r@ygglﬂgn E‘Qu&d used with

synt heti ¢ rubbeTe mbombladg proﬂnpsbglthepssent invengon miobe coldded by méaosiknowd imer cent

by wei ght e ent hy

wei ght of RS lr?é ﬁgeﬁsc ﬁn%at%’&'i%p Se/zfr?gé}qm pfé’l‘g}ea%hl i dets OFO@Q%E“C{ ! le&@ rug]ne and
15 parts ioftcoldiimgreith dyes seroKig@thmef ERgclppedia of Chemieah dechnelogyo Vob§ pes 2&9cﬁ5ﬁd| ene,

V. t t e and a
COpOI ymer (]))fyess 8})%]9:919% aﬁ?'ﬁvﬂvﬁaﬁ&% (gcﬁlﬂ leeg aid Soifs, fy%s Etjse B?‘E Rvﬁtepl(iﬁﬁgibg‘

ts styrene an ts butadiene; polyners
and copol ysabos blatk prodctidjssuesed ahoynprovides armethodfen %?!?&Paéie@ﬁ@ateﬂals with a
pol yi sopr?[ég fasPidt&dt! Oroprene, and the like, and copolyners of such
conj ugated dienes wth an et hyl eni ¢ group- contai ni ng nmononer
copol yneri zabl eThetfellaxinz 9xamplesare intedad te flustratgs pofylimits thg clajped invention.
chhjorostyrene, acrylonitrile, 2-vinyl-pyridine, 5-nethyl 2. vi nyl pyri di ne,
5-et hyl - 2-vi nyl pyri di ne, 2- nmet hyl - 5- vi nyl pyri di ne,
al kyl -substituted acrylates, vinyl kEX4MBLESpthy| isopropenyl ketone, 15
met hyl vi nAlﬁalﬁh&thhod@ pharret hyl ene car boxyl ic acids and the esters and
am des thereof such aci d _and, di al kyl a aci d
ami de;" al so sui YHE¥ Q‘hF‘B‘?selig"é“ﬁr‘?@r%anmﬁ?g&“ \é‘ffb‘ 6% 3FAS cRtamed ACPRIINE g S5,
and ot her 4320 &reakddror ﬁkﬁéelmmwmm:spmmlmeandiummmesmb pehtene- 1.

The rubber coppaositjons of, t ese on therefo in an
elt3st oner ,°°°as‘r‘T’Ealy and were obtaipg ‘gé} PSAS%)S% dnlgq? ]lq feé?ec“vg C&%@ﬁ G
agenti'j a'ndwer@gsmﬁénadcdl:dfdmgéammmesm ng ai dsh oi | o
ext enders, an t i.degr adent ion,to.t Xa ove,
the el astoner ¢ ?q "ec‘g“em was d%mnedaaﬁg?l} S ﬁ%ach &mfj’ Je QJO%Q%%“EQ.,
horopol y mewéght @DB5b@.MAr 45, mia sanpllecsfpled dryrearbon blaxk was placed dala covered 50 mL from

1.3 but ad e0gy, B tein dia R A g BB Hl Ehlime Rty el St 201 ene.

acryl oni t rfye ene, propyl ene, and the
pref er r ed Tﬂeatolahh@eﬂem lissexpressed as thawrceatagd efsweight EﬂshytthQJMNWPle

(Tg), as measur CT' %vmg proctéﬁ&m“e& grb\[a?&g &aﬁ?\gs PG fol deterriEMER afiRodl  SUCh

el astoners inclu

pol y( st yr ersideof barberdblakeproducts ebcp@ing (o thisinventéon and untreated carbon blacks. The

Advant ageoys| v 81&1@&03&[ E,Og} s @%.Ken%ﬁﬁk?% of WiterfBSs RInGRENThe r@é«ﬁﬁﬁh 'dQBerﬁéH‘

i npart i npfove |l on resistance and/or reduce steresis
to rubber wormouesi thiroigh acomencind iringpd it wateE Kl ieckashings were colorless. feﬁf It show
thg use of . Ak QANudh Bfikss B{dﬂzqﬁlﬁ biferahise! Agtes Jiy.ﬁg trle Qtednth¥ Veighst rEs‘ith h the

COprOSI tions vari ous properties Of t hose corrp‘g i ons.
The car bonscisemyis datesatined snwpmeﬁp%aﬁ HREESERESPf tieyrarbpR Blagk-productjused, s it

fibers or textifk&gSne Examples relating to bRt &fn’iﬂ%ﬁtx&x@ﬁhﬁﬂlu@'t&ﬁi{e fuenglhiché for this
use are the water dispersible carbon bl ack d| scussed

above. Accelensetioy were determingd acrprding to ASTMJ24 l£ §hﬁﬁr%9§ﬁ“°ﬁﬂ Yasdelemingdoyt i | e
CONMposi ti 0Of3ording o ASTM D-2240%8Pr i sing a f| ber or textile and a carbon bl ack,
the inprovement conprising the use of a cordlng

t 3%t he i nventi o'ﬁhe gbrasiop data gp thepibes qyfnpasgtg)ng B’ﬁ‘ﬁl‘iF@@"?th"ﬁ'Félm 5‘?{6‘?5%‘?‘I‘ﬁet i C

fibers 35 pased on a LambodfmtySmathiné.0Abrasiidtates Ecubik centimeericentmdigramvedy wered nyl on.
Texti | | le for ri
extiles Srl;llea[sgrlgd gt 149% anlcjiSZGI %Cs(l)lgp Tho.‘.S Slp gaseda on the relative velocity between the sample
wheel and grindstone. In the following examples, the abrasion index is the ratio of the abrasion

rate of a control compositon divided by the abrasion rate of a rubber compostion prepared with a

35 carbon black product of the invention.
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- 15 - wWO096/18688 and synthetic fibers such as cotton, pefbusesasids
i nen, polyester and nylon. Preferably natural fibers and

textlles conprising cotton, wool, silk and |inen are used.
The carbon bl ack products of t he prese'ntﬁ-l nvention nmay be col ored by neans

known in rt. tao,color, fibers and textiles with, for:
exanpl e, direct a'éﬁdvaégfe&mffge“gm al%‘?“ %‘m‘c firectgmetep,Model RDS-2ata o
col ori ng vérstantofreqeency ef10Kkz, Ia-caxdmﬁerem&‘rﬁtyxel eﬂe.dthasﬁa‘ar fﬁb&nafc‘sehnngmol ogy,
Vol 8 pp on a John

Ilcatl Eval uation" (
Wl ey and Hg,&gié%smm 0% t(c)’fm)‘%))wb%?e rﬁgﬁg P8 P & ar e points perdefadey | ack
product destcthe maximaiclap mwc\mmda net hod for col or| ng these materials with

as | | owi ng
exanpl es are int eng{lé}ﬂf ‘ﬁke%@r a efonowst A9 fsngtsmPlﬁgf o 'H]"H'E‘S“}bﬁ?fent ion. 10
- EXAVPLES composition contalmmﬂitﬂ?ber eud a kiwinadwunt of a carbon black was placed in WWiRsage

ot herw se £ L NJ : a - . pbt ai ned. accor di to ASTM
o o1 W S CaitFiabinkey ity odihe 3 dobfliitberilin. 2K fer Yo7 RO GFCE SRS B anc
i odi ne nuinfessk talyepe, gnd allopsd to stand for three additionalniaysyat sovth wemperatede! The eahple

di 3 t
accor i NOwhORATHLILOAR 0l ol B GeighF PR el ¥ PR TR was suppracied
dOnt ent wiem eight of thesample tefsirs anscaftertoluenetsreatmentate give arvplue fonahe ahonmhft 0
const ant rubber in each samplé"’e'l‘lﬁme(rjﬁﬁ of e Lﬂﬁié dfter Ohidme Ha {ljﬁst&ihfo{ {ﬂﬁ wg{gé carbon
bl ack was aced covere cruc t een
dried at 9'}5)‘91 chla&h an%@hqfé%f"l“hle an&lﬁslfemsen the compasitipw represpiits) the @mount of (
950[ er r ] Gnsoléble rubber remalmﬂ%eBdﬁﬁJl ﬁIbbérQwaG Qfﬂré&td ds &e%ﬁﬁlﬁggi%@ m_%%veti%ﬂg? ercent age

of wei ght | ost bé the carbon sanp OW Nng
pr ocedur einjeduble bber jmthe &‘F‘FRB"U?“E%M%@ taliene, Ypraus thecAmOnP of cubbercin dhepriging!

nnesi due ofampR! bon bl ack products according to this invention and untreated

carbon bl acks. The carbon bl ack product (5 g) was shaken with
45 g of water for 5 mnutes. The resulting dispersion : was
poured through a screen and rinsed V\Eidihpwit er until the washings were
colorless. A 325 nesh 25 _. LAsed nl ess indi cated

ot herwi se. After drying thgmgaé?"@ﬁﬁfafﬂ@ e I‘?f" si due on the
screen was determ ned and expreq:oﬁdnﬁsdazqa&ﬁrcant age of t he carbon bl ack
?Boduct used in.the t es.relating to

I
Ubber conposi f)ﬁ’%ampf?dhfﬂ"ﬁtgs the Bﬁgﬂ%’“ of P@?{B?%bmg r?&"d““ G or e Preséit VERBRgat i on
wer e det eArpelieeal carbon bicingith osuAﬁ&’erE}éﬂBOnéVgxrﬂaADBm mymg wdeihsed.n ned :

accor di Ng,LQ ASTM abr, on.data on the
rubber conpg%ue?us sopﬁ?/\rfeé%'g %bre'r'ﬁeﬂeed'cf ai ‘."ﬂgﬁ“‘%’r‘]dea"basaa’@?“’\‘iﬁ? r?aég fq

based on tromoaniliner0:300yexd sodiuth niteite, KR gof @ncentataHCloanld 290 g of water at <50C.

cent i net e’h(:{?orﬂdoﬂ%ﬂd i %Vf%uﬁ%e“@érf%ﬁ \B.F e pelleted, g%t?q?l%a%ﬁi ﬁ}o g‘éf/evﬂ%}dat 21%

slip. The slip 1s base ween
wheel androgmitemperatine. Babbles mrefreletsm Agerenmnpfaéo niifigesathe sesulting ¢arh!bex ist he

ratio of $1£E§ p?&ﬁl@t%& emoved by ﬁltranon, washed with water and subjected to Soxhlet extraction -
with tetrahydrofuran (THF) overmght. Analysis of _the carbon black ‘product after extracuon
showed that it contained 2.49% bromine, compared to <0. OI%IHfor the untreated peileted carbon . |
black prior to use in this example. This corresponds to 78% of the bromophenyl groups being

30 attached to the carbon black product Therefore, the carbon black product has 0.31 mmol/g of
attached bromophenyl groups
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Dynam ¢ Spectroneter Model
10 Hz, a constant tenperature,
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conposi ton divided by the abrasion rate of a rubber

car bon- bl ack produqiaﬁjsgglm“

Tan [err]-Was neasured with a Rheonetrics
constant frequency of

RDS-2 at a
and i rExpmRlesIrd oy mode. of strain.

Strai

n

sweeps were run fronh@ga&%ﬁmémmpM&sm@Bﬁf&ﬁemwnmmn at five

poi nts per decade

t he maxi mum Tan

Bound rubber wastig®tSpmplesiljusirate P@ﬂ“ﬁ‘l‘j‘ﬂs“‘eﬂﬁdﬂ) fos the Reepaty
CONMPOSi t i Onys @RIPrdbrit liventidn) THOFelleRd da:eonI«WMseanmmmﬂE 13wae akdaqi Ekdnplds 2vas

placed in a wire c

t enper at ur & % ?%‘F°“gts%h’ftﬂ“r?6 4T"6‘?"‘°8Ff5"

supne

Vzon{uﬂbc

err]

hioh Fioatien DRRIRS

e
% ubber

d 5

*'g"é‘ﬂi) &g@‘%ﬁ?& 698’5 or4-

in fresh t Q:lrétﬁdiﬁmnﬂfoﬁoahbﬂwdnﬂ filtritd, 3138 gfod coricbitard it aid D908g ofheytar aakSa @Qom

t enperature The )

and wei ghe

ST Py g o aysuspension of 168 ok 18 Rele el B o i

%&B% p?g oven,

fromweig hto 826%t MO amﬂoﬁz alhé @mperamrt mcfntaeﬁ mbhlsrmré mteaﬂe(reAftettsﬁrrigp'g\f@ the

value for the a

the sanpl e 4!

JR0Rie i e folpring, ey

res 1
ad] u

ber aor*nblacﬁ d?x&rWas Eﬁmozpc?byﬁhgt& Of

t heocar bon dzdsml@vmmhmtahe gubjensd loSaixilet axgmdn with THF rwvmuehtc dvgruiné aralysis of

represents
rubber was

S EPRELHHE slepton showed thy

a suﬂs
age

%ﬁt?a? #S’Ju%n BHﬂ? Slropoﬁllﬁid "Yrdifs ndd P

i nsol ubl e raubd:hed toi the tdnisonshiack podud.t Fhisshewsthatghe; menaohqrevfecaxben blaek nrhhlctanount

of rubber Iarcl:cc;[r(rl]ueng %ﬂh&n@&ho&?an be carried our a?é‘imel?t ‘times, temFPeratures and pHs.
Example 1 eparation ‘of a carbon
bI ack product with

g orned di azonium salt 20 This exarrpl e il [ustrates the
pr eparati on —Be—-ac—pi-peret—ot e—-ese HYvent "
A pelleted carbon bllack with absur,rtace,ar of 2%{) nﬁ@?‘?ﬁ? ﬁfﬁm%phngA of
64 ni/100g weE*agplg| Temperature, w'gﬁ%e  ole
4- br onpbenzenedi azohi um chl ori del was prep red front g %‘g’ﬁdr?’n Fmo'e |
br onpani | i ne,| 0.800|g of s6diumhitriste, .. 38.8 of | cond®ntrafed0R® 4nd
2.90 g of water—stt BTE: TS 60 TS5 5501 JUT OTg7Was faddggyt o |a
suspensi on of L10_ g af -b-l-a.e-l-;—i—n--é@-—?e-i—wt-t-—eh?—w
room t enper at jur e4 Blllbb| @umbjgst e rEI eal®d. P teSstifrind’for §0 Bhutds, the
reggl ti ng carbon bl ack pr oduct was renoved by filtration,

washed with water and subj ect
tetrahydrofuran (THF) overnig
extraction

<0.01% for the u reate
thi s exanpl e. Thﬂlﬂ'l &orP esp@lﬁggﬁlgﬂq‘#g&) géf}m%on%

invention. A fluffy carbon black with a surface area of 560 m2/g,

25

ed to So
ht .

Anal yS| ST 0

sibls

I'OITD

traction
t he carbon bl ack product after
Preparatiors 6fciwaubot blatk produstwitina diszbnitmvikgenemtrdie sitc onpar ed to

a carb bla&llﬁ&iﬁcwf'dﬁr rdsentUse in

gr oups beln
of 90 ml/100 g and a

volatile content of 9.5% was used. Fifty grams of the fluffy carbon black were added to a

a DgPA

Wi

solution of 8.83 g of sulfanilic acid diSsolved in 420 g of water. The resulting suspension was

th

cooled to room temperature. Nitrogen dioxide (5.16 g) was dissolved in 30 g of ice cold water,

and then added to the fluffy carbon black suspension over a period of several minutes and stirred

rapidly, to produce 4-sulfobenzenediazonium inner salt in situ, which reacts with the fluffy carbon

30

black. The resulting dispersion was dried in an oven at 1250C, leaving only the carbon black

product. The carbon black product contained '1.94% sulfur after Soxhlet extraction with ethanol

overnight, compared to 0.24% sulfur for the untreated carbon black. This corresponds to

attaching 52% of the p-C6H4S0O3- groups to the carbon black product. Therefore, the carbon

black product had 0.53 mmol/g of attached p-CgH4SO3- groups.

35



30 attached to the carbon bl ack product. Therefore, the carbon

bl ack/product has 0.31 mml/g of attached bronophenyl” groups.
WO 96/ 18wB8s/18688
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17 - : Exanpl es 2-4
Preparation of a carbon black product wih preforned di azonium salt

These exanples illustrate additional pethods for the preparation of carbon
bl ack products ' of the pr@’é"é"?ﬂl nvention. The pelleted carbon
bl ack used in Exarrpl e | was UPréfration EtaréMbl&kﬁoduct 4. An aqueous

sol ution of 4-bronobenzenedi azoni,um c ared from 0. 688 of
2 SRR iraaies SPOUD TGS fok (S piraRAIn of & sasogn biach priuct of
colnc tent rat ed pﬁgﬂm mfh:ﬁn 9 (Sulfanific wat(en? 2 wiﬁ{llis?lvhﬁm 90 g of water with snr'ﬂﬂ and :
sol_ution S.a 0 a . suspen of the

6035 g o "Bouing. Fed grstnor S ARGRBlaA Wl o AR siach s ﬁﬁﬁioem%geﬁeﬁ&% 61 ea.
Bubbl es wemi/100g| vensfided. AlHeatixtiel wasicogied wrrodnh @mperature and isobutylt dithie (i1/20)c at ed
in the follo tﬁ‘%ﬂ the lre iﬂ carﬂl;o lranlp;cléremézo v ls a.o%)
(et onwasad. ' Bibbfes whigSubaed! 4 SiinGBte BadhiE KvBRbdiShes Wi arpermica *

e]>c<t ract i oninvith hndl'itllieaowdawith dhetcarbbhr blackn €Tha miiktyre ivas sdrred for 30 minutes, and dviediti oduct
after extr

o Bl FA0ECR e f YRR il R 5 o whd e ERRRARIY
sHOws t hat Sexhiet prtraptiomawithoathandl overnightreohthinedk 2(02 Jbl suifus, compared to 0.5% foralecor di ng

:ﬂ?‘st he | ”Vﬁmeht%‘c%d?. J?&kc%ﬁéréf‘éﬂ @B Carftin lick bRIER had 0.9F Ramob/f TP RaBeH',SS and

Portion of CHR§SShsp pgroupy. Exanpl e Tenperature, C Ti e, (
mn.  Bromine, % bronophenyl | groups, '
retained, % mol / g . 2 < 5 - :
5 1.88 59 Example 7). 24 3
<1§ 60 Prepamtion of4 chrbon black product 0. 27

Anbi ent B0 m black proguct n 44 aprotc spivent 0.31 20
Exarrpl e b5  This example illustrates the prepgsptio of atttieemi gfrbog blagk proflugs PERIR PSP L t
with a di agegiiisa Jprdﬁ‘é‘ Bavét. €A 0. 1MMSsblution of tetrabutylammonium hexaﬂuorIﬁH&p}ﬁiéEiﬁml e
further illustrates the preparation of a carbon bl ack product of the

present  anhydrous acetonifrils, waf prepared and plipwed ta-stand (9?1“"13‘5@(51{’3%4 moleculgy siexese Aar ea
of 560 nf esudk/ Biutiéh Q&?ﬁr&@nﬁ&dﬁéﬂ@ﬂh&a%ﬂoﬁﬁa& in anhydrous abedniitile!wais CONt ent

of 9.5% was used. Fif grans of the fluffy carbon black were added to a
s@Put i on oP”B"‘B‘S“& “B‘PW%“LIP ptand pvemight pyer dn Warsigves- 4% gargon,plackyith a sugface

resul ting geseErs0indig iliSa DBPA of 70 ml/100g was dried at 150°C under nitrogen for 4 hours.
The carbon black (10 g) was stirred into 80 mL--o_f the tetrabutylammonium hexafluorophosphate
solution. The diazonium solution (21 g) was added, and the. mixture was stirred for four hours. |
The carbon black product was recovered by ﬁitr'ation and was washed with anhydrous acetonitrile.
25 All operations up.to this point were carried out in a dry, box under an argon atmosphere. A
“sample of the carbon black product that was subjected to Soxhlet extraction :overnight with THF
and dried:had a chlorine content of 0.76%, compared to 0.0:_2__% for _the untreated carbon black.
Therefore, the carbon black product had 0.21 mmol/g of a:tta_ch:ed chlorophenyl groups. |

30 _ . Example 8 .
' Preparation of a carbon black product in an aprotic solvent
This exaiﬁple illustrates. the pmparaﬁon of a treated carbon black prod_uct_ of _the_ present
invention in an aprotic solvent. A carbon black with a surface area of 230 m2/g and a DBPA of
70 ml/100g was heated at 9500C. under nitrogen for one hour A 0.1 M solution of
35 tetrabutylammonium tetraﬂuoroborate in anhydrous benzonitrile was prepared and allowed to stand

overnight over 3A molecu]ar sieves. Using glassware dried at 160oC under argon, the carbon



cooled to roomtenperature. N trogen dioxide (5.16 g) was dissolved in 30 ¢
of ice cwqur, and:then addéd to the fl ufgctnsesdens bl ack
suspensi on over a period of several mnutes and stirred

rapidly, to produce 4-sul fobenzenedi azoniuminner salt in situ, which
reacts with the fluffy carbon 30 -19- pl ack. - The resul ting di spersion

was dried in an qQven at J125[err only th b bl ack
product . TRECK & §¥ps sirzgdyntg &g ]‘g%ﬁ‘f“:& ‘é@%‘%ﬂ}?‘%‘?"%&f i°@+%g%o§hl et

extraction BM:ﬂ&beﬂeﬁb’dﬁﬁdnmm tetrafluoroborate way @ddeil gth& the GRikiDR RS stirfed Gor2tsmisutks UT

for the untreated bl ack. Thi nds tQ attachi ng
5206 of -t ho THe GOy AR BRSPS FEpvere by o B e gt i Wik ey
Therefore, bEﬁtﬁmﬁﬂd’ f@nwice with hexanes. Exbslpamk the ikiGk) @yirlgast iR c%ommék{ gli of

h
at t (l:JSSg / 26’ lon IL L{u]s Sqlte\Ler c ed oupunder a3n5argon atmosphere in a dry box. %. samgl
18- the carbon black product that was subjected to Soxhlet extraction overnight with ’lﬂfaﬁiﬁldﬁecﬁ

Prepartion.o car roduct

11 0ot ¢ at o5 R S ohOFsP SR 1001 or g prcatd eshon WHR BBt o
t he presenithel datbem blackprodiiet Kadrtl 11i mmellgi off agdehddbramophasy] giogmol ved in 90 g of
water with stirring and 5 heating. Ten grans of a carbon bl ack
with a CTAB surface area of 350 nR/g and a DBPA of 120 m /1009
wel® added. The m xture was cool ed t oExmuple 9 enperature and isobutyl nitrite

(1.279) Prepanifion oi‘g glkner Yl b Sl geﬁe&% {n%ﬁnze”e

di azoni um hydr oxi de I nner uand it
reacted with thdhiszxinple ﬂha@ws amr miethod, fos theepeeparationraf @ CPRIJPH Bleckmiredyetedf, and

dried in e present inventi Aoﬂlﬂ‘g %{'boﬂ gﬁL WnLQ Héacﬁmlole%bfmilgea Iﬁlﬁsﬂhﬁ[ dg" 9

car bon bl ack ‘product t hat een su Jecte .
extractlon mi{100 g encha melatileycantens of R-3% was wseh ctifte goms of the fpdfy Cafmr%kéﬂfeto 0.5%

s the £ 5il® bidolved TR0 G P 'wiaer.t i £RkfARN DI ack
pr oduct hagd%"déi%a son o)'l%%?gg?@acﬁm Qc, o ¥ C[teefr Herr] gq err]-
gr oups. suspension was cooled to 300C and 4.6 g of concentrated nitric acid was added. An aqqug%mm e 7

15 oluuon containing 3.51 g of sodiufr! Bt st a@éed%rﬁ@eﬂ?%th@hﬁﬁﬁ Bt in an
aprotic sol vent This exanple illustrates the

prepar at i orfulisbenzenediszanisen Bydraxisls et ip ity PXE’P" Eects With P dufiy, parbon black.

i nvention e fd3uiaky ﬂ%ddét wa aRdin m%v@n & 1%6(!)|16&hh95he@5rb6:ﬁ$l&oﬂ§ﬂédﬂ:tan'nmI um
hexaf | uor ophosphate i drous acetonitril vi/a rg l<1apar ed and
éél ethano overnight

al #bwed to cgqb%blamwwwa%} 9?>7AS'HE‘F fi Sgrhled pipction vith 5. 4%
sol ution Ofcoﬁbirar@w%emﬂh fOZMP uktFoald® RV cheton BRGIS P IThisolrédpenakychtaching
acetonitrile was ared and all owed tq stand ov | ght over
3A nol ecul 2P sqfé‘!Fégcé%S@af t?é?i’l’gf%fg?(c”\f\?"f‘l?hﬁk B'i?f“fcéc-ghere?“e’ the carbon %{agf g'ﬁ‘thlﬁ 230
2{ ﬁ(r)lrj]rlsg angdd 8.5PBRAYEbf Ztﬁcﬁdd/plc)éiqsmg.s grdapsed at 150[ err] C under nitrogen for
25 Example 10
P:epmaﬁon of a carbon black product with an aliphatic diazonium salt
This example shows another method for the preparation of a carbon black product of the
present invention. A fluffy carbon black with a surface area of 230 m2/g and a DBPA of 70
ml/100 g was used. Twenty grams of this black were added to a solution of 4.9 gof 2-
30 aminoethanesulfonic acid in 180 g of water.. Concentrated nitric acid (4.32 g) was added. A
solution of 3.33 g of sodium nitrite in 15 g of water was added slowly with stirring, forming 2-
sulfoethanediazonium nitrate in sitﬁ, which reacted with the fluffy carbon black. A large quantity
of bubbles evolved. The produc; was dried in an oven at 1350C, leaving a carbon black product.
The resulting carbon black product contained 1.68% sulfur after Soxhlet extraction with ethanol

35 overnight, compafed to 0.4% for the untreated fluffy carbon black. This corresponds to attaching



The carbon black (10 g) was stirred into 80 nL of the tetrabutyl ammoni um
hexaf | uor ophosphat e sol ution. The diazonium sol ution’(21 g)
was addewo gsngdsgshe m xture was stirred for four hours. PCT/US95/161941 N€E
carbon bl ack product was recovered by filtration and was washed with
anhydrous acetonitrile. 25 Al'l operations up to this point were
carried out in a dry box under an argorOat nosphere. sanpl e

of the ca oduct th ed fo Soxhl et extraction

over ni ght E%t ﬂ%%lﬁ 8§65 groups © th ‘HE‘F‘B{P'PAA‘B a'lt}’éﬁr%‘?’ ithecearbom black prafuch . 769,
conpar ed hal Q4OAfoVPof dtached THLHESO fe@mw bon bl ack. Ther ef or e,
t he carbon black product had 0.21 nmol/g of attached chl orophenyl gr oups.
30 . Exanpl e
Preparation of a carbon bl ack producExamplean aprotic solvent ~

Tltgi s exanple illust tes the p %l on of eaé ar bon bl ack product
t he present : on o “ﬁb’gﬁ'{ g’p‘?%ﬁ"% pigm st A carbon bl ack
wi th a surf aceThis example $B89s arother héthodaforitha pEaBEi'Auo:nfof a carbon black produéofithe 1009
was heat e r hour of 35
t et r abut yf arrrrtolﬁ?eglL&[ e‘% rgéw gg‘? Egr%zfgg&'gr%mﬁ&&rg%ﬂ'smﬁé%%ﬁ| %W"Feélgﬂﬁ‘ihgpepar ed
and al | owd@ig oHwaterzand 10.22 g of the untreated\canbor yh'tk wedin Exampie [7eveas [peepared avansice Usi ng

gl assvar epg | &f agifeods Q8RB doimathilige 268 rg%?’lodi&xﬂ itf5t8 W3O Raded and the resulting

96/ 18688
AOT/ US95/ suspedsion was stirred for 15 minutes, forming 4-bromophenylmethanedxazomum chloride in situ,

- 19 - hich reacted with m: %ﬁl?eg% g'):oﬁ"ﬁ&k 'I'hE Eﬁﬂuét %pﬁﬁe%cﬁaff ?J\d Lvt's subjected to

t et r abut yr’ammnl umtetra rate-sol u
Br onobenz Sexhi¢t extuaetion withciHFgvemight hbheresulting sarhenfelack naodyctidontained@.26% was ( _

stirred fgomie, Ghiphte&® <0.01% for the unueateﬁféﬁrb&?&@&fbrmu@@ Wéﬂgw%atw of eeovered

by filtration and was washed twice W th drous : benzonitrile

- and twi cebramphenzd groypsusedin the,example begame; aﬁ?‘th‘hP the carhog blgck progucs aThesefors) ack,

akl 5  the carbon bmep&&mq;aa 01681 h&oﬁbbﬁatﬁé}ieﬂfbrdﬂﬁbﬁuﬁag&&dp?d out under an
argon atnosphere in a dry box. A sanple of t he carbon bl ack

product that was subjected to Soxhlet extraction overnight with THF and
dried ' had a bron ne commﬂeq’g 0.85% conpared to <0.01% for
the untreated carbon bl ack. Therefore, t he carbon bl ack

product had 0.11 nmol /g of 2%TERNEAtey HMMP’“MUUS 10

Exanpl € O9This example illustrates the preparation 0P €§BdncBlackproductdf €RpPasdént lixlvaﬁibnprmduct

th a diazoni ym sal ated in_s Thi s anpl e
1 st at BERRLR HERn PR b &gttt reh oL 30, a1 4PBRA oL 70,1908 28 3pBhauct of
t he pr es efta stifringbluton of .4 ¢ mibfaynobaﬂmﬂe th&ﬂ(mWftabetmeSim 00 goewakea of 560
n2/ g, PA of C ent o 5% was
used. Fi EE ﬁgq"cﬁ] Q-85 g)fwﬁfa?vd?%i bgpgg% 6%%85 eH 8&&2 ""a‘e’aff T to a
sol ution mfsnﬁi vatilchreatied swithfthanéartion biack.d Atlersssioring dat wmxﬂﬂ& theafixumtvess. The
res U|. t NYaliowed to stand overnight and was then dried in an oven at 1250C. A sample of the product that
25 had been subjected to Soxhlet extraction with THF overnight and dried contained 0.22 % bromine,

' compared to <0.01% bromine for the unreacted carbon black. |

Example 13
Pmpamﬁon of a carbon black pmduct with a plefonned dlazomum salt in a pin pelletizer

30 This example shows another method for the preparauon of a carbon black product of the
present invention. A pin pelleuzer was charged with 400 g of a ﬂuffy carbon black with a
surface area of 80 m2/g and a DBPA of 85 ml/100 g. A cold suspension of 4-
sulfobenzenediazonium hydroxlde inner salt prepared from 27 1 g of the sodium salt of sulfanilic
acid, 10.32 g of sodium nitrite, 29.0 g of concentrated HC] and 293 .5 g of water and was added to
35 the pelletizer. After pelletizing for 2 minutes, the sample was removed and dned at 115¢C to

constant weight. Soxhlet extraction with ethanol overnight gave a carbon black product containing



suspensi,on was cooI ed to 30[err]C and 4.6 g of concentrated nitric acid was
added. Anw?% solution containi.ng 3.51 g HCTGSHSOGII trite
added gradual ly with.s

was t hen tirring, fermng 4-: ..

sul f obenzenedi azoni um hydr oxi- de inner salt in si tu vvhr ch reacts with the

fluffy carbon bl ack x The rédul ting product was dried in an

oven at 125[err]C, |eavin n bl ac

car bon bl adi@%p?“ PR ??Féﬁ 8%’%’7& ﬁ%( § ﬁmgomé °Wégliar 2 eblewi th

et hanol ov groups were attached GOP asrbeh Blark Pradddo Théréfore, the carbdmeblackt r eat ed

fluffy car Thi rr attachi ng 53% of the
p-Clerr] H Qﬂdj‘%@‘gb(pﬁ ﬁ%ﬂtg@a&ﬁgf’% 6%633%“8? ack product. Therefore, the

car bon bl ack product had 0.54 nmol /g of attached

p-Cerr]Herr]SOerr]- groups. ,

Ex le 10 -E“E'rpléplgr ati-on of a carbon bl ack

product wi t IPréparatién ¢fhaadaibon Black produgtinaqin pelletizer with a diazonium salt generafdd in sibx anpl e

shows anot her hod re ara of t he

present inventi °Aa'?ﬁfﬁ‘“$’y Ear E'th&gﬁ’\aheﬁmq’g %Jgielg%r é@“@?&%o

and a DBPA pﬁ:ﬁen?ﬂxvennon A pin pelletizet W&ﬂ@g‘gmhmﬂum Of'ﬁ\my bigekawith 9CTARI s b| ack

were added to a_sol salbd gni

acid in 186"FBf NS Ir'lxcdéelan]?la gfjlér%?r tAr %2““3‘(‘: P{j“(ﬁgg &H%uﬂpvrﬁgnglgé ded %

solti on ofof @ataeatgoeﬂ: muudmndnberpeﬂleuzpwa}emgfoopnmm Wsrsntaam ofWa y with

stirring, for e uh #rGin lalidigdnhil

whi ch react’ eaa%?ﬁ°%¥°ﬁé“ ?’f u%?%of:%orngmﬁmh‘f Q@f?%ﬂ %@ d&%gh’ﬁ t r . 1 n

of bubbl es ntimoé. vmanMppmtwm@ed fallowed by @AWNWE af &75185%19815‘#?@'"'15é%1vi ng

a carbon bl § @Wsa& Ao réﬁ4-sulfoben ediazonitid Bydr6 Sl inhd? JalFATsRE Wﬂﬂhﬁﬁ&teﬂrvﬂﬂuc'[
oSulTtu

cont ai ned, ter | et -ext ract lon wth ethanol
over ni ght, tlmmpb&n black: oAfter 40aning the nr@eq;mfpeﬁreeenr%#ﬁe)“@&r%dh2%saf:wd‘“?hr s

corg espond dded. The pelletizerifds P& ﬂagﬁgﬁidmonal two minutes and
pcﬁ USO5/ 12‘!{@:%1% 243"y BGvater was a e pelletizer

- 20 - the resulting a carbpm blagls produst wér#erqrse[ Soxhiet extragtigpvith sthapel ¢ or hon

bl ack pr Od%%&mlgﬁJ%O Qirﬁ'on ﬂlﬁﬁ p%ﬁ&%h@'%lﬁlfﬁf Qéthisated against 0 5% for the ufpedted. 40
mol /g of atta err| err derr]

Exanpl e 11 catyon black. This shows that of the p-Cémar%qquwelBﬂnghidatp fbscaghon black

product Wi tih,febefigydiste AROGIBEM bRk broduct had 0.88 mmol/g of attached P-TjH SO Blups. Shows
anot her nmet'hod -for the preparation of a carbon bl ack product of the

pré&ent invention. A suspension of 0.676 g of 4-bronobenzyl amine, 0.60 g
of concentrated HO , 30 gxsnpless er and 10.22 g of the

untreat ed calr)rlé)on E,',i‘ﬂ‘c#&%d Eﬁmn'?namp\émazg ﬂar&omm%éeﬁgmdmsm

This example further illustrates the preparation of a carbon black pl_'oduct of the present

invention. A pin pelletizer was chargéd with 200 g of a carbon black product with a surface area

25 of 560 m2/g, a DBPA of 90 ml/100 g and a volatile content of 9.5%. Water (60 g), concentrated
nitric acid (25.2 g), sulfanilic acid (40.4 g) de a solution of 19.7 g of sodium nitrite in 35 g of
water were added successively; the pelletizer was run for one minute after each addition. 4-
Sulfobenzenediazonium hydroxide inner salt was generated in situ, and it reacted with the carbon
black. After standing for five minutes, the resulting carbon black product was dried at 1250C. A

30 -sample of the carbon black product was subjected to Soxhlet extraction with ethanol overnight. It
contained 2.15% sulfur compared to 0.24% for the untreated carbon black. This shows that 51%
of the p-CgH4S0O5- groups were attached to the carbon black product. Therefore, the carbon
black product had 0.60 mmol/g of attached p-C6H4SO3- groups.



bath. An aqueous sol ution containing 0.269 g of sodiumnitrite was added
and the resulting 10 suspension was stirred for 15 m nutes, '

for mi ng WOM6H8E8heny| met hanedi azoni um chloride in situ, PCI/USISN6194 which
reacted with the untreated carbon bl ack. The product was filtered off, and
was subjected to Soxhl et exbraction with THF overnight. The
resul ting carbon bl ack product contai ned 0.26% brom ne,
conpared to <0.01% for the untreated Exakpenebl ack product. This shows that

9% of the bro roups used: |n t he exanpl e-becane
attached to Pﬁ@"ﬁ%l?&ﬁ‘ﬁ'ﬁ’%fb%%%f’? Prilstzeryyith a diagonium salt genemted i 5i®n D] ack
product had 0. OBls mbfeglhﬁﬁ'at&tdnamhﬁdedﬁme Biéﬂratﬂ»hw Q%arbon black product of
Exanpl e aration of

12
carbon bl J0kPHIegLigYgetion. A carbon black 00 g) with 3 GTAB, Q“FfEF§taFeét°§§5q H@’gpﬂ“ébar ation
of 5a car bobBPA aﬁkZOpﬁmug;hmeZttbmlﬂﬁmeaﬁd wbﬂa\pﬁﬁéd iR pinFeNlet®er. After mixing fdd ans

of a carbop, black w.t 230 a of 70 n11009
was added 4b sdesha, as°l“t!'1°“t‘gszg 75@'(?@& 'ﬂg%ﬁf’ﬁ?’f“ﬁﬁwﬁf‘g@ ’ggﬁj 4 ’H‘F@ﬁﬂfféﬁzam de and
90 nl of aiiebrine l'lydroﬂﬂe pnafsalvheformed in situ, which reacted RQth itHer cafbosl blaéd. Afer87 Q)
was added foll 3 err err S forrred
in situ, V\’/ﬁ‘ixg‘ﬁ c‘P%"&}Qma} %esf‘{‘fgg S%W%Ipé"?ﬂg[wﬁf f’ég ‘gﬂ‘%’}'ﬂ%ﬁ%’k VS\%I

m nut es. tdampMoﬁtharpmdnashat had been subjected & $axhletiextractivh avdinightavithi eglaholand was
thndrledl a 0 t that 25

ha@ been sugﬁg'é'c % su] tr gﬁ@@a% ?@n%%ehuw%evg’?ﬂg% PRt dr i ed

cont ai ned 'me@@r%ﬂtyrqarhomblack product has 0.93 mmultmziraeathed)p-egﬂw/g} jgroaps. ne for t he
unr eact ed carbon bl ack.

Exanpl e 13 Preparation of a carbon bl ack product with a (
prefornmed diazoniumsalt in a pin pelExempled? 30 Thi s

exanpl e showgﬁl JT&H& Giafl0 SRR ol E r oduct
of the I;“al[;)fr esentQ 1 nvgm%gﬂp;A pI nupgpﬁe@éms argéﬁpvvl th
409 g of a fluffy carbon black withswemtedinsim ~  surface area of 80 n2/g

and a DBPA of 8fy;ilyadhpfd 1ﬂxsuﬁescﬁblﬂeﬁh§mriﬁl‘ Pipafihg £ caébt}nrblack £1;)d|ict of th]g t he

sul f obenzenedi azoni um hydr oxi de 1 nner salt prep are
sodi um salRresgqt inygntonn 4 ¢agbon black with a CTA%%H""G“ % of 133 m3/g agéeuﬂwfﬂ' MBPA of e

29.0 g of Q@%ﬁﬁﬁé?@énﬁ%&ﬁgd iABQ cdftihubusty @Emu@gﬁﬁ paladzewa:sa atictﬁdoé Barsd Dy

the pelletizer. After eIIeUzmgofor mnutes the sanpl e was renbved and
dried at I4eightperjhous Simultaneously, a 30% sqlption of sodjpm @Htte incyptas|apd a gUSPYNSISR | on wi t h

ebfianol Ov@hdinHPs.48%V@nantaédRiticibiaCKI0%dItmilicRidlaAd 85.9% water are introduced

WO 96/ 18688
PCT/ US95/ 1igtedhe pelletizer. The sodium nitrite solution is introduced at 16 parts by weight per hour and

- 21 - the suspension is addel% $19 fdarts by %@ﬂ%ﬁﬂo@g ﬂJSﬂH&be&e&%laE&ﬁuﬁ Rgdréiide eat ed

carbon bl ack. This shows_ that 27% of

p- [ er r] HIBAF falcYas geperateg | ‘6&15% angt é"“%{?"[ ‘éiﬂh'é‘a °T‘B°“t ‘Hﬁkd%lﬂ’ﬁ Seiletiper. They TRl ¢
Ther ef or e, ledviig@ thedgeli@izelWasalie carbon black product. p'll‘ﬁliittﬂionlb&dk Profistt WaDdrieg adf

a% ached 'pl-Zgé " A ]saHlLﬁr r'} g cea{'bl;)]: blaglg Ruct that had been sub_]ected to Soxhlet extraction with
ethanol ovemnght contamed 1.70% sulfur, compared to 0. 42% for the untreated carbon black.
Therefore, the carbon black product had 0.40 mmollg of attached p-CgH4SO5- groups.

Example 18
30 _ Ptepamuon of a carbon black pmduct with a diazonium salt genelated in situ
This example shows another method for preparing a carbon black product of the present
mventlon In this example the acid for the diazotization reaction comes from the amine forming
the diazonium salt, sulfanilic acid. As a result, no additional acid was requnred Sulfanilic acid
(2.12 g) was dissolved in 90 g water at 700C. The solution was added to 10 g of a carbon black
35 with a CTAB surface area of 350 m2/g and a DBPA of 120 ml/100 g, and cooled to room
temperature. A solution of 1.04 g NaNO, in 10 g water was added with stirring. 4-



5 , Exampl e 14

Pr epar at ng{ carbon bl ack product in a pin pelletizer p¢tisddngdisazoni um
salt generated 1 n situ " This exanple illustrates

anot her nethod for preparing.a carbon bl ack product of the

pr esent |nvent|on A pin pell etlzer was Z8har ged wi th 200 g of a carbon

bl ack with a "surface area of 350 n2/g and a DBPA of 120.
A sol uti ons@f°b§l¥°‘?d’§1‘lﬂf““!;@df°ﬁ’r?f’ 4nper sal was, generajed dnssity and)itreacted with the gprbgp,t o ot

70[ err ] C wasackd 3ieh @16 Carbonbider plodiict.Z AftervBfring Yot meﬁxnaaethamum@g dispeRivhYwagr ars

of water was .added fo -gncen at ed n|tr|c
acid. The pdadigepoup "\‘Né%mf:un““ts%ﬂ‘p'°<3ﬁ’|J éﬁfﬁ%@%ﬁﬁ* p'°d‘9°‘ at fad B § ° Twenty
granms of wgbet vRfactbmiHith etifahd] Qva'ﬁighy:oﬁalﬁm 9B suifod, cdiipardd g 05k mml.e um
nitrite in t er ene n|u

hydr oxi de PppFated cathqn black ?f“fig“ &h tg%t‘é’t%éc’& l\}ﬁ%'f Rmﬁua;‘ &f6 mm°9§ %éa? 2% on

bl ack. Aft piCHYSOY-ngroiigse pel | etlzer for five mnutes, a solution of 11.22 ¢
of sodium 15 hydroxi.de in 35 g of water was added. The pelletizer
was run for an additional two mnutes and the resulting a
carbon bl ack product was subsequentl;ExdmbledS‘ Soxhl et extraction with

et hanol T\ ? 04 !g& 0 th 3.3%
sul fur, conpared ag |nstl g % Re untreat .&pﬁtg&%w H,'Fbon bl ack.
Thios shows t hat THis ¥xanfplet zﬂiestrpte@tdmah@fbuws prepargtiontof acirben hleskipnaduesof hon

bl ack ; 0.88 -
mol / g of ﬂtetp T cP erfu ‘er rtﬂ—%er r‘]%1c g“:‘?'r" tf?ﬁg%@&}%g&n%ﬁﬁ&o{? oSt o6

Exanpl e 15amine forming the d;azomuml%plg pdfﬂthp efid-0As a reshit. (noradditionakacisk wasrequiredy A pi n
pelletizer w

Thi s exarrpf“m’#11 %ﬁgi@éw at es @E@E&ﬁﬁg?g}{ oér?thB;Acgrlggrﬁnué?%ck pr oduct

of the presdded to a boiling solutlon 0f2 12rg/suifeni mnﬁpm of sMatept A selptionaf Mg ded with
ZO%BQ of aglgﬁbb %rl]bdjé Wk Q&%H&tcaw&lp Q-S%H'&;eﬁ{eﬁe ﬁﬁﬁfhu \Xadroxxde mnelodcalt S40 ne/g,

PA of and a vol at1| cont ent of 5% ter

concent r at éagmed in situ, which feac‘eﬁlvtlﬁhl%e %05 blags éﬁﬁ)"‘mgﬁl for abguf FQ:“‘é{b F*H 'fsll’é‘“& 9)

and a sol UlgjsRutidf wasSriéd th @foverPsli 1g0achiat dainpR of the ProdBct@hat had been subjected to Wat er
were added successively; the pelletizer was run for one ni %%%gﬁ?ffugg each

addi ti on. &Goxhlet extraction °V°m18h5\‘ﬂ“¥ ?ﬂ‘?@ﬁ‘z@ﬂ'é’&?da%bq# SHiup Fampardfa Fihe\as

gener at ed iyfireilell darbé ¥lack! ThéeeleCie bhrbdh IR pfddi BAd 0.83 mmol/g of attacheBlpack.
After standing for five mnutes, the resulting carbon black product was

dr3ted at 18gHe$P4-@roups: 30 sanpl e of the carbon bl ack product was
subj ected to Soxhlet extraction with et hanol overnight. It

cont ai ned 2.15% sul fur conpared to . 24% f the untreated carbon bl ack.
This shows that 51% @'0 ﬁ)rCTerr]H[err]Sqerr] groups were

attached to the carbon bl agmmlemmmmumumr bon

S\L)agg / Eggggct. hq'?xes(é) e?aanML thgtf catb %ﬁck\(e &)uct(s:[oﬂ ] Ir_ei.[sg'n r]vg'nqoﬁ iEsribed iPUPS-

PG US95/ 1@diiétearlier examples are more readily dispersed in water than the corresponding untreated carbon

black.
' Carbon Black Residue of Carbon | Residue of untreated
Example Product Black Product, % control, %
20 Example 5 - 30 I 6
30 21 Example 6 0.2 o 97
22 Example 9 012 . 6
23 Example 10 2.1 : 94
24 Example 13. 0.07 81
25 Example 14 0.3 - 9T
35 : 26 Example 15 026 : 6




- 22 - _ . Exanpl e 16 |
Preparation of a carbon black product in a peiletizer with a diazonium salt

gener at WD 96118688 U Thi s exanpl e il | upicraisesi1avpt her

met hod for the preparation of a carbon bl ack product of ' t he
present invention. A carbon bl ack (200?'1(1;) with a CTAB surface area of 350
n2/g and a 5 DBPA of 120 nt #100g and 42.4 g sulfanilic acid were

p| aced in a p n.nall ot i zar Dt aor mvinag for . : 40 Q-F\(")nds, a

sol ution of 20.7 RANO ¢rr Exampleds g [of wat@f was tlhen ad82d. 4-s|il f obenzene
di azoni um hydfoXxi dg | nher ExampleWas flornedog2 Situ,| whrchigeactediwith the

carbon bl ack. pAf+es A re—-afr—d4b—sederas—i-he—est t i NQ

car bon bl ack | s dJrempeilf an oven‘()e%ﬁMerr]C.; A

sanpl e of the|pro8dct {hatExampleld®en |subje@odd to $oxhl et 9Bxtract| on

o/er ni ght wi t rertramnot 10 CoT A Tet—S 7 9t-sutur——compared to
0.5% sul fur for the untreated carbon bl ack product. - Ther ef or e,
t he carbon bl ack product has 0.93 nmol/g of attached p-Clerr]H err]SOerr]-
groups. fExamp]es 3}).34 ol ack ; : . Exanpl e
17 Preparat.i on of _.a carbhon ack product in a continuous
pin pelletizer wt h"é‘?&?ﬁ%‘ﬁ‘f‘&m‘gaﬂ ‘P’peT@'my of carbon black products

generated in <ihbse examples show that carbon black pro@iiitsSpréparsdiukig kdverdBdiffaems anot her
thod faqr preparing a carhon.black. product of. the N resent
ﬂf\vent i oﬁ'!“‘%’“ﬂ*gf% JROIR FEaY; HiSPEregerinpyatey than ate the comespondinguntrsated caen, £ f £y
DBPA of blacks. In all cases, iif#(nmréatetiG@arbon black wsed fodl trestlerit hasoa Surface dréa vf 286 hi2/g
operatin I nopel l.efi at-.a rate of 100 parts b - ... _weight per 4
nour - si ¢ 3R or 7b'ulifiba, B, 18 gfvBied i cxpon bRk prbape pn prine derizatiss i a | ¢
suspensi dissdh@d in warm water, the wnaeated egrbdn HI3dk (CBh evenddded amd the mixge &as cboled. 72 %
sul fanili i 599 m%-r re i d,. ... . - into the
pel | eti zéérzfo%h[gm 0 |‘rg'mC§'|{€fr| _g%%llv&f_f%uhea?gd@%_ o) u"@%&fé‘%‘”%"‘%“é? fnswaﬁe)f wei ght .
Per hour wasedded, forming a diazoniulmesals irs fiten whiokn reacts willil thel uatreafed 2arbonr bisckbftevei ght
per hour 4= f ngdi ' b in an Aver ' ' was
gener at eéu'?iﬂggqrtlg?gn i ?’,Q k%?g@eg%g%éﬂg %q?%dr n_oaﬁ Ql‘JITna%:tklz?or? ) {%S{d‘ﬁ%ﬂ%e[ i zer.
The mat edptegmined using the method|deseribesiaboyee The lamewrity ofreachecomphrent andiyesulthira c k
product. ife: if MeSilowthdable P e bifieatd® Sartitnibhdlk fld £Rsidye of 94%, 125[err1 C. A
sanpl e ofs thel car bon b?acﬁ product that r?g’% geenéglu ejoecgf'g’d t o Soxhl et
extraction with et hanol overni ght contained 1.70% sul fur,

conpared to p429for—tire—trirreatec—rarho - Fher ef or e,
20he car bon b| Bxdmpper odenv:'t?jead Qﬁgt@ol g {MPEL R 4 ¢regdb ] ST err] -
gr oups. g g g g Exanpl e
18 30 SI-_;;mino 2Pjeparatipn of |a carpon black product mith a

di azoni um sa|t gengr aHgdroxn it hii s
anot her net hpd Tor |pr bgnzeteng {a g'g?bon lb‘gac ko'g?ojulgtq_ )fw;Bhe prese
invention. Ih this |esufostecidihe acid|for tlhe di hzotipatiof reactijon cones
fromthe am pe Torm ng_mnol he dijazont pm sajt, s

~a result, nojadghtijonglpzase d|was7seqliygd.l Sebf pniloi ¢$ 8Fi ] _
(2.12g) was fissol egibhic 8d 9 water pt 70[jerr] ] The|sol ufi on was| added to

10 g of a cafFber—bHaek—35— zl . M—t-h—a—CFAB-StH-Fpee—atea—e+—350 nR/ g .
and a DBPA of 120 ni./ 100 g, &nd ol a\c,iea'o rqam]| .. . arature A
sol ution of 1.0%5 g ﬁquég&qe i nl'ig g {ser &gén:adgéd wiih|s {)%nl:) g. 4-
SUiIonIC acl .
. 4- . . .
34 |Aminoazobenz) 50, | 56 | 083 | 100 | T 20
ene-4’sulfonic : _
acid, Na salt
25 Compara-| 15 reated - - -l - - 94
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23 - wob Sul f obenzenedi azoni um hydr oxi de i nner salt was generated
in situ and it reacted wi.th the carbon black to formthe carbon

bl ack product. After stirring for 30 m-@ftes, the resulting dispersion was
dried in an oven at 1200C. A sarrpl e _of the carbon black product that had

been subjected to - Soxh| Examples 3338 o, wk:t*h et hanol overni ght
contai ned 3.19% sul fur, W@mt&p&.sﬁﬁyfarmbheu&k products unt reat ed
carbon bl ack product. Therefor t he car bl ack roduct ad. 0. mol / g
of attached  These examples ghow ad lﬁﬂ grhan E,P Lﬁffsprep Wing aifferent

Exarrpl € 194jazonium salts and that are more readilyRlisp@réibiatia ﬁﬁteﬂhatﬁhe esriespondihgadereed duct

Wi t h a di azoni um sal erate anpl e

i | Pust r at esarbmmagky Ahé’? ﬁ’ﬁﬂ’ efxﬁ'?‘qf%‘ge B?Pég'& iﬁ%‘ﬂmﬁ“s ol gasss Blciarg?(nsbdg%duct of
the preseniith @¥@ficé &ea of 230wl andeDRP A of T0hal/ HOigowds amsedt He sallition of 7 zasol oh
reaction cqnes fr

f h |
o fani |1 DR aauREin? 4028 NP2 indP R b Wi Sa{Rale st " ulghia
car bon bl aeks folheddy thé idditian G ABbIE (FoCheolutian ©f11.63 g 8&em@led HOhih B6DBPAELT 120

m /100 ' .12 G f.@ni |1
acid i ng9\6\6“5‘“3?“‘%‘[’%?"“1’%'&agf:go%ooﬁ' ?&5'5& 390 ‘f‘l ‘E;&'a@&d% g"'l](ﬁ%\%éw l?gl gI :
watoer was gaded uﬁmteucaarbgn bldck 0190 g o€ water: cAfthr atirdng fomam gddlitionsl @ mipwiesy the g t
was Spwé%%lu\frasﬁe g 1ea0m? tiléjCarlymlbgak 8:%@19& egan‘ﬁﬂlésrbf rtlﬂ‘%m%@ﬂ biadk fbdaek. After

stirring f resul t di spersion was dried

in an oventat haﬁwtembj}-ﬁedt&Soahipleemﬁonmnmhou!!h;ﬁhmhwﬂha%ﬂhﬁe@f?fé‘dﬁf@ct ed to

Soxhl et ext,racti [ cont ai ned 3.16% sul fur, conpared
h§ T, 0 mp

to 0.5% sulFEEdr e?%mebepbtga%hm;@ § eat ed carbon bl ack. Therefore the

carbon bl ack product had 0.83 mmvpl /g of attached p- 20

derr] H[err-]-Sq-e-LL-]-—gw“‘““" '
Exgnpl es 20- 3ample Naphthylamine Sulfur % S“bs:'lm:e%’a%ﬁ u‘, cR:s'qdeer Sbl|lty
of carbon Bl ack prodluct g derivative FTOURS,, MR

carbon bl agk pégdum S Sediuh Bemimocs et | nygnti oh desgy4spbed | :r 2540.01
sonme earlig npl ¢ maﬂmmlemstﬂfonaaci |y ‘di'sperged in water f§han the

correspondi T 0 " bl ack.
Car bon Bl agk Resi d x‘;‘gﬁ :{%@: ?; Resi due of untreated
36 2.1 0.35 0.02

disulfonic acid, mono
potassium salt

. 7-Amino-1,3- .
37 naphthalene disulfenic 3.00 040 0.01
acid, mono potassium _
salt
Sodium 4-amino-1- 1. 040 - 033
38 naphthalene sulfonate 179 . .
20 Compara-tive Untreated 05 - : 94
Example 39
Preparation and aqueous dispersibility of a carbon black product
.25 This exemple illustrates another method for the preparation of a carbon black product of

the present invention and illustrates that this carbon black product was more readily dispersible in
water than is the corresponding untreated carbon black. 7-Amino-1 3-naphthalenedlsulfomc acid
(1.5 g) was dissolved in 90 g warm water. Ten grams of a carbon black with a surface area of
230 m2/g and a DBPA of 70 ml/100 g was added, and the mixture was cooled to room

30 temperature. A solution of 0.42 g NaNO, in 5 g water was added with stirring. The diazonium



Exanpl e Product - Bl ack Product, % control, %

20 - Exanple 5 3.0 6 30 °
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22 Exampl e 9 0.12 6

23 Exanmpl e 10 2.1 o 94

24 Exanpl e 13 0.%67 | 81

gg salt ‘@é%mn%ﬁ mls4t§ and reacted with % ggbon black. Bubbles were r%r,ase% The resultmg VO

06/ 18688 dispersion was dried in an oven at 125°C giving the carbon black product. The carbon black

;Sr{ Us95/ ﬂ:@&iﬁﬁlhad a resxdue of 0. 85% comzpared to 94% for t%(unue?ted cfg)on black 0. 6 B
97 28 Exanple 17 0.02
3@ ) 29 Exanpl e 18" ) 0. 04
30 . Exanple 19 ) 0.01
97 5 Example 40 Exanpl es 31- 34

Preparation and aqUWWMW&E rsftilicf afbwwalmkgmaﬂaucts

These exanpl es_show t hat. carbon bl ack products. prepared using several

different 10 This exampleghows,that a-athop black pradyct prapared ising anothes diazaninm sak wat. er

than are whemé® réalinPaspetsie Mmaie?ﬁfaﬁ@le%ﬁ&?&dmg untreated carboﬁ’bﬁélksrhe carbéh !
21gses theacl.lj(nusega}t ed carbon bl ack used for as a surface area.of

0 ne/g ol or treatmjept had ayspsface, prey gf ?ﬁ"/'&%@ﬂf I?BPM&B%MIQ% ScARBBR- bl ack
pr ?ducz d%o’@cp-liil-shﬁfbeﬁkfid acm;oz\ze g)ao gof carbon black andl |1?‘05§>bi/ﬁ£{er' \Peré’\/ﬂliﬁh‘i’}ﬁiner ~the
untreate ac e e mxture was_co :
to room t’éﬁgﬁgagﬂﬁ rﬁ#@fé@%—ﬁ“’aﬁé é’g%ﬁ’ Fpftpaliny 0.8 %B’Pﬁ?noﬁhﬁ)f (
sodi um ni disdohiami salt waé formddbin situ, and reactsibwittiel estbon Klick] r)@teﬁstﬁmfgzﬁﬂlﬂm salt in
situ, which re cts nggithe unt r ated car bon

stirring Wtei ISPETRIEN Wi ef’"hﬁ“ ies ,8%’95 @f&!’%f‘*‘e&aﬁfeﬂ' blackan oven at
185 er r | Grodies i 'nmesas wiesieresidue of the resulting@arb6rTblackChrotubt Wast001%, [Eoinpdrell PG | bed
above. Th u of a h conponent and results are shown in
the foll o%’ﬁ‘g% lp"b ca'?ﬁe unt reat ed carbon bl ack had a residue of 94% - 20
‘Exanpl e Aniline Ani |l ine HC NaNO2 CB H20 Residue %
derivative derivativeg g 9 Eximplea1 9 '

Preparation and aqueous dispersibility of a carbon black product
20 This example shows t_hat a carbon black product prepared with another diazonium salt was

more readily dispersible in water than the corresponding untreated carbon black. The procedure of
Example 40 was followed in all respects, except that 4-a1hiq6—_2"—n_itro-4’-su_lfqdiphenyi amine
(3.01 g) was used as the diazonium precursor. The resulting carbon black product had a 325 mesh
residue of 0.18%, compared to 94% for the untreated carbon. black..

25 -

Example 42
Preparation and aqueous dispersibility of a carbon black product
This example shows another preparation of a carbon Hack' product of the present

invention, and that this carbon black product was more readily dispersible in water than is the

30 correspondingly untreated carbon black. 4-Aminophenyl-phosphonic acid (0.90 g) was added to
10 g of ice cold water. NaOH (0.26 g) was added to dissolve the solid. A cold solution of 0.42 g
NaNO, in § g of cold water was added. Concentrated HCI was added (3.83 g) and the solution
was stirred at < 100eC for 15 minutes, forming the corresponding diazonium salt. A cold
suspension of 5.02 g of a carbon black with a surface area of 230 m2/g and a DBPA of 70

35 ml/100 g in 36.2 g of water was added and stirred for 15 minutes. The resulting dispersion was

concentrated to dryness under vacuum at room temperature giving a carbon black product. This



5-Anino,2 | 31 Hydr oxy 1.89 1.18

0.85  1gudosnséd 0.06 - benperres9s/16194

sul fonic acid . . 2-Am no

32 benzene 1.73 1.18 0.82 10.0 67 0.14

sul fonic acid o -27- 3- 33

Armi nobenzen 1.18 .0.84  10.4 0.
sul foni c a‘i?f qn bl]éck product dxsperses readlly in” water, and had a 333 E_ef___s._l}“;{osndue o} 9.7%, compared to 34

Am noazobedi® for the dtreated carBorBﬂack A s&Bple oflile Garbon'/blao'k::ﬁroduct thaflwas dried in an
ene-4f err]sul fo 1%?9% did not disperse in water. A sample of the carbon quck producﬂhat l%a% been

Conpar a- Ut P 94
tive Usubjected to Soxhlet extractiMdvefighB8 @HIB THF contained 1.57% phosphorous Therefore, the

PCI/ US95/ 16 -
Zgbr_ ag‘bon black product had 0.51 mmol/g of attached p-CgH4PO4= graups. Exanpl es 35- 38

Preparation and dispersibility of carbon bl ack products

These exanpl es show additional carbog.hl a@@ s products that are prepared
using different di azoniumsalts and that are nore readily
di spersi bl e i n wat er Prépamtion-and aquepussdispersiibility of atcatbon blackcproduct car bon
- black. Al of tﬂﬁé&a&fﬂ%s&ﬁﬁﬁguﬁ%?)ghﬂwmﬂ %Q%%gb%gbﬁﬁmay]ﬂnonlmses

carbon bl ack a surface area of g an DBPA of 70
m1P100 g wsals insthe grepgration|ofi @ icarhorpttlack pradiét of the present invention andnthe dispersitility imi ne

and 0.42 gwhlﬁ'\é%lé &rbkg bk Bro&m €A cHRSof &t 3-dnfnoN-nefily] dmm'?mﬁlit@-(lqm um

salt T or med (éthe addition of a cold [err] sol ution of
1.63 g corempb pra%%zjoﬁmtenw addod tQ)a shspempion of 11.0 g of a carbopplack é?“\‘iﬁa'fi’ga“i"r?éo’

t enper at ursnm 76) in 76 5ok GatJ k& waec [doRnd AOHCI(2.38.9) asict@abdt Q. ol bdiutioh B
slurry of 10 he untreated carbon bl ack in 908 of water.
o

After stir ?31@ NP"sz &hmd%m’f“ﬂ Bﬁaaﬁd%aﬁf‘ﬁl\‘btaég theqrgaction mixture was sti si on was

drsed, | eayinbis. iR &a&ﬁa@,ﬁ sm W5 FoRed G Gifu, andahddal Feabted Witk the RhrBEMNbIRIKA oK
pr oducts t hat had been subjected to g&éﬂ' %e extracti.gn

over ni ght $olutian et f3thepf NeOH iny}R.g of wateri¥gs subssapently @ sample Was Jeedt i e
t he nunberj39bc 3§1¢1 D@deiﬁﬂﬁék ippodudr Oﬂﬂ%arbon Bifick product had a 325 in¥shitsidue of
Napht hyl am ne % _Substi tutgg gﬁht VA Re5| due %

derivati VeO40% compared to 94% for the untreat Resi due %

35 Sodi um 5-am no- 2- . 0. 51 <0.01
20 Example 44
Preparation and aqueous dispersibility of a carbon black product
This example further illustrates the use of a diazonium salt containing a quaternary
ammonium salt in the preparation of a carbon black product of the present invention and the
dispersibility in water of this carbon black 'product.. Using a procedure analogous to that of
25 Example 43 with 9..8 mmol 4-(aminophenyl)-trimefhylammonium nitrate, 10.0 g carbon black, 2.25
g concentrated HCI, 0.83 g NaNO,, a carbon black product with a 325 mesh residue of 0.6% was
obtained. The residue of the untreated carbon black was 94%.

Example 45
30 Pnpomﬁon and aqueous dispersibility-
of a carbon black product
This example shows that a carbon black product produced with another diazonium salt
was more readily dispersible in water than the corresponding untreated carbon black. The carbon
black used for treatment had a surface area of 230 m2/g and a DBPA of 70ml/100 g. A cold
35 (5°C) solution of 4-carboxymethyl-benzenediazonium chloride was prepared from 0.77 g 4-
aminophenylacetic acid, 9.2 g cold water, 1.35 g cold concentrated HC1 and 0.44 g NaNO,. The



napht hal ene sul f onat e S 4- Am no- 5- hydroxy-

36 2, 7- napht hal ene 2. 77 0. 35 - 70.02°

di sul f orwo 96118688 noONO ' pot PEYIUSIN/s6104

7- Ami no-1, 3- ' 37 : napht haI ene disulfonic 3.09

0. 40 0.01 : acid, nono potassium

salt 38 - Sodi"#h-4- ami no- 1-

(2)'040 dxazom&o SOlI]thIp Y% added to anlje cold st&g suspension of 584 g o?alretcta]r on &e 5 U| fonate
94 352 g of water Bubbles were released. After stirring for 20 minutes, the dispersionawas Iphcﬁg

Prepar at i 9?{,% o bl.ack . rod C.

Thi s exan%ﬁe@%l%@% ?a sgllgﬁg dsfopH %dhma’?{l e p:}ge gt'rs% sidg ltﬁ"ﬁd l@aaflbon

bl ack pr oengaiat H0°C, leaving the carbontbhek pnoéwewhxch hadam325aneshmehdxe beM%at es that
tlgi s car b%pglle&‘&l(ﬁ% o et un d”@be@n badi |y dispersible in

wat er than I's the correspondi ng untreated carbon bl ack.
7- Am no- 1, 3- napht hal enedi sul fonic acid (1.5 g) was dissolved
in 90 g warmwater. Ten grans of a 4p! ack with a surface area of
230 n2/g and a DBPA of 70 m /100 g was added, and the m xture was cooled to
room 30 tenperatu?@ﬂmﬁmmwdﬁsmlbﬂmg NaNQ err] in 5 g water
was added with stirring. The di QFQWblackpmdmt WO 96/ 18688
PCT/ US95/ 16194.

1026 - This exampleshows i ReSPRBlack Prodsct withsgther diazonigm salt Iwas merec ar bon

bl ack. Bufelily wisphisiBle firf WitShsh thd Bétrekotihg inktfbated carbon black. The SrsoR%iack Aka1aS
dried in an oven at 125 err]C IVI ng the_carbon bl ack product. The carbon

bl ack for treatment has 30, mp/g andi g DEEA of. 78400 g0 v BincRslistizerames, for t hel

unt r éat edchamged ¥ith ROEE bE the carﬁm black A suspensxon of 80 mmol (12.7 g) sodium 4-
Exanpl e. 40 aration and a%‘ueous

di sper si biipqbgnzgnte in 43,8 gf,wate 2378 coperatTased HCI ¥ W a solution of 7.04 g NaNO, in 30 g

15 of water were added to the pelletizer in succession, with one rmnute of mixing after the ﬂrst two
additions and five minutes after the last. Carboxybenzenedlazomum chloride was formed in situ
and it reacted with the carbon black. A solution of 7.83 g NaOH in30g water ‘was added and
mixing was continued for two minutes. The resulnng carbon black product was dried at 1200C
and had a 325 mesh residue of 6.4 %, compared to 94 % for the untreated carbon black.

20 |

_ Examples 47-59
Preparation of carbon black products and their use as colorants in ABS
These examp]es illustrate the preparation of carbon black products of the present mventton
using different amines and the use of these carbon black products as colorants m ABS. A ﬂuffy

25 carbon black with a surface area of 230 m2/g and a DBPA of 70 ml/100 g was used in each
example A diazonium salt was prepared in an ice bath from the compound mdxcated 2. 2
equivalents of concentrated HCI, and 1.0 equlvalents of NaNO, as a 9.65M solution. The
resulting solutions were added to a suspension of 200 g of the fluffy carbon black in 3L of water
and stirred for 10 to 20 minutes. The resulting carbon black product was filtered off, washed with

30 water twice, and dried at about 1005C In some instances, the preparation was carried out by
combining multiple batches that had been made at one half or one quarter scale

Masterbatches were prepared by fluxing 183 g ethylene-vmyl acetate polymer (EVA) for
one minute in a Brabender mixer at 1100 C, adding 45.8 g of the carbon_ black product, and
mixing for four additional minutes. _I_njection'molded samples for etral_uatlon were prepared by_

35 injection molding a mixture of 80 g of masterbatch and 1520 g of ABS, (actylonitrile-butadiene-



Thi s exanpl e shows that a carbon bl ack product prepared using another

di azoni urweabnsess was nore readily dispersible i RCRVAISENIGIHN t he
correspondi ng untreated carbon. bl ack. The carbon 10, bl ack used
for treatnment had a surface.afea of 230 g4 g and a’'DBPA of 70 ml/100g.

5- Ami no- 2- hydr oxy- 3- sul f obenzoic acid (2.33 g), 10 g of
carbon bl ac i%tﬁé?{é c ntkr adsiny\at1RY findEéoRceitratRE of the @itbon black product in theQeoldedt h.

Col d concentrated HCl (1.18 g) was added, followed gradually by 0.85 g
NaNQ[ err]. TH®@ples is 1%. di azonium salt was formed in situ, and reacted

with the carbon biRGHpacfitteRfth St the lét gwi Mliterldd was measured with an I8od ithyast, tedtdrrthe
resulting dispersion was dried in _an_oven ?t, 125[,2%{, C to‘feprtﬁvi de the
carbon bl ackoptial properties were measprgd pith ¢ Hynter.eolqrimetsr. . he, ippact syengis obiaingd 475
carbgn bl acke ada nidgelSfitheCianphct siatgih @f 8¢ Ynfilled ABS used. Desirable pioperties
unt reat ed carbon bl ack. '

Exanpl e 41 ae high impact strength, low Hunter L values Gﬁpé)pgwg?riaovﬁjugwaea%% Lf(g?) more negative
di sper si bi | i Hynt@’b valneablver). Gemeedily whesl catbonlack is added to ABS to impart cblur,ghexanpl e

shows that a carbopn bl ack product pr.epar i t ot her di azoni t was
nore readi | y‘m@l“‘éﬁ‘ééfeéﬁ %1% JF °W%?v°?'ﬁ§'g r?sﬁlg s@”%\? F%g% ﬁﬂlgor?gbqﬁcgtp?ogg#e tgar bon
bl ack. The pihes6éhisre useful as a colorant in ABSExanpl e 40 was followed in all
resggct s, except that 4-ami no-2'-nitro-4'-sulfodi phenyl am ne

(3. g) was used as the diazonium precursor. The resulting carbon bl ack
product had a 323 TEsSn I eST QUeripact- [L8% clonpar efl to 9A% f or
the untreated carlbon bllagh o, | Amount of strength, ‘

Exanpl e 42 Example| Precursor | DIZORNUM IDrgpar ai oﬁ“ﬁiﬁd gﬁ?@‘o | Munter

di spersibility of| a carlbon bl ackl FreHEe

TR s pexanpl e
shows anot her prdparatifon of a car BRI

unfilled
k ABsodu

t .of fhe prgsent
i nvention, and thet—t-hids—catrbe fo-e-y-earht ri?piarsi bl e
in water than is |th& 3¢ Aniline Bhal vl ult e tg)? chrban bl ack.

4- Am nophenyl - phdsphgnijic 4aChleto{ 0. 90

agded fo L .10 g of
ice cold water. Na ( Q. 2Gnilihe Wajs added tp dggsol ve6’[6he s_c‘))F"‘l d A"%o d
solution of 0.42 P - Amino-. NeNOeT T T 5 g pr cor g watel was pdded.
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stirred at < 10[ gl C flor m _nd_ng_ua.ei_c-gx-n-ef-pg-n-di-ag—d-i-_-azoni um
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PCT/ US95/ 16194 ' : : _
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25

SUBSTITUTE SHEET (RULE 26)



-subj ected to Soxhlet extraction overnight with THF contained 1.57%

phosphorous. Therefore, the 5 carbon bl ack product had 0.51
nmol / g oWOD6i18688cd p-Clerr]H err] PO err] = groups. PCT/US95/16194
Exanpl e 43 Preparati on and agueous

di spersibility of a carbon bl ack producs _ Thi s exanpl e

illustrates the use of a diazonium sali ®ont ai ni ng a quaternary ammoni um 10

salt in the preparation of a car bonE,m@ﬁ duct of the present invention

and the dispersibility in wgtdg'rk?of this carbon bl ack product.

A col d sol ution of Pepamfionof rarbam black prodnéts|andi their wse s colloantsib ABS -

mol ) in 30 g GhedtRkGhpidAafustatd 8 prépatdi ! ' -
oAl 5050 Ol U st SRLIGH

bl ack (surface area 2:
10[ er r] C. ueing differentireating sgenty adgheyse\of thoseriaehen black productsais atcolorantin ABS. A

0.592 g Na ' f 6?’{"& i i xture

vva% sti rryg&* g?b%‘gbl%g\ﬁﬁqmw' f%%ﬁg%%@%_lgﬂgkngg\ or}ﬁ i@m%éa ' %/\%'isg% i(I;?r"')érr%ld I n
situ, and c#sBe Thyprocedurs forkxamples,47-5Q wasaspd for thepegparation of the carbon black sol ut i on
of 0.50 g pRiudPidhel 60 mifolbf Aazdifiin® pretiisor.SUbsequent |y added. The sanpl e was
dried at ' 130[err] C, giving a carbon black product. The carbon

bl ack product [Ragterbatghes wegesprenaged; by fluxigg 203.6 g ABS for two ryinugen/in. aciyplendesd t o 94%

for the Umfikep @kt dn Giiitidd @hperadfelof 21068t Gliding 5028g of the carbon black product at 1750C,
E‘xarrpl e 44 ' Preparati on and agueous

di%per si brd mixingfor;thres additional miotes,  Igjgetion molded samples for evaluation wererpreparedy anpl e

further i by ugdctiod MEIdinEQ rhik@reQdf 78 gClif AaStebtth &l 1425 @BF ABSI MM AndjUat ernary
anmonium salt in the pre ar:f\tll‘on of ~a carbon bl ack product of the present ‘
K

i nvent i on SHSERMAHQN of the carbon black preduct in- e projded samples gt 4%- of this carbon bl ac
pr Oﬂugt o Usi Ing Zae' Riigaciesthe ¢ gth afrtaél B_gmhlhfteﬁah%s_ ftaswt®d with an 1z<1>% inéﬁmaaaérﬁmm
Wi t .8 mmp - (am nophen -ty net hyl apmoni um nitrate, .0- g carbon
bl ack, 2. 9pHcal _Pmém'es wefe I ‘E%i‘n‘ﬁ'é’h{rﬁa'f-‘écw clepy Ehe impagh fiFspEths, oRAR A 1| ack
prsoduct Wiexkpiessed32a pezeeriage @f thd impaef stengifof\@ié unfilled ABS used. Délrhtdé properiiehe

: , o ised.
rE)?errg:J: Zf &) 1%95& gt?etngg, l%%rl_'?uct)lper ?.l v%ﬁliés &\é%%r),géu{?ter a values neang, éﬂ%}l‘lg{el rgﬁatigﬁd
aqueous dHampter is vdluesi(blyer). Generally when carbon black is added to ABS to impart color, the of
a carbon black pr . . i X e _shows. that a
car bon_ i SubetseBGS 8 Bl emess mproyes. e s oy U BB R Bronddl Sy 021 @
nor e r eadinventivh spaseubisa dolorantiincABS.han t he correspondi ng untreated carbon

ack. The carbon - black used for treatnent had a surface area

of 230 n2/g and a DBPA of 70m /100 g. A cold 35 ' (5[err] O _
sol ution of 4fcarboxynethyl - benzehedimgael Um chl-orijde was prepared from
0.77 g 4- Example PBBhenyieagh, % ofic Hanterd. 3 Burte?lad| Waherb |1. 35 g
col d concentrfted HAQ and®8"¥% g Naddiled ABB '

60 | 4-Aminophenol 32 45 | -02 -1.1

61 p-Benzonitrile 37 44 0.1 -1.1

62 Reference 38 46 | -02 2.0
25 ' -

Exa_mple363-65

Preparation of carbon black pmducts. and their use in coloring polyethylene
These examples i.llustrate the preparation of carbon black prbducts of the present
invention. A carbon black with a surface area of 140 m2/g and a DBPA of 114 mV/100 g was
30 used. Cold solutions of tetfadecylbenzenediazonium chloride wére prepared from
tetradecylaniline, concentrated HCl, NaNO2, isoprdbanol and wéter.. The diazonium solution was
added to 200 glcar_bon black m a pin pelletizef and_ mixed for the indicated time. Additional water
#1 was added and mixing was continued fo_r' three more minutes. Afte_r addition of more water #2

and isopfopanol #2 and further mixing, the resuiting carbon black product was dried in an oven.
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- 28 - di azoni um soI utlon 'was added: o an ice cold stirring
suspension of 5.04 g of the carbon black. in 5 35.2 g of water.

Bubbl es were rel eased. After stirring T~ 20 n1nutés t he di spersion was
pl aced

addi ti onal AE?I‘“H! Wgswas ﬂ_legaraé §){)e ?(E%Qhe nn‘gaztjéiecrafbhgbﬂagm%é Jahg%elie(%er%h oven at
120[ er r] C, witeand isopropasolcaxdbinyingd| ack product whi ch had - a 325 nesh resi due of

2.5% 5 Masterba?cnps we%g Prtegare%%é)&&ﬁlg tlg§3‘y £| IO(’VG‘QBS@ pﬁ%&tﬁ%&hemﬁ% 6 g of

Exanpl e 46 aration and

aqueous di s¢edos iblaick sample in a Brabender mixer at 850C for five minutes. Plaques for evaluation of
ar bon bl ack b %p £10 g of é bEXRETR 96 B Qnhigh Bédksi

ca?bon bl at®® Bmgade léﬁe‘gqr%ngmédtl F’éez%nli ugn? sa ' was nore E & ¥

readi |y di polyethsleis. eTherﬁmlmomenmmof w@oe@taplesrpémmgo Wt Thanersigal PEIPBYES bl ack.

The carbon,b Hurt&' ﬁﬁﬁ&&ﬁ%&:&@l&sﬁ  taf @6 QarBdrelackf 230
n2/g and aOthgibg#&% a?)%edwuha n pe etizer was ow e n char ged

with 200 gprgdmts rverecsambmt Mterdlowmﬁmﬂemwntm thg gontiph pnd(aruspful3s & odj um 4-
am nobenz’\@ y%h&ﬁ;neyvater 25.7g concentrated HO, and a solution of
7.04 err g 15- of water were added to the pelletizer
i 10successi on, W|th one mnute of mxing after the first two

addi ti O”SWWWW" ori de
was T or Mgstaei-+-u — I e in T C ot il FohDTT Drack] A

sol ution }& §3§%— Fef—rErs—tl artret - mxing was
cont i nued-Eatotn hétes e A v ettret—mers—dr ed at

120[ err] ¢och 8 _and B3 ofp-ae—of—6—d-19—eorparett 0 94

%IPOI’ th mlgeat ed._carhan Wlcack 20 :

Exanpl es |45opmpanol, g L Er?ff.ua.t.i.an_ai—
NN |Z¥ants in ARS ]

products |a¥e9ei r _use as ¢
exanpl es |(Inkalgnik &me, Mle pregaration of car bl ack prodile
i nvent i or] Added water #1, g8 usi nd 1d9f f er ent__ani e

bl2ack pr ddadsied waer £ogor ant s fin ABS. A fl uf fjy2 25
a surf acqd Addedisopropand Mg g 4nd a DBPA of 700 3 /100 g was
exanpl e. [FiRATesOtme;mibal T Wdsl prepared I n an2ice bath frdmthe conpoynd
I ndi cat ed HuhteZ L Ul val ents of k@®hcentrated HA-! and 1.0
equi val e e alaNC2 a5 a J.|cb8T sol ut | on. 3 -OBesul ti ng

ut i ons & paudedTo & SYEnsT on or 200 of the fT1ufffoZ car bon bllack in
3L of wat'et ammoStTTred for 10 to 20 mnutes. The resulting
carbon bl ack product was filtered off, washed with 30 wat er
twice, and dried at about 100[err]C. In sonme instances, the preparati on was
carried out by . conbi ni ngExdipleiép! € bat ches that had been made

at one half or one quarter scal sterbatches were

prepared by fluxing 183 §retmin “é’ﬁe’mluaﬁlég?g'fcémao?e“emw( EVA) for

ong rkn nutg in aTSﬁ%bmplemumaeeme@tepmmfa]cﬁboxammkmgodne .08 thy pegfsent frvemtiap-bon
ack product,.an eSd

I nj ection Aopellerzers wassharged: ith 300 8 Tfétw%n we‘?keQMFl a%MCL h%@@% 254 Bilgihd o

i nj ection mEpA T3S mi0N giard 21{2 H6F sylfoilicrasisit aﬂgamrxingafwdﬁlmdi; 22 g ppwater

( acryl Om t eraL Eddtéé‘ 3 Agéren?i%-ng for 20 seconds, 13.2 g of concentrated nitric acid was added. After

mixing for an additional 20 seconds, a solution of 10.3 g of NaNO,.in 270 g of water was added.

35 | After mixing for 2 minutes, the resulting carbon black product was dried in an oven at }25°C.
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styrene wopeiseser resin). The final concentration of the eoTusYshHé1nsk
product in the nol ded sanples is 1% . The
I mpact strength of the let down material was neasured with an |zod i npact
tester; the opti cal propert’i@s‘ were nmeasured with a Hunter
colorinmeter. The inpact strengths Oblt::iawgleﬂi are 5 expressed as a
percentage of the inpact strength of Afilled ABS used. Desirable

properties ar eU&tlogIacnmahlhclsnmdmghlpolybmyuﬂenter L val ues

(jetter), Hunt u d e Hunt er
val ues (‘bl uer) %l(g;‘en a 'ﬁﬁsnaﬁgﬁmgsaer%;cab%agﬁ& grodua oth? %’esf&gémfegu?“rﬁ}art
col or, t hpolypropylene to 1mpamrptmdnctui!lj focthe palypropylens. eAmmrelufrmﬁsuegsof thharboasul t s

show t hat ]gt]ﬁ C n sef ul
a|33 a col ol r&ﬂlE:P %glglﬁﬁ%cpgg’l ééf p% yp}ogﬁene was added toa 'Ba%%glm ¥ 6g°§ unt
of | npaend rmxed for 5 minutes. A sample of the material Rasslgtodown it a 20%icasdon black producr engt h,

I_/IOUB]E er H%Eeﬂ( {Q‘R&o%n mill by mixing Y;xth additional ';é@ﬁmiaﬁene Prrﬁg %ﬁ&f had a llzglw sor,

unfill ed of 68 ohm-cm, compared to 64 ohm-cm for a similar product made w1th the pmixehted carbk®S

47 I L : 84 6.4 -0.2 -1.3

48 4%#0‘?%‘3 n Exmglﬁ%e‘ 87 6.6 -0.3 -1.5

49Ani no- benzoic acid 60 46
6.1 -0.3 -2.0 Examples 68-76 Et hyl 4- 15

50 am no 60 -0.3 -1.6 .
benzoate Preparation °f MMM“ 60- 58
5.0 -0.3  Theke examples show other diazonium compounds that can bealﬁléd fo/Prepare carbon -
52 . ani line (5) 73 51 f

53 4-Te lp,‘atdggdgcts of the pment invention. Thdiazonium cog:pqunds encemgass a rang_e of
asi | i ne substitution patterns on the aromatic ring and with viriSud\electron-withdrawing or electron- :54

g_)lnirrFit Egl donating substituents. In eai:1118case, a cold diazonium _sz(t)li solution _w%é grepared from the =
indicated aryl amine, NaNO, and either concentrated HCI or HN03 The dlazomum solution was
added to a suspension of carbon black in water and/or stirred for 15 to-20 minutes. The resultmg
carbon black product was isolated by filtration, washed w1th water, and subjected to Soxhlet

20 extraction with THE overnight. The analyses shown below report increases from the _redction_ over

the level contained in the appropriate untreated carbon black. The results show that a substantial

fraction of the organic groups are attached to the carbon black product.



4- Amino 20 55 4- Am no 60 54
5.1 - OW© 96/18688- 1. 6 acet oph UIVIES95/16194
4- Am no 56 4- Am no 80 50
4.5 -0.2 1.1 57 - p-Phenyl ene 60
45 5.2 -0.3 -1.6° o di am ne
58 p- Pheneti di ne 60 63" 5.1 -0.3 -1.6
59 Ref er ence 53 -3¥-50 . -02 -1.625
WD 96/ 18688 —
PCT/ US95/ 16194 2
- 30 - FRER - n ~ Exanpl es
60- 62 Z 8 53 | SPt &par Rt | pf Tcarfd ﬁbﬁﬁck products and
their use as col oran Q'E-n"/% | Thesej exgnpl es
illustrate the prep r&tion of| darbpn b acH prpductd ‘¢f the fdresent
I nvention oSt g [afrreyenty trgatt g agenys apiad fjhe use of those
carbon bl ack product as“’a cqdiqrany in AB$. Al 5 fil uffy carbon
black with a surface aPe& of |230 nk/ g a DBPA off 10 m /1 @Oy was used in
each c doed Beappkes @19 waq used for the
preparation of the c br odudt ¢ usj) ng |60 mmol of
di azoni um precursor. Mast er batjclhes Wwer g prepared by
fluxing 203.6 g ABS: br abgnder m xer with
an initial tenperatu g5y~ oo o~ tTE c4dr bon bl ack
product at 175[err]Q I ng|for tlhjee pddi|ti onal m nutes.
I nj ection nol ded san; ttj on wdre preparfgd g | . by
injection nolding a m of }-madt er pat ch [And* 1425 jg of ABS. The
final cpncantr atfi g tma cdrbop bl adqk product I n the nol ded
sanpl es was 1% . Fre—Trpay sttt ot he | et down
material was nmeasured wgth I nppct |tester; tlhe opti cal
properties were rreasure-a‘g\nt hiunteer | goljomi retger . Ihe | @pgct strengths
obt ai ned are 15 —as| & gercentagqd ¢f tp& ijnpact strength
of the unfilled ABS us i prpper|ti e$ are hi gh i npact
strength, | ow Hunter =t vk ucs qet-er—Hgat-ct—a—vgges—pear 0, and nore
negative Bun b lval a‘les bl yer)] Gengral |l y| whgn carbon bl ack
i.s added to ABS 10 | T&ET aaolgr,gt % 218 | 8 iyt fiffers as the
j etness i nproves. The r‘e,s t gffdhow| t™hal “cdrbop Bt adR |pr oflctjs of the
i nvention are useful aB' oljorlant {i n [ABS.] 20
Sx3 <« > ' .
2isa8kizs |z iz || 3 Ble]e
SE-B-A=-K-
L= ak=E
[
ge“gg Vsl {2 |2 |2 o Ll |e
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D azoni um | npact Exampl e
strength, %of Hunter L Hunter a Hunter b

)

~unfil | ed wABe5/18688 60 4- Am nophenolpcTuses/16184
4.5 -0.2 -1.1 . 61 p- Benzonitrile
37 4.4 -0.1 .o -1.1 62
Ref er ence 38 4.6 -3%:2 -2.0 25

Exanpl es 63-65 nepar ati-on of carbon bl ack
products and their use in colori ng polye 'Hy ene These
exanpl es il ustrat ePrejamtipn efacabonciack prodect bontaitihg aiyl :pulallmzj groqis t he present

i nvention. A Carﬂ?@er&)nﬁlg kllu\gfrix% tﬂe%a%gf {ii ga?bogf ]Ja%fcl uct gonetlammg aryDlBaFt)xé of 114

m /100 g was 30 | ONS O
tetradecy! »éoxe awdpsazodiysamplhoba Fateonidack withaparfed aferacofmso m2/g and a DBPA of

t et adecy! apyihip6 ma&antﬂr&m&qﬂr@eo ﬁ@%@ Q(id% 04&%9 g'o aﬁ%\r@tﬁr The
di azoni um sol uti oﬁ b car rack
pel | etizer 2848 3@)@MWWWFQ¢WW@UGWWWMM| Bumesmteeleleased rapldl)'

#1 was add%&%ﬁg&@@mwgmﬁw 3%{&%@% Frhgga %éoecfé 4 Soxhiet

addi tion of nore water . | SOpr opano
m Xi ng, thexwacton eyeright &Ftba'ﬁFb‘Fl&éRedp ribe aexbow@sckcmd@er qontaagﬂ 9§%h Cl and

WO 96/ 18688 849 Br compared to 0.02% Cl and <0.01% Br for the untreated bon black product. Th
PCT/ US95/ 16194 P carbon Black procuct. the  41.

A Wntrol <abpr Blackrroducthereiors hag Orf mmel/eof ataghad;chlorophienyhgmoens and Ad k mimelg he

sane pel | etds a@dchéid Brbmoethoxy groups. Wat er and i sopropanol ; and dryi ng.
Mast er bat ches were prepared by m xing 169.34 g | ow densi ty polyethylene ‘

with 72.6 g of a carbon bl ack sanple in a Brabender m xer at
85[err]C for five mnutes. Plaques fokxsdwation 5 ' wer e prepared

by injection noldi a m xture of masterbatch and 1490 g of high
density rﬁfﬂﬂ”? b#ﬁEgPﬁ'r‘FéPmﬂ?lr’&f'l’Bﬂ“&mﬂﬁr bon bl ack
pr ggluct dwas g Z%hnsTéi&nﬂaﬁl}uﬁt?dtesplﬁWafm&sof a carbon black pro@ict tétaimth@sHRmdVer e
measur e a _Hunter col or.i ter e ul t show he | ack
product s wé‘iké’%m& dry Spmple % aI_su Fﬂ@gf}?ﬁdﬁ& H%‘f%bﬁ?f‘cﬂ? and
are useful 78sml400 g was used. Chloﬁdélhﬁiid(ﬁo 1hi) wap addge tohy/inixfiee of1Dg of the carbon black

. Exanpl e 63 Precursor

| e 64
4-Tet r adecy 4Rt 898 drylf’-%%%@'é’%@" : iy fe “°'°5Xﬁ§p ‘anbles were releaggd ranidiy.,

anmount, g After stirfingfor 30 minutes, the resulting carbon Miclﬁ;ﬁoduqt was filtered, subjetted © Soxhlet
Z" 8&)7 extracti?n ovenu(‘)%lt Zuqz %‘Hi‘%nd dried The 'Eggtmzlgack product contained 0.58% Cl %27

0.84%\Be\N©hpered to 0. 02% Cl and <0.01% Br fofth@ ¥ntreated carbon black The carBondtBack
l nitial m )ﬁrédhm?herg&n had 0. lémmol/g of attached bromophenyl group} and 0. 11 mmol/g of attached

chloroethoxy groups.

25 | | Example 79
Plepamﬂon of a carbon black product containing aryl and alkoxy groups
This example illustrates another method for the preparation of a carbon black product

containing aryl and alko:ry groups. A carbon'blaic':k with a surface area of 230 m2/g and a DBPA
of 70 mI/100 g was used. A solution of 4-bromo_benzene d@azbnium hitra‘te was prepared in an ice

30 bath from 0.69 g bromoarxiline. 033 g NaNOz, 086 g éoncéntrated HNOj; and ca. 3 ml of water.
The diazonium solution was added to a suspension of 10 g carbon black product, 5 g
chloroethanol and 85 g water that was stirring at room temperature. After stirring for 30 minutes.
the carbon black product was removed by filtration, washed with THF, and dried in an oven at
about 1250C. A sample that had been subjected to Soxhlet exrraction_ overnight with THF

35 contained 1.08% bromine and 0.16% chlorine. A control carbon black sample was prepared by

stirring the same untreated carbon black in a 5.6% chloroethanol/water solution, washing with



Added water #1, g 170 130 20

Addedwat ayo #1888 5 ' 5 PCP/5895/16194
Added i sopropanol #2, g - 5 20
Final mx time, mn 2 Hunter L
6.9 6 7 7.1 -35- Hunter a '
-0.2

0.3 THF, drying and exB'acﬁmg with THF. q‘hg’ conﬁol cobtm?ed <0 |(_)y';/ﬂ»tbroxmne and 0.082%

Exanpl e 66 chlorine. The carbon black product therefore had 0.13 rinelfgoof attached irbémaphemyl ponpsb| ack
pr oduct |na e This exanple illustrates the
preparation 5 gizcrélf“é% b ac %’Pg) uof‘y B ®he pr esent irrﬁvention.

A pelletizer was charged with 300 g of a carbon black with a surface area
of 254 n2/g and a : DBPA ofpg, 18 El gh/ 100 g and 21.2 g of

sul fanilic acid. After mxing for 45 seco as 220 g of water

was added. After mixing for meefawgbycbpmé@hcentrat ed nitric acid

was added. After Th1s e¥aml%l; Nq:;her il] &Mghef Oé?épaﬁpor?&q' daitBf ﬁiackzd%otgﬁpmpfeém

solution of 10.3 err ter was

Af ter mi xi nipvension. 2Cmcnma@§ Cillﬁlmre\s‘tnstdﬂwgd with #bs watenad agded 10,080 84s dried in

an oven at lohQhenyldisulfide. The mixture wad @@ inl&G85bath. A cold solution of 6.21 g NaNO
PCT/ US95/ 16194 colC solifion o1 5,27 8 T2
3P - in 30 g water was added with stirring, keeping the mixture below 100C. #Dxuophmy@g%ee 67

Use of a capRMbridy! 8 fdfméey. OfhdGhixthid WS laddRl QPY Etﬁ%ﬂston of 250 g of pelleted carbon blackhi S
exanple illustrates the use of a carbon of the present

i nventi on i fodine number of 120 mg/g apd &Rﬂ%?fel% H‘VI%QHP lébﬁ’ﬂﬂ’é'ﬂ' 3 105C ish siEne.
pol ypr opy| eBgbbied werefeléased. OKfta'QarrﬂaF Gor® 1/2 Réurs; dieproduct 3s filtered, washed Witth@kanol,

product of Exanple 66 and 881 ol .ypropyl ene was adde nbur

m xer at. 66 With additional water ag%&fﬁ“ ﬁ'i' é81%5§¥ 132 FOOSIARtNEIBNK Wfé’?gﬁ"‘ t hg '
mslt Brial | }NaSarilx?htblM\ﬁfbdﬁa tiét awfmmeﬁigfcknmml wf dried contained 1.75% salft ent on
atw ro m m th addition p Iee r od ada
resistivi ty"°mp*“""d to 108% r}gfdw b@&’ﬁpﬁ?" Maﬁqh?’gﬂﬂ"t Ea% | ar

pr oduct nada,mwglafathaaeummleauadpmﬁgnémrgmups. bI ack used i n Exanple
66. 10 - Exanpl es 68-76
Preparati on of carbon black products These exanpl es
show ot her di azoni um conpounds t hat "cdixainple@ted to prepare carbon

20 . o ' _ Preparation of a carbon black product
This example illustrates the preparation of a carbon black product of the present

et

invention. Concentrated HCl (5.4 g) was diluted with 40 g water and added to 3.1g4
aminophenyldisulfide. The mixture was stirred in an ice bath, and 50 g additional cold water was
added. A cold solution of 2.07 g NaN02 in 30 g water was added with stirring, keeping the

25 mixture below 10eC. 4-Diazophenyl disulfide dichloride was formed. The mixture was added to '
a suspension of 125 g of pelleted carbon black (iodine number of 120 mg/g and a DBPA of 125
ml/100 g) in about 800 g of water at 10 - 150C with stirring. Bubbles were released. After
stirring for 2 hours, the resulting carbbn black product was filtered, washed with ethanol, washed
with additional water and then dried at 1250C to a constant weight. A sample of the carbon black

30 product that was extracted overnight with THF and dried contained 1.56 % sulfur, compared to
1.08% for the untreated carbon black. Therefore, the carbon black product had 0.075 mmol/g of
attached dithiodi-4,1-phenylene groups. '



bl ack products of the present invention. The di azoni um conpounds enconpass
a range of 15 substitution patterns on the aromatic ring and with

vari ous wbeg/ise8®- Wi t hdrawi ng or el ectron- dopéries/16194
substituents. In each case, a cold diazoniumsalt solution was prepared

fromthe I ndicated aryl am ne, NaN(J err] and either
concentrated HO or HNJ err]. The di azordéum sol uti on was _ added
to a suspension of carbon black in Wgéer and/or stirred for 15 to 20

m nutes. The resulting | ack product was isol ated by

filtration, washed with waterrmmioﬁubamdﬂdcﬁpﬁaﬂil et 20
extraction wth THF ov%rpnﬁerrl The aI ses shown bel ow report- i ncreases

fromthe reacti GRS ltustrates th aratign. pf 4.¢arhon ibiack  product pEthe presedhr i at e
unt reat ed inseriom Alpamked chiten bl vits azsiaame bivaber of B0LH4/@Bkd ADBPA of 125 my

fr3etion Ofod NGalsaf iy BB IsAHhE ofh 13 Sohuled i Rcas g Baddh 3 SooPmL S Ot
PCT/ US95/ 16ry DMSO under nitrogen. A solution of 11.1 g of 4-anunophen333hsulﬁde in 100 mL dry
{:)ec-rr/r Us95/ 18&452 was prepawm?dqdﬁgaﬁlgl%er nitrogen with coolmg from an ice bath A dark violet
- 34 - colored developed. S,Cl, (3.3 mL) was added over 10. mimutes with stirring and continued
cooling. A so_lution of 1.7 g:Na_(_)H in water was added. Afier addition of more water, the
10 product was extracted with 450 mL of ether. - The ether was removed under vacuum, and the
residue was dissolved in CH2C12, washed with water, dried and concentrated under vacuum to
give 4-aminophenyltetrasulfide as an oil. . : . ‘
" 4-Aminopheny! tetrasulfide (5.85°g) was stirred with 150 g of water in an ice bath. A
cold solution of 8.1 g concentrated HCl in 50 g water was added, followed gradually by a solution
15 of 3.2 g NaNO, in 40 g water, forming 4-diazophenyl tetrasulfide dichloride. - After stirring, the
resulting suspension was added to a stirring slurry of 125 g of the pelleted carbon black in about
800 g of water. Bubbles were released. After stirring for 2 1/2 hours, the resulting carbon black
product was filtered off, washed with ethanol, washed with water and dried at 1400C. A sample
of the carbon black product that had been extracted with THF overnight and dried contained
© 20 1.97% sulfur, compared to 1.08% for the untreated black. Therefore, the carbon black product had

0.07 mmol/g of attached tetrathiodi-4,1-phenylene groups.

, Example 83
Preparation of a carbon black product
25 This example illustrates the preparation of a carbon black product of the present
invention. A carbon black with an iodine number of 120 mg/g and a DBPA of 125 ml/100 g was
used. A cold solution of 2.65 g concentrated HCl and 30 g water was added to a mixture of 2.85
g 4-aminophenyl phenyl disulfide in 50 g water that was stirring in an ice bath. A cold solution
of 1.04 g NaNO, in 30 g of water was added over a period of 10 minutes. 4-Diazophenyl phenyl
30 disulfide chloride was formed. The diazonium suspension was added to a suspension of 122 g
carbon black in about 806 g water that was stirring at 150C. Bubbles We_re released. After
stirring for about two hours, the carbon black product was filtered off, washed with isopropanol,
washed with water, and dried in an oven at about 1250C. A sample of the carbon black product
that had been subjected to Soxhlet extraction overnight with THF and dried had a sulfur content of
35 1.32%, compared to 1.08% for the untreated carbon black. Therefore, the carbon black product
had 0.038 mmol/g of attached phenyldithiophenylene groups.



Exanple 77 Preparation of a carbon bl ack product
cont ai ni NYOA651B688nd al koxy groups :- Thi PCINCIN/N6194
illustrates the preparation of a carbon black product containing aryl and
al koxy groups. A dry sanple of a carbon ack with a surface area of 230
n2/g and a DBPA of 5 70 M /100" g was used. Bronoethanol (30 nl)
was added to a mixture of 3 g of thegﬂ{ﬂﬁsplack and 0.34 ¢
of dry chl orobenzenedi azoni um:hexaf | uor ophosphat e. :Bubbl es were rel eased
rapidly. After stPreppmtion of gicarhon gt ¢ he resul ting carbon

bl lack product wepyif éxlaﬁaﬁlé‘?lﬂthelsi‘lmdu%l i€l pleParatfoh ok € tarbon black product of e pked&it | ON
overnight with THF and dried he car lgon bl ack product contai ned 0.58% C

and invention. (Nigragen dioxidg ﬁbhs)e‘ua%b'de@z%@s WaeT thap was| creled i g ice hvéh
unt seat ed cplheIRg §<ﬁ\k’uoﬁ w2 Hdded siBWH td-Q cold (100C), sumﬁgaws\ﬁhﬂsn&l 8¢k

therefore had 0.16 mol/g of attached ch| orophenyl groups and 0.11 nnDI/g
of att achecrsnephenyl dispifidedp 40fhg water. The resulting solution of 4-diazopheny] disulfide dinitrate

Exanpl e 78 was added to a cold stirring suspens:on of 125 @R ledbbrPBlack f(ioBin€ ASrRP obiZ@GKg/QhﬁdUCt
cont ai ni ng ar and_al koxy_ groups Thi.s exanp

i || ustrates? Pﬁ%“ OF £35RI400 ) in 300 g @E‘r‘%ﬁ“@ Feater- pFhsdeaction gixpusg W?erQ“ea"r fPr3and

al kOXy groms,mﬁdrowwﬂim t6 foofh teapemﬂem #hé [srovdss. NIk resulting efbe Makof 230
g and a DB was us d Chlﬁacget hanol (30 m)

A 0

dUadded tR® CW%&’EF%"%"f bysfilfgation a{“h&“cji‘}eg %SBT’E'ER ¢ carbon Prodicty 0.32 g
of d (r]I Iy br orahwamﬂnmmmm hat ram supfar) Berigiked. to B0 sGifur e the ufitdad S&bon
rapidly. sti for tes . the resylting. carbon
bl ack pr od ek pERGugy ITPE'FfIng the ﬁﬂ%’ EPPS“%S%’ 2#1 Ve of Shadted H‘“E?({‘]'rg:ict i on
over ni ght vhekylehelgroapsl dri ed. The carbon bl ack product contained 0.58% C
and 0.84% Br conpared to 0.02% C and <0.01% Br for the
untreated carbon black. The carbon bl ack ‘ product therefore had
0.16 mmol /g of attached bronophenyl gEsangde 8d 0.11 mmvl /g of attached
chl oroet hoxy groups. 25
Exanple 79 Preparation qgrepar aPll orP oqma car bon bl ack product
containing aryl 'anjexainhbm)mgr iliugpstes the preparauon of a carbon black Pridyctef theypresent
illustrates,_an I ct
cont ai ni ng PO drieagce o sain® s WaERiBkLE Pl ok Rtk 36 o LT,
230 nR/ g arldlmbet[BPQO mg/g andaDBPA ofdl4 iﬂl(mg w&usef, wadsexoept that an additional Shmbf

4- ronobenz th
fr &b 0. 0. cotnrush s el o i 3ol RGEE Gy fnfiia Bpeion, 4 qomple L8
~and ca. 3 ndesud)fngwmbgr black product that had bep extracted overnight wish THF @nd driesl comtaioel t 0 a
suspensi on ?L ‘?g‘gxlﬂr,%gﬁl?ﬂ&i 1254% Bf tﬂguﬂeateécﬂbon black. Therefore, th'tacR®idernol and
85 g water that was stirring at roomtenperature. After stirring for 30

m nutes.  product had 0.10 mm@/gd&la%whedtﬂ“&@ﬂl-ﬁanﬁmwnemﬁ enoved by filtration,
washed with THF, and dried in an oven at about 125[err]C. A
sanpl e that had been subjected to Soxhl et extraction overni ght with THF 35
co@fai ned 1.08% bromi ne and 0.16% chl &x#mple 8¢\ control carbon bl ack sanpl e

was prepared by Yirdpafalidibofta@bs @ Black gbdueat €d carbon black in a
5. 6% chl or oet hanol / wat er sol uti on, washing wth

This example illustrates the preparanon ofa carbon black product of the present invention.
A carbon black with an jodine number of 120 mg/g and a DBPA of 125 ml/100g was used. A

cold solution of 4-diazo-2-chlorophenyl disuifide dichloride was prepared by adding a cold

30 solution of 3.59 g of NaNO, in 40 g water to a suspension of 6.6 g 4-amino-2-chlorophenyl
disulfide, 9.12 g concentrated HCI and about 150 g water that was stirring in an ice bath. After
sﬁrﬁng for five minutes, the diazonium solution was then added to a stirred suspension of 140 g
of carbon black in 1 liter of water at 10-140C. After stirring for two hours, the resulting carbon
black product was filtered off, washed with ethanol, washed with water, and then dried in an oven

35 at 1250C. A sample of the carbon black product that was subjected to Soxhlet extraction
overnight with THF and dried had a sulfuf content of 1.60%, compared to 1.08% for the untreated
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- 35 - THF, drying and extracting with THF. _
cont ai nego<98’18% brom ne and 0. 082% chl ori.ne. e car E)on bl ack
product therefore had 0.13 nmol /g of attached bronophenyl groups

and 0.022 mmol /g of attached chl oroet hos¥- groups 5. '

Exanpl e 80 Preparation of a

car bon bl aetbomblaek cTherefore, the carbon black product hapi{}.081 anaks| of araghed dithiofdi-4, L&k 1 at es

the pr eparcﬂ%ob% fené) pon bl ack product of the present

i nvention trat HCI (16.2 g) was diluted with 40 g wat er and added
to 9.30 g 4- am nophenyl di sul fide. The m xture was stirred in
an ice bath. A cold solution of 6. 21pgfifiNgberr] 10 in 30 g water.

was added with stl rri ng keep| ng'ei he m xture bel ow‘1l0[err] C.. 4- Di azophenyl
disul fide paration pf & rahpp E“MW@H"W“PH%!‘GF’G%‘&’&HM to a

suspensi on of m&aﬂ leﬁ]ﬁisﬁ'ﬁés% frépabiaibn Bf £&dfbon black product of thé ) &Gknﬂﬁvéﬂdaiber of
120 ng/ g and a DBPA of 125 m /100 g) in 1.3L of water at 10[e Cvmth

stirring. Witha diazonium salt lha)is sgneraied ip sifu. | A garbon blagkiwith agqipdine "F 1301, 2
hours, thenpg QHULDBPA of 125 AVRID.g WRSH&H MAHhoﬁie rebulfide (8.38 g) was dissolvwasded

wth addltlonal wat er and then dried at 125 Cto st anf ht. A
sanpl e of akutigmof 14.65 g of concentrated HG and pbayt ‘l’%"’&t"@kfé"o‘g 'é‘fegcefi“gry
OY@rlntg}t fdﬂztzbﬁ&&mctuak lgeaboﬁtgm Bionadted . grﬁ&iuml Jr 528 g NaNO, 18 aboutt) 50 gonpar ed
to ofor the untreate ar bon ere r bo

product hatptes wpg added, f forming 4-di %ﬁw%‘ ‘g‘%(ded?f‘&h éﬁaf'ﬁ 8’5?%' fg Qﬁ{h ene

groups. After stirring for two hours, the resulting carbon black product was removed by ﬁltratlon, wiskanpl e

81 20 P t b bl ack
product  With ethanol, washed with Wa“"rﬁ'i‘%"’é"fééwg‘ I[ZISf(EISHE aélg" %L%’ba%{?cg i 82 of a;

car bon bl gddupythdl hed beeh sibjetedne Saxhlet exu'acuon overmght with/ THIF mmned:ommunr at ed
HC (5.4 Iute th 4 [ dded to,3
am? nophen?@m@m"ﬂf’ agAnst 89‘9%ﬁ 3 Send eg ?'ﬁmagr%”lkcg% ﬁé the ST

addi ti onalblmlpd)dwthm 0.8 smmol/g of attached dithiedicicldphesylenelgibupn| ut i on of 2 07 g
NaNO2 in 30 g water was added with stirring, keeping the 25

m xture below 10[err]C. 4-Di azophenyl di sul fide dichloride was fornmed. The
m xture was added to a Fxepple88on of 125 g of. pell eted carbon

bl ack (i odi ne nunber of 120 d E %ﬁg m /100 g)
in about 800 g of water at 1?“ f}grﬁ W tb_ﬁzs{lllarrl ng. Bubbl es were
redeased. Aft erA carbon black productshaving agtaghedalithipdirfsrphenylenecgroups was preRaredhybon

bl ack pr Odfl&ﬁéwl}égﬁlafrrldghﬁﬁ o?ﬂx i ed d\%x}l a §is J: of 86 P @Gminophenyl dlsulﬁde i th

addi ti onal err to a constant welght. A sanple
of the cardbout 160 goK waer, 2 SOllmOﬂ of 13&5(8@8&@“'6%“%5 4Q g1of waek @ selyaen At ¥ wi t h

THF and dr a% ﬁ%« lﬁbﬁ n@ﬁﬂv&ekr?ﬁld sﬁ.lﬁ#yfdf P25 Fgmarsﬁﬁla dafbon black in 1.4 L of watef)Spfel OF

the untre The ore, tThe carbon bl ack product had 0.075
mol / g of carbon black slurry wag &“&‘eﬁe‘dlodll‘*f’ﬂ vhen the d!E“LS‘FH?h?H Wign w3t aided

25
Examples 89 and %
"Comparative carbon black pmducis -
In these comparative examples, the carbon blacks used in Examples 80 and 85 were

washed with water, ethanol and water, and subsequently dried to give the comparative carbon -

30 black products of Examples 88 and 89, respectively.
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- 36 - _ Exanpl e 82
Preparati on of a carbon bl ack pr oduct o Thi s exanpl e
further illustrates the preparatlon of a’carbon bl ack product of the
present i nventi on. ,h?[eggl g@rbon black with an iodine
nunber of 120 ng/g and a DBPA of 125 m 100 g was used. Butyl

lithium (50 mL of a 1.0 NYse@f differsnt carbom blacks Sor thaprengmptioniof 0 200 ni of

dry DMSO under nitrogen. Acﬁg&m 'hrddbicts! thatlard whtbr dlspeginiaophenyl disulfide in
100 nmL dry repared and added under nitrogen with

cool i ng from an Thisexgmplp Sh°A’s(S‘Pfr"l§° 0f yasigty of carbon blacks in the. preRsFatign gicspEIoBped.
S2G32 (3.3 vMek m&@&dﬂap&\éﬁrmvkﬂudm MlsQ@Kariplé BscSihbws thRGthé BitbonYibck ?H,aﬁtts

cooling. A solution of 1. 9 NaOH i n water was added. After addition of
more wat er , Ve worggeadily d‘sP“s‘b e i9%3éf than Hhe comssponding upreggtad parbgm blagks  Sulfanilis

The ether ViR wae RN WL g dfaotiWitkr. K chrBéh black product (30 g) WA AndhS
di ssol ved in CH2C12 ‘ﬁshe W th \%ﬁt er, dried and concentrated under vacuum

to mixture @s\;go fPﬂ%in'Q -r Gencentrated HC1 was added (2.15 equivalents based

4- Am'bnOEhe rAtmI thé filfhrflid dcid :dai)(a’n'd thén lemﬁol?hdéﬁdfmzhﬂ waePwgh ﬂﬁﬁ/c([atzer I5 8 an
C at 0 1 O LO. oncentrate 1IN g

ey s AaHEHen baped SRSt SRRt oo B & stliherpipeniasoniom hyataxice i o,

NaN( err] iwhichGesptedatithrthe dafhonrblack. 4Addea§mfﬂgefmy30 thintites) #iel résulliag disﬁﬂ?dmrwaie

f rrj.d h dded
Stirring 2{%‘?9‘ s 19095 svipg e Rlon oo HARERAER 1 about .

800 g of water. Bubbles were rel eased. After stlrrlng for 2 1/2 hours, the
resulti ng nrodict ua k od_of { vwashed with
et hanol , WISHRRF ; | ¢ Nesidue of of
the carbo r d\?@?’?‘?fe arld

dri ed con{ai ned 2{p 2« Suriace | proay .Oﬁ(ﬁa‘ib

untr eat ed 0. 07
Lyt o o

carbon bl §&k prndE 9P oo 114 3'03 This @g&wl e illsPrates thd
preparati Bof a on bla 3By oduct Phe precehit 33

i nvention[ %

4 car bb# bl ack wiltlRlan i odildInhunber #1120 nmo/ d 28nd _a DBPA of

125 m /10093 was | 80 dol3d sol ut]i A of 2. 61 concent rfat ed
HCRO and 3990 wat e} 24vas added B8 a m x{ 148 of 7. BEA6 31 g
4- am nophg¢ phep#d di sul T1|d82i n 50 d MBX er t hagi0-as stirqiag I n an ijce

bath. A cpP& sol urt n 178 of |44 g NaNGErr| 1n 3B3g of watgqr was
added ove PeEr1piB o1 10 mjmdt es. 4- (hBophenyl| henyl 30 | 40

di sul fide CATOrrde was tormnmed. The drazoni um SUSpensi on was added 10 a
sugpensi on *ofiletetPthfpugh a 20 micron filter.car bon bl ack i n about 800 g water that was
stirring at 15[err] C. Bubbles were rel eased. After stirring

for about two hours, the carbon black product was filtered off, washed with
| sopr opanol** CTAB surface area Washed with water, and dried in an oven at about

L2
c
(72}
D
o
J>

125[err] C. A sanple of the carbon bl ack product t hat had been
subj ected to Soxhlet extraction overnight with THF and dried had a sul fur
content of 35 1.32% conparbdmpbl!lﬂOS%for the untreated carbon
bl ?&k Therefore, the carti% Jaﬁ;gh'ﬁfhckpmductandnsme had 0.038 mmol /g of
tTached phenyl di t hi ophenyl éne groups

. in the preparation of black paper

This example shows the preparation of a carbon black product of the present invention
and the use of that product in the preparation of black paper. A carbon black (300 g) with a
surface area of 80 m2/g and a DBPA of 85 ml/100 g was added to a pin pelletizer with 18.2 g of
35 sulfanilic acid. After mixing briefly, 150 g of water, 11.2 g of concentrated nitric acid, 30 g of

water and a solution of 8.78 g of NaNO2 in 35 g of water were added in succession with 15
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- 37 - ' le 84
Pr epar aﬁ%’n"lg?ssa car bon bl ack pr oduct : c’f’"s%”@%% e
further illustrates the preparation of a carbon black product of the

pr esent I nventi on. N|trog@m -di OXI de (4.1 g) was bubbled into
40 g water that_ was cooled in an ice The resulting

sol uti on YeXdneffaiying ey spch eﬁdaweof*ﬁul(f%{ﬂemd]a@mur%bym:ql#gnmg@em fomedf 4. 65
g of 4-  in situ and it reacte®Wit@PR QBB bi&bkS Thé rediting cartioRl bfack\Brofict wIﬁ&hea%? Wi ting

solution of 4-diazophenyl disulfide dinitrate was added to a

col d stirfvemgt La%peAfiprrsign of gis carbop black medtchVarguenered &y dispessipgit in water1 20

ng/ g and in a laboratory homogenik¥3Héy 30f sedodds. M / 100 9) in 800 g cold (12 14[err] Q)
ter. The reaction njxture was stirred for s, and

aPl owed to warthCPUPFHYFAISRTioN Was pade by gFPfE“Sp?'OQ(ﬁe%fs'he SpRe “F’@B‘imdtq%“ car bon
bI ack 10 black in a soluudiardfdlgléf a¥ighosuf6rateatigeksdy, 5frhi aohé&maeu RAgomaad o gd. A

sanmpl e of the carbon bl tracted with TH

over ni ght V#gd" '% 8‘“% me?ia fn Eé‘aﬂ’ﬁ@rfgﬂ“ beyrsy ab%)&'%ﬂﬂ"f‘d‘r“‘?gﬁ'a? Ranee Fafing pbl
carbon  was obtained. bl ack product Therefore, the carbon bl ack product had
%(;rzrp{”emggg Of P b sBSH Sihchld! Hrd3Dbd Rratt pulp (160 g) and St. Felﬂpﬁgﬁéggséﬁwg@a 15
¢@r bon bl puirk(2g0 griwert dlspersed in water in a Cowles dissolVer. STﬁé(ﬂdimlseluﬁw witaransférkedSt r at es
the pr epar at | f bl b3 of ) ent .

i nvention. gﬁ)l;r?gce Ur e r#lo (iaagdg@}éw;g VS{ \fﬁégﬁﬁ%é{ﬁf Sk $OIEOR o hon
bl ack wi t\bﬁsa;lrculneﬂ inghe beater for five mmutcs;rabdathemi:la&ﬁ uniderdoadradd bealdBféy 50f 114

m /100 g Lo 8RS Bl | 50 mM 20 ©of

wat er vvas%ﬁg%%at o Tor m?ﬁ'gﬁ m nop deny é&gg{;% S?Plge di hydr ochl ori de

suspensi on. A Siudiiqknge pap td ineke three 2.75 g hand sheatswist dilgd eadland the appropriaeduct

Zgag%hggl%%rgaog%{gg&t ﬁéﬁg% ﬁﬁﬁ?re% carggﬁﬁr%' E“hfﬁrebrefore,

t he car bdnack|ieading level. Each suspensips wmmmatoohm;mmm/ dhefirsppartaniveas used’

di t hi odi -4 1- Rk e 960 Y8Rd to the Second
Exanpl e a6 to nd portion at the rates of 80 pgunds gda?ol x rlim%sf .

car bon bIRgERons dgjtiigns respectively. HERCON 79 (AKD) sxzwmdsBleﬁéﬁmreenqm 4'11!’9’?— added 1 he

preparati I dhn,g
A carbon %?ggﬁp%mﬁagﬁ@?%?ﬁguﬁu&qwgmmz%ﬁ d%p@lsgdr?% a 1‘?gLAgp(E)l{ﬁvl%S r’r?/ 100g

#hs used.8"x 8" Noble & Wood hapdshest wag mﬂeéwmacmsmp&zdﬂlzmnms basdishests waesul f i de

di chl ori Qgﬂmm@nppmgmesgdgihgqsomo%wﬂ 0 - solution of 3.59 g of
NaNQ err] in 40 lg‘:\/\/ater to .a_ suspension o - am no- 2- chl or ophenyl

di sul fide, 9. 1BE %FFC%WG‘F'&‘FEEam"kafﬁﬂs‘%@[ﬂd“cféen‘bs%?kﬁeffﬂ%& NGes stirring
i n an i cewliaingon NE EBL 535 is available from Butknidni [AGorhtOries In¥ SMEinphis 8, t he

A1z Onl U8 g enyin table shows the baghtacss of haadshects msde with the chtbon black prodoct 9

25 dispersion and with the control dispersion. These data show that the carbon black product can be
used to color paper. These data also show that when the paper was made with an acidic rosin size
and an alum retention aid, the carbon black product was retained more efficiently and
advantageously at low loading levels when'compared against the unreacted carbon black. These
data further show that when the paper wﬁs maﬂe with an alkaline AKD size and BL 535 retention

30 aid, the carbon black product was retained more efficiently and advamageously at low loading

levels when compared agamst the unreacted carbon black.



of carbon black in 1 liter of water at 10- l4[err]C. After stirring for two
' bl ack product wa®CTMUSOFIIM of f

hour s,
vvashed with e

t hanal ,

f WO96/'48688 i ng car bon
washed with vvater

and then dried in an oven 35

at 125[err]C. A sarrpl e of the carbon bI ack product. that was subjected to

Soxhl et extraction

over ni ght4 with THF and dried had a sul fur

content of 1.60%—compateaat-0—ir08%-f-or—i-he—tniroatad - WO
96/ 18688 Carbon , Lo _ Bnghtness, _ Brightness,
PCT/ US95/ 16194 black Treated carbon black | Untreated carbon black
- 38 - product, Larlon bhgek. TARREf pre, tARIUar bon| bl acR™efduct had
0.081 mmol / g |oreusdsiPsthed dit hi odi - 4, 1- ( 3- - chl orophenyl ene)
gr oups. bone dry . Exanpl e 87
5 ton Preparation of a cafbon bl ack pI‘OdJCt with a
di azoni um sal{l_ggger o 67 1 69 NS ggan € sg
|||ustrates 1 he—i-apa: a _ar\l/ nrrrlllr\f n'F b
i nvention 15 vkt hl a di azpni um shi t 57 hat [ 357gen3ral4éd iln sdu.|A
carbon bl ack mw thsan § od ne} nunber| of 120 59 61 ny/ g3and [a DRPA Dbf
125 /100 g O QT "I‘"\\II IIU}J:ICIIW: L:I U fl \L. 38 ) t . t 1
a sowutlon of 145g‘3 m:xr centraled HC an?xah( ut ‘?EO )| Ofl watler = and
added to a stfirrt® sljrrX % of 22539 df c3r bop bl%ck |i n Hbou
1.4 L of watef~ gpoSOTOTTPN P 5. 29[ § NaNK T Bpabqut 0 g 5 ter
was added, f e chn, which r he
carbon bl ack. 1 Aft & stirringlfofStwd holfs, th@lresul t#hg
carbon bl ack Iprodsuct was repoved by filtr at ] 2, V/ashﬂ;d 19 2mi th
et-h terTan ciedat u|_c . J\, Cllllul e—uf—the
Carglgn bl ack odffct rhat ha g(lzn <ub|]§cte tdi hl ed
extraction oviernsght mith F &Znd Hried cpntal ned 158 10 1. 8911%
sul fur, conparEt;RIAST L. P8 % TO[ TNE UNTTBATEY CaRbon| b afK. [TNEReT of e,
the carbon a¥! pot—hadl 013 adpl/lg of a-t-t-a.c-h.Jd—
di t hi odi - 4, 1-jphe?® enle gr oups. 4 5 5
Exanpl e 88 10 X 16 20 Prgparati dn o4
car n bl ack ot-0 et 20 Ao &C Pt cheret— v; P
att%@hed dit |odlry - phenyl ene gr up wak oﬂ%oar ed | 19 2
foll ow ng the rref!ﬁod of Exajpl e 80| an& us| ngld syspelfsi oh ofl38. 38 gl4
4- am nophenyl| oyt Tge—Tn apoutg 104 T EeTg a [SoT T op of
13. 65 g concdntrated i 40 g—0 uwntorl o colaltion oflE N4
g NaN2 in 30 g B0 waker, ahd a sllrr of[ 225 g df tBe shme €arton Bl ack in
1.4 L of watgr. agoe : carbxn b| acks sl yrrygwas]stigred at s
10- ng[err] C vwher—the—diaroromsetut+or—ras—eaddea—25

Example 101

30

Use of a carbon black product in the preparation of an aqueous ink

" This example illustrates the advantages of using a carbon black product of the present

the carbon black product of Example 13 to a vehicle made by mixing 2.92 parts JONCRYL
61LV resin, 0.21 parts isopropanol, 0.31 parts ARROWFLEX defoamer, 7.29 parts JONCRYL 89

resin and 6.98 parts water, and shaking the composition for 10 minutes on a pamt shaker. The

table below shows the 635 mesh residue level.

35

invention in an aqueous ink formulation. Ink composition A was prepared by adding 3.13 parts of

JONCRYL is a registered trademark for resins produced and sold by SC Johnson Polymer,

Racine, WI. ARROWFLEX is a registered trademark for defoamers produced and sold by Witco,
New York, NY.

SUBSTITUTE SHEET (RULE 26)



Exanpl es 89 and 90 Conpar at i ve

carbon bl ack products In these conparative exanpl es,
the car bwo %w/is688s used in Exanples 80 and 85 were CT/UsYEiief W th
wat er, ethanol and water, and subsequently 'dried to give tﬁe conparative
carbon 30 bl ack products of Exanples 88 and 89, respectively.

WO 96/ 18688 o -42-

EST{ US95/ 16194 Ink composition B was prepared by grinding a mixture of 120 parts °é>%‘§r?3¥b8% blgik 99

Use of di fgreduetnisedinrExamplel13d.cK3 phnts oftJﬁblCBPYé.[ﬂLﬂtrem 8qdarts of isopropanol, 4 parts

cxcanpl e s b ARHLHGEE ol Yo gl ¥l REIR el Srtpcing posi oo i 9 ertn of

carbon 5 the grind level, lsirapiés Vpnmphmdxsallyflettdmn e w:pnsmqm &t caprined 15.0 pesanpl e

al so shows é:ﬁ? Hljtsaﬁf., d r@l:‘g readily
dliperm bl éb?ﬁ%{/va]{] quatp e corre@'pglg' rr‘%sg;;m'ulnor aét(s:tlsg 1’bon ack
Sul f ani | i ARROWFLEX DEFOAMER 3§ parts bswl\ﬂédmﬂ A3.2 Partsgwasér. hot vvat er. The

g?lr galgdblt gcléoglrﬂggg,gpgg@gng ﬁg‘%@%ﬁcem&ra&?‘éﬁmﬁélz&/g Erg{t& e
equi val entesrbpmblack used in Exam e 13 PaneofJONCRYL| 614 Varesin &meayf isepdopahdid a
9. 65M sol B RRR rdaﬂoaana YR\ fakts Wat&%@%d%?ﬁ%é‘nm media. In ofd@bval ents

based on the sulfanilic acid used), formng 4-su zénedl azoni um
hy@r oxi de thstﬁ“t grind level, samples were mpélPPllvéﬁ@Pw to/fomposition B thateontaipedidk0 Af t er

stirring fgps Mm&k ﬁau&hﬂdﬁawéwmyﬂsﬁp@@nom isopropanol, 1.7 partsdr i €d in
an oven at 100 err gi VG£ resul ting carbon bl ack product.
Exanpl e Getoshner 'gP‘\‘F&I’ONCRYL% resipAngd 384 partuaerd e of a (

Resi due Of : The resxdues frérR i QBmpositions A, C&Ad RQAY a Bhid6dn ofBribding Bme are ‘car bon
bl ack unt r eat Bl ack Surface product

pr oduct , %rowdedéta‘:hﬁ(gﬂlomtg(’tkble, and Clearly show that - a carbon black greductef /tbe presentpDRpA

pioduct, %avention disperses more readily than the corresponding unreacted citbénlBlekk in These agueous 91
350** 12(5)e 6.98 1.0 : 97 92

140 inks. 114 ~.3.03 0.6* 45
93 1500 330 32.55 0. 6* 35
94 42 1 0 91 0 1
26 95 : 80 Ink A 5 Ik C 1. Tk E
<0.1 81 2Bispersion time Qg - 635 Mesh - 635 Mesh 32 635 Mesh 0. 44
4.6 31 o 1 JResidue, % 24 Residue, % 13 Residue, % 1.50
19 Minutes shaking 3 26 <2954 - ' - 5. 43
9 ' - 35 O~ 93 ' e
480 20 Minutes Ball Mill - - _ 03 . _ -
40 Minutes Ball Miil - 0.2 -
1 Hour Ball Mill . - 0.02 ~ about 100
2 Hours Ball Mill ' - - . 10.8
3 Hours Ball Mill | - - - 1 5.8
25 : 4 Hours Ball Mill - o ' - 0.9
' ' 10 Hours Ball Mill : - - ' 0.5
14 Hours Ball Mill = - 1l - - ' 0.3
15 Hours Ball Mill - - : e ) 1.0
16 Hours Ball Mill - " - o P - - 1.0
30
Example 102

Use of a carbon black product in the preparation of an aqueous coating
This example shows that carbon black products of the present invention are useful for the

35 preparation of aqueous coatings. The carbon black product from Example 9 (10 g) was dispersed



25 . * Filtered through a 20 mcron filter. ' ** CTAB

surface awmsx96/18688 PCT/US95N619Exanpl e
100 30 _ Preparati on of a carbon bl ack
product and its use 43 in the

preparation of black paper Thi s exanpl e shows the
prepar ati on, 4 ¢ 3f Q%Mtnmn?% W ﬁﬂ&t&l @batih %on%o@iﬁ@nﬂk v&aQ‘ﬁﬁBExbd)Ey stirring 4. 3

and the use of that produc grepara ion of b paper.” A carbo

bl ack (300 &pf thi dispegsion into a mixture °f 7§ rst&SéRéﬁ%l'bWQ@w wsin 0 oizPA of 85

m /100 g ey, S18mitte ﬂbMER?Ilbg‘?F%fer,Wﬁ@ é'tﬁ!lﬂlbﬂ)LoéTﬁg surfactant l32g .
sulfanlllc acli After mxing briefly, of water,

concent r at &ARGILE 23-2345 melamipe gesips0.53 g ethylene glycol mgnobutyl sther ?i‘dégﬂétglw 396 8. 78

\9\0 0§9 6}\1218%511:@“&5( CARGIVBUIGL72464cHy118 F6iiChntl CARGICIE R0 907 nf¥idndinelresin are available
PCT/ US95/ 1 dwgyCargill Inc., Minneapolis, MN. SURFYNOL CT136 is a registered trademark for surfactants

;14(%  t oben Zpéorcligcaed ;.nc(l) scﬂ&Bj)ﬁﬂg’r&ﬁpm CHemichls SThc. CANMoWAIPA.l BYK-306 is a registered
[ ni um roxi de i nper was r _ in
situ and i trafemagk é’&s gttt pre &fﬂtﬁ'@@@&ﬁ#h@? Q&gi Wgﬂﬁgf%r bon bl ack
ItDL :)duct \Qfas dri eﬁmubas%rwas prepared by grmdu;g\aﬁax:atzedlaﬁioﬁbral:lcpro&cdttswm an of
car
l | a bo(r)egt‘ a%ﬁa ﬁf)g@lﬁ%%w wg%gg lgtrlleS Ic(?ngent of 495' ina mxxtur%of 74.6

corrEar ative dlcsaumIBLQmJMBacﬁmdaeshw 83 & DMEXg ZZQS)ggva&f' adNiS.35PTETU36 eact ed
car bon

| ut I
di pser sant t ‘8‘8}18 WW&'P@’H‘ lﬂﬁ%&lg r'e"J]z%@las %587 ‘?%%Ej 8°mp‘9m9esg°a '?gné/ivtﬁt%gsmm th
gri gdl ng ][rm;lwas prepased b Inkixing £4.4 f of thik dngbass with b mikture lof b3 iIng CARBEINtERTIHAuge
readi ng o '
bl cachad hAFBEE™ T4 § DVEE SpS2h Va7 CARGI, 232347 melamine EEL I
Iélr :ﬂ; E)I \:I/.gr e_tlt\r)]rleene flycqb wiopobifyl ether)ant0.22 g HYHp306ssdfactant. Albesy lensttacpalencbaed with
. QcC ut.l LAPPI
c Ons K aRd ki \\trias gﬁﬁﬁfiﬁnaf {Oerﬁirngtgs A clear c]patzv?s layéli@ﬁ Qndt %

_standard | 8B0P R ot atory bea " to a volune e stock
sol ution  samples were driedagainc The pdpert coeted with bempositioro hihHuritenJa.brivaluss of 1.0and

then place (ﬂ r],gﬁb o3 mr bs‘éﬁ%ﬁ@d (o1 ?%é ggd -0,06, respecuvel?‘f%@ﬁapgpcoated

corrected I'an eness 0

Suf fi ci ent with qomparativgicompdsition B2, 75 g hand sheets was diluted to 3L, and the
apggopriate 15 anount. of carbon bl ack di spersion was

i ncorporated. A suspension was prepared for each carbon ' bl ack
| oadi ng | evel . Each suspension was di¥amel1#hto three portions. The first

portion was used  preparation of mdmw,&m,&%w&u@mm to the
second portion at the rafgg %? 80 pounds and 60 pounds

bone dry ton, rcEhiscxample ilpstragsthoqpEraction\gd[3) cachon blagkprodyct of 3be P’éie%‘ﬁt"feﬁ'l‘f’“al d
were added gh@the use of this carbon black product in an aqueous coating. A carbon black (200 g ) with a

25 CTAB surface area of 350 m2/g and a DBPA of 120 m)/100g was added to a stirred solution of
42.4 g sulfanilic acid in 2800 g of water. Nitrogen dioxide (25.5 g) was dissolved in 100 g of
cold water and added to the carbon black product suspension. Bubbles were released. 4-
Sulfobenzenediazonium hydroxide inner salt was formed in sitii, which reacted with the carbon
black. After stirring for one hour, 5 g of additional NO, was added directly to the carbon black -

30 dispersion. The dispersion was stirred for an additional 15 minutes, and left overnight. The
resulting carbon black product was recovered by drying the dispersion in an oven at 130eC.

A dispersion of this carbon black product was prepared by stirring 10 g of the carbon

black product in 90 g of water. Coating composition C was prepared by stirring 4.3 g of this
dispersion into a mixture of 7.53 g of CARGILL 17-7240 acrylic resin, 0.80 g of DMEA, 1957 g

35 water, 0.37 g SURFYNOL CT136 surfactant, 1.32 g CARGILL 23-2347 melamine resin, 0.53 g
ethylene glycol monobutyl ether and 0.075 g BYK-306 surfactant.



the third portion at the rates of four pounds and three pounds per bone dry

ton, respectively. One 20 8" x 8" Noble & Wod handsheet was made
fromea [ges- The resulting handsheets were ed for
TAPPI bﬁ%ﬂ?ness using 45/0[err] geonetry. PCTORYS i.s a

regi stered trademark for sizes produced and sold by Hercules Inc.,
Wl mngton DE.. BL 535 is avail abl e fre#Buckman Laboratories, Inc., Menphis
TN. The follow ng tabl e shows the brightness of handsheets
made with the 4amilhase waspreparsd by gripding;(in an attritor) anwgfférceqb@hblm“mlihe
cont rol  dhSHG'Sduftice afdd? S661A/R, £DBPA IR BIml 1005 &S Dflaril ciatent¥ratUGtn 6aN be

used to col or paper. These data al so show that when the paper was_pade with
an aci di cmixgug of 74;6,&0f CARGILL 17-7240 agrylicesing O g MEA: 1361 avter and6-d38hon

blt afk plr WC‘T?@@W&QB@Z@%&Q iC%ﬂipLﬂtd,ti\?h'lda;ing_comp?sition D w%_cbl‘épgfledgﬁous |y
at low |l oadin evel s en _conpar ed, agai ns a car bon . ck.
These by mjxg‘g 24.4 gpfithys miffbaseapithag, Risnye, of l7vﬂeﬁ18@ﬁ§ﬁga%éﬁ%\é§ym%“’v€7f‘ h an

al kal i ne AKMER, 36,568 WaRk, $.8DgICARGILL 28-2847 melamine resin, Bl ethyleneCgycbpn bl ack
product was r et ained [e S&Q lent|y and advant ageously at | ow | oadi ng

| evel s V\h’é?meUWp“é*f‘éG“dra\j@%ﬁ & 'f?g syt ed carbon black.: = WO
96/ 18688 Glossy lenetta paper coated with compositions A and B was dried at 350F for 10

!DCT/ US95/ r:rlixftslgit?:s4 A dea’(fff‘b‘ﬁ?f applied; and the samples were dried again. The paper coated ritlhgh t ness.
Boi ght nessmposition C had Hunter L, atdnd bkvalues of 1.0, 0.01 and 0.03, respectively, compared to 1T, eat ed

car bon bl (%hn dggbéeat e%v&?ﬁ’o@ﬁe ;palpéirccléa dr‘é’. u‘(’;‘fmp arative com pggit%%%t , None AKD

- 41

Al um ‘pounds per 5 _
bone dry - ton : .10 X . (
67 69 46. ?8 i 15 X '
59 61 34se of carbon blatk p®ducts in rubber formulaios) . . - X

: gg | g’g This exampleéiﬁustrates.the useiog' the carbon black products of e%%%les 80 to 84 %(fad the
20 confpdrative example 89 in rubber formuigtions. The polymer is milled injg)Brabender mixer for X
o “‘i’g’ 24 mixture of Zn® 3ind the carbon black product wak added and mixed for 2 X
12 1 te at 100eC. P}gnx re o n21 .p, a3 3 _ «d *
11 additional minutes. The stearic acid and ELEXZONE 7P anti-degradant wege added and mixed for X
)7( 2 a§ditional mim;u;es7 Ifhe sample wai.s7 dlilnqped, cooled and mixed at 80'3(53 164 minute, the
200 curatives were addgd, and the mixing was continued for an additional mipute. The samplquas
22 then zassed mwuéhoa two roll mill three times. The recipes and pefformance data inléach case 20

are given in the tables below. NS 114 is a chemically modified tin coupled solution SBR
available from Nippon Zeon, Japan. FLEXZONE is a registered trademark for antidegradant

products available from Uniroyal Chemical, Naugatuck, CT.



20 15 X 13 - 16

19 WO 3¢/18688 25 PCT/UN95/16194 11
12 13 14 50 X
8 10 9 11 100

X 7 9 6 -45-7 200

X 6 8 4 H 25

Exanpl e 101 Example 104 15 fsel®r b d8Fbdn HBack“PpPRARNEE|in t he
preparation of af aNRIEBUS | NKO 100 100 100hils EWanpl e 1001 us}rat es

t he advant ages off CBEPioguct [Cal.pON| DI ack [proaducf of _tlje present 30 _
invention in an J@i@apIe 80 pK POrnpl ati of. | nk Conposijti on Alwas prepqred by
addi g 3.13 part af tre—cqr-ombiack ot ocret—pt E}\allp: b 13 to
a vehicle made by gy .92 paft SOJONCRYL 61LV resin, |0.21
parts isopropanol - ROAELEX—def-0-a- ettt O0—pait-s—d-ONcR 89
resin and 6.98 p haki ng ti5@ cpnpositjion fof 10 m nuifes on a
pai nt shaker. Th | e bhellow sho the 1635 negh residue | evel.
35 CBy#radusfll is a fegistdqred trhdespard for rgsins profluced
and 8ol d by sc JoHitamele B3 ilyner Rhci ne, |W. ARROWLEX i§ a

regi stered trade&dk Pfeductdef oamef s prodquced apd sol 4 byggW{co,

New York, NY. Example 84 - SUBSTI TUTE
SHEET (RULE 26) [ Control CB VWO 96718688 50 :
PCT/ US95/ 16194 | Example 89 : -42
- 15 750 T T CETPORT tB O [B VS Pregar gu oy gy T mai3mg—al m xture
of 120 parts of f ; bl=aede > PH-greherett %cd R e 13,
112 parts of JON resin 18 nartls n2f LEoprapdnal  Alparts

of ARROWFLEX def ZONE( part s| of twatjer @and| 409 g jof gri pding nmed{a. In
order to check 7P product the prind_ llevel ., panpled were periodically |et
down to conpositifon hat| clot a| néa@> 14. OL-par | s 1-28 1.25 carBon bl ack
prodoct, 14.0 pa Tasa n,|] 102 ppr 2 | Jopoapanol ,0.2. 7 parts
ARRONFLEX DEFOAMER; Tt PRy eSO S AT I8 Wit ©TT TS '

| nk conposition %?"b’ ' "'W. W t he
untrea{rgd ol odho bl bel ifedd THOE ample 113 "71P parfs g
JONCRYL 61LV resin, 8 parts of isopropanol, 4

25

** MBT = mercaptobenzothiazole

*CBS = cyclohéxylbenzothiazylsulfenamide

SUBSTITUTE SHEET (RULE 26)



parts of ARROAFELX defoanmer, 156 parts of water and 400 g of grinding
nmedia. In order to 10 check the grind | evel, sanples wer e

peri odi down to corrp05| tiop E that contained 15.

parts cg?bblogﬁl ack product, 14.0 pam?s JONCRYL 61LV resin, ?’Bswm%“

i sopropanol, 1.7 parts ARROWFLEX def oaner, 35 1 parts JONCRYL
89 resin and 33.4 parts water. The residues fromink
compositions A, C and E-as a functlon of grl ndi ng time are

provided in the follown e, and clearly show that a carbon bl ack

product off _ hen.ﬂ:rese t 15 invention di sperses nore readily than
the corre gogcﬁ § 8 3 bon bl ack in these aqueous i nks.
| nk A SRS ITEdE (= |= | nk E :
Di spersi oh<tT r@ 63p Iesh 635 Mesh 635 Mesh
Resi due, % esrore 57— Resi due, % o 10
MnutessakL@ 2l 6|20 20 Mnutes Ball MII
0.3 Eg*__ggg@g@ﬂes Ball MII :
0.2 2E< _ 1 Houd Ball MII
0. 02 abaogt 10Q( . 2 Hours'Ball MII
10. 8 ' 3 Hogrs Ball MII o
5.8 25 0wl |« | |=ic4ater]s Ball M|
0.9 g% ="—'3‘3"—‘163'H$m Ball MI| -
0.5 =S 2 ]° |94%puds Ball M|
0.3 : ' 13 Houils Ball M|
1.0 o e 1E___H3'yrs Ball MII ,
1.0 30 =0 [RIBIRIBIGIS] ' Example 102
Use of a ¢a&bon |6l kEopfadeciei|n t he preparat| on of an aqueous coating
Thi s exarrw-l—e—&ho%—t-hat ~eg+ppA-bl ack products of the present invention are -
useful fo gl% 32 o e leo |oPl-€Raration of aqueous coatings. The carbon
bl ack prodqugt3fngm g 4dPl$10 g) was di spersed- WO
96/ 18688 | B & F|FBR (S| o
PCT/ US95/ I6T9% . N : : : : -
- 43 - g inl9Q g| off water by stirring for 10 m nutes. Coating
conposi ti gnBAEWES [R dBaledBBdtirring 4.3 g of this
di spersi on #riBo tufelof| 7|53 g of CARG LL 17-7240 acrylic resin, 0.80
g of H-etrytetpanol ani ne (DVEA), 19.57 g water, 0.37 ¢
SURFYNOL ¢T1%6 o fadtant | i34 9 CARG LL 23-2347 nel am ne
resin, 0.%3 g’ et%mrs; &b SR onobut yl et her and 0.075 g BYK- 306
= _
'“;-’- g Inisiaalele |
§2 [2|=|RIZ[=]=
=
=
232 | [z3[2(2]z
=
EQ-E«S % o o
SEESLRERER
AR EIEIE
slelelelalt
=%
A
@ e | e O




5 ; surfactant. CARG LL 17-7240 acrylic resin and CARG LL 23-2347
mel am ne 'WOB18s8® avail abl e fromCargill Inc. pchigsskpsy | S,
MN. SURFYNCL CT136 is a registered tradenark for surfactants

produced and sol.d by Air Products and Chenicals, Inc., Allentown, PA.
BYK-306 is a registered traddmark for :,surfact ants produced and

| d by BYK-Chem USA, VWalli rd. ) . AmllLb
o narad by or' st cah st o SRS Sk arodures af o prsseatinpeption, e fefi Pt
surface ar egormblationt mib&gurthar EDBWAhanﬁxgﬂﬂcﬂnt inaa;esamdnqaul\m Ibeuirid| rabbeoaki abtasiaf 9%

in a mxture of 74. L 1757240 I|cr in, 9.53
g DMEA, 236'%'%"%&”&‘}?& afé'efégngic%’f’%ﬁ?m i Tin 8./ e’ %'I’ ntﬁe e%ntll its
nmean vol une dgendsionlte tamenulees] 65 4@l aviontienspecifdogrpups atiachel tod&tqatbgn blackposi ti on
B \lg%s prepareg le mxing 24.4 g of this mllbase with a mxture of 17.51 g
CARG LL 17- P24 acrylic'resin, 1.74 g DVEA, 50.56 g water,
3.97 g CARA LL 23-2 347 nelamne resin, 1.59 g 15 et hyl ene gl ycol
nonobutyl ether and 0.23 g BYK-306 ﬁ{.‘%}ﬂ% 3 ossy lenetta paper coated
W th conpositions A an rled at 350[err]F for 10

m nutes. A clear coat wasUsgefla cathon hlack prhduct in rubber formulatiogsapl es were dri ed
agai n. The paper f 1.0,
0.01 and 0. 03, rg@%%&%&lﬂ?ﬁﬂa{ég%%@e atobﬁhmoﬁ%ﬁlﬁgﬁdﬁe%e%évﬂf@e@tlvel y
f orld he papeerve@befferdlt rubber formulations. \Rubber somprindst wepeprepamddyim the garbon blgk
Exanpl e 103 product of Example 85 and of the compataaxvéD Catho bk Bt@dlﬂ:i O@E)&ﬂzﬁﬂ% b?ldﬂe%thod

product and?1ts use 1 queous coati ng hi's exanpl e

il lustrates d@h@eﬂlf@[%mhsdﬁ“'é% wsingthertepipes| bglow. FAURARENE 715t ip e S@F@;@eﬁw‘
invention pURADENEisa r%ﬁ%rédhﬁd&&fkf&shﬁ'pﬁodﬁ% mﬂablila' 261 Fiéstle! Akrda O

agueous coating. A carbon black (200 g ) with a CTAB surface
area of 350 n2/g and a DBPA of 120 nHlOOg was added to a st! rred solution

of o 2801 | oxi de
(255 g) was d By 8 oy TT0]Compantive] THComa V\ﬁ:t_elliq? RAINSL (ot he
carbon bl ack pfod8BR susgensi Blibbl es were|reljeased. 4

Sul f obenzenedi pzob¥m h“yggoxi e inper|salt wag fqrned in si
reacted with t T a ATe
g of additiona ,{%‘{9, 4 Bﬂ)-ef**ﬁéee‘n Lhg carbon
di spersion. The dll’ybersma was stifrefl for an|d¥iti%Ral

| efdo over ni ght | CB/Feoduct resufting cafbon bl ack product was
recovered by df yExuhplehe] 50 lsper si on] st} an oven |ab §130[ err]|Go
A di spersion of th§s caﬁrb bI ack progluct was |prepared by} stfirring 1p g of

t he carbon ckprodpetTT90—g o jweter atrgcoTnppsi tion

. U'l
C was prepared bfg?'rrl gf4 3 gof this di peq{sion intp a
L

m'xztsure of 7.53]9x RA|LL. BU- 72§10 fcryd0i ¢ fesijn, 8080 {g DSEA, [19.57 g

Pur, 5

and

vt ergopB'. 7 d SURFYNOL Cf136 surflacfant, 1.32 d CARGILL
23-2347 nelamperesinl 0 K3 g effhyllene glydol fmmnobutyi et her
and 0.075 g BYK- 3@80surjf Act ant3 31 3 4 |W 96/ 19689 3
PCT/ US95/ 16194 ; '
a4 - Searic 12 2 2 2 2 2 |2 2
30 Flexzone
7p 1 1 1 1 1 1 1 1
1.21 1.2 1.2
CBS 5 1.25 s | 1 1 _ 1 5 1.25
MBT 0.2 0.2 0.2 0.2
Sulfur 1_;’7 175 157 1715 |is| 15 |1s] s
_ 159 159 159 1158
35 Total 2 159.2 2 1.59.2 5 159.5 15 158.75




A ml | base was prepared by grinding (in an attritor) an oxidi zed carbon

bl ack product (15 g) with a surface area of 560 nR/g, ‘a DBPA of
91MI10W volatile content of 9.5 %in a m xture of 74.6
g of CP4%87240 acrylic resin, 9.53 g DVEA, 236.5 g \EGEPS9SAE196 35
SURFYNCL CT-136 surfactant for 24 hours. Conparative coating conposition D
was prepared 5 by m xing 24.4gg of this mllbase with a mxture
of 17.51 g CARG LL 17-7240 acrylic resin, 1.74 g DVEA, 50.56 ¢
wat er, 3.97 g Th&k@irform&ge dfalin theetablaribelew shov that chrtod biycleprbgucaraecondiyg ol the

rgﬂg? ;J ;ylpangét&%ﬁa% ﬁl lg%ﬂgraPXﬁg%QtS“ %blr%go%ﬁ lhgg’;'% was dried at 350[err]G|FOfS 2%/
10 m nutes. A cl-ear coat was applied, and the sanples were
dried [ "aLc“ o0 P8 Sritahro~had it L,
a,rI gndaga 1009, f h03, S‘chﬁd_ﬂ{dﬂ V. donpar|Abrages|Aprager r

0 o1 "and 005 peomsipitn e PR caned i ot |
conposi ti pn D. Mpa | Mpa : _ % . .

Exanpl es 104-108 Ude of cdiboh ¥Pagk
prsoduct s | rExambplae I qnS oL : h Janpl e

il lustrates ok ug 18# m{'I‘}gta L%C?fll tﬁ‘o’gok B?Odug_?'g 924;5 %gﬁ 0 {o'%84|and
t he T Tt RE Y ' T PPl yner
is mll ed‘cfﬂ%“p%“ﬁ"eahpﬂr 117\3 (B30 1393 ol dﬁgr?. tp L AR b opr A

m xture o] Bxa®pkngl jhe kcarl bor Rlatloapriodgst Was 4 Adsied langde xqd | o752
addi ti onal mlHute$. The] steadic agid and FLEXZONH 7P dnt'i - degr adhnt  were

a@ded and{dompidiveP’ 4.10 | - 163 ¥ 299 tepndl 261 6. 96| 0I78 [SAD®TF 100S
dunped, c{ ' et rH-E—Hor—t—Hi-Fri-el—t-hg—20- {
curati ves | eRBPKdflesi32 andsihd zais mgedasssontsmue(lb.mr cna24ddigt i pnests

m nut e. - The %5 | & was : then pagsed tlhroudh a ttwo rofl m Bl -
three ti r‘rkk)mpﬂaﬂzv edadpeps 1dnd | @Y pra6dince Stat[ads.o o |38 *100 100 are
given in | BT Es_berpw .-NALJ_ILL S chemrcat -y modfed T LJupﬁﬂ

s@l ution 3i 194b| 858 rlonS8i [Jpdh3 k296 | Naksan. 100 EKZIORE| i s a
regi ster el | ¢ —4——pdoducds avallable from
Uni r oyal %% I 441 | 58 | 3gp |okI3bddigs | 100 | 100

PCT/ US95/ 16194 - I - - _' - 45 -
Exanpl e 104 . 105 106. 107 108. Conpar ati ve

NS 114 ' ' 100 10Q 100

CB Product 50 Examplp LB 80 _ - ' Exanpl e
% 50 .Use of treated carbon bmw lﬁb@?fomulaﬁon

This example illustrates the use of a treated carbon black of the present invention in a
rubber formulation. Rubber compounds were prepared from the treated carbon black of example
86 and the comparative carbon black of example 89 by the method described in examples 104-
108. The formulations and petfqrmaﬁce data are shown in tﬁe following tables. These results
25 show that the treated carbon black isfuseful in this rubber formulation. NS 116 is a chemically

modified tin coupled solution SBR and is available from Nippon Zeon, Japan.

Example ' 113 Comparative

NS116 - 100 | 100
30 CB Product 50
Example 86 .
Control CB Example 89 g 50
- ZnO 3 3
_ Stearic Acid '
35 FLEXZONE 7P product . _
- CBS 1.25 1.25




CB Product 10 Exanpl e 83 Exanpl e 84

Cont rol CHO96/18688 -. PCT/0%95/16194

Exanpl e 89 15 . Zn0O : 3 3 3

3 3 Stearic gcid :

22 2 2 2 2 FL E 111

7P product 1

CBS * 1.25 1,05 MBT, ¢ 192 | 10502 4 45750

MBT* * o _ Sulfur 1.75 1.75 042 :

Sul f ur 1.75 175 I. 75 75 ; T 45> 1. .

il S Total b o192 flg%z . Cas =
* % NBT e .

cy%I ohexyl benzot hi azyl sul f enam de
mercapt obenzot hi azol e
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SUBSTI TUTE SHEET (RULE 26) WO 96/ 18688 46
[err] )
WO 96/18688 | PCT/US95/16194
-50-
100% | 300%. | it Eiong. Hardness| 2°°™ | Tan Tan |Abrader | Abrader
Modulus{Modulus ‘Mpa | %  |Shore A | Tubber s0cC|s 70 c| index | index
Mpa Mpa P % | 14 % slip|21 % slip|
Brample) 445 | 173 [ 183|316 | 64 | 280 |o787[0a90| 72 | 110
C°'t?§:“’ 412 | 167 | 212367 ]| 63 | 262 [o.818|0219| 100 100
Example 114

10

15

20

25

30

35

Use of a carbon black product in a rubber formulation

This example illustrates the use of a carbon black product of the present invention in a

rubber formulation. Rubber compounds were prepared from the carbon black product of Example

87 and the comparative carbon black of Example 89 by the method described in Examples 104-

108. The formulations and performance data are shown in the following tables. These results

‘show that the carbon black product is useful in this rubber formulation.

Example 114 Comparative
NS 116 100 100
CB Product Example 87 50
Control CB Example 89 50
ZnO 3 3
Stearic Acid 2 2
FLEXZONE 7P product 1 I
CBS 1.25 1.25
MBT 0.2 0.2
Sulfur 175 1.75
Total 159.2 159.2
Ml::zous 1\43(?(?\3115 Tensile|Elong. Hardness ?u(l))‘:):‘: Tan &| Tan & ﬁg;a:: ‘ ﬁg;?:r
| Mpa Mpa Mpa | % |Shore A % 0 C 70C 14'% 21.%
slip slip
Example| 504 | . |166|2¢2| 60 |390 fosi6|01as | 88 | 137
C°‘:i‘f,’:’a' 412 | 167 | 212|367 | 63 | 262 (0818|0219 100 | 100
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- _ _ These data show t hat car bon. bI ack products of the
present invention are useful in rubber " formul ations. They
further show that significant increases i modul us, bound rubber and

abr asi on resi st ance ar as are significant decreases
The magnltqﬁls% fgg iﬁeﬂs

PCT/US95/16194 - 47

in Tan [err]. epends .on the

treat nent |evel t in rubber formulat
Tﬁésse\é’; le ?llu?tpa u&%? 811 BaYRcudde % erIt Grviiton GRI bon
bl ack = 5 b ide cured. Rubb d ared from th
Ex | es 16\@0 at are peroxiae cure ubber compounds were m ebl k
C Sduct duct am le 88 and from an untreated comparifve c&tbortblicR Wiiin DI ac
product i ny rdHl ‘E b aDBP of 25 ml/100g. The metidd aes@mm Exdnlpleyst r at es
the use of flﬁ“ e present invention in 10
sever al erent ru e or at | ons Rubber conpounds were prepared from
the car bon bl acT -mw—-(-he—m[rpar ative
carbon bl ack pr ¢duExemple £y an]r}Fe 90 SRPPREVE et hod! omparatVejeskri bed for
exmpl es 104- 108 uisag4t h¢ rmwoi ges bellddv. DURADENE f15 is a sol utj on SBR
DURADENE is a r md?n'ark fFor—SBRprpauctsjavairapl e 1rom
Firestone, Akro 715 15 Exappl® 109 Cod¥hrative 110
Conparative 111 |Capparatide 112 lCopparative. SBR
100 100 | CB Product | ., 1500 10Go |100
Dur adene715 Example 88 1 100 50
ig'o* - Control CB - 50 | 50 100
= \4 DT UJUL, B
Exanple 50 Zn0 %0 3. 5()3 5
85 Stearic Adidrit r & 2 ' 2 CB " |50
50 25 TP E 50 50
50 F'ﬁff"“"%( : oh ! L Zno
3 3 3Dicumyl |3 , 4 4 2 |3 2 3
St2hric 2 perpxide 2 2 P 2 2 2 30
Fl exzone 1 Tétal 158 158 1| 158 | 158
7P 1 + + - + t T T
1.2 1.2 1.2
%’SI' 1 0.2 Th% .p%r?ormalg:.e gata in t(l)ie gzable' below show that this tarbon black product isluséful in
25 rubber formulations using a peroxide cure.
100% | 200% | . Bound Abrader | Abrader
Modulus]Modulus T;;‘s'le Ek;,:g' I;;rdr:ef rubber ;I‘ i:: -.I,‘Sn ,g index index
Mpa | Mpa | ' P° ° % 14 % slip|21 % slip
E"‘l"lnsple 366 | 104 239|356 | 61 | 33 [0208f0119| 98 101
30 001;3:'37 204 | 81 218|398 62 18. |0.284 | 0.156 | 100 100
E"?‘l‘?‘e st | 115 | 139|233 | 67 | 175 |o299} 0152 65 74
Compara-l 407 | 113 | 203 321 | 61 | 221 |0343|0a80] 100 | 100
35 tive _
' Example 117
Use of a carbon black product to color textlles
40 This example illustrates the use of a carbon black of the present invention to color

textiles. Samples of textiles were placed for the time indicated below in a stirring dispersion of



Sul fur 5
Tot al 2
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The performance data in the table bel 0w

according to the

rubber f og gl HRRR

Bound

159. 2

1.75
2

r ader

5

159. 2

75

1. 1.5 1.5 1.5 1.5 35
5 159.5 75 158.75 ° ’
PCT/US95/16194
-48 -

er

i nvention are useful

product of ExaAnbple ldﬁ havmg attached CgH,SO5- groups at the indich@@% 300%
ra

show t hat carbon bl ack products
I n several

di fferent

Modul u
Mbdul us TeResmirions #190°G ;T REL was, adisied asrshwn. Fhesamples ware tPRQYS%: ¥ allowsd to

Moa,

slip slip

393 6 2adjusted,GhépH of QISQIaCDan'HSQZ(S i Cbosttrealtﬁﬁlt solutions were ad_]usted:_t&&i&dhe The 79
- 14.4 233
110 10  samples We'edﬁ'FBdY’é‘Eﬁd\)‘é% spep g dred. ‘T L valpgs telowshow "‘”é‘f textlles g . 544
0.173  18fictivelylddfored with the carbon blackpfodidte Lowe. L3@alues replescht darkst mteridis.6 55
39.1 0.221 0.142 98 135 : Conparative 3.48 17.1
27.3 468 57 43.6 0.240 0.138 100 100 Exanpl e
3.77  15.7  19[0—35%cimaD TP U 56 JT00 ] 176 15
112 ChrRasiit | dc. PoRt0] Time L5, 4 Pé?‘%?"g"d‘Ml Heg&L| 35.1 0.335
0.175 100 100 M M| H20 | NaC1 [ AL2 SO4)3|
Exarrpl e 113 20 — Lsp—f—i+-e rbon bl ack in
d0r ubber fornul atjdreton | 01 | A |15 THis e,garm?{e il 38 dtes the use of
a treated carbon bl@sknof G.he| phepaist]i Kvgntioh in a | 33.6 r ubber
formul ation. RUbb""_Tvg”'EE“U' STVETE IL'pav-qu, arga TP tietEghpgd jcar bon bl ack
of exanpl e _ Cotion -;irld the rdS haratli \7¢ta barban -hI-a?ES_Qf exanmpl e 89 by
the method descr.i he@otion px&hp| e& L OY- X . 291

Cotton | 001 | A | 45 | X | 614
15 Linen 0.1 . A 4 X 43.2

Linen 0.1 A| 45 X 373

Linen 0.1 A | 45 X - 378

Wool 0.1 351 15 X 222

Wool 0.1 35] 45 X : - 18.6
20 Wool 0.1 3541 45 X 200

Wool 0.1 35 _45 X 17.8.

Wool | 0.1 | 55| 45 X 280

sik | 01 |55] 15 X 34.9

Silk 0.1 sSs}1451 X ' 349
25 Silk 0.1 55| 45 X 414

Silk 0.1 - 55 45 : X 22.2

Polyester| 0.1 A | 4 X 45.1

Nylon 01 | 35|15 X 41.6

Nylon 0.1 35} 45 X 353
30 Nylon 0.1 35145 | X 354

Nylon 0.1 351t 45 X 27.8

Nylon | 0.1 | 55 | 45 X 348

Moa gkl Briefly’and p%it&éﬁedeby placmg for abzut J0eve¢ohBGn [hOf Water/ D hot 1M s%m%%&ﬁ
sfon o R80,)5 Wy o 1 e b mgion way S

5
0.241 0. HﬁmahgtAPOISMs‘il

29.8
23.0

A: pH not adjusted

35



108. The.fornul ati ons and performance data are shown in the foll ow ng

t abl es. Twuose6/18688ul t s 25 show that the treated carpenuiysacios s
useful in this rubber formulation. NS 116 is a chenically

nodi fied tin coupled solution SBR and is_avail abl e“from Ni ppon Zeon, Japan.

Exampl e 113 Corrpa?%tt I ve

NS 116 100 CARBON BIACICPRODUCTS

CB Product ' 50 . Exanpl e 86
Control CB Exanple 89 50

Zn0O 3 E ﬁm

Stearic Acid 2 ' - p'flég

FLEXZONE 7P pr odthig example further iflustrates the in situ preparation of a carbon black product of @8S

é C'2I' Usos/ 1R inventfoR. A carbon black with an¥odE B Ef 120 mg/g and a DBPAOf125 -
VBT mL/100 g was used. 2 0.2

'Sl'(l;![ ;Iur 4-a1mnop11e17y5-2-benzoth1azolyl dxsulhdz 5/as %repared according to the method sc}-lb8688

PCT/ US95/ 161 Bazezinska, E Temay, Jr., A. L. ). Org. Chem 1994 vol. 59, pp. 8239-8244. 4-a1mnophenyl- 50 -

100%  300ffenzothiazolyl disulfide (9.79 g) was did30V&in 300 mL of ethanol at 759 2 Gdellds ader
Tensi |l e El ong. Hardness Tan Tan I ndex i ndex
10 stirred slurry containing 225 g of carbon black peliets in 1 liter of ethanol and 6.37 g of 70%
nitric acid. To the resulting slurry was added a 10 mL solution of NaN02 (2.64 g). Gas was
evolved. After stirring for 48 hours most of the ethanol had evaporated and the resulting carbon
black product was collected washed with water and dried at 125 °C to a constant weight.
_ A sample of the carbon black product which had been extracted with THF overnight and
15 . dried contained 1.77% sulfur, compared to 1.12% for the untreated black. Therefore, the carbon

black product had 0.07 mmollg of attachéd -(4-C6H4)-S-S-(2-C7H5NS) groups.

_ Example 119
This example further illustrates the in situ preparation of é carbon black product of the
20 present invention. A carbon black with an iodine number of 120 mg/g and a DBPA of 125
mL/100 g was used.
4-aminophenyl-2-benzothiazolyl disulfide (14.1 g) was prepared as in
Example 118 and was dissolved in a solution consisﬁng of 10.1 g of 37% HCI, 360 mL of water
and 560 mL of acetone. Thé orange solution was then added to a stirred slurry of carbon black
25 pellets in 0.8 liters of water and 1.2 liters of acetone. A solution of NaNO, (3.81 g) in 60 mL of
water and 90 mL of acetone was added to the slurry in one portion. Gas was evolved. The slurry
was stirred overnight and filtered to collect the carbon blaék product. The carbon black product
was washed with water, collected by filtration and dried at 125 °C to a constant weight.
_ A sample of the carbon black product which had been extracted with THF overnight and
30 dried contained 1.77% sulfur, compared to 1.09% for the untreated black. Therefore, the carbon
black product had 0.07 mmol/g of attached -(4-CgH,)-S-S-(2-C;H5NS) groups.



Modul us Modul us rubber i ndex I ndex

Mpa %nggli&aé [err]OC [err] 70C " Mpa“

Ma . 14% sl i p PCTIY895/16194
Exanple 4.46 17.3 18.3 316 64 28.0 0.787 0.190 72

110 113 5 Conpgr a-  4.12 16.7 21.2 367

63 26.2 0.818 0.219 100 100 tive

Exanpl e 114 10 Example 120se of a carbon bl ack product in

a rubber fornulation | S _exa trate e use of
a carbon bl ack @Poeéﬂﬁlfle Eyrther {lusrptes the jn S"H\?éeﬁ?m%o" rFr%“?‘\ﬂmn bisi frBluEfo tpu"bber

f or mul at i @resenRinyémion.c Anqarbon dackwwitie aipiodipe nembef pH120thglg emt HDBPAIofid2S pr oduct -
of Exanpl e ) i 87 and the conparative carbon bl ack of Exanple 89 by
t he net ho eogc,grlﬁeéedl n Exanpl es 104- 108. The formul ati ons and
pex f or mance dat4caminophenyb4irhydmxyphenyf dibuifider wng ptqh’edaas folldvess et-mmﬁhenyl-z-B

show t hat oL Gafaiiciy gl s Pb BlsedifatF S5 . P chBofirch YRR o Qelil 21 1 0N

NS 116 solution. Over thé @Gurse of 30 minutes a sb[uﬁon of 4-hydroxyttuophenol (6.78 g) in 60 mL ofCB

g gOduCt- EXRBRfSm Was added dﬁ%}ﬁ‘g . After addition was complete, the "e“cm“%{";e%as@ﬁ%(anp-l ’

3 _ overnight. Q‘he chloroform solution was extracted in a separatory fugned with @ selutios of 5. 3 g 2
ilo of 37% HCI diluted in 200 mL ofWZ%E%BEouQ figyEkAGds collected, neugtalized with 5%

1. 25 25 NaOH, and extracted with ethyl acetate. The ethyl agermie layer was isolated, driedyover MgSO,

8' %5 and filtered. Removal of the ethyl aoetate gave IOS%’} Bf‘-i—annnophenylA‘-hydrol&g%lé%yl {
159. 2 disulfide as a yellow oil. : 100% 300% 'Bound

Abr ader Abr aderrg g stirred shury of 4-anunophenyl-4' -ny@fe¥gphenyP BidiMtide @13 ), ré%lu%‘gs Har dness
Bound Tand[g?irr% Tan [err] - index ndéx

% thed abgve, in 300 mL of water waqgld@ a solupgn of 6.99 g of 37% HCI in 75 mL of
slip sliRvater. The resultmg wlntEX@sgaisﬁn was Blied to 2 slurry of 225 36f ﬁarb&ﬂlﬂack peﬁﬁ’s in 39.0
2. ?%6 26%%511131'23{'8 \Zatergeqx the mxﬁgre snrr%f025 "B“%TS A ﬁ)luzufg of Nab_{@n(z 64 g) in lOrHiera-
of water was added to the slurry. Gas was evolved. After stirring the slurry overnight, the carbon
black product was isolated by filtration and washed with water. The carbon black product was
20 then dried at 125 °C to constant weight. _
A sample of the carbon black product which had been extracted with THF overnight and
dried contained 1.67% sulfur, compared: to 1.11% for the untreated biack. ‘Therefore, the carbon
black product had 0.09 mmol/g of attached {4-C6H4)-S—S-(4-C5H4)-bH groups.

25 | Example 121 |
This example further illustrates the in. situ preparation of a carbon black product of the
present. invention. A carbon black with an iodine number of 120 mg/g and a DBPA of 125
mL/100 g was used. | '
To a stirred slurry of 237 g of carbon black pellets in 1.4 liters of water was added a
30 solution of 4.44 g of 4-aminothiophenol and 7.36 g of 37% HCI in-250 mL of water. To the
reSulting slurry was added a solution of NaN02 (278 g) in 75 mL of water. Gas was evolved.
The slurry was stirred for 2.5 hours, filtered, and washed with water. The carbon black product
was then dried at 125 °C to constant weight.
" A sample of the carbon black product which had been extracted with THF overnight and
35 dried contained 1.63% sulfur, compared to 1.11% for the untreated black. Therefore, the carbon
| black product had 0.15 mmol/g of attached ~(4-CgH,)-SH groups.
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Exanpl es 115-116 ' Use of carbon bl ack
product in rubber formulations These exanples illustrate
the use of a carbon bl ack product of tH655p'resent i nvention in

two rubber fornulations that are per ed Rubber conpounds were :
prepared fromthe 5 “¢ar bon bﬁ% ?oduct of -Exanpl e 88 and from an

un} r eat gd corrparla?slemn;nafuhnen ithiswands thd prbamnon of a carbon black pwduve of therpresenof 120
ng/ g and a,DBPA of, 125 : net.ho scrl bed |

00 108 e imvgtion” y foop Hlck itf i ibathe Btk S F5%504 &% bErA PR w7190 g was,

115 @ssdpar at i ve 116 Conparative 10 .

NS-;114 108‘8 a stirred slurry Jf%oaxmno-Z-mercaptobet}nguazole (6.14 B‘Hi Wx‘ﬂﬁ of water W%B

10
Pr oduct ad@d 6.99 g of 37% HCI in 75 mL of water. Tlg(resulting slurry was cooled to 10 °C,@ndiapl e 88

gont rol _ CBsmula.%y cooled solution of l\?ﬁ%z (2.64 g) in 50 mL of water wagadedg? Iz'giQArgsu C]mg orange.3
2 slurry ®vas stirred for 30 secofids then added to a stirred slurry of 22§ g of eachon plack pellgts in
% . 14 lﬁezs of water and 300 g éf 15% Gas was evolved. The slurry Qaﬂei%{l( If (§ 2.5. hourd and 2
2 10 then filtered The carbon black product wasghey| washed with|wgater and dried at 1251%Hto a '
158 s The performance data in the table
bel ow show t'hat tef'ﬁ s carbon bl ack product is useful in 25 r ubber
fornul ati ons usifnspmplens the,gagpen blagkoproduct which had been extracted with THF qygnight anslyoy
Har dness B fﬂjcon;;ﬂ:@d 1-5949 s{ﬂﬁfr,raompﬁ'pd 0119k 81 Antreated black. Therefore, the carbon
Modul us Mo hore A rubber [err]C 70 C index I ndex
Mpa Mpa blaclwmduct had 0 135 mlgﬂlgmg attached -6-(2-C;H S)-S[l-legr?n]p@ 70[err]C 14
%355 p 21 %lip Exanpl e 3. 66 10.4 . 23.9 356 61 3.3
0.208 0.119 98 101

Example 123

This example further illustrates the in situ preparation of a carbon black product of the
present invention. A carbon black with an iodine number of 120 mg/g and a DBPA of 125
mL/100 g was used. .

20 Bls[2-(4-axmnophenyl)ethyl]dxsulfide was prepared as follows. To a refluxing solution of
4-nitrophenylethylbromide (23 g) in a mixture of 280 mL of methanol and 70 mL of water was
added a solution of NayS504°5 H,0 (31 g) in 75 mL of water. A further 60. mL of water was
then added to the reaction mixture. Refluxing conditions were continued for 5 hours. The
resulting pale yellow solution was allowed to cool to room temperature. Methanol was removed

25 from the solution on a rotary evaporator leaving a white crystalline aqueous slurry. Addition of
300 mL of water to the slurry yielded a slightly cloudy solution. To this aqueous solution of
sodium 4-nitrophenylethyl-thiosulfate was added a solution of Na,S*9H,0 (120 g) in 300.mL of
water. The reaction mixture rapidly grew cloudy and slightly yellow and, after several minutes of
stirﬁng, a white precipitate formed. This slurry. was heated to reflux for 18 hours then cooled.

30 ~ An orange oil was present which was extracted with several portions of ethyl acetate. The ethyl
acetate extracts were combined, dried over MgSO,, and filtered. Removal of the ethyl.acetate
yielded 12 g of bis[2-(4-aminophenylethyl] disulfide as an orange oil. | '

To a stirred slurry of bis[2-(4-aminophenyl)ethyl]disulfide (5.02 g), prepared as described
above, in 200 mL of water was added a solution of 6.67 g of 37% HCI in 100 mL of water. After

35 stirring for 20 minutes an orange solution was obtained and was adde;d to a stirred slurry of carbon

black pellets in 1 liter of water. To the resulting slurry was added a s_olutior_: of NaNO, (2.46 g)



115 30 Cormpara- 2. 94 8.1 21.8 398 62 18 0.284
0. 156 100 tive 2.94 Exanpl-e
5. 11 J’ﬁ%‘?g""‘ﬁ 9 233 67 17.5 0.299 0.152 - 65PCI/US95/16194 74

116 35 Conpara- 4.07 11.3 20.3 321 61 22.1 0.343
0. 180 100 100 ' -56 -
Exanpl e 117 Use of a carbon bl ack

product t dn e} ok of ertei.| Gas wag@volved. After stirring the slfiny gvegugtmphecarﬂomh@k ates the
use of a %%;arrpl el iGdSa, Qfast] %fxﬂrv?aﬁe?% WRYER YRR | LO qutLtQ{t wei

textiles. es of textl wer e ace for t Ime in Eated belowma
stirring di sperA saspledf the carbon black product mcggmmatracted with THF overnight and

PCT/ US95/

t he car bonj&%(? 5 mnﬁ? (% 6?tsulﬁfr comé’mfl g:/rlﬂhe ungﬁméic laecé' %r?fro H[her fr“f(g'q err]
grbups at bdek produnt bed @41 mmol/g of aﬁacbeé dﬂ&ﬁa)-ﬁgz%sét : 684)-BrauppH was
adj usted as shown. The sanples were renoved, allowed to : drain
briefly, and posttreated by placing for about 30 seconds in hot water, a
hot I M sol ution of NaCl FBrampled¢ 0. 015 M sol ution of

Al ferr] (SO err ]mseerxax}.ﬂe ‘M@‘& iilerated the'in Jnlﬂ Al bf & CafbEH Blablpréitt oF the -
adj usted, the pH and Alferr] (S erruo[err] (ggst reatrrent

sol ut i ons s inygRtieat é(faf‘l?“ﬁﬁf"&wnh Fhiodine number of DRRA®f {2 washed
wig h vat ermngd gwhited. The L val ues bel ow show t hat the textiles were

effectively colored with t carhon_bl ack product. Lower L val ues represent
dar ker mat eri a|Bisl2 -(4-armnophenyl)ethyl]tnsulﬁde was prepared as follows. Te4 sty of iron powder

Post treat@® k) in 300 mL of water at 100 °C in a 500 M Hrichifleye 043€ was Rdded: ll/l41a of 2(
Hunter L I;?Ci Al

( So) 3 10 FeSO4+7H,0. 4—mtx'ophenylethyll:lnos@&aln't ga £), p&pf% accg(dmg tq the procedure outh
3¢t Edample 123, was added to the iron slurry in 1 (@dni pditions oerthe courSe of 5 dimnutes X

ggﬁ g while maintaining a temperature of %F Dur@cg) ih]é addiﬁ‘él, the & was m.anuallyxshaken
20 erisme good mixing. After the addition of Lnllﬁqﬂxmhthyltﬁloﬁrfate wés compléte, a funher
% 5 g of Fe was added and heating continued for é‘ Inihttds. ‘Once’ t&e flask ﬁ‘ad cooleé to room
temperature, several drops of conc. NH40H were added to adjust the pH of the reaction mixture
from 5 to 9.5. The mixture waé then filtered and the iron and iron salts washed wiih two 50 mL
20 portions of water. The yeliow filtrate was acidified with 37% HCI to a pH of 1. At about a pH

X
43. 2

of 5, a white precipitate began to form. Aftgr cooling the acidified filtrate at 5 °C ovemight,' the
solid was collected by filtration, washed with water then acetone, and air dried. Approximately
. 14.3 g of S-(4-aminophenylethyl)thiosulfuric acid was isolated. -
Toa slurry of 16 g S-(4-aminophenylethyl)thiosulfuric acid in 500 mL of water was
25 added solid NaHCO4 to adjust to pH to 8. As the pH was raised the solid dissolved yielding a
solution of sodium S-(4-aminophenylethyl)thiosulfate. To this was added a solution of Na,S+9H,0
(12.3 g) in 150 mL of water dropwise over the course of 30° minutes with the concomitant .
formation of a precipitate. After the addition was complete, the reaction mixture was stirred for
15 minutes and then extracted twice in a separatory funnel with first 200 mL then 100 mL of ethyl
30 acetate. The ethyl écetate extracts were combined and dried over MgSO,:. The ethyl acetate was
evapqrated leaving a yellow solid. 'Final isolated yield of bis[2-(4-aminophenyl)ethyijtrisulfide
was 113 g. '
To a stirred slurry of bis[2-(4-aminophenyl)ethylltrisulfide (11.3 g), prepared as described
above, in 300 mL of water was added a solution 13.7 g of 37% HCI diluted in. 100 mL of water.
35 After stirring for 20 minutes, an additional 200 mL of water was added and the mixture gently
heated to 45 °C and stirred for 15 minutes to obtain a solution. The resulting solution was cooled
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Wol 0.1 3.5 15 X 2 2.2 _ ' Wol 0.1
3.5 45 X 18 6 20 : Wol
0.1 3.5 45 X 20.0

Wool lo roo& tgmpeﬁﬁure and added to a stirred slurry of carbon black pelletﬁ-(bzﬁ g) in 1.2 liters of

\élbf)lk fvater 5N5xt alg)luuon of NaN02 (5.04 g) in 100 mIXXf water wis a%gd & the carbon black

g: : E Produg 1s§1ate§§y filtration, washe21< with water, and ﬁned at 125 °C 92'1 cznstant weight.

Polgest e 0.1 A safaple of4le carbon blackXproduct which had been exfractéld with THF overnight and

w: 82 0 'd]fled co?gtagned iéQ% sulﬂxr, compared to 1.11% for th)é untreated Slaclg,éThigreggfe, the ;arbon

Nyl on 0.black piddict haH0.10 mmol/g of attiched -(4~CGH4)-CH2CH2-S-S-S-G?G{Z-(4-C6H4)-
Nyl on 0.1 3.5 45 X i

Nyl on 085 5 45 | X 34.8 A:
pH not adj usted 35 WD 96/ 18688 ' ' .

P US95/ 16194
PH Example 125 CARBON BLACK PRODUCTS
Exanpl e 118 This example further illustratfhthe incsit preparation rof A sarbén blacktpradueof thee | n

situ prepar Xé’écar vBliofl, 5% bﬁl:l?-&}i& B{B&Hgﬁun?r:{) Inhﬁ ang & DBPA {;3sent

0.
0.
0.
Silk 8 :Elurry5 Gas wdsevolvedS The reaction mixture was stirred overnight &41 tﬂe iEbon black
0.
r

i nventi on. an 1odine nu a DBPA of
125 mUlOOgW#S/l@@@ g was used.

4- ani nophenyl BEghda"; t he

met hod descri beg‘&%ﬂ%&‘blé‘:ﬁ%ﬁﬂw(ﬁhﬁigﬁ%ﬂ;ﬁﬁg %.lfﬁﬂ%ﬂgiﬁﬁy%%dgdq . Og.

Ch¥fm 1994 solytisn, of 8.6 gnf 37%H0 ig 0 mL of waer. nﬁmw}qng slurry was heated to 65 °C
2- benzot hi 3¢4; gln& whtdoﬂ ‘%mfx% bfcwiisolidR A feeh fﬁéﬂﬁ%’tﬁéjh& Rolait renitive BleREMO! at

75[err] C and ade stirred urr};lcontal ning 225 g of
carbon bl adke agblpwzewss thﬁ! wdvq Vidh stismingdlp |4 A9RM tepnperatgre Jlurry of cartimoblack pellets (225

nitric aCI %amsz 1R of Sratdh.t AMGHudnl U NGNGR 35,04 8 98 nﬁ.Oofraa;es Qab! tnk® Baded 1oNRINC2

(2.64 g evol ved® After stirring for 48 hours npst of
the et hano|caqha'ubleﬁka=aﬁmverdhamrss 9& 2 mingtr: 1 Gas 3vag gyolsA. The mixture was stirred for 2

20 hours, filtered and washed with water, and dried at 125 °C 10 a constant weight.
A sample of the carbon black product which had been extracted with THF overnight and
dried contained 1.44% sulfur, compared to 1.12% for the untreated biack. Therefore, the carbon
black product had 0.05 mmol/g of attached -(2-CgH,)-S-5-(2-CgH,)- groups. |

25 _ Example 126
This example further illustrates the preparation of a carbon black product of the present
invention. A carbon black with an iodine number of 120 mg/g and a DBPA of 125 mL/100 g was
used. ' ' '
Bis(3-aminophen§l) disulfide was prepared as follows from bis(3-nitrophenyl) disulfide
30 . | following a procedure similar to the one described by W. A. Sheppard in Organic Syntheses, Coll.
Vol. 5, p. 843. To 13.7 g of éolid 3-nitrobenzenesulfonyl chloride was added 46 mL of 47%
hydriodic acid (HI) yielding a dafk brown mixture. The mixture was refluxed for 2.5 hours. _
During the course of the reaction, the jodine by-product sublimed into the water condenser and
was removed at appropriate intervals to prevent clogging of the condenser. When the reaction
35 mixture had cooled, NaHSO, was added to neutralize the remaining iodine. The resulting slurry

was filtered to collect the solid, and the solid was washed with 200 mL of water. The solid was



bl ack product was collected washed wi th water and dried at 125 [err]Cto a

const ant 'gmms A sanpl e of the carbon bl ack’ product
whi ch hag%g%en extracted with THF overnight and 15 PCTRISPH15194

contained 1.77% sul fur,” conpared to 1.12% for the untreated bl ack.
Therefore, the carbon - bl ac¥8 product had 0.07 mmol /g of
attached -(4-Clerr]Herr])-S S—(2-C}err] H err] NS) groups.

Exanpl e 1hgn extracted on the filter with 300 miyp scetemawﬂfi@smP@n@rwﬁmpmhmvelsoftthre in

Si tu prepadeghé give®i4 %omamﬁoﬁﬂeaﬁkgma&mta dRdngt Bslid20 present
i nvention. A carbon black with an iodine nunber of 120 ng/g and a DBPA of
125 To amrg is(3-nitrophenyl) disulfide (8.4 g) in 100 mL of Water was added a .

4- am nophegition 2f bae?’-mio @0 gflin €00SML fof e, Trhe keddtion ¥Rk KUt ek
Exanpl e 118 and waS diSsolved in a solution consisti n% of 10.1 g of 37%
HEl, 360 AL Whith ppint@dark red solution was obipipeds fyfier refiyxing fas 18 haurs, pr @ddjional 8 of
sol ution m,gs-%ﬁpwwaﬂeh foQhePrefdtibh e anll Ketirf cofiifued for 2I1RGHK. A9 the cooled

pellets in 0, iters of vv%ter faﬂ)%ﬁg |iters of acet(r)FrL_Le. A sol ution of
NaNO2 (3. EfcHgp mixfursvagaddsd 3.5 g o 202 In g frapwise mangey. fhe yhite precigitate g5
added t O WhRh Sdrined Wad el it iwithNi00 GASofeityl BoéfaleV eXthe ethiiPacstate lekiyacts were

was stirred oqvernight and fjltered to collect the carhon hlack product. The
o bon bl SURS g Bied over MgbO,. “Rernyalor fER b aertat B S0 8 of BT mh ot
fipl trati oaiselfige. dri ed at 125 C to a constant wei ght. A

sanmpl e of the garbgon black product .which had _heen extracted wth THF

over ni ght and % “_Flﬂ?cpslurry °fd’f$‘é '%Wh‘?’ﬁgg’sil.ﬁgei&;a&ﬁ TRﬁpmgc?ﬁ%ff&f to 1.09%
for the ustavedi 04 livdrackwaterivenss added @, solution afadi8lgoof 37% HCI in 50 mL oftwaseek This oduct ‘
nad 0. 07 (Rl bodkd BB, oy - b ki T e 08 o e

PCT/ US95/ thed 8diled. This mixture was then added to a stirred slurry of carbon black pellets (225 g) in 1.8

-54- - . . . . | 20

Is ex arr%ﬁeres qtﬁafeﬁe?”’l ‘f’ﬁfg?‘?’%df eAsﬁe{ ﬁuem'l'%foé Fthﬁu%’r%ep%arr%’ ib(l)ar‘1:k BPd‘éc% %]n | ack
product oby filttion, washed with watepandgiried af HO SRt aonspantcweeighen bl ack with an

I odi ne nunber gQf Of . o with- used.
: W il Sl LaB A YDCOMNIAE it b e i T (g 100,
fol | ows. driedrrontaipert hy1% 3ulfur, compared to 1.11%fon thetuntreated | black.d iThemefore tbe ¢aripns )

was di sso{,%,{,%]ﬁ?@aﬁ 0¥ o ?f%&%&f -@'tkﬁbg%?ﬁ'?g{fﬁqggﬁ s

sol ution. e course o m nutes®a
£0hydr oxyt hi ophenol (6.78 g) in 60 nL of chl or of orm was added -
dropwi se. After addition was conpl etggampip§s7 €action mxture was stirred
overni ght. The chloroformsolution was extracted in a separatory funnel
with a sol uti ofhisexanpip fyrthey illustrates the preppratigy of 3 garbay; black @rpdpgt ob the presendf

wat er. ThgvafkdR U atvey Black\@fh &PiokiR€ hithber memorra# éftCa PBPR 0P 125 mL/100 g was
NaOH, and extracted with ethyl acetate. The ethyl .acetate |ayer was

i sol at ed, "4 ed over MySO4 and filtered. Renoval of the ethyl |
agetate gave 1@-@&-@,3-%@%%&5?%%& hecbidihig @ W ROk described in Ward,
di sul fi deE.a l%.; la"ogégxl ,l V%\.NH(.J;II-{iggins, D.; and Heard, D.D. J. Chem. Soc. 1962, pp. 2374-2379. A
solution of 3.5 g HCl in 50 mL water was added to solid 6-amino-1,2,3-benzothiadiazole (2.38 g),
and the resulting solution cooled to 10 °C. Next, a cold solution of NaNO, (1.1 g) in 50 mL was
added, and this mixture was then added to a stirréd slurry of carbon black pellets (105 g) in 500
30 mL of water and 100 g of ice. Gas was evolved. After stirring thé mixture for 3 hours, the _
carbd_n black product was collected by filtration, washed with water and isoprdpahol, and air dried
to a constant weight. _ ' '
A sample of the ca_rbdn black product which had been extracted with THF overnight and
dried contained 1.50% sulfur, compane_d to 1.06% for the untreated black. Therefore, the carbon

35 black product had 0.14 mmol/g of attached -6-(C7HsN,S) groups.



To a stirred slurry of 4-am nophenyl4[err]-hydroxyphenyl disulfide (8.13
g), prepaweds/eesss s descrbed above, in 300 nL of perassMEIssedded a
solution of 6.99 g of 37% HCl -in 75 nL of water. The resulting
whi te suspension was added to a slurry of 225 g of carbon black pellets in
1.5 liters of water and the mixture stiffed for 5 mnutes. A solution of
NaNg err] (2.64 g) in 100 nL 9% wat er was added to the slurry.
Gas was evolved. After stirring the %pw verni ght, the carbon

‘bl ack product VEts ¢mblatfmd1ebi}ius‘maies thauti s’m peeparatiansif @ctashbn blackegreduct ofhlee car bon
bl ack product was 20 - t weight.
A sarrpl e o‘?‘esfﬂénvfﬁtFQSbrﬁA Eﬂﬂ?ﬂ:’ l?laﬁlfo uf:nf 1’1&%1“ §?§ néj éL?%r%igPﬁgg\?miﬁ THF

over ni ght laImIOngasused dri ed contai ned 1.67% sul fur, corrpared to 1.11%

for the untreat bIa uct
ha%j 0.09 nmml / ¢ c')'? r%hto e aﬂﬂog%%mu&e?%ser rn?? ﬂ§w§s erpaad 4 f‘ﬁ-l er ?j‘%oﬂ{.aﬂ
groups. d?&wlal:; was prepared by addmg 12 (35.5 g) to an aqueous solution consnstmg of Nal (47 gEx anpl e
121 disso ]yed in 150 90-5;1'1; H%gt{)beh“ﬂ’d%feeeg 5® &rh'seaddéh lat U
preparation of "a car on’ b ck produc

| nvent i on. solwtiomedneisting| of MO (2-84 ghiniSe alnel waterh éfterpftirming Forig/ lgm%‘d aaedDBPA of

125 forh Oooelh 5\»}1&%% holine, (9.28 added. To thid Ghiure bak h¥dd
slurry of %‘Efn som?h(‘:';akg " ack pel orpe'f’sml(n 1.g)4w?s|teers gf lvvater was added a

300 the p@vmsu mpavrd Malysphgw@f A/progn presinitais Soraned pndythe slympasstiged 9794 1Oy
In 250 MO?L%W aqu?wﬁshf‘ulated b_y ﬁltranon and fitdded! mhdsotibi Wak Viu¥Rs nﬁﬁﬂﬁﬂ ofl

sol ution water. Gas was evolve
The sl ur r yethgaal and 33408  of mplptzol'se hliwss slqrm was agded dmwswagﬂé‘a?wf th24meeR. The

car bon bl agkoRk06-4Giianol over the course of !@ﬁmﬁxt&ﬁ«‘ NAfl&rl sﬁﬁimgihe]xﬂﬁufe% i'doﬁ tefipezatite t ant
wei‘ght . A sanpl-e of the carbon bl ack g ﬁllglct whi ch had

been ext r aeemighitherethappl was aemavegdhen 3 Fearysevaporator and the rggidug f8d 1.63%
sykfur, cogRagus dolbtion’et Mf/ﬁofr&ﬁokhﬂrehuﬁdr@aﬁe?drwpaﬂkct whb eslRéwed By fikdoncar bon

\?\L)agg / Egggggsthedh&ctih 2050111511. r(H"T\J?rlat{ar, and thg:t c}neg Pneg vaclgum ge%r t Jitﬂce gor ]6)h01§'|s_I 950“&‘ X-

PC;_/S US95/ 1@31%14011110—(6-ammobenzoth|azole)-z-sulfenatmde was 1solated in 80% purity. Ex e 122
- - anpl e

Thi's exanpl e f uT® A&timsd shigycontpiping carhonhlack aellets; (175 ) Nmomhelia©p ack product

of the pr eﬁﬁiﬂébenzothlazole) 2-sulfendnfide(7101 @M and NaND (@196 lg) imclklitevi dfiwaeen wanalideda nunber
of 120 ng/ g_.and a DBPA

TA% stirrSUptigp ﬁ?"r"?“'l?fd%f“a %3%/%3#‘1@8‘5&63‘07«5%910? fvaie, G (w é? %gﬂve? A300

of water V\aﬁmg the slurry for 48 hﬁddﬂté darbe bigckofrodiicOwas@itered, WeShediwithf wapatasd. The
resul ting ¥%COO| 0 [err]C, and a .sim'larly
cool ed sol % in 50 nL of water was added. The _
resulting or ange. sample of the carbon mhakrprgduwauﬁdntﬁad bezd ekiacted Gvith J3Brysmighendadded
to a stirr slurr of ca I ' 1.4
liters of ‘)G/d g%(ﬁ%’? cogg gq\%%sé[g@%)ﬁ@gé‘% ﬁlﬁéelps S'r°.f°§° ’\}\h/aescarsb? II‘ rred
fas 2.5 hom&ac jt6dhcelihd 0.08 mmol/g of tattaghed 64(2-E5BgNS)BRRR agronps, WheredBR'd# oduct was

t hen V\/asheeﬂmtﬁ;b&ﬁéﬁ_iz and dried at 125 [err]Cto a
2 e

_ We 129 _
This example further illustrates the preparation of a carbon_ black product of the present
30 invention. A carbon black with an iodine number of 120 mg/g and a DBPA of 125.mL/100 g was
used. ' o |
Bis(4-aminophenyl) tetrasulfide was prepared as follows. Under a nitrogen atmosphem,'a
solution of 9.74 g of 4-aminothiophenol in 150 mL of anydrous tetrahydrofuran (THF) was
prepared. The solution was then cooled in a dry ice/ethanol bath. Butyl lithium was added to the
35 flask and a thick yellow precipitate formed. Another 125 mL of THF was added to the flask and
the flask warmed in an ice water bath to 5 °C. Sulfur monochlonde, SZCIZ, (2.80 mL) was added



constant wei ght.. ' A sanpl e of the carbon bI ack product
whi ch had beer extracted with THF over ni ght and
cont ai nY® /1888, sul fur, conpared to 1.11% for the untreat Bﬁ“ﬂﬁ%ﬂé”‘

Therefore, the carbon bl ack product had 0.135 mml/g of
attached -6-(2-Clerr]H err] NS)-SH grougg.. 15
Exanpl e 123 Thi s exanpl e furt her Illustrates the in

Si tu prepanietshory wbr the caurde@f Siskavads psultibg i a d sblafion. After standing ovefHight &t

| Suen Ors 4, 6R3'rBRRor R Wi Warla oS SRR i ol Wit g 5 oy O

Bi s[ 2- (4- eampamhé?hy Io)aagehgu wakir mliksblveham emen’eedmmgh Celite @\femoVe a

fl t t t hyl b
ot e apelf L aied gver eSO, af g Hm"*é#e RS B MgS G c%sized a
sBl uti on wds réiagved yielingr 114G ofibi§(&-aiinephehyl) (eeﬂsulg)ie asnan/drange omf wat er .
further 60 rrLthlonSeJ“\gg f37 HClm7 (g @r% ‘%ﬁégas}] S 4on mxture

Ref | uxi ng con con nued ours resul ting
pal e yel Iwmblmum &0 Bbmdmd)ascﬁvsﬁnbcd)ahomm Z(K)mﬂepawwmand\m hanol was
renmoved ‘mixture wag lstRhdqt 13'319111 é Othe ?egtsﬁgp\éns?o\ﬁ%pa? rc%l%ta 1‘696“ hy 2

white crystzﬂnFl ne aqueous slurry ddi'tion-o wat er
to the slmmglarlyucebld@ebhwoglowww(leiﬁ i \0 guf} oft water. wa'{@ddehloserahpmeousoébﬂutl on

o‘? Na[ er rtjug[‘err q%““%é%% 6"9 ‘W&%XAR&&P%{' J dh€a Yty &dgﬁ,gn gm?ﬁl ution

react i on Rellsty (212 g} mpl ¥pnofgratapand A0cy ofderd Gasiwp evajvede | Afisustiaming themixre sever al
m nut €S Qfyemight, the carbon blac°kt %r&&dcpgas iSo1bY s,empsng,ﬁ' Rishéf Giel 9&9;85{,3 g g slurry

was heated to refl ux hours then coo n orange oil
was presekp® %.wnmwessb#act ed with several portlons of ethyl acetate. The

et hyl A sample SCtHE e&&n%kq,ﬁ;dﬁaw& Had Bdtn eRfthcted wlﬁﬁaﬁwemk\&% and

filtered. Renoval of the ethyl: d 12
L 2 ( 4 Cule8 FOARSH, 408 i, COMESROrD 423% Jorthe WHtENGb blasly Theretore, the carbon

To a stirngd dwtmomwgofmnam%nys)seskx (5.02 g),
prepared as gﬁJ scri bed above, in ZoohﬁLﬁJ?d\?\gsteer was added a
solution of 6.67 g of 37%HCI in 100 nL of water. After 35

stirring for 20 minutes an orange SEgkasplorsowas obt ained and was added to a

stirred slurry _of car ellets n 1I ter f water
To L he T osul {ITH cREPIR orhst lusigtey the i g ATABFRIER O fedapn Btk groget of

YW 96/ 18Gshédent invention. A carbon black with an lodme number of 120 mg/g and a DBPA of 125

PCT/ Us95/ 4
- “g‘u}& wasused 100 i of water. Gas was evolved. After stirri ng
the sI urry ovems(u@hﬁnophdngl)ménmdeb&aapieparedasfollows To apticretlisterrynafsi-f i 1 t er ed,

hed w th i gh
A ol o b RiebeerRe 6] a0 B s et el i one SONRSIHAO 1
over ni ght(24ng) dissolved in 200 mL ofdvateedTm)nehmmgeuixtﬁrermaﬁdmrre;ﬂnn@mrahecbutsa 1.11

%/g BOB E?e f%%n{u}aget gafq bl 5% fgrhﬁrl%t.l%r At thL ht?d &Pt t]'Blr:]rs a55mall amount' of oip\l»vgka product

- (4- C er rgrdspratim ]h)eﬂiﬂt[ cAftef @jving The SagioBHEIOHR- 10 doulEHDPmM tempsrayse, the aqueous

solution was decanted from the oil and then filtered. Next, elemental sulfur powder (7_2 g) was

added to the aqueous filtrate and the resulting slurry heated to reflux. After 22 hours, a large
amount of orange oil was present in' the reaction. Heat was removed.and the reaction mixture
30 cooled to room temperature. The ofange oil was extracted into 500 mL of ethyl acetate. Once the
ethyl acetate solution had been filtered and dried over MgS0y, the ethyl acetate was removed to
give bis(4-aminophenyl) tetrasulfide as an orange oil.
Bis(4-aminopheny]) tetrasulfide (10.5 g), prepared as described above, was stirred in 300
mL of water, and to this was added a solution of 13.7 g of 37% HCI diluted in 100 mL of water.
35 After stirring 15 minutes, an additional 200 mL of water was added. Stirring for another 45

minutes yielded a finely divided suspension. The suspension was filtered to remove the solid, and



Exampl e 124 This exanple further illustrates the in

situ prepWO95a8688f a car bon bl ack product of the PCTIRHSS654
invention. A carbon black with an iodine nunber of:120 ng/g and a DBPA of
125 10 m./ 100 g was used. :

Bi s[ 2- (4- am nophenyl )ethyl Jtrisul fide wésaﬁrepared as follows. To a slurry

of iron po I . : et . J ]G N @
500 nL Erl \gﬂﬁeﬁ}‘é"r“’ V?sa"s?f?bb'\'/%ds“’-(é%gé‘ﬁm% .sﬂ’gpé’?g’?bd%&i PRS0 ity eﬂr‘ﬁ 67fH‘F ber r]Q
4-ni t r ophenyNexst tgalution of NrINGy €5.0428) iny30 mp o praterwascaddesh td ithesatbon blaek shiroe Ghar e

outlined s evolved. ﬁfté:”ktiﬁ?ﬁ%%' rfixhie vt R dedod ﬂa&%du&%s%oﬁ[&ﬂﬁgir‘ !
gram portions over the course of .5 mnutes 15 _ whi e mai nfaining a
t enper at ur e filsfatigs waded with @atepend drigd athi20 30 do e Feanstantweight.| ask was manual |y
shaken A samipfd of B3 LaBo ARGk gt WhichHah Bben!ehBacid diithi BHF Mernight and
4-nitrophenyl ethylthiosul fate was conplete, a furth 9.5 g of

urt her .
Fe was addedriefneniised 2-3¢% cwlfuricameated 9r1.09% for,the aatreaies) black. |TEherefore therfathor ool ed
to room ack product hdd U TRShASLY dF anRBULKAC A5 s B4 - ghighgr r] OH were
added to adjbhglipthe ‘pH of theu% eact i onjtmﬁt{}re T gMﬂbfrom 5to 9.5.
The m xture was then filtered and the iron and iron salts washed with two
50 nL 20 ' portions of water. pldpe/dtl ow filtrate was acidified
with 37%g HC to a pH of: 1. At about a pH of .5, a white

preld pitate begar $4Pop Blesk P"Aﬂ‘i“é?“&’@&‘f‘ﬁ@d oSS -F13:d-Catlat-185048S WS 5 [err] C
ovter ni tgﬂt , Tpl‘éﬁ?red by fouovéing the nfeftlotl df E%xpfeobbﬁﬁc% @Jlihgtbysuﬁﬂehﬁdnaéfim,g ﬁ hed }M th
wat er en acetgne, an i, i ed. roxi mat e ) : .0

S- (4- ani nopmw@mwﬁﬁ%‘gﬁ S‘?‘lﬁlﬁ@f it ISR S0 4 f F7% HC! in 75 ,mJL a Solthion

To a sl urry op$.36 § o NENQ4! neIU0 RLPEFier.Cinb 4 |shukr 1205 i bof the issimedaitdn ibRclopdletdlin Of

wat er was 2 added solid NaHCOJ err] to adjust to pHto 8. As the

pH was rai SZ& er3.of A% di ssol ved yi el ding a sol ution of
sodisum S- (4- am napdampl¢lof the\chrbbrhblacki gréduttowhichChatl beeh exascted el (THF Gv@ight aid Of

Na[err] S[err].9H err 12. 3, pn 150 f ter dropw se
over the coﬂ%’es‘;; gianeh 1.63% syl ‘W’P‘Hﬂ{ 'ﬁé'@ﬁ%% f"ilﬁeﬁ‘egklaa“ mre%m’%?eon“%‘wﬁ i on
of a preci pbraeupoduéfhaﬂm.osmwg(ﬁftatmhemﬁmmsw&m{ﬂaag-gampé.on m xt ure was
stirred for ' 15 m nutes and then extracted twice in a

separatory funnel with first 200 nL then 100 nL of ethyl 30
acetate. The ethyl acetate extracts wExsmgold® ned and dried over MgSOH4. The

ot 6d yi el o of By Yepkeracuct BURRMNER L PN @Y Wbl wad | N0

11.3 g. prepared by following the metlitd of Examipler 136 and ugingya sufpension of 5.27 g of 4-

bi s[ 2- (4-am I Jik b fof g 6. B3 oy

above, in gh@&gr@ﬁg% té\/\u/g%‘@r?r{de\/l\ggbo;ﬂ%gg gte‘g%%ﬂﬁwgr? Sf?‘?%g%ﬁbsw%q % (?I?F‘S’tn ed in
100 nL of waf 252 g 8ENaNO, in 100 ml gfiveatersang jasslurry 28Hg oDthe sdmpa garbon blagk pallgis i onal
200 nL of k y\ﬁgq, ded and the m xture gently heated to 45
[err]C andmg{ziqrterre %ér?' 15 mnutes to obtain a solution. The resulting
sol2ftion was coolAesample of the carbon black prodygy vhigh)ipd Sepn extracted with THF overnight and

PCT/ US95/ 16 486k contained 1.54% sulfur, compared to 1.00% for the untreated black. Therefore, the carbon
erature_an ed to a stirred slurry of

- 57 - to roomtenp d add

carbon bl acRlagieprpducshad 03 rmolg of pttached {4s(-gHdrS-5-5-5-(4-Cgty)- grougsat or . Next, a
solution of NaN( err] (5.04 g) in 100 nmL of water was added to the carbon
bl ack ' slurry. Gas was evql ved. . The reaction m xture was
stirred overnight and the carbon bl ac {Example 133 product isol ated by

filgoration, washedcawohBladepiuct RivihgGitichel 4-ClRD-S-S5:5HG-CBl B gesups et
wei ght- prepared by following the method of Example 130 and using a suspension of 3.22 g of 4-
aminopheny tetrasulfide in 200 mL of water, a solution 4.16 g of 37% HCl in 75 mL, a solution
of 1.54 g of NaNO, in 100 mL of water, and a slurry 206 g of the same carbon black pellets in

- 1.2 liters of water.



5 : A sanpl e of. the carbon bl ack .product which had been
ext ract%#lt%rHF over ni ght and dried contajned 2, 09% sul fur,
conpar e 1868 o5 for the untreated bl ack. Therefore, the 16194

bl ack product had 0.10 nmol /g of attached
-(4-Clerr]Herr])-CHerr]CHerr]-S-S-SegHerr]CHerr]-(4-Cerr]Herr])-

groups. 10 - e - o Exanpl e
125 A sample of the carbini biack peodyxt evhich thadhbeen iekttaoted with THFt dvernight andt u
preparatipn. of a rhgn bl a f. the .. ... . = e :

I nventi on. e%wélﬁlffgﬁ'zg?"asg B“r\’/\n _ _a?\q#g' ?‘ﬁéorntgen%nér e uc"ﬂ bl_achO Tr?ﬁ‘?%maﬁlg%érb%PA of
125 black product iid .02 mmolig of arehed -(4-CH,)-S-S-S-S-(4-CcHy)- groupsTo a stirred

slurry of bis(2-am nophenyl) disulfide in 500 nL. of water was added a 15
solution of 13.6 g of 37% HC in 80 nL of water. The resulting slurry was
htated to 65 [err]C yi Bragiplegi34 gol d solution with a brown
solid. After fd4l ' 201, .1 QR : e B >

Sst %Jgﬁlg g&d'gigam\%q[a%Q hx'étxﬁ Sh n;g&afa%ﬂ)&ea éah:%n %Bl:lt grtoduct of the

the solution wa stirri to a roomtenperature slurry of

car bon blmeskntpiehtions A capton black with an jodine gimbeg of 120 ;p/g apda HBPAfdRS A

sol ution &ﬁ?@s 04 g) in 90 nL of water was then added to the

car bon blrgé:j S urr'élé%ver the course of a mnute. Gas was evolved. The -
m xture was sthiquiéd-aminostgreng)(4.02 g) was added, to & djlutergqneous acid splutiongeenionslyi t h

ter, arﬂg?ﬂ{eh %9 a@&%gl‘?it# SF 579 HCP 1?1 D US bitter VI P btirring the mixture for 5

sanpl e e” carbon black product which had been extracted with THF
over ni ghtmizytes, a yellow solution wagjphtainedand added astirred alugry, of qarhon blagkpelle {2358 1. 129

for the uptnaaledr RhaCKadaitids b Sdiftionlof Naﬂ@? fbfjm Sg) dissolved in 50 mLPdfadaker pr oduct

had 0.05 nmml /g of attached -(2-Clerr]Her S-(2-CJerr]Herr])- groups.
25 resulted in the formation of gas. After stirring the mixtire for 3 hours, the caghon k prpdyct

Thi s exangplsGsoldwaltyGitrdtloh Udshealwith Wi, RiaeBied &1126°C & a Bore@ndiadignl ack product
of the present i nvention. A_carbon bl aCE w.hg_gan | odi ne number
8% 120 ny/ g and sempipefthe farhonchlack proghct Jvhigh had been extracted with THE pvernight and

Ei sg 3- am §@ E&wﬁd md' il,,]{d@en' ,\bOifipdédtp BT ﬁasmléah&eatw bfacio rTI‘heaefote, the |

I s(3-nitraopheny i sul fj 30 - ol.l o, ng.,a procedure simlar to
the one dR@%PP i"l?é‘ﬂP‘B?“"W‘“Q'géﬂ@B‘ﬁ?fmeﬁ(ﬁ'gﬁ*’é%%kgggs' Col | .

Vol. 5, p. 843. To 13.7 g of solid 3-nitrobenzenesul fonyl chloride was
added 46 nL of 47% hydgi Odilcla%Ci d (H) yielding a dark brown
m xture. The m xture was refluxed f " Rour s. _ During the
gour se of the Tigaedainpm, fulthee illustehites eheliy sipr prepacdions ofd cantwd black protiime ofithe er

B fmeniih e 5 6B e o BRURES ik Ul reven
cool ed, Nabi30) gmwaj useds added to neutralize the remaining iodine. The
L a2 o e PRIl 0 e il b e ka0
06/ 18688 Tanaka et al, Chem. Pharm. Bull. 1974, vol. 22, p. 2725, and was dissolved in 600 mL of water
I_Z 543 U_SQS/ él'oggix%lng 3.50 g of 37% HCL. This solﬁtion was added to a stifred slurry of carbon black pellets
(215 g) in 1.2 liters of water. Next, an aqueous solution of NaNO, (2.52 g) in 30 mL of water
was added to tﬁe slim'y. Gas was evolved. After stirring the mixture for 2 hours then standing
overnight, the carbon black product was isolated by filtration, washed with water, and dried at
125 °C to a constant weight.
30 A sample of the carbon black product which had been extracted with THF overnight and
dried contained 1.58% sulfur, compared to 1.23% for the untreated black. 'Theréfore,_ the carbon

black product had 0.05 mmovg of attached -(4-C6H4)-S-SO3H' groups.



then extracted on the filter with 300 nL of acetone yi el ding an orange

sol ution. PEMHIE688f t he ' acetone gave 8.4 ¢ Ofpcrmsgsl16194

bi s(3-nitrophenyl) disulfide as a orange solid. - To a
stirred slurry bis(3-nitrophenyl) disulfiée (8.4 g) in 100 nL of water was
added a solution of Na[err]S[err]9H err]O (20.4 g) in 100 nL
of water. The reaction mxture was hedixampled3¢ ef | ux 5 at which
poi nt ‘a dark red ﬁ&'eﬂ&hﬁ@ﬁﬂ’ﬁé 1@19&&?&6&' repardtioh of @2&&%'Mk5ﬁﬂu&§fm9ﬂfe§ent an
additional 5 err|9H err] O was adde

reaction ni xmvsm@napﬁdcarmatblanlgwébm jodine qumbsr oD129ong/e andRoDBM: °f:b7e§l TEHIOO g was
reaction mxtdyre was added 3.5 g of 30% Herr](err] in a dropw se manner.
The white precipitate whi ch forned was extracted twice with
100 L of ethyl Jisk¢-gh-aminghenzenesylfonamidalphenyl]disuifide vas piepagsd as follows. To N-

combi ned anqcéé,rxguﬂﬂn@vaﬁorm @ﬁcﬁg)rshmngmu@he @00 il atGbéhY teniperaturt! WasRadR 45 9 g

of bi s(3-am nopheny 3
stirred sl umpinoplenyf 198?@'(’ $19:12i 8 fnlwed by Pﬂdg'ﬁ (7-9%®- (The cloudy) yellgy- 8&9%8”5%“

described  mixwure was al]oweal@&biﬁfor'm hQurZ duhragrmcm.mmkﬁar g@&na}dnwis@uwl ution
of 18 g of 37% HCl _in ol uti on was cool ed

to 10 [err] dormaghq? é"§1?ﬁ3|73’r$91 %&F‘?—f& ‘%6? B‘Pl‘l‘gr‘f’aﬁf %N@Z’C’C’(@lﬂ“‘@wﬁsﬁ% Wi of

wat gy the reaction inlX@ife. ami&dem&Mﬁ réthovbd)afid W8 Sentaifii}y mRlARTwisQlilated With 1600
slurry of carbon bl ack IIet &% s of water.

) in 1.8 15 . ||
Gas was evol®etf wagrapd e F‘F‘} ¢! ik éoo e T compbingd ety L”ﬁ%c?ﬁi‘,"(c Swas
I sol at ed were washed thlbWatérl &b Txl’lﬂb ), wadlwed vall aVdaiufateddtifd soRitidn O & t Wb ML), dddd

bi ack pr oduCUehNaz e AATEERIES, Remove ofths eyl pospepilipd PR SERBE G procte 3"

dried cont aif¢edd This/thatersal whsisdded orapiasie containirig THE/(150 mLi),wad ONtHG §158chl)| vees k.

Therefore, t cagbon.. | agk _pr, t. had 0.09 |/

att ®ched - ( 9&%81_&'5@ g_slggrtggs_llea{'w _he%srcg tﬂ 6e§'h1x 8.?@1' 4 hours at reflux, 4%, ongPPltICl

Exanpl e 127 were added, and the reaction was confifnied atreflupioe 22 bours) €Pheiclehtiringa salation veis
preparation . _

I nventi on. %:"ée?b%g ngxj:ﬁ&@?&gugg%&fa@ Fuu%r&ﬁgé; %1% &‘2‘8"%‘3?%"’%%3“ dathf)BPA of
125 nl/ 100 geswkisg mixture extracted witly ethyl acét®e (3 x 200 mL). The combined ethyl acetate extracts
6-am no-1, 2 t o) t

oo oo YRR DiAUGR 085 R MREAS SO e R
Hea2ltl, D. D. hecwiaceBiscyieldede3n.2 wmwmm ana yellow solid. solution of 3.5

g Hd in 50 nL wag,ﬁx-(mnﬁd&%emoﬁ%ao%h@nﬁmsma&18 ss?FPsﬁgﬁsdusadéécﬁs&l e

(2.38 g), and the resulting solution coo err
Next, a col dbavs| wasidissolusd inauixtase,of 500 mh of yates, 632 gf gegigne, and 13.65 g of 37%gded,

and this mgayr %M@&l%lhn&ﬂd@cobﬁdﬂn alikd waek talhliddNNO,C@5.698) WMsadkeapel | et s

(105 g) in 500 of water and 100 g _of ice. Gas was evol ved.
After stirr |Yff§"'t8r?e“°ﬁi’ ?FGP‘@“W“‘S‘W&F Qrangeprecipitate.” This mixture was gdded iy oney

progiict was péfibh ashesbxd:ysﬁmﬁgt shittyl ama:bwamq;emd dzzy\@)tnarmad&doﬁmrqpsmks, and
air dried st n A sanpl e

of the car b&?alh Ga8s FES?JKF& "&QE FEY H’éﬁsuﬁré‘gﬂveé'%q‘ and ftpredie rollpgtpthecathoniblek  and
dried cont aipftfldct 1 Thé&4rison| bliadk prodapas eakhédwith @ish Eddlecttdisy filtthtonsdnddried ACK.

Attached |6 llCHBOS e o " "N oor1sees |
PCT/ US95/ 16194 A sample of the carbon black product which had been extracted with THF overnight and
30  dried contained 2.21% sulfur, compared to 1.14% for the untreated black. Therefore, the carbon
black product had 0.084 mmol/g of attached -(4-C6H4)-SOZNH-(4-C6H4)-S-S-(4-C6H4)-NHSOZ-
(4-C6H4)~ groups. :



59 - Exanpl e 128
This exanple further illustrates the in situ preparation of a carbon bl ack
pr oduct V¥ 96/13688 present invention. A carbon bPSEUSH1619n
i odi ne nunber of 120 ng/g and a DBPA of 125 m./ 100 g was used.
5 N- nor phol i no- ( 6- aniggabenzot hi azol e) - 2- sul f enami de was
prepared as follows. A solution of Nal[err] was prepared by
adding 12 (35.5 g) to an aqueous solmm':plm.‘ﬂonsi sting of Nal (47 @) :
di ssolved in 1 [ c (6.5 9)
was added to a%hls exa'npie fifte? ﬂ%%?s ug, °'§?f2a cmab %%ﬁgﬂ%?'f?émhg?%&t 50 mL
of wat er . infdrkiel. Atcasbon bigekl with ﬂﬁodmmnmﬂmofalzt)myg andaDBPA of 125 k/dfthg wad ut i on
was obt ai n%Sl to which norpholine (9.28 g) was added. To this m xture was
added 10 the previously prepared Nal[err] solution. A brown .
pseci pi t at e f opPhehylenellianine @87 E) waswissolved inr25@ nflmf water containing 9.11 ¢ ofigis. The
solid was at ed Ll ir.ati ' i rﬂ% rfei ed in
75 nlL of Htfoi.hls was gxle&e%%‘n‘-g%!’%ﬁﬂgﬁﬁ Jém-g? 536 F 2%%6] ov@ﬁ?ilﬂg c{ﬁrry was
added dr owms\&asald&dl (Tthe oesultifig Buegreen solutiprp was added in one pomomtomaptﬂlycsﬂrr@g hanol
over the r t 12 Y t
Cerper a ufigt) ofcatbon 8ol bt $82, i £l Salel ol 285 o ik Oy ws
evapor at ostirmd dverhightand fillered 1aolirstithocarbonghiack product. This prodyefeas washed withi on  of
tore o d fo ected by filtration,
washed WIW glgil& g%ﬂ%{t‘@rm ngﬁlja ?‘l’lgtgo%%ﬁta&éj%ﬂéuum oven at 60 [err]C
for 6 hours. 9.2 g of N
mor phol i no- ( 6- ani nobenzot hi azol e) - 2 Exithdie s de was i sol at ed in 80% purity. ‘
To a stirred slurry containing carbon black pellets (175 g
N- nor phol i no- (‘@his example further illustgates theRreperatinn b aghon blagk, P'roév&sﬁf e P(e?enm 9) -

and NaNQ2; n(r&m&@ ﬂ)caiban bladll it mﬁBmwhﬂﬁbeweﬁlzedH%mm 2OBPA of 125 mL/16®f Wad ON
consi sting of 3 g of 37% HCl diluted in 75 of water. Gas was evol ved.

Abt er used. stirring the slurry for 48 -hours, the carbon bl ack
product was fi pbipgédy ﬂ:nediﬁ:ﬁﬁ@@ 48igh Kvay\Giksolved M BF0 mL of water containi@lg AU ga;if 3190

[err]C to_a constant wei e, ;of ar bon
bl ack proH&tt ThihVayrogls i "b@’e‘ﬁe bath. and 2 sojutign of 3368 W&@Zrﬁ%ﬁ‘?’eddﬂdzg BL o
dried conivaknwst abidddl %hsswme.greenaenwaﬂ dd@edlin dbRpdnivn tb raeap.my stirfibgesiurdy afck .

Therefore, the c h mol / g..of
attached % %‘?‘”&? %)é% RpR2 l'é‘?%?fp‘%”“\ﬁﬂ’&&@‘“ﬁ%& $ gﬁge The shurry was tiffed

Qol err] %mgmd{ filteiddGbilceliecy the carbon black product. This product was washed with water,
Exanpl e 12 |e further illustrates the
prepar at i 6931""3?‘1 by fltrptipnnang doigd a‘plrzgdsré? aS?ns%thp Velgibsent 30
i nvention. A carbon black with an iodine nunber of 120 ng/g and a DBPA of
125 nl/ 100 g was - used.
Bi s(4-am nophenyl) tetrasulfide was p'"e'%ar ed as foI | ows. Under a nitrogen
at nosphere, a This example further. ilfusiraxsi thenpregfaragiony df aycagtfonplagkiprodudy pbph@m@qmn n 150

f d
21 i on MRS B R ARk WA g b8P ot 120 meje g o DEERIFPR B0 PSR e

to the 35used. -flask and a thick yellow precipitate formed. Another

125 mL of THF %sbl?(gq&&t[ be rzi;t%ﬁz&@lf?ﬁkulﬁ&%as ared as follows. [§)€minb@sk warmed in

an ice water bath nono orlde Slerr]dferr], (2.80
m.) was athéwaptobenzothiazole (15.0 g) was added to 500 mL of water. To this slurry was added a _

solution of NaOH (3.3 g) dissolved in 1 liter of water, and the mixture stirred for 1 hour at room

30 temperature until most of the thiol was dissolved: A solution containing Nal (24.73 g) and 12
(10.47 g) in 750 mL of water was added to the thiolate solutibri gradually over 1.5 hours with
vigorous stirring. During the addition, a thick slurry containing a yellowish solid formed. After
the addition and continued stirring for an additional 45 minutes, the solid was isolated by
filtration. _ '

35 2,2’-bis(6-aminobenzothiazolyl)-disulfide (12.23 g), prepared as described above, was
added to 600 mL of water containing 13.66 g of 37% HCl. This yellow slurry was cooled in an
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- 60 - to the slurry over the course of 5 seconds resulting
in a red solution. After standing overnight at - : 15 [err] C,

the reaction mxture was warned to room” ér’rperat ure and the THF renoved
using a rot t ran e |sso ved in
CH err] d [elr%é 15ath an é?llétl ntcﬁrou a&(ﬁc{ﬂsﬂveﬂqg 58nﬁ_&w er was Veied. resblting, |
Lid and dr dwldblpwerrmwgsms adijed gronrelpbmen tm:graplldb ssuinltsiutm of cnrhnm’utwbpellae
MySq err] ] mn&?fg i i

bi s(4-am no&Eg E{/‘F‘ 2%(%? Ff;‘]gﬁf&ogmmn g%g gg\gﬁge ol e SGM (R’gmpg;“ é'd%hgljed

sol ution of topsllqgt @P cgbon higk prosuqts The profluchaswashedswitideaer and isgpropanol y  of

bi sg4- llcted by fiigBEhMARAREV A28 O (P UnliflGelgh 0) . Prepared as

descri bed a%hve I'n wat er , resul ting
m xture was.sti rAéaanlapf the carbom hlask profines whichhadbecn dxtoagis 24ith THE axemigbiostied t o

10[err] C, agd contained 1.69% sulfuf corhphrddh )éoﬁ‘??ﬂ tﬁed%rﬁl%%tw bIgdE. qfhenjém%%e (Hnbh g) in

60 nL of water was added over the course utes.

resul ting oblagkgsadpet had Q034 mmol/z pbastaghséf- %thé-%ﬁﬁﬁﬁhus)slsmupgf of car bon
bl ack pellets (213 g) in 1 liter of water and 200 g of ice.
Gas was evol ved. After stirri ng the mxture -+ overnight, the
cartBon bl ack product was isol ated by Erimplet40on washed with water, and

dried at This examﬂsﬁ%tﬁepllﬁstﬁ&?%%aﬂﬁ@dmta -carbon black product of the resent A
sanpl e of the carbon ack product which had_been extracted with

over ni ght aiftentien. A carbon blackgyitheag MW@&P@MWS&&MW%@&%MW@ Was 2304
for the untggated bl ack. Therefore, the carbon " bl ack product
had 0.09 oI /g gl 2t ached ke O Pt NS bt 750 4 Shit W BH ) <

13Qs5 g) in water (200 mL) wad fided @@mhﬁe éfur- adﬂ@dtmbﬂhbmmeﬁ ©5n 19EmL bf Vet
preparation_of a carbon b acr Qro ct. . of resent

P e e Sl G b 0 1 chigRbenel R hesgived: STp i ARG vl b A of

125 nitrobenzyirtiidrfia (25.8\B)Sin lpemdns _thh good sumng The resulting yellow solution was

ol ur ryof " aten sl of SR by ESaERDRC e Bl 5) o Woemt R Y T e e

added a sal whdtion theomixiusd wiscalloved\a|cosing fdomy tehptringé, rahdxhe red oil separated as(a2vidxy g)

di ssol ved in,20Q nL.of water sul ti oreflux
ov t he co"lﬂ% 9'?550119 was emamd }ah%&ﬁ Qg%%xfts@%"fed:ﬁ’ggg@%ﬁ Ehﬁour S.

t he end of dombined e&ylaacsatalektraamwtdmd over Nay&(®;, and ﬁltered Removalpofalecetliyl i n the
flask. After %gelyge%eggsgggoggaa&mo eagl #Jbgn;&f’su to roomtenperature, the

aqueous rom he oil and then filtered.
Next, el emental Alilof the apayeghendugt #2s dissolvad in a mixture of ethanolg2R$oulL) and twatsr /§0eous
f||trate an r r Iarge
anount of o'g%}nggo %ﬁ%%&&nr\gassag%t#%rﬁ@h(gﬁ?%@c{ng%H6%(1%{E 378 f é’n n&;%gl’mﬁd
red&éti on mistirned at rgfux for 3 hours Aty sbading tooropmdemperine 260 wlof wmewgpad@é a@dl

was extract
acet ate so|‘§?."%’ﬁ&'ﬁ“§pg‘een fafllfglp%ié and Gglral e overtb ¢ ooréln,l')'t-ﬁhe “ﬁme@g@t ate
was renpvedacette extracts were dried oyenNayB0 5 purl flieredo Brmenl 9f theethyl acatate wieldeds31a13

orange oil £ the desired - Bi s(4-am nophenyl) tetrasulfide (10.5 g),
pr epar ed asgges%r?sr%dprg u(‘):ve was stirred in 300 nmL of water,

‘and to this was 4eeisgphenddraminabenzsksulfide 7.7 ¢ prepaos jacresgrited abaye, was eddedie of
Vaigr. 35 250 mL of watédll Jo%nﬁuﬁ'lﬁ ﬁ'grB? 31% Hﬁlnuﬁﬁ%suﬁﬂg @ﬁﬁioﬁ waf&doled O arlee Bth

wat er was added. Stirring for another nutes yielded a
finely divi#éd seluipnefsy- Qﬁ‘ng NalNQ, dissopyes iy ’(?ﬁ MaQf yater @dded TP?)""'F‘E?RS\IE""[“F?e‘”aéoI i d,
and added in one portion to a rapidly stirring slurry of carbon black pellets (225 g) in 2 liters of water

containing 280 g of ice. The slurry was stirred overnight and filtered to collect the carbon black
product. This product was collected by filtration, washed with water then with ethanol, collected

35 by filtration, and dried at 125 °C to a constant weight.
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- - %&%198%88 the filtrate was conbined with a stiPﬁ%‘H’sé‘WﬁlPt/ of

carbon bl ack pellets (225 g) in 1.2 liters of water. Next, a
solution of NaNO2 (5.04 g) in 50 nL of-égater was added to the carbon bl ack
slurry. Gas was evol ved. After stirring the m xture overnight,

t he carbon bI adksamplecfi the carhon black produdt which had been extracted Wit THE pyespight\ind hed

wi th wat er o t

A sanpl e o %g%g(?gon b'?iﬁl EP%C 100\?%7 cﬁﬂﬁtug%eenhggt 'rrg%r?oﬁ thec bo'II']HF

over ni ght blacldproduct had012mmollgjqf|aéd=hed)ﬁ+§5§wc$ CH36Cgll))f eroupsc onpar ed to 1.09%
for the untreated bl ack. Therefore, the carbon . : bl ack product
had 0.10 nmol /g of attached -(4- C[err]H[err}) S—S—S—S—(4 CJerr]Herr])-
gsoups. Example 1 Exanpl e

131 10 s example funﬁuqmrsbaeh tbé Mdﬂ&&m\/mm pridi o @i present
-(4- C[err]H[erTf § S-S-(4-Cerr]Herr] gr oups
pr epar ed byertn@m 6\/61 Phekmﬁw ige “ER%]S 120mg/s ang B§Pﬁg>fz&255u&ﬂ%su“@ﬁ of

7.03 g of uékd. ami nophenyl tetrasulflde in 200 nL of water, a
sol ution 9 09 of 37% HO in 75 n., a solutio of 3.36 g of
NaNC2 in 100 niBiséamiaerbenyDhipsulfonate yras prepared @He‘vms Ranodified Prosrdye o Hleag

pl}?ﬂ {ﬁt S B%scnbeglm Lekltch L.; dﬁakt& \?htmrﬁﬁmm‘ LV\BAEN.. Retl58ect Bdl945 t23 139. To awe‘h-sﬁtrrm ed
(0] e carpon r.oauc |1 C a n Xtra W I Nni an
dried conf%%x@m@fs%’waf%” Qd‘i‘rﬁip&ﬁ?ﬁg m. &‘?"63 P¥‘Fﬂé“%€?€5‘£é§’“ﬁ?’ K.

T[l ter eL o & Eby Nt&e:lo_aulhﬁnyl chlonde (35.05 g). Alyelkw delop deslopb OTHIs MixwiieWhe Kaed to

a ache

Exanpl e 1% gnd stxrred under these condmons%g éﬁmbﬁesbﬂge Paﬁuc@m ttheﬁ QU?YF& tgf?oé Mhed
- (4-( er r iddheresh e Sl slidpredipilaa, Wher @MOviE the@tetone, 500 mL of hot

055215, U e 4o e 5 gt L S0 o B b SrsSLpRL o
sol ution ﬁzﬁgogbnu-a%&%ﬂd&ihenyi)tﬁﬁsummtea sol ution . of 2.52 g of
NaNC2 i n 100 m'l'he desi Jgnaip?gd 4 Slb'f%?re\é\élf qu% azgoélaceaugnao Carrocegn bl ack

pellets in A sanpl e
of the cadésetibel liBére,0T.08milds, s\m Chenh Sdc.HO24; 2859, rAlt ofatle bis¢4 THE over ni ght and

Ther ef or o *atipRngfifositahil prebiRPb 227 ef i i i BN SOBIE Hndpsd
aaot ached mJ.Aof(Z[‘Hl@] wisadded) 'me BiiBurS wast hfedto feflux and stirred) fop Sjwurs. After
E?Zm():l[ g ; rl]%iﬁ q,t]he reécqgn éo gpo er rxﬁg‘fk %Bstbtlf%ek'lﬁ Qrgyﬁﬁmj;@vah@golﬁt tached
pr epar ed DHECOL ladded wgrefulie umémhdiwhetf gaExmiwoe WhS €eenn énmnggpmclmumoﬁ;mdon of
.22 g of wﬂxch was isolated by filtration, yielding the desired bls(4-ammophenyl)th1osulfonate (103 g).
Brs(4-ammophenyl)throsulfonate (9.46 g), prepared as described above, was added to 250
25 mL of water containing 13.65 g of 37% HCl, and the cloudy yellow mixture cooled in an ice
bath. To this was added a solution of 5.04 g NaN_02 dissolved in 125 mL of water. A yellow
colloidal suspension formed. The resulting mixture was added in one portion to a rapidly stirring
slurry of carbon black pellets (225 g) in 2 liters of water containing 280 g of ice. The slurry was
stirred ovemight and filtered to collect the carbon black product. The product was washed with
30 water and collected by filtration. This was then washed with ethanol, collected by filtration, and
dried at 125 °C to a constant wexght
A sample of the carbon black product which had been extracted with THF overnight and |
dried contained 1. 85% sulfur, compared to 1.30% for the untreated black. Therefore, the carbon
black product had 0.086 mmol/g of attached -(4-C6H4)-502'-S-(4~C6H4)- groups.
35 : _ :



am nophenyl tetrasulfide in 200 mL of water, a solution 4.16 g of 37% HC
in 75 rer@%s;kalon of 1.54 g of NaNQ2 i n 10fc1rusesfigisat er,

and a slurry 206 g of the samé carbon biack pellets in 1.2
liters of water. WD 96/ 18688

PCT/ US95/ 16194 - 67 -

- 62 - A sanpl e of the carbon bl ack product which had
been extracted with THF overni ght andixample 142 dried contained 1.26%

sul fur, corrparecrhisexah;@@ﬁfnﬁ@rmism URY prépatacn 6 Déatbon DACK po@ictof thé bon
bl ack product had 0 2 rrrml : Y j Podicto Presoal

-(4-derr] p;[vgqqo]i) on; t §°‘t g{gltfrbxro&]ut S r‘lzﬂ ?f 128%@ a DBPA of 125 mL/100 g was

Ex?npl e 134sed. This exanple further illustrates the in
situ preparatio a car l.ack od ct .of th

Cndention. A ca%g‘%mw&eﬂz YOS Bt oh et S potying o grriratrrP LR, o
125 (55.0 g) in 500 MDGf THRaRs adied! slow]y, with good stirring, to a solundnloqmlags-QH 0

4- am t
o v ous! 5 e 1 er 8t i e S S ey o o et o g B0ur BSRPRL o
wat er. Aft ef thstr[-IIFranmgltiahm yleldddA6E8 ¢ effbisid-nitrobenzyl) sulfide. m nut es, a yel | ow

FOL o Y25 0Ll i A Wi e 5 Y i, g P el i

NaNIC2 (2. 94oligivedibys $301 mle df 2N HEXD and 69if g viat(mrpowder Whnle snrnng lveemlldlse thei mixive
format | Or_] Of Was Rédted afA‘ Iehsx fo?%lho rg nﬂgérh:gollmﬁ)% %ﬁx ttzxﬁlgera%urp%é L é%te?%fegon bl ack

product washed wi th water, and
dried at 13ddefleand i€ rea&mm wm uﬂtexmeghmh 1980 mL of ethy] acetate in several/pogignp| e of

t he carbon heedl
dried cont g? %e&“ggﬂgéyﬁ&a[ oleg%cgg%ﬁ%g‘r%g W%‘ e%3 um(%yaﬁég%hgg&%\aack
Ther ef or e, ateknte yielded 28.9 g Of the dan@ob\S(b-h!amkbepzﬁmmde had 0 06 mol /g of

SaC hed -(4-¢ %J(A ﬂnﬂ&ﬂeﬁyl)%ﬁy 9r8ré), ﬂééﬁ“ﬂ%f des?nbed above, ﬁs added to 700 mL

Exanpl e 135 20 urt her ustrates the in
situ prepachwienropkining 2438 36%&%‘121 pmda@l“ns)ﬁ""!t#?e was stired for 2 hoursang thep t

I nvention. .{u&ah Qe%etmc lﬁ\ Windibn 8617, wgl NBRoL dilded Hf 75'AE of Whisr @4kchadedDERA\ Of

125 was used

S- (4- am nopseltiys 9rpwn sallbical povzention vas(addedcin gye Rostion Jp & sapidiyistisgog WYLt hod
descri bed iRpon black pellets (350 g)a:HQkSaht&E o%amr%ﬂ%lng D80G gof 3!l TThe shi¥rwas\sitred 22,

p. 2725, and was di'ssol ved m. of wat contai ni hg 3. 50
g ¥ 379% Hevemightjand tep ﬁ%t«rreﬂwwwaaeca%eab@dﬂefkgfqdvﬁtea'h’g PEednsy w3t washedWith b ack

pel l ets ethanol then thh Qv%yé CGI)ecieﬂ b§ fiﬂrahédi Qﬁdsdrﬂﬁ al'BiseC. 0 biR¥dstaneighlUEOUS
solution of NaNCQ2 (2

slurry. Gas was Ae%PH!P!Féﬁ 'he?ﬂqb@? blagk ?‘P‘f“ﬁb“"ﬂ‘ﬂbh%bﬁ“lﬁ"gaqtﬂrw‘g' ﬁ%? BaiE t £ 1he

standi Ng  dried contained 1.34% sulfur, compared to 1.00% for the untreated black. Therefore, the carbon

black product had 0.11 mmol/g of attached -(4-CgH,)- CH,-5-CHy-(4-CgH 4)- groups.

25

_ Example 143
This example further illustrates the preparation of a carbon black product of the present

invention. A carbon black with an iodine number of 120 mg/g and a DBPA of 125 mL/100 g was
used. ' |

30 ' Bis(4-aminobenzyl) sulfide (10.99 g), prepared as described for Ekample 142 ove, was
added to 700 mL of water containing 18.2 g of 37% HC1. After stirring for 2 hours, the solution
was cooled in an ice bath. A solution of _6.72 g NaNdz dissolved in 75 mL of water was added.
The resulting brown colloidal suspension was added in one portion to a rapidly stirring slurry of
carbon black pellets (225 g) in 2 liters of water containing 280 g of ice. The slurry was stirred

35 overnight and filtered to collect the carbon black product. This product was washed with ethanol

. then with water, collected by filtration, and dried at 125 °C to a constant weight.



overni ght, the carbon bl ack product was i sol at ed by filtration, washed wth

wat er, and dried at 125 [err]C to a constant wei ht 30

A sarrpl MVQP6/18488 car bon bl ack product which had been extr a@CTTSIHAEMHF
over ni ght and dried contained 1.58% sul fur, conpared to 1.23%
for the untreated bl ack. Therefore, theggcarbon bl ack product

had 0.05 nmol /g of attached -(4-Clerr]JH err])-S-SO3H groups.

WD 96/ 18688 A sample of the carbon black product which had been extracted with THF overnight and
_chg U_SQS/ gine;d contained 1.40% sulfur, compared to 1.00% for the untreated black. Therefore, the %I e 136
Thi s exanplaek produchiead 0.125 msnougtoéatmhm #-Egit)aCHpS- m{z-(a-crﬁar Paroupt.ack product
of the present i nvention. A carbon black with an iodi ne nunber
of 120 ng/g and a DBPA of 125 ni/100 g was ' used.” 5 _
Biss(4- (4[ err] - am nobenzenesul f onan Expeplenyd | di sul'fi de-was prepared as -
follows. To N- I stlrlngln
acet one (500 rr1'3"s SEAES leo%“?%r’r%%&%%u@ﬂ’%%?ﬁoxaf gmﬂl%’n b(ila%k &;%9(;3 omhe IEphenyl '
di sul f i deinfvérdion.2 Accarbbw blagowith Bryiogdipe nefnbee of 72008g/g and TPBPA |oﬁmmg/my@oo pwWapr ange
reaction d m xture was allowed to stir for 20 hours, during
which tinme a clear, golden yellow solution ' formed. 7.5 nlL of
37% HO was ad@ixB-aminatgnzyl) sulfidevwesprepasadchs follows.a di solution oft 3-uitobeaay! chdefisé t 0 10

t . t
B GrrC (AR B fL of YAFIASLANE WERURHTY RS ARD (499 AT Bhilhr L ©

acet at e (Sowly2gth gepy stirming: Trusriyixtuse) was Hiiped piceom tampesatureafor £8 hours. Removal vere
washed wi Bﬂh}é‘gﬁ? land ﬁlt?ﬁm;noﬁelﬂgd)ﬁ@’\%a Q3-Wu%ﬂ-.n§ylf§ﬁﬁ&at ed brine solution (1 x{

100 mL), dri over err err and filtered. Renoval

of the ethyl ac@dlf&hismatrpl yay disspived “b$30c,mlue%eﬂpﬂne‘ddclt litgrg of watgy,was added

foam Thi uamcﬁsyﬁdoamfmmaﬁ@smfg &s&nc‘p@naal Wi sJ:HEg (ik6iQush; ke and 2N
HCl (150 nL) was dded. The resulti ngos urry was heated to

ri8f | ux. Amixtyre yias Pﬂmﬂéo reflux @’FI“L?X““EB Mgre jron pawydeg{15.0 g) was added, and the ¢ added,

and the r gggioh Was WeHtinGdAtk refiue torah addifidnK1 Aok, ABerdobling to Tdoth ©paire) BHJe
sol ution was al |l oned to cqol to room teggeratur? and carefully

made basi FEagHoR AiLtyte; wps kEfaeien sevstal times with ethyl acetate. Thec Aredur e

extract edextabl wetetiried aeeemgsog, Ind fikééd. MReimoval e the @i ii:@ldte@'idldéh 330 iR
extracts hed with water (4 x 200 mL) until neutral,

dried ovefiesf{&‘t'é‘F(?]a@ﬂ‘_’B?”rzYl? "filtered. Rempval of 20 the et hyl
apet at e yi el de®is¢Pamin¢beniyl)t shifidel €I9960, pdpardd @i dedaribad yhz:lvb,cmsaodehdo 400 mL

s descr | BeterSonnng 1655 537 pOHEL, AR ROGHY o § ol A< by i sobbn PR r

wat er, 63gedal). of solution 0672 g NAINO3 dfiﬁ)l@d(ﬁ 781':’1%0(" water was added. 'HEIresuIﬁhg s yel l ow

sol uti on n an-ice err ) S
Saded " bR Ao sigberdin A adbEd Bon? Bhpden RIX roRED T uaf 3¢ %%%Péﬁ%‘e
precipit abﬂletsTﬁtZSSg)rii 2tluutsaofvmeraddaning R8gef i2& The slurry was sqnmdtqvgmgboang

épl dly Sh JE';% @J.cr{hr )ém-g&n ﬁ%k%uptj aﬁlg lp%%bc.}t%? Ss%gdr’wgﬂ eth o“hép wxll)}l_le slurry

etone/vva er s was ev
was st i rr edencalleaied hy ﬁlmdon‘, ahd dried @t 125 &)tblaerenslmhv!eislar bon bl ack

produt . The gl BBy 3/caoR UHSd pibiR: YRSNGH bk S B bEGEH ol

filtration, C to a constant wei ght
A sanpl e di’redtdoatamest b50f% shlfusicopparaditor L. 24% fon theaumtrented blaskt Thesefers, the casbopH-

over ni ght  A0CE o duct had 0.09 mmol/g of attached -(3-CgH,)-CH,-S-CH,~(3-CgHy)- groups.
o N "

Example 145
This example further illustrates the preparation of a carbon black product of the present
invention. A carbdn black with an iodine number of 120 mg/g and a DBPA of 125 mL/100 g was
used. ' : '
35 Bis(3-aminobenzyl) sulfide (16.48 g), prepared as described for .Example 144 above, was
added to 500 mL of water containing 27.32 g of 37% HC1. After stirring for 2 hoﬁts, the solution



30 dried contained 2.21% sul fur, conpared to 1.14%for the

unt r eat eghgyeAsdss Therefore, the carbon bl ack porusssuéisad 0. 084
mmol / g of attached -

-(4-Cerr]Herr])-Sqerr] NH (4-C6H4) - S—S—(4 C[err]H[err]) NHSQerr]

(4-Clerr]Herr])- groups. -69 - WD 96/ 18688
PCT/ US95/ 16194
-64 - was cooled in an ice bath. A solution of 10.1 g NaNO, dissolved in 75 mL of water pas addf 137

Thi s exanptie résultihg 8rowhn cblitidat atsmsnbMWaqaademnahe pcrmon‘ toa rapidlp stirriing simky @fr oduct
of the present nt i.on

of 120 ny/GeeRQlagk pEA 4P g}_%yﬁﬁ?f{)&aﬁr %o\éga:%nb g o 1ce Vi‘he L]u nwlasgs(?xrrg(? nurber
p- Pheny| enediniphi @ fiwred To gplleatair cdibors blladqmdum 7B produce wasatashed(vomtealaml ng

9.11 g of 37% [ D | ath, and a
ofution o e%w'ghwﬂferr\ﬁ?{ﬁt%dr ?y]wqh?uso g’oaf“vecﬁid aﬁ?g g&a %ﬂ“gm wefial wat er was
added. The resuAtsamige bi thecaybonehiack podudt shichhed bedl exiractad witk THEovéraightiand o

301 S b e 1 20% i, o 1 B0 S BB A de o il 2

liters of
stirred ovilackipyiiuctsad 0094 mmowottana@w I-(éﬁﬁHhh@Hgﬁ%rﬁ-l%Hak gpupsiuct . This

product was washed with 10 wat er, collected by filtration, and
dried at 125 [err]C to a constant weight.
BExanpl e 138 Thi Exampleddbe f urt her i | | ustrates the

prepar ation Of ?é{ 1d fEAJd@ R{S%QF%ML&&& fRlc %?tpﬁlack product of the present

I nventi an. e nu a DBPA of
125 ni/ 100mgenm Asarbon black wuh andedine number of 120 mg/g and a DBPA qulﬁﬁ&%{/ll B&HF ani ne
(2'43 g) Waggdissolved in 250 nL of water containing 9.11 g of 37%

HA". This was cooled in an ice bath, and a solution of 3.36 g NaN(ferr]

d| ssol ved in 12Bis¢tamigobenzyl) disulfide was prgpared agfollows o gpixturg |°§4ﬁ¥‘i9€°"@¥leen

ution n% é)fin 95 mP OF fre@ihol ShaP238 i 6H Watek twiak héaB@ uRlill $0)uti formed.
arbon bl ac (225 g) in 2 liters.of water containi I ce.
The slurr yTWi@ ‘S&slaﬂ‘ieédlw with good stirring, a$altigh of Nag$2P3PHe? £1F- g‘cﬂ’d‘b?&e@{‘ t he
carbon bl 4r OIS tmixedi@ivias BeR Sitfeld a¥\RBu¥\ibF Bdurdi Alerddbifig, to room temperature,
collected by filtration, and drjed at 125 err Ctoacon t
Exanpl e 13most of the methanol was removed, angd fp ge?é ?farqgliomma ES%%B éqlggve?
prepar at i ogyded a soliidh REN % 600 ﬁiilbﬂwa&f' THS why mmtt rédm temperature for 18
I nvention. A carbon blac th an iodi ne nunbe Jrg rrexg 4..an nd.a I%IQPA of
ormed e precipitat lated by

128 ni/ 100 tglrsv\gngmg which time a creanbgoéca'ed opague mixture e was iso

2, 2" - bi S( 6fRERIAUAE WESel WRE Makét yielding BY .1 igh? bisisnigsbeman) eitbulfide. 0l | OWs.
6- Am no- 2- ded o 500 nL

of water. To thpk‘(“sﬂ‘ifﬁbFVyM?“&ﬂﬁg@%Z?t as $dlea b'Ds gﬁgtﬂf V\%ﬁm eﬁﬁ’é—? (3.3 )

di ssol ved pgprokirhdtdle73°Gbllowat ®F filtatich tibeneeded tiniordersb obtied clear solutipuToabis r oom

heated solution was added 0.5 liiers of water, 30 mL of 2N HCI, and 16.4 g of iron powder. The

25 temperature was then allowed to drop to approximately 45 °. and the reaction Qas conﬁnued at

' this temperature for 8 hours. The reaction mixture was then heated to reflux and allowed to
continue for 3.5 hours. After cooling to room teinperature, the mixture was then extracted several
times with ethyl acetate. The combined ethyl acetate extracts were dried over Na2$O4,'and

filtered. Removal of the ethyl acetate yielded 4.69 g of the desired bis(4-aminobenzyl) disulfide.

30 Bis(4-aminobenzyl) disulfide (9'.32_ g), prepared as described above, was added to 250 mL
of water containing 13.66 g of 37% HC1. After stirring for 2 hoﬁrs the solution was cooled in an
ice bath. A solution of 5.04 g NaNO, dissolved in 125 mL of water was added. This mixture
was added in one poruon toa rapidly stirring slurry of carbon black pellets (225 g)in2 liters of
water containing 280 g of ice. The slurry was stirred overnight and filtered to collect the carbon

35 black product. The product was washed with ethanol then with water, collected by filtration, and

dried at 125 °C to a constant weight.



30 - tenperature until nost of the thiol was dissolved. A solution
containing Nal (24.73 g) and |2 (10.47 g) in 750 nL of wafer
was addWO9@1868R t hi ol ate sol ution gradually over 1.5 houPCTYUS9516194
vigorous stirring. During the additi on, a thick slurry containing a

yell owi sh solid forned. After t he addition and conti nued
stirring for an additional 45 m nutes, ?"he solid was isol ated by

filtration. 354 sample of the carbon black product wh b ted
2,2[err]-bis(6-am rl:obenzothl azol y? éfsulﬂhﬁleefn % Ylthglflgogler"élémand

descr i bed deasspataingd §.55% sulfur, compared @db@% fap tlsommeddﬂmkatrbemfemnmapubmg 13. 66

86?2.82{7308/0 blatk préduicPnada).088\thrRd 1! df Xtt%ﬁél @Q@Gﬁﬁ-dﬁ]z-@g-CHZ-@-CGH“)- groups. WO

PCT/ US95/ 16194
- 565 - i ce bath, and Example 1PN of 5704 g NaN( err] dissol ved
in 50 nL of water was. added. The resulting . - dark brown m xture

was added in orfBis s¥AmRlGfrthes illpsirates the W#"PP Pﬁg cagbqn hlack roduc of the prsens k

pel | ets invention. A carboh BR&k @ith fliodink hirftes onZG’}ﬁélE‘&n&QDBPAWf rl‘ﬁB ABA0G g Was | Ce.
The slurry was stirred overnight and filtered to coIIect t he

carbon bl 4ef product. The product was washed with water and |sopropanol, -5

col l ected by f Blst3-shin6tenzyBtisultide 8és prepatetDas|f6ilows! Q\ts&u@on(‘d?mﬁ%g? sarincﬂ

A,sanpl e ?7f t he. car.bon Iack é‘géi i?f”\m' ¢h had been extra 3 THF
der ni ght 234 8 in 233 mL o “’ate'a‘?"g - it ee0ds8igring, fora yolution, g3rpirgbengyl 1 0004
L og B h85zatldsxﬁﬁt(mio fbj iaoB3 nImfrxaima and B33 BBIoP ¥ater. The resulting mixtbe &k teh Oduct

a of _at
o (2. & e PR 5885 Anes coplin tp pom ppespre pog ghive mepgot ws
EXanpl e 1#fhoved, and the aqueous layer was extradtei \anam;hec&w t Redriovall of lﬂfet\ﬂa’ﬁreﬁmi :he
preparation of a carbo ac

i nvent i on?3" 5?“857‘5'55#"’@? %@%ﬁ%ﬁg‘aﬁ “B‘Cﬁ“ﬁé’f% Ys)"ftﬂﬂ'ga'ﬁ'g/ g and a DBPA of
135 nl/ 100 g wassolution of Na2CO (124s83k) in 1 liter of water was gradua]ly added to a solution of

4- am nophgnyl = L Rdb & 2% A sol u onof
NaCH (7. A é baiits 34} &%b“'g?zb\é“zﬁ'ﬂ'“ ‘3?“% 3 ﬁ{ e agsd‘ég‘ Rg50q s,

4- am not hatisyirgea edonf EpSratgie fpnl&ﬂﬂﬁntcmixnmlbed opaque mixture formed. TR ni xt ur e was
stirred uptil. . t i

added 4- %&bm@ﬁs l%atéﬂfy E%ﬁguﬁyahﬁ or| 39 kv?%% %ﬁﬂf 13_9 5’3 rb Fl(sgaﬁééb%@? good

stirring. disyifide esul ti ng yel | ow soI ution was then stirred at

rzgf lux for 1. SBR%ﬁobegiﬂ)' cﬂ&lﬂ“@ '('Pg' F%ﬁggedléol“y ﬁh 51 rPf éthaglgp(‘%{l%gslqlem@ﬁ t he

end of the t1on, e mxture was a to co to room
t enper at uang, themfilteradevhile ovamr Im @régaw ghtain aavbalasomﬁry) A . this heated soluu@bwan. The

solid was ecﬁlél& ?ﬁ?ﬁ:ﬁ%f Watef] 285! oPAE R, ﬁﬁpg%ﬁ@m\e"“‘@ \Uls)thena”d the

conbi ned acetate .extracts were 254 an tered
Renoval ofunbﬂéle@@m@uust below the reflux tem,eang hestige Yragenesied fQIf5 hours. Afier

4- ani nophgthe th-Bbdh 'iéﬁﬂﬁﬂﬁﬁ‘é 480'InLi A Svater was added, and the mixture was feh eﬂfac&nli‘e above
product was agsso lved in a mxture of ethanol (235 ml) and water (780

). To t rveralines it etiyh acestee Johe Sombingd ethyb acetste exiracts were dried ¢ysUNRSOu4a9. 78

g), and t L filettd! Rerddval of the ett%l acéthte ryreﬁléd 3115 ig@f ke dedifen bﬁ(shﬁua&enﬁf)t er
cooling tog roomterrperature m. of water were added, and

disulfide.
Bis(3-aminobenzyl) disulfide (9 99 g) prepared as described above, was added to 250 mL
of water containing 14.6 g of 37% HC1. After stirring for 2 hours, the soluuon was cooled in an
30 ice bath. A solution of 54 g NaN02 dissolved in 1_25 mL_oi_". water was added. This mixture was
added in one portion to a rapidly stirring slurry of carbon b_léck pel'lets. (241 g)' in 2 liters of water
containing 280 g of ice. The slurry was stirred oVerﬁight and ﬁltered to collect the carbon black
product. This product washed with ethanol then with wa.te,r,'collected by filtration, and dried at

125 °C to a constant weight.



the mixture was extracted with ethyl acetate (600 nlL foll owed by 200 ni).

The conbi weglo@idess acetate extracts were dri edpeypsoshanaOl and
filtered. Renoval of the ethyl -acet ate yielded 31.53 g of the
desired pr oduct . 4- am nophenyl - 4- am nobenzyl sul fide
(7.77 g), prepared as descrl bed above Wﬂé added to 30 250 nL of

wat er containing,13. 7 f % I sol u coo ed.in an
“ice bath A's ph"gﬁ% - %’I“%‘@ %j' ébﬁgﬁﬂm&e ‘Bl‘ﬁg@fﬂv 'lar‘fd125
mL of wat er dimldentainddhkb62% sulfiut, |cugpamd>¢b u:oe%vﬁa:sthe untreated black. The:dﬂbmlmemamae
portion to a W Ik 11N f 225 g) in 2

" ers of wipdibdledtad vobt Hayg b blathel 3Ly SR CHY, o650, 2

stirred overnight and filtered to collect the carbon bl ack

proguct. This product was collected bw { t|on washed with water then
wi th ethanol, collected 35 - ration, and dried at 125 [err]C
to a const ant weThjhexample further illustrates the xm@txgagétu@ag@teparauon of a carbon black

PCT/ US95/ 16
. 66 - Brgéhct of the present mvenno&) A car?on bl?ck tg ag é‘l”db ne nuxrr))Fer o& 12(} tgg{ﬁ Caxt'ld 8 ch had
been extracPBBAwE 126 M%&mvmt and dried cont ai ned 1.38%

sul fur, conpared tn‘Po 0990/?4f a?'[mok?ﬁyﬂﬁif&fﬁﬂ%&%a@ lpéﬁﬁ'ed ANBidRIsOA %olut'icmeof ¢ar bon

bl ack product ha

- (49  err] Hé42g)n %hvoﬂ[ @W lpLI WasCgddad, tp ja[wetlslitred sglutiopepntainingst-diaminophenyl
Exanpl e 141guifide (13.9 E) and morphohne 4R 'g§ meéﬂﬁﬂal(ﬁlof HE)t NE rdabdod ShikdeSrs sifed
preparation of a car k product. of present
i nvention. # Teqm E?HW“B‘F‘%R‘ %\P‘!‘ﬁs dFF“?%ﬂl%g‘er?ﬂ\%rga‘Gfa thipky ngeglycplack @ila KDBPA of

125 m/ 100 Q4ié@fved in 750 mL of ethyl Btk and washed several times with water. The ethy! acetate
Bi s(4-am no‘ghenyl ).t hi osul fonate was prepared followi ng a nodified procedure

to the one was dried over NasSOy, 49d diltpr LB?'{“B'H' of the. °“B&R‘§Fat° yiglded 96 aofdhe |

Cans J. Re%ax?@@ﬁano?ph&%ﬁ4-a&§mplk§ﬁ)sul?ﬁmﬁ;d&\el | - stirred mxture
of thiourea (11.4 g) in acetone added pyridine (16.85 nl)
fol | owed N-morphofjgo- ﬁ%@ﬁ’mﬂmﬁfa}m‘m@ é‘h B PrepAd %5’%5"*’&)“0"/& V&S | ow

col or devel gaeflo aWXIBstiffed nikhide BECardoR iackl(2R9 g), ice (280 g), and watef {2 litérs)armd ki rred

ool o was ke s s o 3 e RS Alioned . 15°RE of R Blotrd sl S s

Af ter renovioh@ioh BE3HE HCD (M6 55@073ﬁnmf waei. THe slurry was stirred \fért Shoumsefileraideled. A

pal yel | ow reC|p| f.or olated b f||trat|on yi el di ng
23 g of b é%baﬁﬁ ”ﬁw ﬂvg;%gdy\f%ngftgacmmm Weight The

deS| red final pr Aduﬁﬁle ‘Vhthe ohbai bm:d pioﬂhétmbﬁohg:aabaﬂdxtiacmmmrrHIFmvérhght and

procedure .

D586 Al 1| ofietfantgpeg 136 it B o V20 15 e W F pisck, ol fben

prepar ed abbiugk pratict/had .02aenallg e atacited -(47CHH0-SINRR) fgrolipi-whaae\HR2506 20

m. of 2N HOFHV@ﬁéaag%q{ The m xture was heated to reflux and stirred for 5

1924,

hours. Aft all owi ng the reaction to cool to room
tergSerature, nost of the THF was renoved and solid NaHCO err ]
added carefully until no further gas W 49" was seen. An orange
precipitate fornmed, whi ¢ Isolated by filtration, yielding

the desired bi s(Thiseiamplsifanher jllustiates thefin sit wetliod(of Pregration of a carbon black
product of the present invention. A carbon black with an iodine number of 120 mg/g and a

DBPA of 125 mL/100 g was used.

30 N-morpholino-(4-aminopheny.l)sulfenanﬁde (9.46 g), prepared as described for Example
148 above, was added to a well-stirrod mixture of carbon black (225 g), ice (280 g), and water (2
liters). To this was added a solution of 3.36 g NaNO, dissolved in 75 mL of water followed by
addition of a solution of 37% HCI (9.32 g) in 75 mL of water. The slurry was stirred for 5 hours,
filtered to collect the carbon black product, and dried at 125 °C to a constant weight.

35 A sample of the carbon black produc't which had been extracted with THF overnight and
dried contained 1.34% sulfur, i:ompared to 1.21% for the untreated black. Therefore, the carbon



Bi s(4-am nophenyl)thiosul fonate (9.46 g), prepared as descri bed above was
added to 250 25 nmL of water containing 13.65 g of 37@6 and
the cl ou¥PPAPS8%y i xture cooled in an ice bak HFS was
added a solution of 5.04 g NaNO2 di ssolved in 125 nL of mater A yel | ow
col | oi dal suspension formed. The resultihfg m xture was added in one portion
~to arapidly stirring slurry of carbon black pellets (225 g)

in 2 |itergackiproddtBhd 6.0 il 6Pl 4 H,5-8-NRR @roubs whefe RRS s -
stirred overni ght and filtered to col Iecfi t he carbon bl ack product. The

product 2ot 30 wat er and collected by filtration.
This was then washed with ethanol, collected by filtration, and

dried at 125 [err]C to a constant A sanpl e of
t he carbon bl ack product which hadmﬁé‘gﬁﬂéﬁ?act ed with THF overni ght and

dr§ed contai nedrhls aéﬂ{plsmﬁrihwmumﬁpnkmmoo oﬂpraﬁhﬂfatfoﬁrofababM1mq;mdctlﬂf&ﬁk.

Th f th k od d O. of
At ached JSFSIBEMAR & faton Qlack wit sR1oips approf g '?'f'f an&@&%?” f3ds
WO 96/ 186881/100 g was used.

[ché U_SQS/ 16194 Bis[2-(4-aminobenzenesulfonamido)ethyl] disulfide was prepared as follows. To Exv%ﬁl}pl e 142

Thi s exanysifred mixhiseof N-Ial:dqﬂiulfahmscmdﬁae OY.260g)in 50 el dffCl-@Ol;zamm licetHathowaspr oduct

fl tlgg % /aaﬁeélfmagyl%(sgy mg) £ f‘{i cyéta%gng?i DRarkih &1 Wsulﬁdeaﬂod Qg N, nUNMDEr
Bi s(4-am riad:)mttzyhs)remu#em ahd thecrsactioreyas sticredifor f1® hbws\at. rodknsanipataum Refmoval of _
4-nitrob I d
o1 oul . wi 09 Ctficta Yol rmysn-yello, soli, e el i BBy o i or Wl AFS°C
(43.2 g) ihouts ahd filkeredoto giwet 1624. g dfhblsm(*{aMIMmmnqsulfoadmdo)enhm) disglfidpoer at ur e
for 18 hours. %Mﬁ% of bﬂl (é—acetmmdobgﬁzeﬁégﬁfo-gﬁﬁxdg)gﬂyﬁ h{,&{ﬂr éé #l%ﬁxkfaé %46 8 ¢

of bis(4-nitrobenz i's materi al
was di ssol toeeflukin &8Gxtwre oH40 miiefabhnol ek 49rmk of 2 N HCle ang) stipped; at:this tathpergture

folloved by, ?ﬁ&:rpLAﬂér c6dlngtd ro@ﬂl%xﬁ&ralurg 20b nil! &Qﬂﬁ.‘?%?eraddé%h%esﬂxﬁxﬁ ng

vi gor ously heated at reflux for 3 hours.
After cool mﬂig basic b:omfulb'mdématswdé“ﬁm rﬁ_Wb\‘e Pieqigitate faymed which was isolated by qded,

and the regaehhigh of th bikicCaghbbas %&rrvﬁ&téﬂgrl metate @030 L) Ofrné Eétitlined GatlyPicetalen

several portions. nbi ned et hyl acetate extracts were :
dri ed overexmackSeere deigdioves N’Eﬁpad“d m&ewﬂtqﬁ@e&m picetate yielded 735 mg of they 4 o

Yhe! ded 28508 b@ﬁz-tmmn&aﬁdeﬁ‘édulwn&ﬁﬂoﬁdﬂynmaﬁﬂﬂwl) sul fide. 15

Bis(4-am nobenzg [) sul fide (12 8 g) ared as _descri be& B%ﬁrﬁ \@3 added
to 700 ni is[2-(4-amingenggnes f@s@fdlaﬁw esqriped pOOYEN| ¢ i ng
sol ution wag a‘a&édr:BQﬁs fnﬁrof%fa&pwn&: H;ehgzaf 37% HCl and the nuﬂmelcesledia aillicel Ce
bat h. A sol ution of err di ssol ved E %eé wat er was added.
The bath. Next, raégliﬂ'?q %&) Qo fissolvad o é’u&be E'F‘shw ded A& A Bne
portion tC’I‘h’% rEsﬁﬁing lydiowt diirFyl Wigh aBdedrih )tin@ﬁomon toa rapldly sumﬁ@ﬂhﬂbfhﬂaﬁﬁkbﬁd& | ets-
(350 g) in liters of water co he ,sl

ai ni n
s#rred 20¥"~"llets (225 g) n 13, lifersiof I’ﬁm&ngh '?afslsf“é?dg?ye?'@lh&ﬂdlf fEed t“h%°“8‘¥‘ f
bl ack pr odgssdon biabk §roﬂtidi)d'!1§i§ piodisct was Wasted witwater, collected by filtreddnaagll drbﬂ]etn with
water, col]lected by filtr, tlon and dried at 125 [err]C to a constant
wei ght. 00 °C to a constant weight
A sample of the carbon black product which had been extracted with THF overnight and
dried contained 2.06% suifur, compared to 1.21% for the untreated black. Therefore, the carbon
30 black product had 0.07 mmoV/g of attached -(4-C6I-1_4)-_SOZNH-CH2'CH2-'S-S-CHZCH2-NH502-(4~

CgHy)- groups.

.Example 151
This example further illustrates the preparation of a carbon black product of the present

35 invention. A carbon black with an iodine number of 120 mg/g and a DBPA of 125 mL/100 g was

used.



A sanpl e of the carbon black product which had been extracted with THF
over ni ghtvoseiisess dried contained 1.34% sul fur, ceoyusesdéeisd 1. 00%
for the untreated bl ack. Therefore, the carbon . bl ack product
had 0.11 nmol /g of attached -('4-C[err]H@err])- CH2-S-CH2-(4-Clerr]Herr])-
groups. 25 Exanpl e
143 exanp | r | aration
of a carbon bl a%'l&4 BP’B%@E’EY] lfyfh%éanf)r esglglfm"ttll t{)po%]mg “-nb'?ﬁ&ﬁ&?% J“Dﬁm& i ar bon
bl ack wi t hdaeribed ih Trecen WhiRobents, FT20rgnGhem. 4668, 28, DBRATo R “cbn@nmﬂ_d/rmﬂmreg)f\ﬁas

used. 30 . ( . ared
as descri b%cﬁt@b@bﬁg%’y% (1%585 5‘v2§0%m W&%%Zaxm)wa? %dfe& ﬂ%&f c?elgst9 %) %ngrﬁ_@gf

wat er cont &B+prapaneldithid] (§.481g).3 Thé deiigition Mixture tusred rwhite) gponddifiornafithesdithioh e This
solcution | ' ' ] ' 72 ¢
o err] B P aBomiaelln B 2ol SRS e il Riile

resul ti ng Bhroen, wadhedseserhl times with waten, and drieddol give (125 groé 2riénacetapridophensi)i dpi dl y
stirring sl of carbon bl ack pellets (225 g) in 2 liters
of water contal ni ng 280 g of ice. The slurry was stirred 35

over ni ght and fiAlltléﬁeajOft & (4 wietamidopheny)- b 3-dishianelsyas dissotved dny £30, miy pf ethaselo dhict

was washed and 5?“ egpﬁ f&gas[ addeﬁ 81d tht REQioWnlixturd?Val h eﬁtﬂle‘a% keiak. eﬂft&y

f||trat|on err to a constant wel
W0096/ 18688acting at this temperature for 6 hours, the clear yellow soluuon was allowed to cool to room

PCT/ US95/ 1@;‘:; tu d th ade basic with a dilute NaOH solution. The resulting light yellow
- 68 - %a re anc the matde aslA sanpl e of the carbon bl agkghryoduct whi ch

had been eRwegipitateavas ifolqtedyifilaasion.rivaghnd withgvater until neutral, and &qué‘a yielnidSi hefg

1. 40% sul fu,g,deg;,ggrpqgg,qmge,egylppﬁ/%ﬁ%et he untreated bl ack. Ther ef ore, the
car bon roduct had 0.125 mol /g of attached

-(4-Jerr]Herr F')(4'a'H’!PR!\°F>]1 -53-dithiane (713 2). preeard) WF@SFPW %"r"'oﬁﬁsadded 0350

Exgnpl € 144 of water containing 6.3 %(of 3799 AICS afik @il ¥o6led W:Inh&fbatﬂ | Wsdoluabeeof 2.2
preparation of a carhon roduct of the present

i nventi on. NPN@aF‘EW”BF’hW ’Oﬁ‘t’fr\wﬁﬁ Wwas added. - Thisfixturg wag adsled iy e PARHOD WP of
é 25( gd—/ 100 Irr;ng slu lr?' o(i:‘I carbon BIScR Qellets (225 g) in 2 liters of water cor1tammg 200 g of ice.

i s(3-ani ng enzy i de was pre 0 sol u Q
3-ni trobenms'@'mﬁﬁsﬂ @’45"“'? dDﬂ(“S‘% #"4‘!’%&9 ﬁl ]i)?ma‘ﬁf!nﬂssp'gﬂﬁ%d to
aI S\C/)\Al uti onhwezJ wmgéﬁml whtex, adlﬁl:d[aew ﬁil@a(oﬁ;sana ogigd atr124 °¢ id econaﬁmmtgar
slowy with good sti Xt i rred re for
180%ours. Rermova sample of 0 carb EIB"IT mq'}?gtbﬁnlef‘%f ﬁ'g el 96 n%'gﬂgg'@ g of
bi s(3- ni t r afIcbitaihed L63% dafur, compared to 1.21% for the untreated\blaciof Thieiefce, niwtcarbom| was -
di ssol ved 530 nl, of eth t s added
f ol | owed b&ﬁ‘i e lg?iﬂéﬁ r]?ga‘ﬁd“%% JG‘&{&%)(}’Q%@ Y& PRi 1 e stirring

vi gorously, the 15 m xture was heated to reflux for 4.5 hours.
More iron powder (15.0 g) was added, t11 reacti on was
continued at reflux for an additional Tn'ﬂour. After cooling to room

t egsper at ur e, t h&his example further illustrates the preparation of a carbon black product of the present

invention. A carbon black with an iodine number of 120 mg/g and a DBPA of 125 mL/100 g was

used.
2-(4-aﬁﬁnophenyl)-l,3-dithiane (-4.75 g), prepared as described in Example 151 above, was
added to 250 mL of water containing 4.55 g of 37% HC1. Next, the mixture was cooled in an ice
30 bath and a soluuon of 1 68 g NaNO, d:ssolved in 125 mL of water was added. The resulting
mixture was added in one portion to a rapidly stirring slurry of carbon black pellets (112.5 g) in 2
liters of water containing 100 g of ice. The slurry was stirred for 4.5 hours and filtered to collect
the carbon black product. This product was washed with water, collected by filtration, and dried

at 125 °C to a constant weight.



reaction m xture was extracted several times wth ethyl acetate. The
conbi ned ethyl acetate extracts were dried over Na2SO4,
filteredvo | of the ethyl acetate yielded 33.1 g of RETIUS9S/16194
desired bi s(3 am nobenzyl) sul fide. 20

Bi s(3-am nobenzyl) sulfide (10.99 g), _gyepared as descri bed above, was
added to 400 nL of water cont aining 18.2 g of 37% HC . After
stirring for 2Afaﬂh51§of mbearmluﬁckgfbdua&ammeeehrexmm with THF overnight &@ bat h.-

ht
A solution, of 6.72 i ssol ve 75 L of r was addeoF The
resul ti ngiried contained 147% %‘I‘f%/ﬁmﬁl??ﬁdd? gﬁrggffs‘ﬁ%ﬁ%q%‘ﬁx\&é& £Prs: thef3oBor t i on
to a rapiglick peddudtihad 0.0% mistiol’y op httaciedB@-CH 2QK1,3-dithiane) groups. pel lets (225 @)
in 2 liters of water containing 280 g of i1ce. The slurry was stirred
overni ght and 25 filtered to collect the carbon black product.
The product was washed w th et hanol Exdusple 183t h ’ wat er, collected

by filtration,_and dr at . 125 C to a constant

A sampl o of _t HERESHAIER AL Ot e S RS RLCened) Foieh oot ey
over ni ghtprésest invention. A carbon mhckaﬁkhmﬂmidmemdbér o620 mglgfaudammrleﬁi to 1.21%
for the u%&ft ed bl$ck Therefore, the carbon- bl ack product
had 0. 09 & 8% "5t ached

-(3-Cerr]H erNN)-b&ﬂﬁmMn})plﬁaﬁD-ﬁrpcraz]moéﬂfeﬁirmw jved mepated-as gnibwpsA s8ldtion of
anpl e illustrates the
E{)(epar at }%gz g 300 L 5fhac was ad{w ?é?%grs;eﬁ%%&? 44
i nvent i orﬂxmﬁnmhemumdam 3/\£)tdnd pipeiazié (36.7ra) mbla liteobf etif@olpg fgmetenipaatdBPA of
125 nm/ 1
Bi s(3- amoﬁlgglenzy%?}ofc P . ““"{“{%Hi‘g&&‘f& ipﬂrngrt)ea tuge foaé%lé?ulr%ang nT‘en ﬁ"g?grrpl e 144‘
above, wedEhe cream colored prectpﬂatdded%ewoh mwoandvme@d te piald25:1i sef trerdesiredy of 37%

HO . Aft | ution. WO 96/ 18688
D U A e -afifhofbhy Ppipakfibmuiteliiniad _
1569 - N.N’-bis-(4-minophsoylpiperazinpsulfepamide (112 g) Brenagediap desgtibed @boveq

Bl? 5%622? %éﬁ'“g%hﬂuﬂé xR Oﬂ’@itb@ﬁ bMES(2251 g ke (280 g), and water (2 ES). IRSUl ting

suspensi on was ad In one‘}(%ortlon toaraldly Stll’l’lng

slurry ofthls was added a soluuw?f 51 &)‘T‘ﬁ% Yjesplved in 4@9%”“‘?"@%"“@?& agolytionoft o

cont ai ni “97%3&@1 93%5 zﬁaers D 8f Whith! Dhe Wiy Wab Etl’rﬁd ovenight and ilered @\c@nét get and
filtered to collect the carbon black product. This product was washed with

et hanol Gearbon black Pmd'!%e’ﬁhwf?wcﬂl\)&%sé’t'ash@&‘@e‘&“édmwdf fndidrigd atol?S “GiR2dri ed at
385 [ err] Gnlishe FefefdSt ant wei ght. A sarrpl e of the
carbon bl ack product which had been ext r‘%chtfgg Wit h THF upvght an

dried contai neft sameipof e carben biack pEGNet PVH fﬁ%ef‘ﬁ?c“fiﬁé‘ & ack

Ther ef or egriely *a&nﬁaédbm % sulfur, compared to 122%foPihe ditfeated BEcK) . THfefotEake @Grioh

tt hed 3-C6H4) -
Banpl o 15k produc ad 0.1 ol o suached 4 GRS HCPal S 14T BPRE: e

preparation of a carbon black product of the present

I nvention. A carbon black wth an iqdi nls mnbe-r of 120 ng/g and a DBPA of

$95 m/ 100 g was
' This example further illustrates the preparation of a carbon black product of the present

invention. A carbon black with an iodine number of 120 mg/g and a DBPA of 125 mL/100 g was
used. ' ' ' :
_ Bis(4-aminopheﬁyl) disulfide (4.19 g) was dissolved in 230 mL of water containing 7.32 g
30 of 37% HC1. The solution was then cooled in an ice bath and a Solution of 2.64 g NaN02
dissdlved in 40 mL of water added. This mixture was added in one portion to a rapidly stirring
slurry of carbon black pellets (225 g) in 1200 mL of water containing a small amount of ice. The
slurry was stirred fof 2 hours and filtered to collect the carbon black product. This product was

washed with ethanol, then with water, collected by filtration, and dried at 125 °C to a constant

35 weight.



used. Bi s(4-am nobenzyl) disulfide was prepared as
foll ows.! vwovensssse of 4-nitrobenzyl 15 chl ori de (ECINBIF)61OM 933
mL of methanol and 233 nL or water was heated until a solution forned.

To this was added slowy, with good stlrrlng, a solution of -
Na[err]S[err]derr]5H err] O (72. 34 g) i n7233 nL of water. This
{n eﬁ)g; :t \S?Z, then Ss;[trl'qla’lé g{j the %li({%fbk#§ Pﬁ)guct wthﬁg 'ﬂa beer':A‘ LJEH%{: % 'rﬁﬂ o‘l/er{nB t

ano noved
aqueous sol dried eont{ingdplr 55% suifte compaa torl.) 0%dier the untreated black. Thetefiort, the sgbcut i on

For 16 20 ok vkt g Bl ot llen AR IS BBl 000 C T re

formed. The precipitate was |soI ated by filtration and washed

Wi t? wat er yielding 37.1 g of bis(4- nw?gyl ) disulfide.
Bi s(4-nitrobenzyl). disulfide (10.0 g) wa ssolved'in 1.5 liters of
et hanol (heat i ngThipexample further illustratep the @reparation| of a Z&pen blackfpsoduesof thefpyesent

filtration wag .neegded adgf‘%}&rgqg{h a&‘n%&ﬁtrl’i‘x elgofg?@ﬂxglé%% WDRPR) of 129 mi M08 g was

heated sol ution Vias a l'1ters m. of 2N HCl, and 16.4 g
of iron powsed. The 25 terrperature was then all owed to drop to
approxi mat el y 45p; aﬁﬁn&pﬂﬁ) 1) QREIGIOR. AT wad@ilsoNbER 1@6 mL of water containing 14.65
tenperature for 8 hours. e reaction m xture was heated to reflux and

al 118wed t o gof 37% HCI1. The a;qlmlpn Maethemeooled in #rHige Bath ﬂfdt%’rm'c gosthang! ¥2§ afddm

tenper at ur egob g H}‘ ABEMb o PDIbE BF 5228 ¢ RENGT diSRKBd A 35 mL of waise This thikiRS Wi t h
ethyl acetate. Thé conbi ned ethyl acetate extracts were over

Na[ err] SO evas addglnlg several portions to , rapidly; stifring slupgy of gaghon plack H@legt( 2)in &Ogt e

yi el ded 4. 69.1.%%&; Etﬂmﬂﬂ?' mmltah.sﬁrﬂnﬁr& NeheMdy wasGiiged foi 2 @ourdehd filtered to

Bi s(4-am nobenzyl) i de_( r@ﬂgrepar}ﬁﬂ aifgﬂ%‘g bed above, was
added to 25¢pliggt the carbon black Pmd“%f BIASHEC ‘b Y‘“é‘?%}"'Ho Af t er
5t|1'5|r| ng f0£<}112ccaigsyrmuaﬁohemaghwathns @5 £ambtad Welg]llﬁn ded. i ce bat h.
A solution of 5.04 Na | SS of wat er. ed. pellyS

m xture sanfple \R&I\gzﬁifh‘gbﬁ?% pb‘l‘?@“ﬁ%‘?‘? n%b?eB extraeied, W\éxﬁy 0|"tr“'f“|gngamsl urry
of carbon bhmakoRginéd!.82% aﬁﬁr,@bmpdi’edﬂo l1i10%rfer thé untreated black. Thereforg thercarbon
cont ai ni ng f The ht and filtered to
col | ect theglé‘g‘rlgﬁcﬁ‘ %‘@8%” minol °¥ﬁl‘a§%¥a§1%$eﬁ(‘f‘ ﬁpégo 8t was washed with
et hanol then with water, collected by filtration, and dried
at 125 Cto a constant wei ght Example 156 WO 96/ 18688

PCT°US95/ 16194
-70 - This example further Alusteates [the poépatatien of rdatbon bladfcmo‘p\cmfuhq prefamtch had

been ex1 2o suth B i B PR ol homte o 120 mep s S, S H000 iy

sul fur, ntreate re, the carbon
bl ack produosedhad 0 086 mml /g of attached

-(4qerr]Herr]) 3gwﬁﬁﬁgph§y§'dgﬁ{ﬁ£ E}]hl'lézb ' £in's6d mLISFHARS containimg

Exampl e 147 urther illustrates the
pr e35ar at i on 1953 8 0£:3#% HE1 b The kolysion as coolefl in ﬁ@cpb@%ma solution of 7.04 g NaNO2

I12\5/e nmt_; 28 0§ ﬁlsﬁaﬁfeﬁ) WGd)Jnﬁ(ek wike! M Alpﬂldﬁﬁnﬂ Y5PRE o fvatk RasHaEH, &lﬂh@mm of

added m one portion to a rapxdly stxmng slurry of carbon black pellets (225 g) in 1200 mL of
water containing a small amount of ice. The slurry was stirred for 2 hours and filtered to collect
the carbon black product. This product was washed with ethanol, then with water, collected by
30 filtration, and dried at 125 °C to a constant weight. '
A sample of the carbon black pfoduct which had been extracted with THF overnight and
dried contained 2.26% sulfur, compall'ed.'to 1.10% for the untreated black. Therefore, the carbon
black product had 0.18 mmol/g of attached -(4-C6H4)-S-S-(4'-C6H4)- groups.



Bi s(3-am nobenzyl) disulfide was prepared as follows. A solution of
Na[err]S[err](Jerr]5H err] O 10 (72.34 g) in 233 nL of water Wwas
added sIV¥QI9¢/18688t h good stirring, to a solution of 3-nitr @CIRSYS16194
chloride (40.0 g) in 933 nL of methanol and 233 niL of water. The resulting
m xture was then stirred reflux for 4 hours. After cooling
to roomtenperature, nost of the nethanol was renoved, and

t he aqueous | ayer was extracted V\Atmmllsaéet ate. Renoval of the water
fromthe aqueous | ayer yiel ded 69. 04 of the sodiumsalt of
3-ni trobenzyl (This3anile fustherjiHustrates the preparation of a carpo lﬁ%tprqslncr@f the present

Na[ err] CO[.,?veﬁdon( W2t bbbk | lwtth 3n tddine rxmaterwtﬁmg@in&t aapal Jr 12048880 § Wad

sol ution of he sodium salt of 3-nitrobenzyl thiosulfTate
(39.21 g) ed- 800 nl of water with good stirring. After

sty rring at romRd-ammesHRhyy &stflﬁlfe (1891HWias dissol el SRSE0CHL OF RetePdRiAthgaNt UT €
formed. The ecipitate was isolated by filtration and washed

with wat e o PZRHGy The sglud “o‘f’”tff’%‘f’%’“rﬁ“t’?eotﬁ‘@rﬁ‘g [)solutioni of 8.80 g Nal¥ OZ%dissglvrd de
20 in 60 mL of water added® ( An Edldiﬁdﬂhleﬂﬂh‘ﬁl.) ofCirdidd Iwfak Atled Zndth@ YesiBsg Mix6iso! ved in
1.5 l'iters of ethanol this

then fi red
V\/nl | e war ffdefl i, Preforog 10, p Fapi ge‘iﬂ""s‘g cPerobisck pellets %?g g)n’@at?%mi'&? ution
water conmmﬁgidaﬁhlﬂmuﬂiof@ée VERE @Mty Rids Siniéll f6313.208uidGind fiéred thoflecy Of

i on povvd ac n rthe heat ust

b@t o ¢ he decsarby lactodt B ot wesay s itk R 2 B 6GET Y A ¢ e

. cool i ng t diltratar)ahd>deiedran i 26 ¥ toéh(lﬁnsﬂntw&xgmater was added, and the m xture was
t hen extracted 25 eth C t The ore) ned
ethyl acetate &xPFRIEY RS "?/\ecraﬁ’oﬁslfacgkd %‘\i/"g:? wm\é\fié%ﬁf’een Xx"a&edew’%‘ﬁ'mg‘r'led“'?lf 1% ed. (
Renoval oﬂn&dmnmmhgflz Sef stlfitr ccoyipated el . B for theamtréaoe bikek Mhatefore, the carbon

bi s(3-am en | o

Bi s( 3-am r??gaﬁe %‘H %37 pmale ?fgmg‘g' (E' p%trsé"'CéH‘*)d SCrT bed above, was
atbded t o Exfinpi¢ 158 of wat er cont aining 14.6.g of 37% HCI. After
stirring for 2 tgﬂhy‘@égﬁﬂﬂln | bat h.
A solution of gﬂglééﬁﬂé e?t(r}il& . SSO I ?g%kﬁt(ﬂﬂtﬁ:g t'oéhrmt Ofthezfcrjéé%g Thi s
m Xt ur e winyention. A carbon black withi enjiodine onabeyof 1300mg/g anha PBBA #f y25mEA109 gvas| urry

of carbon, ack pellets (241 g) in 2 liters of water

containing 280 g of ice. The slurry was stirred overnight and filtered to
col l ect the carﬂmﬁ‘l’raminmnyl) disulfide (17.1 g) wasrdissel¥ed in THY ﬂm%w@c@ommae%?m th

8jghanol g 3mt:ttlwafh%rmsuﬁﬂg L&&toﬁdvapxo&eal ih Gitick 8&n aﬁd‘ﬁjs&&doﬁ%f%G g NaNO2

125 [err] const ant. vveaég
PCT/ US95/ Jd_gg)@vgd in 60 mL of water added.” 100 mL of ethanol was added and thlS mlxture was added in

- 71 - one portion to a ra_llpxdFly stirring ﬁulﬁamaﬁoﬁ)f)lam"ﬁell&@(ﬁg %) m 2ok nﬂ.r&% whi ch had -

been extracted with over ni ght and dried contained 1.62%

sul fur, cePRiRiag2 swallammet 9fdee.  Fhe slvay Was stirged IS‘Pfa?c‘PP“'s'H‘té 158?754 to collegbthear bon

bl ack pr O@4#6dn lhﬁ:‘ﬂ proddé&t’ 'ﬁlE?rddﬂctQﬂ‘Ias Jfablind W ethanol, then with water, collected by
-(3-Clerr]Herr]) CH[e =S CHerr] - C[err]H[err]) gr oups. 5

E%?anpl e 1difsration, and dried at 125 C to a conspant weighty i e further illustrates the in

situ method of Apgaﬂ@eroitmmﬁ bRCKE folRfwhitiARdd been extracted with THF Gdddﬁikhtﬁﬁd t he

present I_ rdxgdngoln&r:]led 25 ‘% sulglr, c%lm%grléd \t,g lt n)fpor Ithct)adumrll'eea L{alacl(?r Tlct)erefl , thgrgargo and a
black product had 0.23 mmollg of attached -(4-C6H4)- -S-(4-C6H4)- groups.
Example 159 - Comparanve Carbon Black Products
30 In this comparative example, the carbon black used in Example 1_18-158 was w_ashed with
water, ethanol and water and subsequently dried to give the comparative carbon black product.
Example 160 - Comparatlve Carbon Black Products |
In this comparative example, the carbon black used in Examples 118 158 was used
without modification and serves as the comparative carbon black product.

35 Use of carbon black products in rubber formulations



DBPA of 125 nl/ 100 g was used.

N- mor phoW@96/1868&ni nopheny| ) sul fenani de was prepared as foPCW§95flﬁl9§ol ution
of 12 10 (142g) i.n et hanol (300 m.) was added to a well-stirred
sol ution contai ning 4-di am nophenyl 77 - di sulfide (13.9 g) and

mor phol ine (24.4 g) in ethanol (300 nL).”"The reaction mixture was stirred

at room tenper arrher@ua‘o%la& praarrc& deﬁem\ralaxﬂﬁplssrmﬂsmaﬁ% SRS avadidly 6K
nearly black oil. It : re |ssol ved nm. of et hKI

acetat e anéﬁ%ﬁed"*’&é‘?&‘?‘&?’s inclbee, by ars ot dimised tor fhe ‘8{°W918 types;t splygion SB
| ayer was %&tﬁﬂalﬁé’@%m N@J{ﬁ’é’drahm &kﬁﬂcallyatﬂéhxﬁéd' dn@bE6ther RaicBOMAl-iz&Hon) ddfutied hy !

acetate yiel ded

N- mmor phol i SBR, (%Lwaﬁhw*‘)%@l* SRy hytadiene, and terpolyngers These elastomers may

N-gor phol i fiedrdn maq&h@nu&&whémm&es (9.46 g), prepared as described
above, was xt ure

to a rred ca bl ack
(225 g), ice (2M8148 mda‘ﬁ%‘%a%‘%Fm(“% P@?‘g‘}‘l tinygpupled golution sBRs SALaHY B added
af sol uti onN%oxsz&ﬁ g 2o dfaddhesES iy £ sblition BBRMDupddentls € feglsterddainBendaty foaddi ti on
(0] a

slurry wasSBR PPF%‘ES‘ ?" “H’&Of?ﬂﬁ‘h{:‘éesz’% %"(cg“'? g 1%5 2 s°l““°q‘LSBq{B‘1\gﬁ%’gﬁ‘i’%rgecar bon

- bl ack pr odgeédyed Tike diid Rd)b&t C&Zﬁcr{nﬁOH] GBRe1560 (A 2makion \SBRNAilable from

A sanpl e of the car duc whi ch extract i t.h :
o ni ght GfRplymer RobhePand & ﬁ?‘?ﬂ ‘Bﬁe’rl}‘a‘b%g?gﬂ“l i §ysin g as\fq%hm} %ﬂ{ 21%
for the unhvaddlleion Iapak Synmwc RfllﬂfeeCo t(J8R),Clap4n0 RCTO586 and TOS587 ark lchenicafiy oduct

had 0.02. l/fgkj%}“éif’? %@{ §?°r 1v§ulab§§l_@ isE. ¥iRzond i pesgls&'pe% "RadfRrk bof

CH er r | CH] Bpfifi
Exanpl e 14@ntidegradent products available from Tnireyab€hemitat, Naugdnivks CT.| CBSisMt es the in

situ net hod at i.0 TTDRE ft. of the
present in ﬁi‘f’%ﬁ?egzﬂ “Qfemﬁ'?lgeéﬁﬁlbl? 2 ngerr]&? J&c’fnﬁ%tmﬁzl? er 0 % g/ g and &
DRBA of 1_261thiddirmﬁﬂmg;nwas used. 30

N- nor phol i no- (4-am nophenyl ) sul fenam de (9.46 g), prepared as described for -

Exanpl e .148 above, was added to a well-stirred m xture of
carbon bl ack (225 g) ice (280 g), mmmrls@z liters). To

this was added g,gol kﬁﬂp&’s‘ﬂﬂ%ﬂﬁeﬁgﬁﬁ ; Sofaﬁ]ﬂa&énp?é@k%‘f? %Tpfe? 178 19{ 194t er

fol | owed by uti o l%gpln 75
nmL of wat eand tiéreonsparative/Exampleshtp i emg diffiarent rubber fermulations. The polymer \'1‘aislmf1 ed to

CO}O' ﬁCt LN £RfPRerthiRG ol ﬂgﬁiﬁtat l(ﬂf*‘é Q'Bé Elboi tblalid groﬁlﬁz’i bd donlpBradveCcamad ant
t. 35 anpl e of the carbon bl ack product which had

been ext r ablackiwasi adfedTangt mixed for bmnam minutes or until a tempgraiusriofci§ ' ivee Epaghed 404

3\3 fgg/r 18683?§mré Qaslthénldiniped aﬁJ}ﬁsﬂ@hﬁ'&@ﬁ &fl ofth Alf 3 ke Rk Mowinpeecar bon
PCT/ US95/ 1 6dmppund to stand at room temperature for 2 hours, it was transferred back into the Brabender

- 12 - d mixed for 1 n‘ﬁhﬁ&b’: 180 @éuﬁhehﬁﬂlﬂteoﬁnm é&n@&cn@&&@ﬁh&d and mixed
-(4- C[err]HTerrﬁ err] groups where RR  err]
CHpSer r ] CH| &2 mmqfseqnpl]ﬂ@q[l‘ gqne 7P antidegradent was added and mlxed for an additional minute

or until a temperature of 160 °C was reached. The sample was then dumped, passed through an

open mill 3 times and allowed to stand at room temperature for 2 hours. The sample was placed

back into the Brabender arld mixed for 1 minute at 100 °C. The curatives were then added and

mixéd for 1 minute and the sample then dum"ped' and passed through an open mill 3 times. The
30 formulations used were selected from Table I ' '

The data in Table II show that carbon black products of the present invention are useful in
rubber formulations. In the case where a blend of NS-116 and NS-114 was used, sxgmﬁcant
increases in 100% modulus, bound rubber, tensile strength, hardness and abrasion resistance can
be obtained, as can significant decreases in Tan 8. In Duradene 715, higher modulus, hardness,

35 and bound rubber are obtained, while tensile strength, elongation at break and 70 °C Tan & are



Exanpl e 150 5 This exanple further illustrates the nethod
of preparation of a carbon black product of the present

i nvent i WO 9618688 bon bl ack with an iodine nunber of 120 ny/RETARISASIBPA of
125 m./ 100 g was used.

Bi s[ 2- (4-am nobenzenesul f onam do) et hyl ] sd' sul fide was prepared as foll ows.

To a wel | - stirred m xture of N-acetylsulfanilyl chloride
(1.26 9) idducall. he ﬁsgﬁhﬁeeaﬂdaf&araebenupome Ise2iffe Fdupd' @ik to the carbon bla&dded
triethylamne (559 ngy | owed by cystami ne (2,2[err]-di am noet hyl

di sul fi deprodet ny) . The I ce bath was renoved, and-the reacti on
was stirred for 18 hours at roomtenperature. Renoval of ' the
CHerr]C [err] gave a br owni sh-yel I ow soI | d whi ch was stirred vigorously
in 50 nL of water for 3 4894 filtered to .give 1.24 g of

biss[ 2- (4- acet an‘h&&ebmmmﬁit@marﬁh&la)tﬁé&%oh b6 poliictheof Examples 121-124 and
A sanpl e of bis[2-(4-acetamn dobenzeﬁfesul f onam do) et hy M di sulfide (1.00 Q)

was heat ethe fomparative Example 166 ingsevesal different qbhey, Fognmnogg) th the exeepipRPf and 40
mLoof 2 Nioke forndidadiofis ¢dht’aﬂﬁhg6mmlhl fabbeg Bﬁﬂﬂoﬁﬁd&r&re prepared by. the methéd deScribed!r S.

After cooling to roomte erat er. wer e added and .t he
mixture for Examples 161- lﬁﬁ 3‘1993 ?%FEH&P ‘Qla 51 A1l shaper,n gheymixipg

V\ﬂ' tg pr eﬁfoeédhﬁtm}‘n%mm ﬁbbeﬁ/asmp@ﬁasaaoﬁ«dmﬁg DTDM. In this case, mxtsmnb sI gn OL |
t he basic aq ayer et ate i.ned et hy
LS o © ] AR et e ot S S o SRR orsfe Kty Tlper Wicos R SR o oo

Renoval ot:robmmatehvﬁbemesmle;uelmw&%uomof the 20 desired

61 S{2- (4 aim noBBnPERERHEr SHAM (BeaBYrY ui Ethon bk ppducs sgsorapg o o o

descr i bedinvbtiof are useful in several differest rabiee forhalatibns hﬂ.panfcuhatabomlﬂmka:roﬁmg 13.6

Joruti on B1im ke anh 5 e A v fur v inegpge ber, SORTO0.BF ' e

rm5xt ur e. Duradene 715 in the Tdrmukuis | Ruitimymyre] ddditios b0.8 phrvef PTIM ealthe mbbere porti on

to a rapl Lrr
in 1.2 li ?"é’}r{1 gﬁ& s c&[a%rnﬁé WS‘:’?{?}S de\%s] st rF%%ESI\'/de? ﬁwesh"’tulcgﬁg&% e‘ft eréﬁﬁt
col | ect thsdness, modulus, and bagiad btbherbtemw tortkeofigrmeulatiph, whw@aw Ralso mslﬁeﬁ with
wat er , | An ot
const ant \llltl\eulfepgl?ggagyn In'd?b é'f‘aﬂ% anﬁniq ggﬂeﬁdglﬁﬁﬁfee Ot];nsllﬁstren é‘@%"@? ack product
whi ch hadalhrm resistaget ed wi th THF overni ght and dried

ntai ned 2.06% sul fur, conpared to 1.21%for the untreated bl ack.

erefore, the carbon 30 bl ack product had 0.07 nmol /g of
attached -(4-CJerr]Herr])- Sqerr]WégH@-l[err] S-S-CHerr]CH err]
-NHSQ{ err] - (4- These examples illustratéficthbe ofthe&Hson black roducts of Examples 120, 126, 139
Exanpl e 151 Thi s exanp”e Furt er | ustrates the

prepar at i &8 KO0 and graomnarivadixample AR in spyeral defepspuaher 035“ lations. The fubber
i nvention .ﬁpoﬁﬂ&s%?e Plepiirdd vy xhbn@dﬂod @édérrbed mﬂlmﬁﬁplesf 161366 GEgfoantla@ndBPA of

125 m/ 100 _ WO 96/ 18688
FST/ US95/ 1@@9@4 4 Table L
- 713 - The performance data in Tab]e IV show that carbon black products according to the

invention are useful in several different rubber formulations. Specifically, in a blend of NS-116
and NS-114, use of carbon black products from Examples 120, 126, 139 amd 140 gave increased
bound rubber and significant reductions in 70 °C Tan §. In Dﬁr_adene. carbon black products

30 described in Examples 9 and 23 are especially useful in reducing 70 °C Tan .

. Examples 189-196
These exarnples illustrate the use of the carbon black products of Examples 123 127, 134
and 136 and the comparative Example 159 in several different rubber formulanon_s The rubber

35 compounds were prepared by the following method using formulations selected from Table 1.



2- (4-am nophenyl ) -1, 3-di thi ane was prepared following a nodification to the
pr ocedur evo 96/18688 described in Truce, W; Roberts, F PCTUS§/16dHem
1963, 28, 961. To a well-stirred m xture of 4-

acet-am dobenzal dehyde (12.7 g) in 200 nL7 of acetic acid was added MyCl [err]
(5.57 g) followed by 13pr pane dithiol (8.44 g). The
reaction mxturgqyl g&g&ﬁ& WIS nfiffed 4 9 Brabelflief ip&@r ff 1‘irhﬁuedétt1865& A Hhkeire 08 ZnO

m xture was stirre room tenperature hour s. white precipitate
was i sol at eutl te carbon black product of mmnamwwbomme ua%@dedrmd mmﬁé’sr Jpddjfiopglt er |
SP?h?;| ed En?nugésv%hé'gteélcgclﬁ ndZFl(:J%aoﬁé:‘ﬁi ﬁﬁh&?ﬁ@ﬁ%@ addedind mixed for 2 additional

2- (4 acet amﬂ@phé’hy#a)npl%’wmdvmmdmedcﬁ@y& Perpen mill 3 Gmes. Blresmlawaq A

total of 1§ﬁ)0\mf 69£oo? Dhdthdn RSretitiacl: mﬁﬂﬂe BASerd&afikérQAd Hixel WrQ Mse Reat ed to

r ef ux Afte reacting at this tenperature for 6 hours, the
cl ear yel | 0P ¥&| The eyrrtiviapackage e thew added,smixing congjpyed for 1 minute, and ‘hetséﬁﬁ‘ér ature

and t hen magﬁ Jaqﬁén a&%& bmﬁgﬁjhlo Emilla@fhesOl Ution. The resulting light yellow
precipitate was |so at ed tration, washed with water unti utral,

and dried to yi dlabje Y4sh8w§thetfthese carbon black prodpgts.arg usefyl inyseveral rubber forrmﬁanons
2-(4-am nomﬁﬁiﬁ%)fﬂnlmgn'aﬂieﬂ Rhd@ffunctionalized solution SBRs. Furthermore, use of carbon black

2- (4- am nophenyl’) dithiane (7.13 prep SCr | be

ad¥ed to 2Bepdudt described in Example 43 ‘V\étl@i‘ﬁgbﬁ‘fﬁdﬁﬂ r?a $r 6%1%31(18 ’??Fl'ss'? g(ya%d was
cool ed i ][‘ Aqfdn B%ubﬁ&shéegﬁé %ﬁ}dﬁieﬂﬁamﬂfmlﬁ:eﬁmﬂen cgmp&unded with NSJabm)eCBaﬁ:BlDl ved in
125 mL of water was_added. This m xture S a I.n one.partiaq oa
rapi dly st iblaFk prgdust fipm Exapple é#f)@ﬂ’fe ﬁﬁggfer?‘%@f’f@? ynd rubber @‘}l apigsion fepistarce,

‘wat er cont adwr 8Bngdéh §hdoM) °CCRn 3, and equal tensile stréigth aidardyiessas Stirred for 4.5
hours and filtered to collect the carbon black product. This product

was washed with water, collected by filtration, and dried at 125 [err]C to
a gpnstant wei ght. 20 Examplesmmml e of the carbon bl ack

product which h been THF ovel n ' ried
cont ai ned 1.65% ﬁﬁef"'ﬁ?mp %ﬁ?tﬁg‘e '5° € %ﬁﬂogr Eaf‘lﬁg'oa"c roga amples; 122)2nd 135" -
Ther ef or e, ahdithe ¢ompupative Example 160 in twd:)dllﬂ’e:kntpulidemenQ Therrubbay |C¢lg3®ﬂds

attached 4-Cl err].H r 3- | QLRS-
Exanpl e 15%"'%" “ehb@%he&gmemg&descr%ﬁ&nl%%ﬁe furtner m | 'Illﬁnsotn?fsftleg%edtf Ieln

preparati omabik La carbon bl ack product of the present

DM 900 b carraRld vR'sASl itk e lduhoR 1aBE pBHIRSKe Sral £ 00 R0 HimiabEEA O

2- (4- am nopisieg finptichalBzed bt mifengtionalized Solgtion SBRsp ¥¥hen using ajblend of N1 16png Nl e
151 above, Mas ingreases it in modulus, e a:fcﬂg)%ﬁcpm%er %m%&ﬂedcgﬁﬁlﬁé ﬂécﬂﬂseéf i ¢ of

37% HA . Next’ ure was coo In an ice and a
sol uti on ofTa 86@d glohgaol erealso géens & Duradeng, 715 ywﬁiﬂuwaswmr@ﬁedvvégle éﬁ?&?d The

resul ting ngth, el]pngémo atrﬂ‘%{( 7806 Tas g Gk disubsiRidlgbduedy. t0 @ rapidly
Vs

stirring slur peIIets(llZSg) n 2 liters
of 2at er containing 100 g of ice. The slurry was stirred for 4.5 hours and
filtered to collect t o288 ack product. This product

was washed with water, collected by filtratiaon, and at

125 [err]C to a Thessmamples tipsymie the use of the carbon black P%"Q‘Eﬁ%ﬂ@%’% 155 and the
PCT/ US95/ 1%%6aranve Example 160 in different rubber formulations. ‘The rubber compounds were prepared

by the the method described in Examples 189-196 using formulations selected from Table 1.
30 Table VII shows that this carbon black product-was useful in a number of rubber
formulations, specifically formulations that contained NR, emulsion SBR, or a functionalized

solution SBRs selected from SL-574, RCTO-586, or TO-587.



- 74 - A sanpl e of the carbon bl ack product which had
been extracted with THF overni ght and dried containetl 1.47%
sul fur, WaRei8688d to 1.21%for the untreated bl ack. Ther ef BCRUSISISISAT bon

bl ack product had 0.04 nmmol /g of attached
-(4-Cerr]Herr])-2-(1, 3-di thiane) gro§§ :

Exanpl e 153 Thi s arrplefurther illustrates the in
situ preparation of a carbon bl ac ey gg,% t he pr esent

i nvention. A car bon bl ack wi'th an |od| ne nunber of 120 ng/g and a DBPA of
125 Thesg ¢xamplgs gumge the;ysg of the carbon black products of Examples 154-158 and

N, N -bi S-tﬁélca,gaamwﬁmp)e 139 msewrhms R @RS, d?x?eft%ﬁ?] &F,?ot.mg&st %érgtﬁwg . A

sol uti on of (21 ? I n 800
vel | - st i riyehe hemethog desggibed lmExampes 189-196 usingfpmmulationsrrelestedifrom Tableld (21. 3 Q)

agd pi perazi nead ¢ bé sékh Hyﬂnsbedubﬁ Gf th fack IR VIR beloWO B'wide TRige ¥ tEfiment

The dark col ored reaction m xtu was stirred at this tenperature tor 16
hours andeYekeas exsmnlifipdby the carbon black products, in Examples 34-Hi8«<an prvean pmpagt en was
washed W ribbey\pérfobmabélpropértidr ed to yield 25.1 g of the desired

N, N[ err]-bis-(4-am nophenyl) - pi perazi nosul f enam de. 15

N, N' - bi s- (4- am nophenyl ) - pi per azi nosul fenam de (11.2 g), prepar ed as

descri bed above, was Exalapiés 216-221 Wel | -stirred m xture of car bon
ack (225 g),..ice 280 and wat his wa
zéjded a sol ut i Bi§se ’31’16‘4‘ "Rﬁlfkﬁz“sal gg‘ﬁﬁ’%‘@‘&f‘ ‘?l?Fk'Fé""r‘tﬁts of Exgmples I%IIP%\BE%I by

sol ution 1@1(1:I and the comparative gﬁa}'ﬂﬁrd‘ﬁo ift iwo fubbey }oﬂnﬂlaﬁ&xsﬂh‘h@fubwtcﬁﬁxpouﬁhﬁvﬁé ur rbly
was stlrre 0 t a i to col).ect . carbon bl ac
ot oduct | PrpEe Py ke wABS derbed i plt 191 lﬁp.uf%mulaawa seipodcrom 125

{err]C tdraale:m constant wei ght". A sanpl e of
" the carbon bI Xxtract ed ver ni ght and
dried cont ai nedi ]fq‘gfg/o e,se %%én%’ablr?aecgpfo uds ¥E, f°8 "f Fleé(e Efr:rt"ﬁé‘eét ed bl ack.
Ther ef or dormulationscindhating funcuonahzed and ubfuactionglizetisobtioln SHRS) . Ihipaftieilr, theof

attached qfds bafl frbddefs ' Ekamples 157,158 ol hb & isbEPIobkd 70 find ST 1)~

gr oups. anpl e
154 well as increased bound rubbEhinsbothxmibleer eystemst freadditioh.ub¢ pratiess it Ezample p3wr at i on
of a car i nvention. A carbon

D] ack’ o A8 138 iﬁéogés"ﬁ‘;e’gﬁ%é'rg‘;‘%@,ﬁé‘g‘r"%‘f&g‘s““ ®a DBPA of 125 ni/100 g was

used. Bi s(4-am nophenyl) disul fide (4.19 g) was

8 ssol ved in 230 nL of water cont E"Ei' 269335 9 30 of 37% HC . The
sol ution was then cooled in an ice ﬁ% 3aso|ut|on of 2.64 g NaNJ err]

di ssol ved in JRheseiexgmplogoillustratg dzecuse ofrthe safh%@l%#@mﬂags afcExamples) 1Eh #4704t | on to
a_rapi dl WpeStohiphiafhd Example 160 in ) three nfb'béFfBﬁ’nu%oﬁsarﬁ:Q @udat-.a&h,paﬁtdt kR p%%éd 9) In

1200 nL of water contar ni ng a small anount of ice. urry
was st i r ro¥dhefthe methpddgseribgd dn E’fampteﬁ d61-165 usivg |fermulations selaqtqﬂoﬁrpmlretdkl pr oduct

This product Wa§le X shows that these catbBs DSk pibdubrs WeRARS} intdERbYr FmUBEG -

collected by filtration, and dried at 125 [err]C to_a constant 35
P ght . studied. In particular, ail of the blacks studied showed reductions in 70 °C Tan § values and

increased bound rubber in both functionalized and unfuncuonahzcd solution SBRs with
~ comparable hardness. ‘Comparable hardness and 70 °C Tan 8 values were found in natural rubber,

with the carbon black pfoduct of Example 146 showing the greatest reduction in Tan 8.

30 © Examples 236-246
These examples illustrate the use of the carbon black products of  Ex_atnplés 148-153 and
the comparative Etcample 160 in two rubber formulations. The rubber contpounds were prepared
by the the method described in Examples 161-166 using formulations selected from Table L.
Table XI shows that these carbon black products were useful in rubber formu-lations. For -

35 example, when the carbon black products of Example 148, 149, and 153 were compounded in



WO 96/ 18688

PCT/ US95/ wmnssss PCT/US95/16194
- 75 - A sanpl e of the car bon bl ack product which had
been extracted with THF overnight and dried contained 1.55%

sul fur, conpared to 1.10%for the unt reafkd bl ack. Therefore, the carbon

blrack  produgir,daady (3 &4 7RBuield 8f N4 1R EGE-11a m Rht; a%n@ﬁ %s@#&%%e&&o“ps

5
Thi s exarrpllmclimzqdmmpmwsmlat'/%cffhleﬁpyrﬂé?}avm feducedf a car bon bl ack product
of the present i nvention. A carbon black with an iodine nunmber
of 120 ng/g and a DBPA of 125 nl/100 g was used.

Bi s(4-am nophenyl) disulfide (8.55 d&xamples 247-360| ved in 180 nL of water

congai ni ng 14. 65Thege0examn{les 1llusuaﬁgheQIse af' e l?m)ondb-m:ﬁ pﬁ)gllé& 6@1&"\?@? fl@e [‘230 gﬁl ed

in an ice bath and anol was
addi ti on ofanélé‘bli}t4"6@W@%“—&xmwg’wu&ét!’t’?frfmysﬂmﬂsofrh?\/a{bé?f Th| s

m xture compounds were \Yeparedi B fhe 2 réh6a rdacnpéanﬁ EQBﬁplés%ﬂ-lé@&H&'meﬁﬁdnBﬂs' ng
slurry of carbon black pellets (225 g) in 12 of wat er

cont ai ni ng sglectphfrom Tableht of ice. The sl urry was stirred for 2 hours and

filtered to Table XII shows @at fhede chibén Slﬂék%u&k aete @éfﬂQh'ﬁibbetmnﬁl-lMoQQUCt was
washed with ethanol, then with water, ol l ected b){)fl [tration,

and0dri ed dfor examples hencthe carbon black prodpct \%Fﬁmple 119 was compounded with uradeng sanpl e

of the carbns, $BrRAES00PEUBIEH ofNSCN 6 RATINES £4) a&almeixﬁdacwmmlsme@mmog’m and
dried contajned 1.82% sul fur, dtherg:éared t 0% for the untreated bl ack

Therefore, A& YaliepYfre reduced an mﬁ’f‘%ﬁél? ?‘19 gRbperjacteasedy Usp b farhpn plack

attached - (,ﬂmﬁ[ne fromHixamplky 136-133 (uﬂbﬁifmhé ]m[ &hdNajural Rubbep Showed 8dt a wide range
Exanpl e 156 trates the

| e furth
pr epar at i orPf§proep blagkratmeptleyels of &ﬁj?{’e @P?‘Pnﬁea%dpgééﬂ‘ﬁ“ bber periormance properties.

i nggntion. A carbon black with an iodi ne nunber of 120 ng/ g and a DBPA of
125 nm/ 100 g was used. 6 Bi s(4-am nophenyl)
disulfide (11.18 g) was dissol ved in S8BP%263¢ water containing 25

19.53 g of 37% HC1. The sol ut |mmar@ahtbd:blucmdum bath and a sol ution
of 7.04 g NaNO2

|
addi ti onal 150 r{{_encgf (iférca'\klgl’s 3‘ é‘a EY eamrl%zgq ur a%‘}ﬁ ”6 aﬁjded in
one porti orwdsaddednapistittipg sthition 013,06  of B-ymmb-l\b—ah)myuidiniuacbromﬂb ineT2sg pf2Rdferg) i n
12 mL of .l fo ] slurr
vvaggst irr edc k&) t"mﬁte‘hté’ltjnrcsmielnr1 ‘3? Ff‘?!’e}’raegébt gl%c‘gﬁ @‘e@# wil R add heh&fﬁea&clgr bon Y
bl ack pr odut°C. T salutipn ®f 467 g\WeNOyds blwdt g of water wanarided oveen fen minutest The,
col l ect ed a{uﬁéigm salt N2C5H4N(é ﬁs) %vhsof'ameﬁri‘:gsxglr &vﬁ'gh ?etactédz\?m{ ﬁE EJ;Q: Hlack.

const ant wel
After the reaction mixture was stirred for one hour, the sample was dried in an oven at 125 °.

The product had a mean volume pamcle size of 0.18 microns. The product had attached 3-

Example 264
Preparation of a carbon black product
3-Amino-N-methylpyridinium iodide (3.92 g) was dissolved in 70 g of water. A solution
30 of 2.58 g AgNO; in 6 g of water was added. After stirring for 15 rminutes, the precipitate was
' removed by filtration and 10g of a carbon black with a surface area of 230 m2/g and a DBPA of
70 m2/g was added. Concentrated nitric acid (1.62 g) was added, and the mixture was stirred and
heated to about 70 °. A solution of 1.07 g NaNO, in about 5g of water was added over a few
minutes. The diazonium salt N2C5H4CH2N(CH3) was formed in situ, which reacted with the
35 carbon black. Bubbles were released. After the reaction mixture was stirred for about 40 minutes

at 70 ° and then boiled for about 15 minutes. The sample was dried in an oven at 125 °. The



A sanple of the carbon black product which had been extracted with THF
over ni ght and dried contained 2.26% sul fur, compared to 17 10%
for the wot9648488d bl ack. Therefore, the carbon PCT/USasK64oduct
had 0.18 nmmol /g of attached -(4-C6H4)-S-S-(4-C6H4)- groups.
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D76 - 157
. ugt had lume particl £0.23

This exanfre fid Adeen ﬂ'é‘? e, 75,2 023 mictons. . s pé?"“%‘ h@grabs%% % B oduct

of the prds¥mrcompared to 94% for th¢ wnpepted eatbon/blackr b'bﬁnplbdl&tkadvattaﬁe&&- i od| ne nunber
of 120 ny/ WCI? D?%E f 125 nl/100 g was : used. 5
Bi s(4-am n(%‘p}ﬁ ny:') 'S ﬂoflde (13.97 g) was dissolved in 560 nL of wat er

containing 24.4 . g of 37%HC . The solution was cooled in an

ice bath and a solution of 8.80 g NajfRnfll £80! ved ° in 60 nmL of
wat er added. An additional 150 nlL of water was added and the resulting

m xture added i Prepalionefis corbon blagk pragnctil y stirring slurry of

carbon bl ack pegifeehhmé gﬁgbngﬁlmﬁam}ﬁ%oﬂihm%bnde was added over Y$nfiines o NI NY @

smal | amount of ice. The slurry was stirred for 3.5 hours and filtered to

col | ect 1(P0% nitric acid. The,mixture B’G’hket?F bedav B0 el fierfive oyrs Kop 6190 @) Wamaddeghapted wi t h

ethanol , themixtind Was¥h@dlized Rl KQHEdl'thbrecxpxtate was removed' y! ﬁlﬁ'ﬁfoh OEthaﬁﬁ' ¢gried
at 125 [err]C t o a, const ant sanpl e -of the

210 o bl ik oieg A e RN Y BB e T Mo beazyliimg ey s R et

dried contrgion&el form @85 fRitded. UThis MmeiBha vas 75% p&mi@%ﬁkaHiﬁuﬁ%H@FToﬁd- bl ack.
Therefore, _the carbon &fé%?? guc} had 22 1o

attached -Nigotepzltimefhylammenivm aitraje, Bt corarped HES and g of | (
Exanpl e 15&terfms boiled t1)=or 25 hr The mxxtgﬂélv&s awmzaf i vﬁmrncble fnd ﬁltemtw gtvesn t he
reparation o a. car o e
angnt i on.2d%0 B%ﬁ%‘l?ﬂ“ﬂf)g #‘Eﬂ]tdl"ﬂ‘@“ﬂ{? °"f?0 ny/ g and a DBPA of
525 lrf} JLOO %]-7\Aﬂ?ouneen grang of carborumﬁﬂt with a surrrfzce aftea oft230 m2/g atnd BIDBPA cﬁfrVOriﬁmilenW )
I SU | de . WwWa S sol v [6) WA r,.contal ni.
oot Lok e madeadd p 88 ind poion 8 05 B ot SdmTonrui e ian ot e doridg i

sol uti on oOR gléf vatey. KadeRtrated nitric acnd (1 62 g)lvma&ded,chnnmheﬁﬁlxmte wis siatdandadded.

100 nmL of .eth dde LY &0 one
port i on't deker RapattI0Fl A FnuBEpy L0 Lt 0o M T SARE el pacet ey
1200 ni ofmiwsteserThe diazonium salt 3-NgGgH N(@HHF+ avas faingd ammm@r reaoted. mﬂihhe slurry

\é\'?lZICSt irr ed | O lfﬁcl hRﬁ'Jr%h n&i Jn x%frg a%ﬂlrr&?hlr%ﬁ% Jup%e ?aﬁlgle was dHed m%r bon

k pr ocfucP was was nol , wat er ,
col | ect ed dygn 8325 °C. The ptodlicl hadr ameanrvolumepatiiclesite af 0. 1® Hidrenss [T produgt bagnst ant

wei ght e of the carbon bl ack product whi ch had
been ext r 25PE SNRetHAN(CE ﬁ%%@@i dried contained 2.55%

sul fur, conpared to 1. 10%for the untreated bl ack. " Therefore, the carbon
bl ack product had 0.23 mml /g of att '
-(4-Cerr]Herr])-SS-(4-Cerr]Herr] ups. ‘Exanpl e 159 -
Cé¥mpar ati ve Carbon Bl ack Prodtepamtigpof a ﬂb‘packl’md“ct In this conparative

exanpl e, the cagiRemithel@6.o5)wd alidbals ﬁ@ﬁhﬁonjo}'al A% \0@-ARRIpREy Whyridinium
chloride in 700 g of water and the mixture was stirred at 70 ® for 1 1/2 hours. The mixture was
filtered and 200 g of a carbon black with a surface area of 200'm21g and a DBPA of 122 mL/100
g was added. An addit.ional one liter of water and 20 g of concentrated HC] were added. The
30 diazonium salt N2C6H4NC5H5 ' was formed in situ, which reacted w1th the catbon black.
Bubbles were released. The dispersion was stirred at 70-80 for 2 1/2 hours and then dried in an

oven at 125 °C. The product had attached C6H4NC5H5 groups.



wat er, ethanol and water and subsequently dried to give the conparative

car bon blywpglesmeesgiuct . -Exanpl e 160 - Conpar at i PETASHHL9B| ack
Product s In this conparative exanple, the carbon bl ack
used in Exanples 118-158 was used wi t hout nodification and
serves as the conparative carbon bl ack @Poduct 35 Use of carbon
bl ack products in rubber fornulation WO 96/ 18688

PCT/ US95/ 16194 Example 267 -

77 - Thhembmnﬂ)mhb!mbmm descri bed i n Exanpl es

el ude, bt - ar & pbfedio) 4 Fbdallt rom 1§ Puen 2821 I RBRE 5t 2B 7 @St OerS
functi onal n@&dm(dphanatlybdmreld &Srgidforimethylarine aidyabeus $0 & of walariwesstitsechior three
functional 4 rogr'ﬂ)tergﬁ daH{r%ORn fxddmona] 5 gl_%f trim Ay Eg ] wﬁtl-.’p»bﬁradde%rﬁ’lb #eON

SBR, pol ybu I'ene mer s ese elastoners nmay
appear in misrewa$ beated an6Q ‘bﬁvs t\m oyes. oﬁrfteagoobllsaﬂdsﬁlteﬂng, 201 g Concen“awd HCl NS

116 and NSyhd diadd Shdahe hih W saj\da fo G/ b , #0btidetdRe WERIIANA! abl e
from | ppon Zeon, Dura ene 7 is a solution SBR
Dur adene i $- mm@nw@mdhxlmmm @IQRSIF hydrochloride was collestgd a5 23gliftt% avai | abl e
from Firest @K%} g.%nmén&%ﬁ chidrid @%&ﬂmrﬁ@ 6@&%)a.va@|s&s§mded fn" SOTHL of

Goodyear T| re , Akron i s an enul si on SBR

avHi | abl e #thanpl.1fter addition of 4. mp-sﬂlymﬂenabmurawas et s 40 mines and peated
Rouge, LA. a?t'eﬂé?f%r bn°e Hduf. hﬂ\:ﬁﬁ%bﬁhﬁ@bl&%éﬂi yidnoARMA chloride was collectecbidiltraohe f r om
Japan Synthetic bber Japan. RCT0586 and TOb87 are chemically
nmodi fi ed s@hdiwashed ‘S!Ql@hﬂp'so avai l able from JSR Fl exzone is a registered

trademark for 4 Annnophenacyltrﬁi%hﬂyﬁﬁﬂfoﬁdﬁrbhloﬁﬂ@@!sq tg$ way/diisoRed @ Wated msibier r oy al
Chemi cal , Naugat uck,

cycl ohexy! iz 6168 8as M"F’eﬂ’l‘ﬂ rﬁ’?edé"““F\?B"l‘” jheated 1.7  foriqnp hepro AL Oltsrine aff theoTom

i 15N, N['er I |orecibitate, 10 g of a carbbii slhdkOﬁiWuﬂ’eaI drd%Q;f 230 m2/g and a DBPA of 70 mL/100g
Examples 1 1-

6 si i1 Lustrat e of
the car bon %3 added., Waier, wes;added te,bring, fhe ¥ °IYT8 up i"zé’mr’gl)]?g . °“°°""§e§HEgﬁdl g?
conpar at i VeyaFidied b thé Qis@eﬂn&nv\ﬁhs ql.eétédemmmughbm ° foa fonehaat.i Thiesdiazbhiempalt y mer

was nilled 20 der. for dnaut 0 rr]C.
The carbon W&HJF%:WEFB)W é"@ﬁ%&f’%ﬁf‘\?‘é"'é@f‘gwm with the carbon Elﬁ‘fjk q#’%a{: added
and ni xed fuRfe rled8dli TheQiéductHad Wit EedoT  HATOCHN( egradpsr e of 160 [err] C was
reached. The m xture was then dunped and passed through an
op@n mll 3 tinmes. After allow ng the conmpound to stand at
roomtenperature for 2 hours, it was Exnnﬂsﬂﬁﬁred back into the Brabender
and m xed for 1 mnute at 100Pk rr C f c ‘gmipp , ZnO and stearic acid
wer e added and m xed 25 B nutes Pand t hen Fl exzone 7P

anti degr adent wasschiide df 2021 g of xwmopmaadidllondor&ﬁ zrbfmnriéine and 6.4 g of or
until a tenper f 16 rr ed,
passed thr %ﬁ‘ﬁh étsﬁffmg was sgﬂldeove']nghw&ﬁﬁrr ﬁ@z@éﬁ%ﬁﬁg@@@dn@ﬂ E\gﬁlngﬂgtgna‘ﬁgggt

r 0P8N t enperof tintethyfsolfoxiie e sutionl vas stirred law additiong] Salvurs- Ethef (50 mL) was adgeds gnd nt o
t he Br abender ek e curatives were then
added and Qophgga)éﬁgﬁfd%ug}? Wrihs%l te anygm%dg{;sgir%l e then dun})ed and
passed thr canghmd.wphapgﬁpmlﬁ“f@c‘th?ﬂﬂe avas disgelved in water, the solution filtered and 1

concentrated HCI was added. After boiling for one hour, the solution was cooled, acetone was

added, and 4-aminophenacylpyridinium chloride hydrochloride was collected by filtration. Two
30 grams of 4-aminophenacylpyridinium chloride hydrochloride was dissolved in 15 g water and 4.5

g of a basic ion exchange resin (Ambeﬂite IRA400-OH) was added. After stirring, the resin was

removed by filtration and 4-aminophenacylpyridinium chloride was collected as an aqueous

solution.

A solution of 1.3 g of 4-aminophenacylpyridinium chloride in 25 g of water was heated at

35 reflux with 1 g silver nitrite for about 90 minutes. The precipitate was removed by filtration.

Five grams of a carbon black with a surface area of 200 m2/g and a DBPA of 122 mL/100g were



30 formul ati ons used were selected from Table |I.

The data in Table Il show that carbon bl ack products of the present

i nvent i syoegrgesgseful in rubber fornul ati ons. pepdsbsngqese where
a blend of NS-116 and NS-1 14 was used, significant i ncreases
in 100% nodul us, bound rubber, tensile strength, hardness and abrasion

resi stance can be obt ai ned4-as can significant decreases |n

Tan [err] adene 715 high Qul 3

bound r ub"lf@?‘rﬁﬁgﬁ;"oﬂ’t"ﬁrﬁgﬁs He\%ﬁiig’ %f"é':@ °§?°P8ﬂ§‘fﬁ8f'@rs8ﬁg§’f‘? W%\?"dblp eak and
70 [ err ] GdigpeRionevas ktirfsdean additional 1 1/2 hours. Tml%bﬂ:ﬂa&am N2C6H4COCH2(NC5H5)

PCT/ US95/ 16

- 78 - wasltgmed in situ, ?"ggﬁéeé‘ﬁfed itk tie.caRen black- Jre preductipd dached ends on the
speci fi c QIHOQUCHYNGLHOT gtoapst he. car bon bl ack product .

Eﬁarrpl es 167- 1859215 These exanples illustrate the use of
t he carbon bl ack products of Exanples 121-124 and t he
conparative Exanple 160 in several different rubber fornulations. Wth the
exception of t hose formul ations containing DTDM rubber
conpounds were prepared by. the nethod descri bed : for Exanples
161-166 using fornul ations selected from Table |I. A sllght change in the

m Xi ng procedure was nmade for those rubber conpounds
containing DTDM In this case, the sanples 10 wi th DTDM wer e

m xed for 3 mnutes after addition of the Flexzone 7P, after which, the

m Xi ng procedure described for Exanples 161-166 was fol |l owed. -
The performance data in Table Il show that carbon bl ack products accordi nq
to the invention are useful in several different rubber
formul ations. In particular, carbon black products _ descri bed
in Exanples 4 and 5 reduce 70 [err]C Tan [err] when using natural rubber,
SBR- 1500, or 15 . Duradene 715 in the formul ation. Furthernore,
addition of 0.8 phr of DIDMto the rubber formul ati ons

contai ning carbon bl ack products of Exanples 4 and 5 gives vul cani zat es
wi t h hi gher "har dness, nodulus, and bound rubber, relative to
the forrmulation without DTDM It also results in | ower

el ongation and 70 [err]C Tan [err] and, in general, gives greater tensile
strength and i nproved abrasi on resistante. 20

Exanpl es 181-188 ' These exanples illustrate the use of
t he carbon bl ack products of Exanples 120, 126, 139 _ and 140
and the conparative Exanple 160 in several different rubber formulations.
The rubber conpounds were prepared by the method described for
Exanpl es 161-166 using fornul ati ons 25 sel ected Table I.

The perfornmance data in Table IV show that carbon bl ack products according
to the : i nvention are useful in several different rubber
formul ations. Specifically, in a blend of NS-116 '



and NS-1, 14,

140 gave W@A6H8688d
70 [err]C Tan [err].
described in Exanples 9 and 23 are especially useful

use of carbon bl ack products from Exanpl es 120, 126, 139 and

bound rubber and signifi canicrnesbsfEiogns i n

| n Dur adene,

car borgsbl ack products 30
in reducing 70 [err]C

Tan [err]. Exanpl-es
189- 196 Thes 3 s Ll i of the
carbon bl ack grofudt sf off Ekarpl s |12 127,' 184 | - n o |0 |@1d 136 and
t he conparati & Exjrrp e |15p i|n keler & |dWf fler efit] F {m & |&qtRdt i ons. The
rubber 35 cbnpoupds b _pregare helfdllbwilng! ndt hod usi ng
formul ati ons del pctled] f fonm Tgbl g | . \4&96/],3&8_
PCT/ US95/ 161945 8 ] ol =182 = (8] -
79 - | THe bollyner {was jni I@g nla Brgbepddr mixer for
1 mnute at 140 Jenqr]C. {A m')tuIe of{ ZnO {.and [t hgwdar bon bl ack
product or conpal atji ve qar por b§(k a3 Rdded]arjes pi-qetl]Bdes Padddi ti onal
m nutes. The dtehbrilc hcild hnd Hexzohe{7P dnt{ddgr hddnt | wdre|added and
m xed for 2 addifi ¢na m juteqd. fihd spngl e V\ﬁs Mped and
passed throughsah dpep il 3&) mes.| Thegsdmple |eap~ ] S < & allowed to
cool and thenftrpngfefred padk | nfo fh¢ Brgbepddr [ &t |ard pried for 1
m nut e at oo T grrcl T curgrt parkqge S n added,
m xi ng conti ngyed ' ~ |8 | |Q|@Bded then
passed t hrougth = |°Tabl? |V shows that
t hese carbon 1| tibret—frorpoflat i ons
i ncl udi ng fungti i.qm BB |$Yrt hernore,
use of carbon|b i -Ekadpl 2123 in
S- 1216, Dur adés +4—p+H-S '
Tan [err] val ge \\Igem.,cgn ynded with
NS-114, the ¢ BianpP 41~ |gave hi gher
nodul us, boun er
el ongati on an | ¢ ~SEL 430k {and
har dness. 149 - §SS = |8 | Exanples
197- 200 afle ] [of the
carbon bl ack pr » 1 3 , “ - t he
conparative Exanpl ¢ ]15 in tywo [di fere1t8rL@3F‘P ﬁoi-n—IﬁaE?(ﬁs__*he rubber
conpounds \erle prépa ed by theg thejmet hod degcrj bed in
Exanpl es 189- 194 usi rl%1 ornul atli ops |sefect¢d frpm lll‘n w |l |Table . 20
Tabl e VI showgwtlhal tli€ese |cafbgqn bl dcki@&o uctrs_Iare- ieff il i g { hese rubber
fornul ati ons us{nd flndtipnal ijzeld ¢r junfUnict jonat {zed sol ution
SBRs. Wien us{nd a|bllenfl df NS-|1 L6 Janfl NS - 14 fncreases in
modul us, hardpmqe {&d poyndjr ybber [we qgoisewed. ~Sif Kajied ¢2 eXfeases in 70
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strength,
substantially

reduced. 25

Exanpl esWO(P6/18¢58

el ongation at break, and 70 [err]C Tan [err] are all

hese exanpl es il | UBRCTHSS/16k83 use of

t he carbon bl ack products of Exanple 188 and the conparative
Exanpl e 160 |n_d.|..f..f.en.e.I.t_ s i--ohsy The rubber conpounds were
pr epar ed 5 § : fy he t Be fret hog dlSC'i bed in Exanpl es 189-196 using
formul ati ons | g : lle e o o Tabl e VII shows
that this car %nﬁtﬁe& %-(r)g g vva;eugfg §n a nunber of rubber
formul ati ons, <§|a§cificzttll y florrul ftipng t m_at contai ned NR, emulsion SBR, or
a functionali u—u'g Yol grTpn sel ected from SL-574,. RCTO- 586,
or TO 587. o < 96/ L8688 ]
PCT/ US95/ 161908 . |3 |5 |8 |8 = lola|8] .
- 80- 232171717 " - _ | Exanpl es 206-215
These exanpl eg il udtrdte]jt e Uysejof] t He ¢arpon bl ack products of Exanples
154- 158 and Qp Lk L e pl e 159 in two rubber
formul ati ons. Th@shﬁ)éjlg Cg;Lnd?& 2 %%ared : by the the
net hod descripedSiR |Ekqap|ds| s igich@<t prnul ati ons sel ected from Tabl e
l. 5 7 -ty-t-mppection of the data in Table
VII1 below a wuleyr ' b2 s | evel s as exenplified by
t he carbon bl acksﬁgcg ;154 ¥5B can have an inpact on
rubber perforjpmdce |
Exanpl es 216-R21 10 heje pxanples illustrate the use of
the carbon bljpckg g » 187 |«1B8, and 141 and
the conparatije & & |gol nul ations. The rubber
conpounds werfe A & the fhe nethod described in
Exanpl es 161-LE66—us4 from Table 1.
Tabl e I X shows thad cts were useful in several
rubber- 15 g incti onal i zed and
unf unct i onal i pedg ! . the car bon
bl ack productf iR ‘all showed |ower 70 [err]C Tan
[err] val ues gs ed bound rubber .in both rubber
systens. In aldditi%er b 137 and 138 al so
showed i nprovenents S| 20 ' .
Exanpl es 222-p35 = 1 hege pxanples illustrate the use of
t he carbon bl pck—prqoduttsTofT=anpres 422314}y and
g3 18123 31288
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t he conparative Exanple 160 in three rubber fornulations. The rubber
conpoundswo®gasdgcpar ed by the the nethod des®CTUsds/16194
Exanpl es 161-166 using fornul ati ons selected fromiTable I.

Tabl e X shows that these carbon black progucts were useful in the rubber
formul ati ons 25 studied. In particular, all of the blacks studied

showed reducfTogs— T T e varues—amd +rgreased
bound rubber |ign—both f i pndl i 4ed anld gnf yunct i gnalli zed [solfut | on SqiRs with
conpar abl e haRdRe&]Sd R HE finelsS |FS7IR(I8 18] T4E |8 [T [ &ep
vere found i nZngtGrgT f = = |7 Wt tiRe | Tay bdm brafk |pT ¢Tupt of
Exanpl e 146 $ho® ngl t frefuctidn {n [Taq [err] . B0
Exanpl es 236-§C4§ hegselexpml e$ 1] 1 st fatp tlhejusp of -
t he carbon bl arrg 48,193 and _ | 1 tHe
conpar ative EEampfe Lrg &t jRMR [k | ®bSr |2dFH9BHs
were prepareg< 2 : ho¢yl desdri bed| ir] Exanpl §s 161} 166
usi ng for nu' fi'ﬂ'ncalgnl Fa¥a . Tdh!l & X
shows that these © r;@c ® Fullbelof b [fat ] ons.
For 35 géxaﬁrge ks |83 gxﬁ’p £4B,
149, and 153|wereclorm&u Pl B [P |@ |2 |°
PCT/ US95/ 16194
- 81 - P (Zg! 5 b ngﬁ B S| 14,
I n general, 1br525450|n:'res ' s | | ur .gag@ S|
i mproved - whi e S kel
Exanpl es 2471264 g 5 ijlysttate tlhejuse of
the carbon bfack Bri@ye $ 28|% |22 (2|
130- 133 and {hegc@nirén o mglberﬁm d8 p@ms| The
r ubber . cqnppt e {he ngt hod dedcrilbeld i'n
Exanpl es 161165 Usyng 1 SElect e T oM Tgor 1
Table XI| shpws@tfhat tthe$ vveeJ:.Asef-u in rlublber
formulations| 18 § |8 |<[R ot [fal@dn Yt [ quuee pf
Exanpl e 119 Na%gc;g oynded 719, PBBR- 13500 or' a
bl end of NS-[L16-and N&- 1}14] ancefwap _iJmprloved mhill ef 70
[err]C E" Tan |e reduced ahd |t hg¢ pgrcentlage glt
bound rubber|increqeede o ek nlll -l -~ 0 (3
Exanpl es 1303 133 ﬁn%@an‘e r‘a§ 13 ?howeg )g Na?’ﬂfm ge
range ' of Icarb lagk krd nt_llevel s]off tRis}tvpelcah hive
an inpact on|rugber apeg br.npnde )\roopert__ieeg‘. %5{\ e - g R
Exanple 263 | Z &A=& [R[C[R] |SIRIS[E|F]|R] thepar@ion|erf a
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a surface arga of 2301nPlg land alDBPA fof 170 g
. " _
eEzlslRBIRIRIE] RIRIFIEIBIE] | 1.8
§,§zea£££: Slzlelglele] ('] e
A . .
=
SzZ(g|z(s|2mla]| [SIRIER RIS [B8]3(218]S
§c:c=oo = = S [P TR 29 [
=
§ .
L322 |NIRIRIB] ISISINIRISIB] ISISIRIN (S
Smn.""'"—""' ~“11T 1T ni Aanil Al Reni e
Q. [=9
=| ZE|B21REIE| FIRERIRIE| [EIRRIB|S
o QO &) O
_g .
i SUBSTITUTE SHEET (RULE 25)
n e n & &



was added to a stirring solution of 3.06 g of 3-am no-N-ethyl pyridinium

bromde in 72 g of water. 20 Concentrated nitric acid (1.62 Q)
was addeyip 9eisdsg he ni xture was stirred and heated to aboutpcT/uses/16194 70
[err]C. A solution of 1.07 g NaNO2 i n about 5g of water was added over a
few m nutes. The di azoni um sal t ,
Nlerr]Clerr]H err]N(Cerr]H err])[err]ggvas formed in situ, which reacted
wi th the carbon bl ack. After the reaction mxture was stirred
for one hour, thp—sefphe—iwesr—cii-oq— Quep at. 125 . ' The
product had a rreag ycglrre pajtijcl ¢ syze|l off 0}J18] micrqns. The product had
attached 3- 25 s-‘u’;’ R (Ferzllg =} N(@eﬁ]g[ =riiglerr] groups.
Exanpl e 264 '25_. - I ke - Preparation of a
carbon bl ack pr ofesketmn 5 34 Anj nd- Nimet hyl pyri di ni um
I odide (3.92 g). \gs*gsso ved ijn 70 p of vatéer.| Alsolluti on 30 of
2.58 g ANGB in [os enl®r | ca/g! pd. | A eSiari@ g for 15 mnutes, the
precipitate was -Qggﬁ il et ?ercrgbgb R ﬁt‘hr%leg of a carbon
black with a s_urf%ce-aﬂea of} 230 g/ nd {a DBHA df , 70 n2/g
was added. Concgnt iatedvn|dirii<e joc] & [ 1.]6¢ ' ddded, - and the m xture was
stirred and :;I"—:‘ Hdated §apo 12‘%)- Bcgion of 1.07 g
NaNd err] in abdut %@r P IRt|? |[WaSapdde eSS 4w | m nut es.
The di azoni um salt,A\Ipe §|5 b TR P& = TLEIr] was formed in situ,
whi ch reacted wifth & Fe 3 |2 |8 |2 karjtphgd gjbl es were rel eased.
After the reactijonSh{er Sve |t {erkd B 5465 i nut es
at 70[err] and tfhem DOITep T[or [appur] 19~ Ttrel sanpl e was driced in ar'-
oven at 125.Tke"é’gmm_m¢\V¥)S§1 |
PCT/USes/16104 | 22 1g 1A IS 19|R] |4 < |5 o
- 82 - - “Qﬂoodct‘hzr h nfear ﬁ'évitizlesizeof 0.23
m crons. The pr ¢etret—hpd F2o PR es ' ‘0. 0% conpar ed
to 94% for the (nt e®k ed carbo*\ b} ack. u'ct! hpd attached 3-
Qerr]HerrIN(Cif e 1B [2r) ot pappe | |= Qe |
Exanpl e 265 S5 : Peparation of a
carbon bl ack prq _'5 : M_glank of
benzyl tri met hyl gnmonisgim chl qri ge hvaqd adde 2% mnutes to cold
90% nitric acid, The_%‘rgtl%eﬁmg @pt %g C for five hours. Ice
(500 g) was add¢d, amd B th heutralized with KOH.
The preci pi t at e fwars—TefovedtthyTHHtrat i gred—HLL) 10 was
added and the mjxtsgy v il B el dgaiim gopenizyl tri net hyl amoni um
nitrate was sg'@rﬁcggegfrog f};ﬁe. This material was 75%
pure by NMR A i xture|of] 197 g|of |3 |~ il
Ni t robenzyl tri mgt hgl anporjiuh nftriatgq, 14 TT Tg;'ﬁ 2 g of concentrated
HCO and 400g of [R5 g, K|S |2 {8 =1.1.18 '
83| |elalafe] ISP I=]
= 1
S Sleglele|qig Dl E ol ] )
§§z£n3§3£ = bl P I
E alalalala| |w|w|w|w|w
5
2iglglelalzle] |8l lalels
Sas[T17 1717 il heatl Al Andl B
2 ' . .
[~ Q.
3 dl=(2|2|2|E| |2|8|2 (8|8
f Q : O
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wat er was boil ed for

filteredW@9a18688 an

2.5 hr,

aqueous sol ution of

3-am nobenzyl tri met hyl anmoni um nitrate/ chloride. 15

Fourteen grans of carbon black with a su

‘The m xture was neutralized with KOH and
PCT/US95/16194

18Pace area of 230 n2/g and a DBPA

of 70 nR/g to.,a.stirrin olution of 3 06 g of
3-am nobenzylu%t yl tratef chl ogi de ifn 7E g o
wat er. Concef ). apdde gt j ktu 3
stirred and 'gr % err]g %]sol l%’?l#g”l of gg g
NaNg err] in over p flew m rjut ¢s.
The di azoniu N( F 1 ) ferrt s—fto s t U,
whi ch reacte rbgn bl ack.| A{tel tihe|refhctl or
mxture was $® sargl ¢@wps | 18 i nan8 | |z (8
oven at 125 n yolung™part| clje §rze of Q1
m crons. The ached
3-Nerr]Cer rouds. .
Exanpl e 266 ? Lg' % @ 8 F@z&@r
car bon bl ack S bl verjahisr| t 44 3&
to a sol uti op=—e YA | HHlb
chloride in ] s| st at} 7(
hours. The mi E?azlqE d %DES of| m|cal
with a surfag R o 1241 P1bo
added. An addli Ind| 20} g |of | cophcdnt fat
added. The 3 aQC[errgL-l[.:er'r] Cley |
fornmed in sif lEDpgg Pl dexik | IS |
wer'e rel easéfl. u{N70-do {or] 2 [T 25h
dried.in an .Cl_The lpradurt
Clerr]Herr] WD 9b/ 16648
gg:T{USQSI 161. alg glg o §<
Prepar ati on It n
nodi fi cation| t—P-821,152¢—p =g 256
acet am nophe yLam e aRdl alout l\630] 9l pater
was stirred { 9 r@n t gRpeRar ur|e gnaétj;mal 5
g of trinethy ed| and tlhe m Xt ufe
was heated a ertcool ifrgrand f-+ter ng,——Z“.ﬁT g
concentrat ed dad -t-ﬂe 4ol el pn [wagebpi | jed {feof an
hour. After &ﬁ, nd 3 3 2 Ss .,'n, 2
4- ami nophenag b ShidrlochrofTde & |Col | ¢T 48 hs a
solid. 4- =ty anngrreyre hi foride
hydrochl ori d 0 fL jof |10| bt Hangl .
After additi a M xit urle Y&s| stlirgaqd| fgr; 40
m nut es and for Jond hpr|
4- Am nophenag e yas| cql | ectled |by|fi] trjatijon
and washed w
4- Am nophena o Pl gg \@s| di s_s(h.,vad i jwaf er .
Silver il N o |\ - |
[ B £ 32 < jn (22T K 1p] Lz s
E -3 F - m (| m |, @ | @ | w {m
¢
g %
>2gd szl IRz [Ra] |I5I1B] 1R8] (8|2
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nitrite (1.69 g) was added, and the m xture was heated at 70 for one hour.

After filtering off the 15

with a wobdassssmrea of 230 n2/g and a DBPA of 70 nl/ 1009 peruses/isios

precipitate, .10 g of a carboh-bl ack

was

added. Water was added to bring the volunme up to about 100 niL. Concentrated
was added and t heodi spersion was heated with
. _The _di azonium sal t

HCl (1.19)
stirring at 70
Nerr]Cerr]Herr]

for

Exanpl e 268

reacted with the caj8da
product had attachedG§

carbon bl ack produc

one

hour

<

err

&lles

I ]

INqCH err]

BE)

[grr]
Bulbl les

3k .S 24

s tdrned in situ,
were released. The

whi ch

Preparation of a
tion of 2.12 g of

(

[
4- acet ani nophenacyl| g pyrildineland 6.4 g of
di et hyl sul f oxi de v%a IS » Phtlers additi on of an additional
0.8 g of pyridine argi_g Wi m§h>| sul f oxi de, the solution
was stirred an addiftT gh 5 50 nlL) Jwas added, and
acet ani dophenacyl pyfr'm"rﬁ'f coHeet¢d by filtration. The
acet am dophenacyl pyri (@ f 84s@ ved in water, the solution
filtered and 1.7 g G ; w:le @I was added. After boiling
for one hour, the S.QLE.L\Q.IL §rne S added, and
4- anmi nophenacyl pyrijdi & ¥ aLhécr kgle|was col | ected by _
LI L]t raL: on. CITwo 30 | 56 F _ca_rggeracyl pyri di ni um ch:c ori ge _
ydrochl oride was (i s p " b g of a basic
i on exchange resin [[AnD added. After stirring, the
rﬁISi n \évas L edt % %nd 4- alm' tn_ophenacyl pyri di ni um
chloride was colledte - sol uti on.
A solution of 1.3 ¢ ofa nfumchloride in 25 g of water
was heated at 35 ilvef nitrite for about 90
m nutes. The precipitad hN. Five
granms of a carbon Ia@ DO n2/ g and a DBPA of 122
m./ 100g were =
PCT/ US95/ 16194 E’ i kture was heated to about
80 . Concentrated | . di spersion
was stirred an addijtiongijl |1 AT ni um sal t '
N err]err] H err] OCH '%(@’Z[eg]-l[erﬁ] was formed in
situ, which reacted witi }'heg cqrdon|bi EeH Th pf oduct  had attached
Clerr]H err] COCH e r}gu!\'q F=re [ e LRS! 5
zz2l3|2 | B8] 8
TR - g2l=1 9
3
L5858 & 1] 8
§.‘232 A Ll S 1] 2
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Exanpl e 269 Preparation of a
carbon bl ack product _ A cold solution of 3.56*g -~
NaN( err] in water was added to a solution of 10.2 g 4,4[er(ra!ﬂ’}

net hyl er@i9%M8688ne, 140 g of water and 19.7 g of -concent r REMXE6PAat was
stirring in an ice bath. 5 . After stirring for about 15 m nutes,
the resulting solution of the diazoniumsalt was added to a

suspensi on of 200 g of a carbon black in 1.6 L of water that was stirring

at room tenperature. - The carbon bl ack had a surface area of 55
n2/ g and DBPA of 46nl/100g. After stirri®-for 1 " 112 hours,
the mxturg was hegtrfal | ze¢d jw {h N4OH apd [T I TET €O _TMerTar qomr ofagk
product wagz ™ 2|8 |a g [sVedked: v ik faajel gadldrLdd i amequen. at (125
[err]C. Thegcérabfﬁ Bl [Fc|E prqduit | cdt [ %(I'C.—Bﬁgjg Si|812 Si¥naden
after Soxhliet=exiractlion ovdrniaht jwilt h] THF| conpared tp 0. (81Po ni tir dgen
for the 5 5 unf r eatled car hony b} agk. efetlqrie, [ the [cafbpnbriack
product had30; B|amelllo|olsatti@heds (~ (2] [=lz'|2 |5 = |zl |2
C[err]H[errEC’g-l[’ér‘r’yl'C[gr-’T 4 [NH ¢rr[ BT puds 2|2 < IFIFIFIEIEIRIE
- 98 - = _| Thelclaijmed inventionlisf | -|™ 1.
2 laoner |2 RS EIE N DA iR R et £ e
. 2|z |= 1= ol b= {2 ; 3 22Ty = e |- N= =
reacting atl®®ast" ¢Rd= s""a>?)rf".L‘;ﬁ;~al? 1 a [Parb b | bllEtIC il R [Pk &P4&rce of
an externalll yo (5l2 |2 la |2 8 led| ellaqir jee | cUar jen i~ Uflfd & ¢Atf ot |l [L£duide t he
di azoni umsaljfg g '3? |z §§2§' §A§D'§cess§ o} |S118§ 19 (S her ei n
the reactihg-Step i icarriad _qutlin—dR Botofliel = 1212 |° D
3. A procgss| ol gl i;rrlv\'/he'r'eiltkthe readqtijngl sqfed ip ¢arjriled{ogt |in a ‘
protic nediurg 2 |Z |2 I212I1Z 218 21z |2 B | [T ¢sq 202 ¢hdpne | erlei n
the di azonjumd & | T4 gENET aT4T | n{Ti|TU]™ LO |~ |7 | el Rl g BT A
process f ol ' Wals chr atk ald dlict L\, n ﬁmaﬁic group |
attached 2 t o] t he [caf bpn b!L&‘f( qonppr:| silng the|stlep| of:
reacting af m¢edmaroneum pale (w fh) a jeqdebpa |bllacia 18 |g @ piije _
reaction m 6. A hr dcdss| of - dl g n 5| Wer ei n
t he di azoni i dlnlsiltal £ - ' Lhaty lam ne.
15 N APl otggs, If  cllaiim b wher ej.njthe [di pzonijum
. (U 1 el K- 0 -3 D ~ Al iannvnix .l
salt is gel D5 @ B3Et (RS (2] (2R (5] (B|DIBE |2 End, at
| east one ni hnd at | edst| oheladid. . 8 A
process of wierlein the nptyige i sfajngta |t;|fe gnd thejagid and
ani ne =akg Pregend | n|3 (EnG o_gng.rﬁ)\ar:{rg BIRIZISIEl
9. A pi Z ¢FqiB |RHeY ki 1=t Td| az0rFule $al|& % |G eRdFal®Siln situ
by reactin ' '
T;;Ea 21013 18] |1=(R18) 12114 (&|e|=2|m
E23 | |2 s Blc]| IBRlE(=] |[=ldle|ele|s =
s I
. 5
S 2SISIRIRISID(S RIB|= 21213 Rla[RIBIH|IZ |7
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20 the primary amine with a nitrite and the primary am ne contains

a strond acid group. "10. : A process of claim9
wherein t% ry anmine is. raara ani nobenzenesul fonic 8951161 acid
(sul fanil %@hﬁ . 11. A process of alm

wherein the diazoniumsalt is generated in situ by reacting

the primary amine with an aqueous sol utign- of nitrogen dioxide. 25

12. A process of claim6 wherein the protic nmediumis an aqueous nedi um
and the primary am ne iExample26®ne of the fornula o
Alerr]ArNH err], in which: wﬁ{“u S an aromatic or

het er oaromati c radical ; Pmmondamnbm& Ich.can be the sanme or
di fferent when yAic@dgwlm@f 356 8MNalNO,iig watetiwqscaddesl 1o [a\solgtion of 10.2 g 4,4

substi t uent

a functi onanf'%g'r oup se ect «def;“r%g#n lﬁégﬁ%ﬁ%SW|cﬁgmof“ ﬁlm&ﬁna&&% 800R

OCCR, a carAfisx stirdeg:fos aout 1mingigs the reyyitingsplution]|of &sqmmqmtsalta wospddediete sal t
s err] Hgg% rﬁ]’nH 200 qg[:ﬂonb‘féiﬁnsl 6Lofwaterthatwas suﬁﬁgm t&;gm rl,

NOJ err], a nonobasi c or basi c Ehos phate salt,

P er r] H erFip carhomelpckthad  gurface area of 55 m2/g a'asirDa%a peml 98 MEEREIngdon 1 N=NR,

N err] X[ errn nQNR 8 lithiWak nedtiiz28 'ﬁ]lt#[bﬁbﬁ] and File&ed. ] The caftbf bial: u°ef is
SHerr]SR, SNRR[err], SSg err rr

SO err] NQ vspedrwifhneter god dried.ip peyen st RSFCy | snbonzbl& P&d]arttcrwtarngﬂ 9.332%. 35
PéT ?” Ugl9t5/h hg&@«%&’. Ater S6HRiet @ﬂfh&ﬂtﬁéﬂiﬂgﬁi wit "PHF, compared to 0.081% nitrogéffJoPfhe 18688

99 - untreated carbon black. Therefore, the carbgn plackprpducthad Q- apmelig of gitached
hydr ocar bong alu g]-b.ﬁj‘sl tuted or substituted with one or
nore of sai og}%@ﬂg %o‘nal groups; where R and R[err],

which can be the same or different, are hydrogen “branched or
unbranched CJerr]-derr] unsubstituted or substituted al kyl, al kenyl, or

al kynyl; unsubstituted or 5 substituted aryl; unsubstituted or
substituted heteroaryl; unsubstituted or substituted aIkyIaryI' or
unsubstituted or substituted arylal kyl ; mherern K is
an integer froml to 8; X- is a hallde or an anion
derived froma mneral or organic acid; y i's an
integer from1l to the total nunber of -CH radicals present in the aromatic
radi cal ; 10 and Qis (CHerr])[err],
(CHerr])[err]OQ(CH err])[err], (CHerr])[err]NR(CH err])[err], or
(CHerr])[err]S(CH err])[err], where x is 1 to 6, zislto
6, and wis 2 to 6. 13. A process of claim12
wher ei n: Ar is an aromatic radical selected fromthe
group consrstlng of phenyl, naphthyl, anthryl, 15 phenant hryl ,

bi phenyl, and pyridyl; A whi ch can be the sane or

di fferent when y is greater than 1, is |ndependently a



substituent on the ar ted from

a functional group selected fromthe group consisting of RR OR COR COOR
OCOR, COCLi, COONa, r], halogen, CN, NR[err], SOerr]H,
SQerr]LWOSDGQGGCr]Na errr]K Sqerr]NR[erl?(mUSslmsm)
CONR[err], NJerr], Pqerr]H[err"] Pqerr]HNa PO err]Naferr],

N=NR, N[err]'X[err] , NR[err;X[err] PR err] X[err], Slerr]R

SOR, and SO err]R and ' i a Iinear, branched or
cyclic hy%&&?&@&’ﬂ: E:fh@h?sal unsubstituted or substituted with

one or more of said unctional groups; where Ris
hydr ogen; brandhed @rpmm&nmminﬁ[aembyﬁ black productisaving tan brghsicl gonp swddkddi t ut ed
al kyl, 25 unsubstituted or substituted aryl;
unsubst [ tttjottg%icaétr’onsﬂ%st | ttt egtﬁé r oar yl; unsubstituted or
substituted al reprtingyar leass one diszoniym salywith ‘acsarbgu bleek in hecabsence dfdnlextemnalijher ei n
kS' S an ' %leéuﬁcoéﬁrlnttsgfﬂ% ntto reduce the diazonjum salt. X-is a hal ! de or an

ani on derlved roma m nera1e organi ¢ aci d; .and y.
“is an integer £rom A process qﬂc@mArWheynpqhemnngxtep@s M@ntmranlaamnepht hyl, 1
to 9 when3dfum. Ar is anthryl, phenanthryl, or biphenyl, and 1 to 4
when Ar is pyri dyl . 14. A process of cI aim 12, -
wher ei n: 3. A process of claim 1yhepein R‘iﬁ“ﬂ&?‘@ﬁﬁ@l’@s qagried ol ingcretistmedivhy om t he
group consistigg of ADLERY of i 4 QlHdleRZ@L Ylazonfifsalt is generated in situ.

benzot hi adi azol yI _ A, which can be the sanme or

d0f ferent whenSy i 5 Agprecesscior prepasing a cacbon blagk eryet-hayipg an grganic group antached -
subst i t uep! m®Earidnbiak Compristg il sel ected from WO

96/ 18688 PCT/ US95/ 16194 ) ] ‘
- 100 - reacting at least one diazoniym st with 3 ¢abon, blagkyn §ar%tr?aﬂ9me?ﬁ%e .gr oup
eonsi sting of SIerrh%m@&@f@lﬁd:ﬁwh%&ﬂéh&m[ﬁidm genbrated Infitu from a
SNRR{err], .SNQ SOerr]NQ CJerr]NQ S-(1,4-piperazinediyl)-SR

2- (1, 3- di PHPAREMRE and 2- (1, 3- dithiolanyl); and

asl i near, branghed arproaesd ctf(bldnydrm&[dlﬁéldﬁiuiliuﬁﬁ&alt is\generaed il sku®§ rédkting

substitutﬁlg with one or. 5 - %‘r I d functional groups;
PRimary, gpjiney, at Jeast gng nitrite and e*ﬁ?”ﬁl’f’ erent, are hydrogen; branched

where R a

or 8. un larp'rmekseaf cqm 7rvfhefejrEthé hitrité) mﬂaaémtmﬁedmrmsuhsﬁ:ﬁtauired

al kyl, al ken al kX ﬁ'b bstituted or substituted

aryi unsﬁrﬁgklef?‘bf D015, 8 E‘? %d heteroaryl; unsubstituted or substituted
al kyI aryl; or 9. A process of clairs 6beteteinshe diaznnivenudai tis genereteld & sith dly leaakting] 0

éﬂhslag :I\ﬁlt ﬁgegryfa;rgn@vaithSam nm%rth%é ﬂf%}gaf%nﬁ%%ﬁes%@ améglgenzot hi azol yl ,
k is an integel0.fr o prodess ¢f;claim@ wherein the primary amine is para-amx@heazenesulfomc

CH CH
ECH%E:H; eJ }ﬁﬂf‘@a{t‘g Hg%g:”qor[(eE:I:][)eLE]r;][err]S(CH[err])[err] wher e x

is 12 to 6, A process of claim 6 wherefh, theydidzoniunssal? is gen@rated in situ by reacting
the primary amine with an aqueous solution of nitrogen dioxide.
25 .12, A process of claim 6 Wherein the protic medium ;s an aqueous medium, and the
primary amine is an amine of the formula AyAtNHz, in which:
Ar is an aromatic or heteroaromatic radical;
A, which can be the same or different when y is greater than 1, is independently a
substituent on the aromatic radical selected from:
30 a functional group selected from the group consisting of R, OR, COR, COOR,
OCOR, a carboxylate salt, halogen, CN, NR,, SO;H, a sulfonate salt. OSO3H, 0S0;3- salts,
NR(COR), CONR,, NO,, OPO3H,, a monobasic or dibasic phosphate salt, PO3H,, a monobasic
or dibasic phosphonate salt, N=NR, N,*X", NR;*X", PRy*X, SR, SO,NRR', SO,SR, SNRR',
_ SSO3H, a S805" salt, SNQ, SOZNQ, CO,NQ, S-(1,4-piperazinediyl)-SR, 2-(1,3-dithianyl), 2-
35 (1,3-dithiolanyl), SOR, and SO,R; _and



15 - 15. A process of claim 12, wherein R and Rlerr] are
sel ected from NH[err]-C[err]H[%EzIw” ,”m ﬂrr]-

qerr]H svoyeideherr], CH err]- G INNAEEr r], and O] peTioshsesids.

16. A process of claim12, wherein A1s

(CHerr])[err]S[err](CHerr])[err]Ar, where k is an integer
froml to 8, g is an integer fromO to-#9-r is an integer fromO0-4, and Ar

5 @SOSV Oy g o AR e M ST E1 G0, 6

am ne i s athedinod3Zid fartibrdaDgrowpsAaci d or a salt thereof, an
am nobenzenecar boxykbic.acid. or salt thereof or bis-para-

H2N- ( CBH4) - Sk- (Egﬁfék‘-%ﬁg'\)ﬁ‘gﬁé?'ﬁ"% T &2me OF ditfereg Ares F’B’ﬁ‘i m; bganghed or

18. - A purbeansifed @) -Gy ansubstitutederrsebstituted alkyl, aikeny); on atkyreyl; ivasubstituted or

ara- am nob nesul f oni N i,d | fanili id). 25 .
a5 " oToRadel Syt s lisipied o sbsiou poer B vl o b deyil o
H[ er r ] N- ( Chrsubslitkfed or $ubstibited arylalkg} wherdin err])-NH err] and k is 2,

ar a- am nophenyl di sul fi . ) 20. . A proce f
((:Fai m 6 V\,helroei nyfshié'%%&?ée#mﬂ?%} 1at?n'ahe is Herr]NArS[err]Ar[err], \a,heresi ios an
i nteger from 2 Keois4 hajide gran ghiem gérived:from adnireriler piganic adidinz ot hi azol yl .

21. A O ik | i il pASed ic_radical;
proc es% gsﬁiﬂ[l{eﬁ[ﬁ% ﬂ)oﬁhl\é\(? ?"ﬁ‘*"?‘s‘{“ . erfl_Eﬁrryd!%ﬁ]p?&edt% the ]grromauc radical;

H err] NArS[err] I nt eger om2 to 4 and
Arl0i s benz#whi azol yl ene. . 22. A process of claim
21 wherein k is : I S i

wherein the pri %ﬁsr §/CH : 'n(eCH|2 é‘oﬁgnhﬁ?'éﬁl,{z)%ﬂg(r%ﬁz}&' °F (sd)lzg"s?@ﬁz%z' ere® %ﬁrenr)l% ene
or benzot h# &Zdppl endew is 2 to 6. 24, A process of claim5
wherein the di agpni U m@kls df Sl PEWRIEGR | N Situ. 35 25.
A process of claim5 wherein the diazoniumsalt is generated froma Pri mary
am ne séepar at el ﬁu- fsrap [gyomatic faélggtsplp@edsm;he group consisting of phenyl, naplithyl, anthryl,

- 1301 - phenanthryl, biphenyl, and pyridyl; 26. A process of claim25 wherein the
protic mediumis an aqueous nedium_and the. ' .. primary amne is
an anine of t heAf Whigh fan bethe same ongliffgrent;when y i5\greatqr than 1, is independently a

Ar is an ag@iienforPthe ABnakOBdiCuIBdlécted T Cal ; A,

whi ch can be the same or _different when ﬁis greater than

[ € 1, 1S
i ndependently a 5 @ functionalogreyp;selecied fror theigrub consisting of K. Q. CAR. COOR: ¢ g
from OCOR, COOLi, COONa, COOK, COO'NR, 1 hhldgéa] CN/RR,, ggtﬁugg SEgLECS@Maf rom t he
NS

group consisting of R %% M C b&xyl ate
S#0t hal o¥BsK: g Nk BRIGORIEPNRG ND2- 2OsHpt BN & Mer¥” o8 er r]
sal ts, NR; X", PRy X" NB{KIOR, 20 BB Rerand, NJ err], OPJerr]Herr], a
nonobasi ¢ or ~di basi ¢c_phosphat e .sal tc. E’(F) err H{ {¢£1] q{ﬁ{}m glass' Gituted with
or dibasi c phosphonaf 8% branched Qreyefi 7 a? nEge ']“?Q?err“?’,
PR[ er r] X[ eéte]or niokeofr shid, furfohral grhags_ err], SJerr] SR, SNRR[err],
where R is hydrogen; branched or unbranched C;-C,5q unsubstituted or subst_ituted alkyl,
25 alkenyl or alkynyl; unsubstituted or substituted a_;ryl; unsubstituted or substituted heteroaryl;
unsubstituted or substituted alkylaryl; or unsubstituted or substituted arylalkyl; wherein '
k is an integer from 1 to 8;
X- is a halide or an anion derived from a mineral or organic acid; and
. y is an integer from 1'to 5 when Ar is phenyl, 1 to 7 when Ar is naphthyl, 1 to 9 when
30 Aris 'anthryl, phenanthryl, or biphenyl, and 1 to 4 when Ar is pyridyl. ' '
14. A process of claim 12, wherein:
Ar is an aromatic radical selected from the group consisting of phenyl, benzothiazolyl, and
benzothiadiazolyl;
A, which can be the same or different when y is greater than 1, is independently a

35 substituent on the aromatic radical selected'from:



10 SSOerr]H a SSOerr] salt, SNQ SO err]NQ CCIerr]NQ

S-(1, 4-pi perazinediyl)- mmmm mmmnyl) 2- -

(1,3-dithiol anyl), SOR, _

i near, WP 2¥ E’Wé‘ﬁ or cycli*c hydtochr Boni*radi cal , unsubst it RCIIPS5F/16194.
substltut ed with one or nore of said functional groups;

where R and R, which can be the sane _gpgdifferent, are hydrogen; branched
or 15 unbranched Cerr]-Cerr] unsubstituted or substituted al kyl,
al kenyl, or al kymetionaligreugselected frénl the group consisting of Sy R, m@H;‘;j%m 3S(YJSR

unsubst ¢S, v 5N EOSNGTELEL SIS S iR S

kisaglﬂhm'ga;yl)melto8 X- is a halide or an
ni on r I

?nlt gger ef Ir\c/)ren I arhgén é‘“‘ﬁ H"?;ﬂ? °¥1° g‘irgc ﬁ?gm‘%‘ﬁﬁ“&m&%éﬁ%f"“feﬁ “‘t"ﬁé%%lf’ro matic
radi cal ; more ofsald functional groups; Qis (CH err] )lerr],

CH - . L] NR

(O o1 For ] SpEEREHR plidelcah (b e bGP S htkdgba bbinldea S ()

6, and w bubrahched G5-C, unsubstituted or substituted alkyl, afkényl, or alkypylpmssistimfedoF ai m 25

wher ei n: Z& tituted arglf unﬁglxbsu tedAJr sﬁlﬁ?ﬂﬂf ﬁétgrgﬁf ﬁ?&&gtu?e%l or %&s&m&g glkfﬁlrﬁ% ﬁaﬁl[]ﬁr yl

group consisting eny
bi pheny! , unsnbptifwted;og gybstituted arylalk_yl A, which can be the sane or

q’bfferent wheny Ye A . ol et . }
substituent on %fst%lslgg na?{oﬁr:] égﬁl&céf lsé’ﬁ T’*é’gg 248‘%&?‘0%& enidothiazolyl, and 1-3 when
a functi ofnls bg?&?dvdwlﬂé:t ed from the group consisting of RR OR COR COOR,

O&O?, ]30 ahdPK, COJ err]NRlerr], halogen, CN, NR2, ‘

SHerr]H Sqerr] err]Na SJ er , SJ err * NR[err

NR( COR), CONR[ 8rif }Cﬁmo&ﬂz xO(Epr éW‘FHz)BG{' é‘lfﬂi)kN&HzanéW K] g[rﬁ’] : ]
N=NR, N[e“s]l)%%rgl]dwm%rg]X[err] PRl err] X[err], Slerr] R,
SOR, and SOerr]R and a_linear br anched
5 cyclic hydrbtar bArPrecsss of glaim 12,ovhstein R gndR’ ase selagied from NigtCahly, (-H,CH,-

one/ (L)Jr895/ C ‘Bﬂnaamzf%tmgahdgl@gps - WD 96/ 18688

PCT

- 102 - 6. A process of claim IW@'RM'%@W&E&M&%H 39 /integshr anched

Clerr]-C gémli 16854 Rahiikteied SoMr0 tsubstslahbﬁ@dr fibrl Y14, and Ar is a substituted ol kKenyl, “or
al kynyl ; unsbubst i.tu edhor %’HbSt ltuted aryl; unsubstituted or substitut ed
het er oar ypnsubstituted aryl or heterogtyl 2Bt i t yt ed or substituted al kylaryl: or

@osubstituted o7. SUhSﬁrbdekkttﬁdla&ﬁ ¥l vehleteinl the pﬁ\‘ﬁd’rﬁhﬁme is an aminobenzenesulfonic acid K i S
an int eQeci;r J sraf) thereo} an aimnobenzenecarboxyhc acid or a salt thereof or bis-para-
H2N-(C6H4)-Sk-(C6H4)-NH2 wherein k is an integer from 2 to 8.

18. A process of claim 17 wherein the primary amine is para-aminobenzenesulfonic

acid (sulfanilic acid).

25 19. A process of claim 17, wherein the primary amine is bis-para-
HZN-(C6H4)-Sk-(C6H4)-NH2 and k is 2, (para'-ammophenyldisulﬁde). | |
20. A process of claim 6 wherein the primary amine is H)NArS  Ar, where k is an

integer from 2 to 4, Ar is phenylene, and Ar is b'enzothiazolyl
21. A process of claim 6 wherein the primary amine is HZNArSkArNHZ, where k is
30 an integer from 2 to 4 and Ar is benzothlazolylene
22. A process of claim 21 wherein k is 2. _
23, A process of claim 6 wherein the primary amine is H2NArSH, where Ar is
phenylene or benzothiazolylene.
24. A process of claim 5 wherein the diazonium salt is generated in situ.
35 25. A process of claim 5 wherein the diazonium salt is generated from a primary

amine separately from the reacting siep.



5 X- is a halide or an anion derived froma mneral or

w e Sﬁiﬁ% f';: ;;;Syr when A lsll!ﬂllHﬂ!{mnnﬂl[;]H[g when fr"%"ﬁ;y‘;fﬂ“e”

ant hryl, or bi pheny en Ar is

28. A process of claim25, wherein: Ar is an
aromatic radi cal selected fromthe groupggansi sting of phenyl,

benzot hi azolyl, and 10 benzot hi adi azol yl ; A,

whi ch can be t ha6sarreA(proceks bf elaiers wiieesin the pRotig meditris dchmpeohs miedium, and t.he

7 ep 9 b aine s a0 e o S A A B2 0TV 00 ER 5t
consi sting of S[st]nRaroﬁaﬁc&mm]atdaroﬁﬁijcenadx]:ﬂRR[ err], sq err] SR,

SNRI S

2-( T[ 3 :j? t hi al\tlgyl erz‘laﬁNg‘f TCngengJ}l%reéw%e Hsrﬁ'g’%é ): a'ﬁ@”“%e““y a

a |$near, bnmmmwnahe agmadtic cadivatiselectad from: r adi cal , unsubstituted or
substituted with one Oﬁm%no rqup selected (O8] the gioaf ?l#ngirstgen:#t%?tlll Bﬁakogr Ca8R;

where R and Rerr], wh e sane o0 are’ Fogen:
branched orOCOR, a <:arboxylate SaluriblomcﬁhldNKﬁ,eSOiHCIQytfoqateLmthSQ;:,ﬂ @S@gl' aalts

bstitut
Subst i ¢ ut eq SR CONEE RO} QRO fiy, Shfihhbnst BF 8Bl dlpbille 8y, PO,y o monobesie
subst i t ut ecoralitiasi¢ phrogphonase salt, N=NR, Ny X, NR4 16 BRey KT BAS@;NRRISQ,SRUSHRR,
| kyl ; [ 26 e : 1 \ '
o ba Y 4$ Svc\,)*;fg na RSO?, ssalf) SN%t h|2agoiégl?sqggr.\lgl"{llé@&ﬁ]ngﬁlwgk 2-?1 'M%%'A%—Si S

phenyl enz

benzot hi adl(ééslltylbi,anyl) SOR, and SO5R; and k is an integer from1 to 8; and
25 ran’ §ra(1&ui & & ]:l)c[ l@ﬁfol:arbon radical, unsubstituted or substituted with
(CH[err])[err]O(CH[err;)[err] (CH[err])[err] NR( [err])[err] or(CHerr])[er
r] S( CH[ er r |9np &F mpre of g fungtiqnal groups; 6, zis 1to6, and wis 2
to 6. where R and R', wmcesanbeme%a&e%smre&fmel %@mﬁbﬁ&@i n R and
Rlerr] are selectedfromNH err]-Cerr CH[err] [err].

H
[ &% r ] H[ er rynbrapghed £} -szseb qsls\'qsw"!e? #'_Fﬂm[‘@ﬂ pr dpyicprsbstipgedor|
30. A Pricfted by Cindibitieed oduB§tRitdd Hetetcaryl; unsubstituted or substituted alkylaryl; or

(CH[err])[err]S[er (CH[err )[err]Ar where k is an integer 30 from
1 to 8, q iunsubstitpted pryps alky); whergin | 5 an i nteger from 0-4, and Ar is a
substituted or g is an integer from 14G8UbSt i t ut ed aryI or heteroaryl group.

31. A process_of claim25 Wnereln{hep n@ramne S an

ani nobenzenesul {¥nis @ halide or an anion deriveq.from g mineral of PrEgRiG.goifh;

ampgpobenzenecar bpx\ah iitegd€ frém Qrto theIRhitnuinBérof OCH radicalsi Ipmmtnahe aromatic radical;
Herr]N-(Cerr]Herr])-S[err]-(Cerr]Herr])-NH err] wherein k is an
integer fr 2 to 8. 35 32. A process of claim31

wherein the pri n@ﬁsy((mp QQCH@XQ@Q}&Z-)@WC'VF\D?Q;?%% 8ui (CB13),S(CH,),, where x is 1 to 6,aci d

(sulfanilic acid).
PCT/ US95/ 164%4 106, and wis 210 6.
- 103 - 27. A process of claim 25 wherein:

25 . Ar is an aromatic radical selected from the group consisting of phenyl; naphthyl, anthryl,
“phenanthryl, biphenyl, and pyridyl;
A, which can be the same or different when y is greater than 1, is independently a
substituent on the aromatic radical selected from: |
a functional group selected from the group consisting of R, OR, COR, COOR, OCOR,
30 COOLi, COONa, COOK, COO'NR4"', halogen, CN, NRy, SO3H, SO3Li, SO3Na, SO3K, SO5°
NR,*, NR(COR), CONR,, NO,, PO3H,. PO;HNa, PO3Na,, N=NR, N, X", NR;*X", PR3 X",
SiR, SOR, and SO,R; and
a linear, branched or cyclic hydrocarbon radical, unsubstituted or substituted with

one or more of said functional groups;



_—
33. A process of claim31 wherein the primary amne is bis- para-

Herr]N-(Cerr]Herr])- s m"'”mﬂﬂ"m” 1) - NH2 and k is 2,
(para- a@m&g%l di sul fi ’ Pﬁmsgﬁgég“
claim?2 t he prlmarya ne|§H[*err]|\lArS err]Ar[e k is an
integer from2 to 4, Ar is phenylene, and Ar' in:benzothiazolyl.

35. A process of claim?25 wherein tggg primary . amne is
Herr]NArS[err]ArNH err], where k is an integer from2 to 4
and Ar is benzebde Ras)h;dmgam branched or unbranched C -Co(y unsubidfituted or fubgitmed slkylOf

claim 25 XHS@ ﬁ %)'[nﬂ §Q‘ aneﬁi Or su sutut%d unsu sut?ltede or su@‘ te% hete:
phenyl ene 9 \ SP% aryl syt Raxa} ocess of

cl ai m 5 winsatsiittet oesybstittedcalkydayl bounsubstinedior sibstimtedjarglaliegl; whettinm 10 .
38. A proce f. ' 7 erein the organic group of the diazonium
salt is RS oo egtrg%’qttﬁ\tggd or unsubstituted and is selected fromthe
gboup consi st i Kgisafhalide orlanghiae derivgd from,a mineral or organic acid; angcl i ¢ or ganic
group, or an o ie [ ic
Sortion. b 8903 iffegeP HBRUNY s*@éh’}ﬂ sa]%neﬁl PI&";‘fs JN(E) é h%ﬂg?&ﬁ etcﬁ‘g%r@&{
protic reécisiagthryigpliénanthiy onbiphenyl, and 1 to 4 when Ar is Pyndyl ‘40. A process of

claim5 whereisthe B YN vihsre n al cohol -'based nmedi um 15
41 A car bo%8 bl aéﬂir%%%g)fct p?inpe{l?'e "according to the process of claim1.

A car bo#r islap etomatiotidical spleeseshiran the geave domsisting oft phenybrbsozethiazolyl, ebdai m 5.

4} A GabduskidbREK product prepared according to the process of claim
g 5 44, A carbon bl ack product prepared according

to the processAowhigh egnrbe 1iw same or different when y is greater thapsl, is independantlyn bl ack

product pasRRleaConthE RbilhitCradion bii&warsoress of claim 14. 20
46. A carbon bl ack product of claim 42 wherei-n the organic group I S

substituted ora funcuonal group-selegigfoomm fhiergrRup Gorsisting of S &, 539 $O28Roup

‘consi sti ngN@t:, %N ;igmt d:@sz csiﬁm-p’ip&&ﬁ.!ea&n.@kgm ﬁmnuanfm,- and 3-(1,3- 9roup, or
an organlc grogg ng an®aliphatic portion and a cyclic portion.
A7, mdck product of claim 42 wherein the organic group is a

substit Ut ed OF a linear, branched or cy¢Ri& hytitdcarbbd fidical| @H¥Estifited 0P sibstitdted with one or
48. A carbon bl ack Broduct of claim 47 wherein an arorratlc ring of the

ar omat | ¢ more of said function FY8H is an aryl group. o 49,

A carbon bl ackw@drr@liuﬁa Rwahkh&méﬁeW&IdﬁmeW& btaﬁﬂleﬂ)f)r the aromatic
group is a, heter on bl ack

b
product ofeb W%eﬁ%aﬁm@?'@f‘ﬁ“‘%?’d“%ﬁ"wﬁ&twl - glkerry qr?k?;{"yé'r'{?ﬂ‘ﬂ’s?ﬂmé fe 30
- Rormul a Afubstitdté aryly\itisstifited or substituted heteroaryl unsubstituld o substitated alkgliryl; oor
het er oar omat.i ¢ radi cal ; - A, which can be the sane or
di f f er ent "RAPRSR ﬁfésﬁftg'gf%?ww&lh 1, is independently a - |
substituent ony isha ifegeméomcl-5 ehiencAd is phdngls §-@dwlfen Artis benzothiazolyl, and 1-3 when a -
functi onal grouzgmsgg egged fromthe group consisting of R, OR COR COCR, '
OCOR, a 3% 2 tboxyl ate salt, halogen, CN, NRlerr], SQerr]H a
sul f onat e sal thmG{wegerfrbha 1CE@; end | sal ts, NR(COR), :

T e i

PCT/ US95/ 161196 6 and w is 2 to 6.

29. A process of claim 26, wherein R and R' are selected from NH2-C6H4, CH2CH2-
CgHy-NH,, CH2-C6H4-NH2 and CgHs. .

30. A process of claim 26, wherein A is (CH2)qSk(CI-12)I-.Ar,- where k is an integer

30 from 1 to 8, q is an integer from O to 4, r is an integer from 0-4, and Ar is a substituted or
unsubstituted aryl or heteroaryl group. : _

31. A process of claim 25 wherein the primary amine is an aminobenzenesulfonic
acid or a salt thereof, an aminobenzenecarboxylic acid or a salt thereof, or bis-para-
H2N-(C6H4)-Sk-(C6H4)-NH2 wherein k is an integer from 2 to 8. |

35 32. A process of claim 31 wherein the primary amine is para-aminobenzenesulfonic

acid (sulfanilic acid).



-104- phosphonate salt, N=NR Nerr]Xerr], NRerr]Xerr],

PRlerr] Xerr], Serr]R SO r] SR SNRR[err] SSJerr]H a
sSqerr] bl Sdert Ndﬂmﬂilﬂﬂ:llﬁﬂﬂlll 4l per ezt gy
2-(1, 3- AP Pe(IRFP8 N di t Ai ol anyl ) ORs %aﬁe‘rr]l?
and a Ilnear branched or cycllc hydr ocar bon

radi cal, unsubstituted or substitut ed wig3. one or 5 nore of said
functi onal groups; _ where R and R err], which can: be
the sane or dif8%®rent prasess dighinn§kwherkin sheqinigciryoamine is bis-para- ~ unbranched -
Cerr]-d egr Rstihtmtads 0 [FRAT] | k enyl, or al kynyl;
unsubstitupé%'(gﬁ%ﬂ%i(bﬁ#"')%{z Jnd}agg't %E%@%o F'ﬁi&su&%{se ibstituted or

substitut ed het 84.oar Y processilchim 23 wheieio thequibwtyi aminecis HyNKyS, Ar'y where k is an

unsubsti t uf e g %on?ﬁltbsi fglﬁﬁ‘ﬂnﬁéﬂé' AW b@ﬂzﬂhﬁn%i% het er oaryl ene, or

al kyl aryl ene; an integer froml to 8§;
X- 5is a halide & anAzmpasss of clainy 83 whereimthe primaeyr astinegis HoN@siyAdNHg; i vhere k is

y is an 'n&r?ﬂchrff&maoi&dtMsB&tz&th@r of -CH radicals present in the

aromatic rad
(CH err])[err], B&H eArrydessraf llgncRf elhm?x;np@mn}na(y@qus}l)ﬁmﬂ W@ﬁreﬁ‘ r])err]
or (CH eéﬁehggﬁr&]bmlﬂ]n)e[err] where x is 1 to 6, zis 1

t 06, andw s 51. A carbon bl ack product of claim
50, wherein sai &7-ar orteRrpcessef slajm 5 avhgreinthe protiss reaction medium'is an aquqous medivRy| o

Algrr] Ar, wheresgl: A process of claim 37 wherein me%gahﬁgm a,mmah&mmsunqal sel ect ed
fromthe group consisting of phenyl, naphthyl, F

phenant hr ypubstgq%@'rgppu stifpted erf &;qcted $rgm the group consnstmg of an ahpp@txc\gmug,ha can be
the sane Ogycfi bighie® proupMof th argmﬁc @npodrhatifi@ i diiphdtie poftide RRNEISR1i¢ Yordon.

substltuent on the aromatic. radi cal selected from a

f unctional- gr ouB ‘sel ARreRIsS 9 Sl A vhgreim the Rratifsteactiohgediym 3 ‘”‘t‘ﬁ COR, COOR,
$5 6?@&\@5 v@@ﬂﬁ thé5p6dicernéditRis @ falcohdl-8hsed RediuN,

40. AQebde
N%ﬁ?i} NR( QORFL” CORFgekioh L BPAct ppap 6 ing b B e

g[O[ er ]r ]RNa[Stca]r? r], m:gcRn[A Jdfton biak Q’bu-ict prbﬁiar*&oiﬂnﬁg" to]the ﬁ&{ewdf]cmxew] ] 25 o
err a e ear, branched or
cyclic hydrocar ggn r “EJQPblag‘hg’ﬁﬂ?f PR pogrding 19 £ Q’ﬂ‘ieésa"f ¥ 1%ne or

nore of said fus4ti omadartgh Glapks product prepared according to the processheficiainR13.s hydr ogen;
branched or unbr nch n ubst .t ut or _su ed al kyl,
al kenyl , or al k§ itﬁi‘%ﬂi’ +lf %’@5 %rpp Eﬁtggﬁjea? o5 Q unsu"tg)'llél tuted or
suosti t ut ed het @6. Oacharl:Bﬁ black product oﬁﬁaihstﬂwﬂntemdhmrgmdagbumsls@dnmthd(gﬂ aryl ;
unsubsti tuted ar tituted. ar ar ne. ' . .
k is an i nf“es %sl"“‘fe?c?ﬂ? i | from ¥h° "¥°°ns’s ggflagaﬁpha%]&:‘;@’g%%'lcim 8"8r an
ani on deri gedp for amrorganic gmu;ahavmg ap raljphaticcpomixinchnd a eyklic portion.

is an integer from1l,to.t %@ﬁ @gpt hyI
1 to 9 when af "bogk?acly\gr%gbrf? hf él?’"&gﬁ@%‘lﬁﬁtt&e o ?an?c é‘ﬁﬂy‘" and | to
4 when Ar unsups;amted)atQmaﬁégroup A car bon bI ack product of

clgi m 50, wherejg SalA aﬁ{oﬁ FRkL Ero&fc?Ulpclbrﬁ 4 vﬂx@ﬁlﬁpan(li'omauc ring of the aromatche
formula Alerr] Ar;” whe

group is an aryl group
49, A carbon black product of claim 47 wherein an aromatic ring of the aromatic
group is a heteroaryl group. ‘
50. A carbon black product of claim 47 wherein said aromatic group is a group of the
30 formula- A.yAr, wherein:
Ar is an aromatic or heteroaromauc radical;
A, which can be the same or different when y is greater than 1, - is independently a
substituent on the aromatic radical selected from:
a functional group selected from the group consisting of R, OR, COR, COOR, OCOR, a
35 carboxylate salt, halogen, CN, NR,, SOH, a sulfonate salt, 0SO3H, OSO;" salts, NR(COR),
CONR,, NO,, OPO3H,, a monobasic or dibasic phosphate salt, PO3H,, a monobasic or dibasic
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- 105 - lm"’ u m m",aromat ic radical selected fromthe
group c¢ of phe benzoth and
benzot hﬁpé:’g"}“% A, which can be tmﬁkgf
different when y is greater than 1, is independently a

substituent on the aromatic radical seliegted from 5 a
functional group sel ected f_;)?m t he gro _g( consisting of S[err]R, SSJerr]H,
Sq| er r | NRRbsphopate sitf NFNRE, "X, NR3™X, PR3 X, §iRRDoNRR,, SGpSB, SHER:/SSPAR) 2

Q0L er'r | NOwss (st g, B, Rl COMG! 31 pipdidnbaifDR! A8l A £3( 1. 5-

d|th|olanyl) I'near ranc or cycllc
hydr ocar bé‘ﬁ“‘ﬂwpc%@R A $MpRiandut ed or substituted with one or .

nmore of said fyfhgdasr pidkhed o 'é?:'ﬁ? g;&ocarbon radn:a]r unsubsntqéed or\gﬂﬁgtﬁteﬁzvﬁtﬂ %nBL err],

whi ch can be the sanme or dif are h ogen; bran
urbr anchefrore[ P?“]‘f'@f'éqni‘l]g‘?ﬂﬁubstltut ed or substituted aI kyI al kenyl ,

al kynyl ; unsubghére Rt £ RO'which can be the same orSd#ffcitrs,!did Rlirdibnt /b Ulﬁﬁ%ps'[ ituted or
subst i t ut ed heteroaryl; unsubstituted or substituted a ky ryl;

unsubst i t tbERIChsA Cycfrpornsybstisared ox substitused aligyl, alkenyl, ortalleyaylounisyystityted opr

al kyl aryl sibstituted aryl; unsubstltuted or substltuted h&eﬂoﬁylaﬂnshﬁ‘gtlﬁ%rorfsﬁﬂgﬁﬂnld AYRGH AT 1S
is 15 benzothlazolyl

gggmlll 3 &Hé“bvgﬁ\ggpg- ng)?wg?a(ﬁ '&ﬁ%{tz athae Vl\:t:]teer%ar@\lrene, or alkylarylene, whereinj | s an
I(lDther];{OFHf-kﬁihn&ntegtlﬁ(ﬁ'[omltos - ( Q[IS ](§3|[4[er]r])[err],

CH err err err err] NR(CH err err] or
(CHerr])[err] (&4['@1[‘?%%‘[“8??'}” J‘é’“&r QJ ogganic acid; - : zis lto

6, and wis 2 yﬁsﬁmtegerfromltothe total numberof -CBBGradicals preseit/ih @i dadnadtik rddicagluct Of(

claim 42 erein said aromatic group is phenyl or 20 : napht hyl .
54. . A T8rbon bl ack product of claim47 wherein said aromatic group is a

group of the Qis(CHy) (CHz)anCHpk,e(m& Nkkmz)z,VHﬁ@CHi)QS(CHZ)Z. where x is 1 to 6,
R s an arqnatlc or 1 g oaronati c rad| cal; A, which can
be the saft of CJI‘"}dferen'to When y is greater than 1, is independently a '
substituent onSthe Arcarbat black prodduwehdf dahéﬁlwnbrémsnﬂaromanc group is a group of a
functlon fromthe group consisting of OR COR COOR, OCOR,
a{he%"%QAé[iony ate salt, CN, NR[err], SQerr]H a sulfonate salt,
osq err] H, OSCheisrah amaatie radNﬂ(md fr @R Zroup consisting of phenylN@plghyl] anthryl,
oPJ err] basi di basi ¢ phosphate salt, PQerr]Herr],
Hiteh 1%@%9%&% pyridyl;

nonobasi ¢ or phosphonat e salt, N:NR N err]Xerr],
R err]Xerr], APFqlleh edmbfedher jame Qf élffFl]eR wiRa@yds EI]ENRR[!@(} ] is inrd€peandentiBR,

SN err A salt, SNQ SO err]NQ
RR[ ]s“béﬁ%&gfmn gg@%gﬂ 11'§°t°§F§'°"‘2 (1, 3-dithiany 4 |

2- ( 1 3 di t hi ol afupe onal group selected from thegryup camnmfek,rqml 3%@0011 OCOR,
a |inear, copaf) ebeilxaocoexcboewd* RAGER AN, W%%ggl %639#35503N4t $6,10'50,"
substi t ut ed W|t one or I“on rougs; 35
wher e R o RNBEPR), (N Moo, BRsHon PsENG. BPsNfor NeNB ”*xafw s
hsanched @R, SOR, and SO,R; and
a linear, branched or cyclic hydrocarbon radical, unsubstituted or substituted with one or
more of said functional groups;
where R is hydrogen; branched or unbranched C,-C5, unsubstimted or substituted alkyl.
alkenyl, or alkynyl; unsubstituted or substituted aryl; unsubstituted or substituted heteroaryl;
30 unsubstituted or substituted alkylaryl; unsubstituted or substituted arylalkyl or arylene; wherein
k is an integer from 1 to 8;
X-isa halfde or an anion derived from a mineral or organic acid; and
y is an integer from 1 to to 5 when Ar is phenyl, 1 to 7 when Ar is naphthyl, 1 to 9 when
Ar is anthryl, phenanthryl, of biphenyl, and 1 to 4 when Ar is pyridyl.
35 52. A carbon black product of claim 50, wherein said aromatic group is a group of
the formula AyAr, wherein:



unbranched Clerr]-Clerr] unsubst ut ed al kyl, al kenyl, or
al kynyl ;* unsubstituted or .' .
'tut ed O phpgseitsicd

- 106 - substlt
het er oar MO 96(186%%0st i t ut ed or substltut ed aI kyI aryI
unsubstituted or substituted aryl al kyl, aryl ene, heteroarylene, or

al kyl aryl ene; wherein 2105- k- is an integer froml to 8§;
X- is a halide or an anion derived froma mneral or organic acid; 5

y is an int egerAHscamaﬂomaﬁctddmaltselbaédimnMrgmt: cerfStstingaofi phery$, naphtinint i n t he
aromatic r Qis

(CH err]) [@ “"("Eﬁ[“é“r‘ PT‘)‘?%‘P‘F‘T’@{Y&[ err])[err],

(CHerr])[ err] NR( @hikle can] be|ther saing opdiffer@hi| vehen Jy)i$ gmatt}rSﬂga’ﬁH[ srmc}e):@r(dﬁmljy a where x
is |l to 6, dwis 2to 6. -

55. A. c%{'rb ut"e"b? arf)”rng uc?ic'lcl)fs&%wq% 4, wherein said aromatic group is a
gréup of 10 a funcumhkgrtblwrmtted fégre the|grqup ‘cousisting of: SR, SSO3H SO,NRR', SO,SR,

Ar i t I h |,
napht hyt SRR} . 36,68 CONGS A pbhlBrlify SREPO LR, il 2l 3505

A, which caﬂudjalyt)mdsarre or different when y is greater than 1, is

i ndependent |y A4 linear, branched or c:ycﬁl:I ctallﬁsrmadﬁﬂ +xﬁﬁ:s Q?B; §1ﬁst{?ﬁ£ﬁ Qﬁl orﬁq;reCt ed

from 15 a functional group se ecte om the group
consi st i ngmefe ofEaid Monm;:s, COOLi, COONa, COCK,
g?eer FINR err] whdle RNRH R, Which 3o S‘erﬁx]: k&nesgdﬁfédnl-'arceohzgogﬂ ]nleyﬁc:’hed or

P e; ; } E[ ggpqe;nzlnqgsééohqybsw@prﬁPMEugdra}kyl ﬁtltml alkynyl; nnsubstxtuted or
N[ err] X[ er El]bsti\tBL@irS'l]; thsSbstituedd Rl ?thst}t&@ﬁétémarﬁ[ Sististtuted or substituted alkylaryiOR,  and

SJerr]R and | i near, branched or cyclic
hydr ocar boRnsubstifugedjor s‘thﬁ%‘%%?‘b’%’eﬂlﬁ”@ﬁﬁ‘?f‘ﬂ%& grialkylarplenshe or 20

nore of said fU?%hﬂﬂ@ber%ﬂ:Up§when Ar is phenyl, 1-7 when Ar is naphtH1£1-2 wiled &r RYdr 0gen;
branched or unbranched err] unsubstituted or substituted al kyl,

al®enyl , oPenapthiproll, mﬁﬂ%ﬁ@lﬂ‘di?ﬂ’%‘l‘”@%’é’t‘l tuted aryl; unsubstituted or

substituted het GO dileger from 1 to 8; and unsubst Ituted or substituted

al kylaryl ; unsubst i tuted ) t t | kyl | ene; wherel
k is an integer Qi §riiz) wt@g)xoggﬁz)z' Ni(&ll% ‘?ﬁx@bﬁm%‘ T8 18 alnt°;$hi on

derived fr @i R, BRd wlis Pfo ®r gani c aci d and s an
|ntegerfrom1tot05 roi hnI,lto? en Ar is na I lto
9 when 33. b&é’f H’P%F“ﬁ%‘é’ﬂé‘ﬁ?ﬂﬁ‘ﬂ“ saig Arqpae, £oUp ! lsﬂ% W to 4
whn Ar i S ngppthydy| . : A carbon’ bl ack product of
claim54, wherein said aromatic group is a group of - . the
formula Alerr]Ar, wherein: 30 Ar is an aromatic radical

sel ected from t Isa gr GLarkda biacks prott off clgiinald ywhereincsaid irdmatie glopp is aogroup of the

benzot hi adi az A, which can be the sane or
di fferent 6&5‘@ yIA§ “dré‘étt er than 1, is independently a

Ar is an aromatic or heteroaromaUc radical;
25 A, which can be the same or different when y is greater than 1, is independently a
substituent on the aromatic radical selected from: ' '
a functional group selected from the group consisting of OR, COR, COOR, OCOR, a
carboxylate salt, CN, NR,, SO3H, a sulfonate salt, 0SO;H, OSO4" salts, NR(COR), CONR,,
' NO,, OPO;H,, a monobasic or dibasic phosphate sait, PO3H,, a monobasic or dibasic
30 phosphonate salt, N=NR, N,*X", NR3 X", PR;*X", S, R, SO,NRR', SO,SR, SNRR', SS0;H, a $50;-
salt, SNQ, SO,NQ, COZNQ, S-(1,4-piperazinediyl)-SR, 2-(1,3-dithianyl), 2-(1.3-dithiolanyl),
' SOR. and SO,R; and - ‘
a linear, branched or cyclic hydrocarbon radical, unsubstituted or substituted with one or
more of said functional groups; |
35 | where R and R', which can be the same or different, are hydrogen; branched or

unbranched C;-C5 unsubstituted or substituted alkyl, alkenyl, or alkynyl; unsubstituted or



substituent on the aromatic radi cal selected from a

functional group sel ect jgmnan “al mﬂ consisting of S[err]R SSJerr]H,
SCer| Woyommsia SCler 1] ||| | IlﬂbRR[errl SNQ  SOpernshiretss
CJerr]NQ S- 4- pi per azt ned hi anyl ), and 2-(1, 3-
di t hi ol anyI ); and '
- 107 - -1864 i near, branched or cyclic
%?reogfar tS) ggs&{‘?"%n 1unsﬁ{{l§t;d {'gulllatstﬁudteé) ialetesrclil D ttlu}s%steltgne\c/imor smﬁlt&i ﬂk)(q:?m] R On\i/h?(r;h
cag be L hglsg[amd)pr d:biti’tlacdemlalkﬂr gyl gagearyleigr anﬂlq&d;aleﬁel, Erhtlarem - I
unbr anche stituted or substituted al kyl, alkenyl,
al kynyl ; unsuglgs %‘%HNHQ%Q substituted aryl; unsubstituted or
substituted heXem@amlﬂe or am guibys térived &dncarnnaerusirlotgamedcldtl kyl aryl ;

substituted limagF: Y e het er oaryl ene,. or
?kyl aryl ene; Pls o bt 3% e J)&‘l Mbe:% %‘hrﬁﬁ%’&é’fesfwé apmpjic Rpdiggls | o
phenyl , _1an_4 when Ar is benzothi a_zol yI and 1-3 when Ar is
benzot hi adi a2y cay - (CHOCHy),, (CH, NR(CHR),, of Coat , EM) WiblE 1 i 1208, 2
(CH err])qiedrg S(amweis®Perr] Q(CH err])[err], (CHerr])[err] NR(CH[err])[err]
, or (CHerr] )iser r ]§Q%ﬂlﬁ<]k)ﬂr§fuwof c%ﬁ’%@ vb’hel'e%n Carsg%xﬁauglgrougl r_%laltpc?f zis |

t 06, andwi s2t 06

Wnpri si ﬁbe@“%‘d?bgﬂf mwheweie: and at | east one attached organi c
group having airiffn AoMER fadicdl" W}' aﬂm&ﬁ@

| ess than 11, : gr sgé%g%o@ﬁggﬁ#{é&g%@g%ghq ga pKa :
| ess t harPhanentigy], bipheaykiand @yidlylian aci di ¢ group having a 15 . pKa of €
| ess than 11 al@dﬂlﬂcm}:iaeﬂ;esﬁﬂe SCdiffirent Whed P i \hdidd Shadt 1P*§ﬁm9 ebcﬁﬁ fhan 11,
wherein at | east one aromatic. group o rgam C group is

di rect |y SEpsti%emon “!eoa‘?'ﬁ%‘cé%“ﬁbﬁ’]ecﬁf‘ o " 58. A
csrbon bl ack [ fasbiehal @fous klécBdTromMAS RuP coBRLERCIFBRE cﬂmomdns oeoRryl fonic

acid | £i acid group, a carbox lic aci roup,
or a pho&H¥i COaN g’fﬁgtﬁ&m CW %‘st SOSﬂ SO;Li, SQgNa, SOy §9.’D'HR~4 Igck P
product ofR(COR), T Poﬁlgaewglw POGN)|IN=NR, ﬁ?&t‘empx' ﬁl@3+x-

err

oPJ err] rr car bor*‘ bl ack
pr oduct icl“'lﬂ?ﬁﬁ? "Wgerel n the aromatic group is a substltut ed

phenyl group. a linear, branched or cyclic hydrocaroh radical AmGubstitared b sabsitudsdoditiCone@F Cl ai m

wherein th ronat i roup is a substituted napht hyl
g‘ioup pgnore of said fancitonal groups: 62. A car bon bI ack product of claim57

wherein the orvgem R isgtydiopen; braachedl bsérbtantied G3¢C, ) unsubstituted or subsuﬁ;fddbﬂdyl tuted

S DT R, el F Fiyeiy a0 sl s L
63. A vosubiiineddrssobstipechlkylandf unsubstimted /or witmtitaied atyhﬂkybomylexm, ghmlp is a
substituted on is an integer from 1 to 8; .
25 X- is a halide or an anion derived from a mineral or organic acid; and
y is an integer from 1 to to 5 when Ar is p_l__ienyl, 1 to 7 when Ar is naphthyl, 1 to 9 when
Ar is anthryl, phenanthryl, or biphenyl, and 1 to 4 when Ar is pyridyl. | |
56. A carbon black product of claim 54, wherein said aromatic group is a group of
the formula AyAr, wherein: _ o
30 Ar is an aromatic radical selected from the group consisti_ng'of phenyl, benzothiazolyl, and
benzothiadiazolyl; _
A, which can be the same or different when y is greater than 1, is independently a
substituent on the aromatic radical selected from: |
a functional group selected from the group consisting of SkR SSO3H SO;NRR', SO,SR,
35 ' SNRR, SNQ, SOzNQ,.CozNQ, S-(1,4-piperazinediyl)-SR, 2-(1.3-dithianyl), and 2-(1,3-

dithiolanyl); and



unsubsti tuted carboxyphenyl group or a sal't thereof, or the organi c group

is a substituted or 30 | ycar boxy) phenyl group or a
~salt thereof . ﬂﬂmﬂllﬂlﬂ ﬁﬂlmbon bl ack pEpgLssieRls C! @i M
57 wher e WP 9418688 qani c group is & s@bstit'lited dr :
unsubstituted sul fonaphthyl group or a salt thereof, or the organic group
Is a substituted or unsubsg@i t ut ed (pol ysul f o) napht hyl group-
or a salt thereof. 65. A carbon bl ack product of
claim57 wherein the amhm,rhrmc@ﬂdampyuhs hpdreaatbon rddichle dnsobsti@ibed or substituted with
unsubsti t ut ed carbo h roup or a salt thereof, or the organic group
i s a subst PRUTEY txgéﬁafgncthmyall gl%“ps’ unsubsti tuted (polycarboxy)napht hyl group
or a salt ther ec/here R and R', which can be the sy @Qliffegh8 re hydrogen; branched or

PCT/ US95/ 16

- 108 - 1bmnched C1-Coo unsubsumte%gr substxtu&d alkrybo kergil lﬂ'r%l urgubs%xmtefl oCI ai m 57
wher ei n t heubstitgred) argl; gnsubstititesi qu sshstithted heserparylo nnsubstituted or substituted alkylaryk her eof .
67. A carh | ani ¢ group |s

. ar boxy phE gslutu?ed%(l; SRR e, Sy Rhd Broll R0 of giksiy A

A car bon bl ack prioghiotegeifrog hﬁ MhQVA’:/\H@hG\Yh lﬁh\ﬁheorﬁgahb@l@hlwbhasdt‘ﬁévm sal t

of p- ﬁ\’ﬂ?,g henyl . 69. A car bon bl ack
product of Aéllsal?eﬁ] g‘f ?‘;I n the organic group is a
hydr oxysul f ophedsyi$ angintsges. from 1 to 8; an 70. A carbon bl ack product

of ;£ @i m 69 whe;, €H o&m NI R X0 h 1to 6,
su}q‘:ophenyl (ﬁsr«:ﬁr} R gj’2’7 2t Ric é?bo)r(]db%éck arzogueé?x(l:sorrtgrl si ng
a carbon blzas:ktceﬁa@mhw# &#%9%. one organic group having a) an

aromatic group aRd D) Earon bk prodsth Esthbrisitf & cirbéh ﬁacklaaasnegna,eaa&tsumlc group
of the organic group is attached to the carbgn

72. A c&FESBA BB BRVINE ) 3T APREC EPUR 370 P) S pRdic BRUR FRYIN 2RKAA &esbﬁhb'hb‘ is a
quat er nary ol 2 salt of an acidic gFoUpPRINIAEA SKDesd thad 18,62 laGiiike@ie)of @h BGED @dlp! RAvigaLP.

73. A carb bl ack duct of cJ 7

substit ut e@ka (c)ap less tﬁa(il llparngﬁﬁglhgqoangfg s31;;rrnoup]hawmge arx gka o} lgss d? lqawgejelg ratole‘%t l::lr g on
bl ack pr Odléﬁéu@ﬁafclg%dpo?hlevaaﬁxﬁlgﬁoubhem&wwmwmupamm Wackubst i t ut ed

napht hyl group. 795. car bon.bl ack, product of claim

71 wherein the épgam.ﬁtcaépoad)back groduct of claim 57 wherem the acidic group is'a sulfonic aci

Xerr] R er rg}dﬁbeﬁulf(nﬁ}!{cﬁrgr&ap[ & edrboAllic aktEgreip) o phiosphofie adid groep.or napht hyl ene;
Ris i ndependent |y hydro

Xerr] is a hali e o %:hl%kpﬁ’g%\‘?éﬂllfnrsgrﬁv%mr‘ﬂ W%?‘ca?wgo"%P]gSg?#l gy!ac?(rjougnd

y 26 an OPO4H,, or OSO5# eger from 0 to 4.

60. A carbon black product of claim 57 wherein the aromatic group is a substituted
phenyl group. -
61. A carbon black product of claim 57 wherein the aromatic group is a substituted

naphthyl group. . .
25 | 62. A carbon black product of claim 57 wherein the organic group is a substituted or

unsubstituted sulfophenyl group or a salt thereof, or the organic group is a substituted or

unsubstituted (polysulfo)phenyl group or a salt thereof. ,
63. A carbon black product of claim 57 wherein the organic group is a substituted or

" unsubstituted carboxyphenyl group or a salt thereof, or the organic group is a substituted or

30 unsubstituted (polycarboxy)phenyl group or a salt thereof.
64. A carbon black product of claim 57 wherein the organic group is a substituted or

unsubstituted sulfonaphthyl group or a salt thereof, or the organic group is a substituted or

unsubstituted (polysulfo)naphthyl group or a salt thereof.
65. - A carbon black product of claim 57 wherein the organic group is a substituted or

35 unsubstituted carboxynaphthyl group or a salt thereof, or the organic group is a substituted or
unsubstituted (polycarboxy)naphthyl group or a salt thereof.



76. A carbon bl ack product of claim75, whereiny is 0. 25
77. A carbon bl ack pro t/\:herel n the organic grdup is
Xerr]Rerr] N[err] CH[err m"”ﬂ "/“ mlm” II s a substltuted or unsubstituted

d err] - GY@Pe/]8688 : phenyl enesor * phAGTVES8/16134 d
Xerr] is a haI|de or an an| on derived froma m neral or organi c acid.
78. - A carbon bl ack product of claim } wherein the organl C group is a
N- substituted pyri di ni um group 30 79. A

carbon bl ack prggducta efrbdn! tMcR product R BIGiR 87 SkGei Hd
-Cerr]H err] NRerr]Xerr], m\xhelrl% Ris a subslt | tﬁféggm%?&gﬁssggﬂftomeﬁ 1eoél

Clerr] - et o ocar bon, and Xerr] is a halide - an an| on

derived from agnl nergtarbon Wcl%dﬁct%?bl@xm 57 wherein the organic group is p-¢
carbon bl ack product conprising a carbon black and at [east one aﬁached

organi ¢ gPbufAtESFy a) a CJerr]-Cerr] alkyl group and b) an acidic group

having a pKa ofssJ eSHA tdisun bldek product of claiml$7, wibreifthe dkdani@fgrodp ithié M GalO6fQH P
havi ng a Jess t han 11, or a m xture of an aci d| C group

WO 96/ 1868‘2?%?""“3’

109 - 69.  Aauboadlak pieauddiof LimaSST Wikkreir the 3fnid groapis #T an aci dic
group havin a of Iess than 11, wherein the Jerr]-Cerr]
aI kyI groB}S‘g?ffys Bhedy  BI0¥P- group is directly attached to the carbon bl ack.

A car borrobl aoakcamsandﬂuek pfiduct lofE1RIMSEY Mlhﬁ!hﬂhe ofgafiic @FoUp ¥ £hyEkdXy{3- | S

qgerr] H[err qg ‘B .. A carbon bl ack product
npri si n PRV on bI ack and at | east one organlc group 5

Ar(CHerr])[erm.S| e ;ai-&ad[bmt:k bboﬁim m}nﬁpr[smg a] casbbi alaéledldtamehdn encagiingrbipck,
wher ei n AEd and ferent and choser‘

o t he AR ah s b 42,1 3 Fascile gropm, wpersin a1 ek Fipofe sBite of 8
froml tOofgamqgtoapBrattamdag:aheém-bntMko 4; and r 1is an |nteger fromO to 4,

| bog,, bl ack
83 A car 02%. a% caoa ek pﬁ)d?cq oft ‘L,lmfnr omvw%“’[m gca"é’ﬁ{ﬁ 850“3 s a?ernearjb 10

arylene; k is eger ar
. A ammblﬁmntﬂwplorplqomrwyphosnhmwmwwmﬂe| n Ar and Ar[err] are

h | 0.
phenyl ene; prod’lackp é%?aﬁfn %&n&gaﬁm groGp 2N %ubstifbted

85. ‘A car bon bI ac ct “of clarm 8 rern
86. A phenplogroupk ack product of claim 82 wherein Ar and Ar[err] are a

heteroaryl ene; 7§ 1S a carbon black aa'afu eAChekdiP e hrofaiGgroft'd aGubkifind are 0.
15 c87 " a‘:AI"(.:(’a'rJ I ack ;r (l)duct of cf’é’?ﬂ% 8a2u\/\/nere| n Ar

and Arfer F}Phﬁwbglbmzot hi azol yl ene; k is an integer from2 to

4%'0 and g and 1 qgre Qxcarbon black product of claim 71 wifein the ofgafiie gRAp i ack product of
cllaim 87 wherein k is 89. A car bon bl ack é)roduct

conpri si n&- %E’é?ﬂ@g%l“d'ewmaﬁds ghenylenesor naphthydang;i isindependpntly hydrogen or a
Ar(CHerr ]:*)zéj Slky1l grbufpt Bd (sl dr) dnihioh Aédvea frbmad hiRéaEst organicAGidCakliae ab! ack,

wherein Ar“rs an ary ene or a heteroaryl ene; 20 Arferr] is an
aryl or aimeeeeimPye4 k is an integer from1 to 8 g is an integer fromo
to 4, and r iS78N A carbon black prodiidt @ &lkind 75 Wh&leih @ i¢H0.

25 S o X A carbon black product of claim 71, wherein the organic group is _
X"R;N*CH,COAr, wherein R is a substituted or unsubstituted C;-C ) alkyl, Ar is phen_ylene or
naphthylene; and X" is a halide or an anion derived from a mineral or organic acid.

78. A carbon black product of claim 71 wherein the organic group is a N-Substituted
pyridinium group. o

30 79. A carbon black product of claim 78, wherem the organic group is
-C5H4N-R"'X', where R is a substituted or unsubstituted CI'CZO hydrocarbon, and X" is a halide
or an anion derived from a mineral or organic acid.

80. A carbon black product comprising a carbon black and at least one attached
organic group having a) a C;{-C, alkyl group and b) an acidic group having a pKa of less than

35 11, or a salt of an acidic group having a pKa of less than 11, or a mixture of an acidic group



90. A carbon bl ack product of claim89 wherein Ar is an arylene; Arf[err]

I9i o arA?m;gl;;J;pl ack product of mﬂmmzmﬂrﬂm&lmo . |§nghga;;l]gmrn6?§rf Oi S

phenyl; k is 25 “an integer ‘from® to 2; and q and r are O.
92. A carbon bl ack product of claimg89 wherein Ar is phenylene; Ar' is a
het er oaryl ; k is an integ‘erogfroml to 8 and g and r are O.

93. A carbon oduct of wherei-n Ar __is_phenyl ene: Ar[err]
e Fabiag 8 pRadfIip e e sff oan e O g s S B, i Spert
are 0. 30 the Clﬁéz alkyl group of the&tgamc grdhpdadmny ixtaaield tgthe darbén ilackpr i sr ng a

caron, bleck o 21, ASBSin 3%, AU PR B Ry o e AR 1

t he carbon bl ac
95. A car bon8l ack cpibomiblatk pyéduct mpriGeg aaetronibiack\and B 1qakteny bzadc group

07 A ANkl By She B, VRRLE AP ol f el BOBSKTET Y, 21O
Ar-Ar[ er r | different jand 88 chosen from the grdwpreensistifg ofi asylengland heteroaylenss k isnanLitneger t ut ed

%eg%} T86; fé&h”?% b d'hs Gl irfidget Aot B30 4 44l 756 &%R@éé?#oﬁ’lﬁgéw USo5/ 16194

-110 - 83. A carboms blacki producteof claim 82 shéreiniArand 41’ pierancirylénank isand
Xerr] is iﬂﬁ?&lﬁiog-rel f's: @ﬁi&‘%ﬂh&'@“ ved from a nineral or

or gani ¢ acl 98. A carbon bl ack product of claim
970 wher ei n t heBdor gaficarboe blagk praduct of claim 82 wherein Ar and Ar' are phenylene; k is an

-Cerr]lH ei'ix{eke(r {o]J"kﬁ‘J kad ek 0.XI err] 5 99. A

process for pro uc carbon bl ack product having an organic group

In
attached g%roq Plackcredystrofislaim B4 wherpipkiiséng t he st eps of

i ntroducing a C@J bonaRhdek biadkhréduct 6t2faim 82 ¥/hetein 28 2hd! Ry 3! 4 hetetdalyidhe; k is
pel l etizer; and reacting said diazoniumsalt with

sai d car bo#h iptegss from 1'to 8; and g and r are 0. 100.  The process of claim 99,

wherein the di agoni URcadbd black ﬁr@&?@&@lﬂh%ﬁ‘%&@it\%rﬁ@ﬂx’m benzothiazolylend? kaCk i n
t he presence of water 101. The process of claim

99, wher e 1§ 2B {uegen 50 At a8d arand §areQ r oduced as an aqueous

sol ution or slugdy. A carbon black productofclalm 87 W?remklg_be process of claim 99
wherein the carbon bl ack roduct Bel leti

The process of #aj nf*réPo Wﬁ‘é‘rlﬁ?‘?\“‘t PE%?&)’E)FF’%“&PBE" P2 drast ang organit Eﬁ"r’%ed

15 Ar(CH,)_S; (CH )M%chm% fhe @ErBOBbIACR( wﬁd’rﬂﬁllAGIim aagra.arob@ me:érbaszknqar oduct
havi ng an organﬁ the ¢

cdfpri si nght Kietn 3£g g&""'g;r}laﬁ is an integer from 1 to 8; q&eﬂ?éf“&ﬁf ?Fﬁmg)nta | a%lrﬁ %M sal t
i n the premgpédronlfo pag.bon bl ack in a pelletizer; and
20t 1, a4 0, ottt e 8 RO e o g e ¢
t he pr esenscinteger from 1 to 8; and q and r are 0.
91. A carbon black product of claim 89 wherein Ar is phenylene; Ar' is phenyl; kis
25 ' aninteger from2to4;andqandrare 0.
92. A carbon black product of claim 89 wherein Ar is phenylene; Ar' is a heteroaryl;
k is an integer from 1 to 8; and q and r are 0. |
93. A carbon black product of claim 89 wherein Ar is phenylene; Ar' is
' benzothiazolyl; k is an integer from 2 to 4 and q and r are 0.
30 94. A carbon black product comprising a carbon black 4nd at least one organic group
ArSH attached to the carbon black, wherein Ar is an arylene or a heteroarylene.
95. A carbon black .product of claim 94 wherein Ar is phenylene.
96. A carbon black product of claim 94 wherein Ar is benzothiaiolylene.
97. A carbon black product of claim 71, wherein the organic group is Ar-Artx,
35 . wherein Ar is substituted or unsubstituted phénylene. substituted or unsubstituted naphthylene; Ar



20 of water. ~————————— 106. The process of claim

®

104, wherein the di azoni umﬂ r d fromat | east one
pri mary amine, at least o ﬂ m,”m T!,East one nitrite, _
Pe%ﬂ el &4

107. B6%8es s of claim 105 e di azoni um sa??”@’%’éﬁ%‘r at ed
fromat | east one prinmary anine, at |east one acid, and at

| east one nitrite. 25 - 110 -108. The process of claim 107,
wherein the nitrite is introduced into the pelletizer as an
agueous Siokubbtitatad or unsubstituted pyridinium; and X" isl)Ralide ofl iEaniunQizfitedl fifm & miieral 107,
wherein the amne.is introduced into the pelletizer as an

aqueous SOPET6A“Sr s urry of an acid salt of the am ne.
110. The procﬂSss OA carban biuck(produvtaf ickaim 97, hehereirt the biganis gionp isoduced into the

pel letizep ﬁs( H an aqueous solution and the amne is introduced
into the pér4etpz é)r ds an aqueous solution or slurty of an
atid salt of t99e anh pecess for producing a carbon black prodadthaving aihergqunc)gmsp;atnthedl aim
107, wher 'gtg,g n black are introduced

into the tge I"e ngglﬁ;go mg% Qe?t%?fe) 112. A

pl astic corrposntmdoqnsmngbmlwgaad pl least one diazohium salt inwra pelletizer; pndbduct
prepared 35 reacting saia Aohltl B wied skif Gl AighS Of claim L

WO 96/ 18688 5/ 16194

- 111 - 100 The process of clai 99, whewnphaé‘uoommab@ﬂemt@rwimmmﬂng a

pd astic ahpgy cDbGdterPr 0duct prepared - according to the
process of C al 114. aper product conprising

paper pul p andl0& camcnmcsﬁsyéklam 8% ehereincthe wgzoawm dg introduced as an aqueokfn e
organi ¢ ggteh a.ts]@lg,hed to the carbon-black wherein the or gani c _group i's

substituted wth an 5 lonic or an ionizable g e5
115. A paperl08y odThetprasessof slaim 99 whepeisy the ?Pﬂ!qﬂé"qcbﬁwé“‘ér’sll’ Pﬂzz‘&bl e group is

a sulfonic 103, The procBdsiofl cRInP Y, %erainwaarﬁoh%raa@{md& fstﬂeﬁédaecp aci d group
or a salt thereof, a carboxylic aci. ggrou or salt thereof,

15 phosphoni ¢ a0fd b 868 |f°r£’°:,d31“{‘3 R ‘E’o?l“kt?@d&“d’ﬂ‘é‘f'% PhefegriasREmitfiegr oup.

116. t@@@@maﬁmgo@gﬂsﬁbmer%aef wherein the organl C group is a
substituted or aLinsu stitute fao gc henyl roup or a salt
ﬁfl‘gﬂ'l k

t hereof, or ttfé“%?‘lj‘ﬁﬁl"é”@?%‘ﬂﬁ {10 e DIESRGe; in 4 pelfetizer, an
unsubsti t ut ed rqeahg/sait diaopiamryk with 6aid caboncblak) t t her eof .

subst i ¢ ut od ort05 * Abe oncces o el K whriPa PO A et 5 e
tdrer eof , opiwatehe organic group is a substituted or '
unoube 'p;;;fd OB Bl e e G 5 G o o
p- sul f ophaaytimay amireadtiieast one acid, and at ledsh enecrdite.
107.  The process of claim 105, wherein the diazonium salt is genetated from at Jeast
one primary amine, at least one acid, and at least one nitrite.
25 108.  The process of claim 107, wherein the nitrite is introduced into the pelletizer as
an aqueous solution.
109. The p;oéess of claim 107, wherein the amine is introduced into the pelletizer as
an aqueous solution or slurry of an acid salt of the amine. |
110. The procéss of claim 107, wherein the nitrite is introduced into the pelletizer as
30 an aqueous solution and the amine is introduced intb the pelletizer as an aqueous solution or sluﬁy
of an acid salt of the amine.
111. The process of claim 107, wherein the amine and the carbon black are introduced
into the pellenzer as a dry mixture.

112. A plast:c composition comprising a plastic and a carbon black product prepared

35 according to the process of claim 1.



119. A rubb

;ﬁgb:[ ah(rtlua' ° CZ:::: : Ogaf[)gﬁ?‘rlﬁiﬁmi‘iﬁ%‘ﬁ \m rSr;r::glrrﬁél ZI (r:]gr [)no)ril Blgack
rou

Ar(CI—I[err‘??’[giriF‘?g[err](CH?errio)[err]Ar[err] attached to the cg{slgy%lﬂg?ack

wherein Ar and Ar[err], which nay be the sane 20 or different,
are substituted or unsubstitut ed aryl endldr heteroarylene groups; k is an
integer froml to 8, gis an integer fromO to 4, and r is an

integer from O tld34, A plastic composition comprising a pisstic and 2/¢arbgp plak PedHSHRIERAMIN of
claim 119 £h m@ﬁe&@&sﬂf[cﬁﬁrﬁk are an arylene; k is an :

I nteger from to 8; and r are O.
rubber conposi tild ofA@PHfFWQTQCW’ESﬁaPF&’P%H‘dNWPPhﬁ?@°%W}“§ﬁélmk is

an 25 L 8RI8P attachid S e Rarbon BEG wh
122. Ar uoll)lle)g?glaﬁclorgrpoﬁs |att I on tof cl a?nm gg‘l v?/n%g?tglé g‘%&ﬁf gmu? 's substituted with an
1235 A r upeer BGANERIStEHR: of claim 119 wherein Ar and Ar' are a
heteroaryl ene; kitss A paper Sroduct of claf 1185agei the iOfit ér ofizdble oD i6 a ilfbnic ar e

0. A rubber co osi ti gﬁ 119 wherein
Ar and Ar' 3i9ETHHPPF 3Splf 3‘2‘61"‘3/? &ifnic peid grgup or a 'l ““””? °’Tyhf é"d FoPRE 2 to
4; and q ang theRbf aQahosphomc acid group or a salt thereof, &%uatenﬁryl’dd’[m{uncg}ﬁ@oy tion of
claim 124 wherein k q) gonp05| tion
prepared by the HPOC%?RPM‘BF?‘% phgaim 1t h”é‘#’t&ﬁ%‘e‘?’“&'ﬁoﬁ'ﬁup Is 2 substiute

canpon bl a%s%ﬁ%@ﬁulﬁﬂmﬁyll g%ubg)r @ailbthéredsfl Giae Grpshicgrodpein s substitetedbgani ¢ gr oup

Ar(CH err])[err err attachedtothe car bon bl ack,
wherein Ar {o§4 bé'}f“‘%l‘? L’%‘g}_&ﬁ‘ ‘EJI %%J@f Ar' is an aryI

or da het er oaryl ;11R. i SAaaper ptoﬂ@nebfélmmnn& wherefd; theqorgmaagmupns egubstithedpr 0 to 4,
I%ET/ [JSIQZ / ignfggpsmuted sulfonaphthy eorr afsglg)mereoft gr (ﬁe organic group is a substxtutedwp 96/ 18688

\hl}Z - N unsubstituted (;iolysulfo)napﬁtﬁy“,{ group Ar a sdiaberecfonposi ti on of claim 126
herein Ar is an aryl ene; [
¢ r§TL‘n 1to 8 an 4 lg. é PaDer pic ucltgf' Erkind ﬁ4%ex%fnytlae onjéaxﬁcsgrouplli g—sulfophenlyl éaﬁ‘t eger

conposi ti ontheréofcl ai m 126 wherein Ar is phenylene; Ar[err] is phenyl K is

a0 o 29T 11 OM ot O, & PSRl pdfa By e coppns mispg g s A
het er oar y| ; carbon black product comprising a carhereljack and e‘an@t eng °$am8t$ﬂ’“a and r are 0.
130. AT URR@ﬁ SiﬁHé Fbr;ﬂ{d t&E@ cﬁbJ@ﬁM@ﬁ&&ﬁ‘ Afand &y, RNFRYhaY bR the’Naine! T ]

S IS an Inte from?2'to 4; and q and_r
ar €00. or dlfferent are substituted or unsubstituted arylene or eteroarylene groups; k is an integer from 1

to 8; q is an integer from O to 4; and r is an integer from 0 to 4.

120. A rubber composition of claim 119 wherein Ar and Ar' are an arylene; k is an
integer from 1 to 8; and q and r are 0.

121. A rubber composition of claim 119 wherein Ar and Ar' are phenylene; k is an

25 integer from 2 to 4; and q and r are 0. ' |

122. A rubber composition of claim 121 wherem kis 2.

123. A rubber composition of claim 119 wherein Ar and Ar' are a heteroarylene, kis
an integer from 1 to 8; and q and r are 0.

124. A rubber composition of claim 119 wherein Ar and Ar' are benzothiazolylene; k

30 is an integer from 2 to 4; and q and r are 0.

125. A rubber composition of claim 124 wherein k is 2.

126. A rubber composition prepared by the process comprising mixing rubber and a
carbon black product comprising carbon black and at least one organic group
Ar(CHz)qSk(CHZ)rAr attached to the carbon black, wherein Ar is an arylene or a heteroarylene;

35 Ar' is an aryl or a heteroaryl; k is an integer from 1 to &; q is an integer from O to 4; and ris an

- integer from O to 4.



131. A rubber conposition prepared by the process conprising m xing :
rubber and a 10 mw m‘ﬁuuct conprising a carboh bl ack
and at |east one organl Cc grm“‘“ t he carbon
bl ack, VWWOO6i18688r is an aryl enetor'a 'het’erdaryl ene. PCT/US95/16194

132. A rubber conposition of claim131 wherein Ar is phenyl ene.

133. A rubber conposition of claim 13}, wherein Ar is benzothiazol yl ene.
134. A rubber conposition of claim119 which is cured. 15

135. A 1 ubber122.0n0 fibbér@dmpdsitidh F blailn? (26\WHefeih Afis Gt afdbne; Ar' is an aryl; k is

136. A rubber co os';i n of claim131 which is cured.

137. A PHBB%?F’%‘B% ﬁ"(?firéfe m 122 which is cured.

138. A fiber 1a8. tem-dbbe compBitivn fof clainC [REpVHiemimyr @ phénylhe; Air' it phenyk & iand a
carbon bl ack JRroduct aving at |east one organic group
attached 88" TP SR 4pind & \g\here¢n the organic group 20 i s

suSa;t Ituted w tll29 an A ahber oompasmoncohclnmbl?!é vjieeitAr is phenylene; Ar' is a heteroaryl; 139.
A fiber or text genxrcognng?o% ta#lgn ag& g‘Je im 138 wherein the.ionic or ionizabl

gr Oup

kis an

sul iC aC| group or a salt thereof, a sulfonic

acid group or d3ealtA tdhbcreaohposmooafuanyl%oviumxdm is phenylene; Ar'isgr oup or a
sal t ther%g’tmmwhoﬁﬁ)sh&%tg e‘?%g: zg{oq‘ugné)iﬂiad saz;,éb thereof, or a quaternary

pl%ul f ophenyl dPSa dhrubberifgmpesition of claim 126 whichiscured. 143 A carbon
bl ack product QBEPT i & hibBerompésitivn ob bk 1NGhiak is t&@&t One or gani ¢ .gr oup

att ached
group of
Ar is an

to the carbon bl ack, vvher?ln t he or&Hnl_c roup S an aromatic

the fdhul &b p{bg?rrcpgposngg claim 122 whi
ar omatjisg. ora fABéroF @Rtk fE&hpé‘sltibﬁldblﬁﬁﬂsmg a fiber or textile and a carb¥¥DblAék’ 18688

PCT/ US95/ 16194

- 113 - product having at least one organic gmup\;m?cEﬁi e éli'F (B,gJOP It?@clg gmgela rthe(ﬂrgaplérgéqj'lp whe
y20 S Or eati@gubldddsd with irbiohio @F REDAREEI yrodp. substi t: uent on the
o 1o oSSy lcomponon o5 vl il bl B 0P
is a sulfonic acid group or a salt thereof, a sulfonic acid group or a salt thereof, a carboxylic acid
group or a salt thereof, a phosphonic acid group or a salt thereof, or a quaternary ammonium
group. ._ . | |
25 140. A fiber or textile composition of claim 138 wherein the organic group is a
substituted or unsubstituted sulfopheny] group or a sait thereof, or the organic group is substituted
or unsubstituted (polysulfd)phenyl group or a salt thereof. '
141. A fiber or textile coﬂlposition of claim 138 wherein the organic group is a -
substituted or unsubstituted sulfonaphthyl group or a salt thereof; or the organic group is
30 substituted or unsubstituted (polysulfo)napthy! group or a salt thereof.
142. A fiber or textile composition of claim 138 wherein the organic group is
p-sulfophenyl or a salt thereof.
143. A carbon black product comprising a carbon black and at least one organic group
;ttached to the carbon black, wherein the organic group is an aromatic group of the formula AyAr.
35 wherein: . ' '

Ar is an aromatic or heteroaromatic ra_dica]; '

e

n

(

anmmoni um 140. A fiber or textile

conposi tion of 18lai mmaenmmp@mntpmaryi g:amorcgcseagnprsm mixing rubber and a

sypsti tut ] ¥ olal I ot he

O;tgam . gr%%ltjgr{ ?18953:?}%5” SEH &H&»ﬁﬁné R amB&:%LS:nés?.Eb S;oug Rﬁéﬁg&mhéa

(pol ysul f hedasbay blagk, guhpreigrArds em arylenserrachsteroarylene. 141, A

fiber or textiligyComadbirBmositior! ghlggmll’:’ﬁ WHREEAPispl&yRREANI C group is a

substituted or unsubsgll%t urt edp6s§uu°f gnapht hyl .group ls a sa t thereof, or the
~organi ¢ group i133.30 A rubber compositign of Flaim W%Eé’?#@@!@@}ylﬁm

(pol ysul f0) naptyay| qt{%ﬂer%mﬁosﬁﬁhtof&hﬁ{ £1@f which is cured. g 142 A

fiber or textile conposition of claim 138 wherein the organic group is



carboxylate salt, CN, NR err] err uI fonate sal t, GSJerr]H,
osq Err]“ satts, NR( CO;) EOt\I uln“"IuclwumIm”]b oPg err] Herr], a
nonobasi si ¢ phosphate nobasi ¢ or ﬁ)[%
phosphon&yg;gw er rfm SkR,

N=NR, N[err]X[err "N err] err], PR err

‘Sgerr]NRR[err], SJerr]SR SNRR[err] SSq err]H a . SSO err]
salt, SNQ SCIerr]NQ Cq err] NQ S—(l 4-1p3 per azi nedi yl ) - SR,
2(13d|th|anyl) f§13d|th|olanyl) SOR, and Sgerr]R
and A, 'which can be the, sqjerns g fereint whaniicid greatecihan) l-clsnl}dsmémﬂben

radi cal, ugﬂmédtbhl%wm§%§hlsgmmth one or 10 nmore of said
functlonal gr oups where R and err whi ch can be

the same or dif fachustienal growp selested em: thagraumqentistisg of OR, COR, COOR, OCRB anched
C err] - O elchrhodyhi daf N, WNIEF $U,H 4 3fifdnbe b4 o@bénl 05(%}5 KARYNR(COR) ad:damy'

unsubstituted or substituted ar ubstituted

subst i t ut edQpePBPgHy.? mongbasisioe ibpsig RhgsRhate salty sfrlmaewnamvr oarigbpsw

unsubsti t utyRgky mraeuhsrn-mt R 2t KRk Y PRy serenso KRR'€SOMHRY ISRRR!, SSO,H,
al kyl aryl etril,e wr?er r_’;\"’)k( il s?an | nt ger from 13toa'8

Xerr] is & Ral ﬁaﬂeﬂ‘lﬁ stNQnFQQNQeH%HP?W?F':XDTﬂ‘n%ﬂa? digriangbgani ¢ aci d;

y is an |nt2qggrdltﬁ,5;aﬁpl)15@p_ Haesdzgg ald nunber of -CH radicals present in the
aromatic radical;

(CH err])[err], a(lwel?rﬂcﬁdeqrrc]n&: %ggr@;aftﬂ'l [rﬁil“ﬂ' unsubstituted or substm%ed with one or
_(Chlferr] %[%&d%ﬂﬁl&ﬁﬁla}b@iﬁsi og (CI(;l[er] r)[err]S(CH err])[err], where x
IS to 6 Zl S and w

) 2. to 6
144. A car bon "HFEk 28R gtich ‘i?f’%si‘*ﬁ.sm'i ‘ffm?aé‘? hydrogen; branehedOf ¢ group i s

a group of unbranched C -C2 unsﬁlh&tufe@bﬂ(kjﬂb?mlﬂéeﬂﬁjlﬁlkenmraﬁdyﬁyl unsubstituted or

Ar is an ar ITB.tI el ecte romthe nsi nyl
napht hyl , aryijl unsubstituted or substgﬂ§ﬁtfwwi g F‘%ﬂ’é’%ﬁr sul éﬁt&gﬁﬁ(ylgvf

A, which caﬁsubaxtﬂtémorsaimtuau admaila‘ye ragyldne \/Heemagylene. o alkpituglend; Iwhereib, i s

' pendent |y a, i teger from 1 to> Ibstituent on the aromatic radical selected
from is an integ ¥%unctional group selected fromthe group
consi sting of OX iCORIdEAOR anfof@erived from a mineral or orgd@Clacid; COONa, COCK,

N
SCLer 1] AR o r] |3 BB o 1 Wl pmod e i B M apgf e, |
PO err]HNaad®PJ err] Na[err], N=NR, Nerr]Xerr], NRerr]Xerr],
P X
PR el RS 00Tl SR L R Pl x 1
sudkt i t ut ed isvl td6, andw1s2to6 one or nore of said functional groups;

shere R s hydr qgen; PLansiidk totRf ARGNAS, SleRld lud ke trp§%roréyaed or

substi-tuted al kyl, keny or al kynyl unsu itu
substi t ut edh'efpyllllﬂa WQQI'FIPUt ed or substituted heteroaryl 35

unsubsti tut ed 0 qul&i ke¥eeRl Yom tb@%&h&%@ df ﬂfenﬁuﬁh%ﬂthfluilﬂﬁyl

aryl al kyl or art}: ene e|n Is an integer from1l
to 8; phenan l_bxphenylmmerdmess - PCT/ US95/ 16194

25 A, which can be the same or different when y is greater than 1, is independently a
substituent on the aromatic radical selected from: '
a functional group selected from the group consisting of OR, COR, COOR, OCOR
COOLi, COONa, COOK, COO'NR4 ,CN, NR2, SO3H, SO3Li, SO;Na, SO3K, SO3'NR4 ,
NR(COR), CONR,, NO,, PO3H,, PO3HNa, 1>03Na2 N=NR, N2"'X NR3X", PR3¥X", §,R.
30 SOR, and SO,R; and
_a linear, branched or cyclic hydrocarbon radical, unsubstituted or substituted with
one or more of said functional groups;
where R is hydrogen; branched or unbranched CI'CZO unsubstituted or subsntuted alkyl
alkenyl, or alkynyl; unsubstituted or substituted aryl; unsubstituted or substituted heteroaryl;
- 35 unsubstituted or substituted alkylaryl; unsubstituted or substituted arylalkyl or arylene; wherein

k is an integer from 1 to 8;



- 114 - ———Xferri—1s a halide or an anion derived from

a mneral or organic acid; and y is an |nteger from 1
to to 5 when Ar is phenyl, ﬂ“‘\ MM\M\‘“M aphthyl, 1 to

Ar is aWO961868%henant hryl and 1 to 4 when Rﬂﬂ@’f!}‘r‘?ﬂyl

145. A carbon bl ack product of claim143, wherein said aromatic group is
a group of 5 the formula Alerh]Ar, wherein:

Ar is an aromatic radical selected fromthe group consisting of phenyl,
benzot hi azol yl X~ Brachalide or an anion deriveld €romai Minerdl cﬁbﬁéa}ﬂc,acld and

A, which can be.,the s or, different when reater th
i ndependent | y &‘““mtege%ml °“§EB"§W t‘&é‘ﬁ"&% 1ttﬂg B ?,apﬁtg r&éﬁ&%‘f“ect ed
from 10 Aris anthryl phenanthryl, or biphényl) ahd Dred wgds:mmswdlmt ed fromthe group

consi sting of errgr derr H S (?rr]l Ri[f' %}dsa%err]s ;
SN , S rad a Skeroup ©
25(R?F gr (rj} unaifmylh Aa,‘{n:lfe& :E%% ‘ﬁ% ?ﬁz d| t hi ol anyI ); ugnd

2 binear. branghed. qlonie bkl WHLOPRLR L A cSRheund BEHRRO Bl

substituted w ne or
wher e R abeizddisdiazblyl; whi ch can be the sane or different,” are hydrogen

branched or unbr u L d or
substituted al QyTvmc faf?ebﬁyq'% &%F%gﬁﬂ‘lzgm%%hgl 3 %ﬁy‘hm D 3¢Radpeddéhefy s
subst i t ut satistiten( gn the snoivetic tadicad delestedfrdmst i t ut ed het eroaryl ; unsubstituted or

Sll‘ibSt ituted al %ene &ﬁrl;ile%r%uip selected from the ﬂ%%ﬁsﬂdﬂ%&@%@ﬁ?%éﬁ% Nﬁl{e%ozsk

aryl al kyl, ary oaryl ene,
is an i ntﬁw WQZUQV\ﬁ@fNQ{S (M—pmmﬂedlyll*sk HoehdidianyB, d0d 2AdBhi azol yl ,

and 1-3 wg 2%) . i's benzot hi adi azol yl ; k i
anlnteger ro ’1to8 and Qis (CHerr])[err
(CH err])[err] O(CH eﬂmqa; [beanghed of cyglie hydroqasbon TadivplCpgsabstifufeddor sgbstitated wi
(CH[err])$&r&L§£eQ#[sﬁarflr)cL&{aerugahere Xxis 1lto6, - ‘ zisl to

6, and wis 146. A rubber conposition
pfepared by thE’hﬁm Bcand &', highrcn be,the sams offliffarens are hydrpeep; bmnched or a1 hon

bl ack pro ﬁﬁﬁt&d&ﬂﬁbﬁhﬂéﬂ% lQlk@m ﬂE cifdostiftedlde car bon
bl ack, V\hgllrﬁgaﬁ‘nﬂla ftgzo%sdb anl cgglrou i err]Asr wher ej n:

Ar is an sibdited %’Y‘oP“sH@PB‘PGé’F é'fP&'EtF'E F““"""”‘m‘m"‘i or substituted alkylaryl; » i ch

can be t hgsaRiedor ﬂibEtftﬁtE@ﬂSrlalk?E&yléné Setdfofplefd, of hmﬂ lend;S | ndependently a
substituent on the aromatic, radical | ected fro

functional groUf %‘éP'éG?F@H'“f‘r‘%WP?%”@rP L ddh@#egﬁfﬁbbwlm"‘yw léd‘ﬁ OCCR

0 Ar is benmmﬁgaq jate salt, haI ogen, CN, NR[err], SJerr]H a
sul fonate salt er r} OS(% - salts, NR(COR),
CONR[err], quél'sr‘]“ ]]ﬁq a m)nobaS| c or dibasic phosphat e salt,
PO3H2, a m)nobqsg jOtCH )gs (C )xNR(CH Atvhere hHis\Rro 6,
N[err]X[err] mrlf{)g’g}s i PR‘ferr]%err] Ferr ,Q%(augr%r]NRR[err],
Sqerr]SR“é té’(ierr]H a SSerr] salt, SNQ -
Sgerr]NQ CJ e46 ] N@,mﬁ:e(- donfpogiti(xe pragairadctyi thid prodehl cathpfidin® mixiny abber jnd £2- (1, 3-
32? carbontblilacl(c) rcmct llbvmg at’leagtno%e §r mC s ll?p at?a@lged to the carbon black, wherein the

organic group is AyAr, wherein: ' o '

Ar is an aromatic or heteroaromatic radical;
A, which can be the same or different when y is greater than 1, is independently a
substituent on the aromatic radical selected from: '
30 a functional group selected from the group consisting of OR, COR, COOR, OCOR, a
éarboxylate salt, halogen, CN, NR,, SO;H, a sulfonate salt, OSO4H, OSO;- salts, NR(COR),
CONR,, NO,, OPO5H,, 2 monobasic or dibasic phosphate salt, POgH,, a monobasic or dibasic
phosphonate salt, N=NR, 'Nz"'X', NR3+X', PR3+X', SR, SO,NRR', SO,5R, SNRR;, SSO3H, a
S804 salt, SNQ, SO,NQ, CO,NQ, S-(1,4-piperazinediyl)-SR, 2-(1,3-dithianyl), 2-(1,3-
35 dithiolanyl), SOR, and SO,R; and
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- 115 - - * a Mmmuﬁlﬂﬂﬁ!ﬁmrr cyclic hydrocarbon
radi cal, unsubstituted or substit of
sai d funcWP86/a8688, oups: e e L. ere R and ﬁﬂwwfch can
be the sane or different, are hydrogen; branched or
unbranched Cferr]-Cerr] unsubstituted.qfssubstituted al kyl, alkenyl, or
al kynyl; unsubstituted or 5 ;- substituted aryl; unsubstituted or
substi t ut ed het aninedr)ybranchedson ogdlic hydrewirbon ralichls tnshbstigubd 2k kubstitutgd with one or
unsubsti t ut ed % .?g‘]ll)s&imtapt e‘g s_aryl al kyl, aryl ene, heteroaryl ene, or
al kyl aryl| eff&"® A &g groups; _ k is an integer from1l to 8;
X[err] is a hal iwhere® amdrR',awtichcanl be the sgind eradiffexent;i anelysitoger; bomgjedioc aci d;
y is an integer. from.l to the RUIPSE Uken rﬁgi : in the
aromatic r g@%ﬁpg,dr ngzo unsubsnmtg% glt &lbstl ﬂyl, aﬁken)gl\’,l_!)r )ﬁ%ln?glﬂ%@f E}E 1) er (],
E gj[ er r} g % subniit@eCriyt mndubftionted or sgiEHued htgoyyk hngbsritedror bybjsiémted alkyjaryl;

err err M fdeds I &Rk i . n Z1s 1 to
6, and w i émﬁ‘l’si%g“ga[oq SGQSM’&E "]yl.alm né, Heém;?%@?’ Q,rA\aIF {1 B‘glgrr‘e’ év 3#5’(‘)‘9 tion of
cl ai m 146, wher &iinamitegerfroonhtoi & group is a group of the

formula Alerr] Ay yWOEaQE Br an]élion.de,rivedffrom_laexr:]ﬁ eral reoﬁ%itciﬁiag?gl 3:' Orr:}[']ijc radi cal

sel ected fromthe group consisting o , )

benzot hi adi azol lis an integer from 1 to the total number of;CH,faflieals prasentja therpsomaticradigal;

di Ld‘ erent when y is greater than 1, is independently a

substituent on the aromatic radical selected from , a

functional group iséCHpke (CHPPHCHRY: G NR(EH ) <2ri(GHaP Clhby Phgrex SSiodh 1 | H,

' o err] NRR[Z%“%LO %ﬁﬂi%ﬁ.&h%. d'20I SR, 2-(1 gNER hi SNQi > e(rjr]zNQ,l 3

gﬂ ﬁlr H g%” ) - ( aﬁd’;.pl e&e{'u%tzaérrcl:smll)ggiu‘)or-l of élaim_ 1(46,’ wt;etelirE salcgaqgm%é?ogpbﬁééfe%‘éf ‘Ber

cyclic hydrgaRiadQ s Wkl , unsubstituted or substituted wt h’

one or nore of sald functional groups; - . ere. R and

R TS whi ch an bekring Somic o (4L HPm g GOV IPUHOR SF Bleacrarp o) fod

unbranched pehBihialiafdlfy 1] unsubstituted or substituted al kyl, alkenyl,

al kynyl ; unsubstjituted o , ubstituted aryl: .unsubstituted or

substituted het éhddiqpcan Eﬁ@&ﬁ%‘?ﬁ ?’&E@&“&W‘S‘?\}b@ﬁ‘?ﬁ{ o &Hfd}‘f‘%ﬁ"&#{‘&y a

unsubst i t utsgwkifEnt o4 et drorhitic dadialdertbts fromar y| ene, het eroaryl ene, or

al kyl aryl ene; _ ) IS an.integery,f ls mﬂ@ S

phenyl , ~ 1-4 wherf fApetional groyp B?ergfr(?mé,/grg\*dcof?’?nﬁﬁgﬁk& SSO3H. Séz ’rh&’rA2§Fb

bepgot hi adisNRR',ySNQ, SO,NQ, CO,NQ, S-(1.4-piperazinediyh)-SRs 2&(h,3idithianydy arfdr(h31 to 8; and
ATerr]o(CHerr])[err],

Qis (CHeryl)ler err _ _
(m[egr]g[é*;%kﬂ(]ggf(érr][)[e]rr] , or (CHerr])[err]S(CH err])[err], where x
is 1 to 6, a linear, branched ot aycl§, hydrodarien radical, tugsustituted or substituted with

148. A rubber conposition of .claij 146 which is cured.
149. A rubif®f °&8§§8§F*P‘F g’ﬁc%of‘a]c% alpgr;| 147 which is cured.

where R and R', which can be the same or different, are hydrogen; branched or

25 unbranched C;-Cyq unsubstituted or substituted alkyl, alkenyl, alkynyl; unsubstituted or
substituted aryl; unsubstituted or substituted heteroaryl; unsubstituted or substituted alkylaryl;
. unsubstituted or substituted arylalkyl, arylene, heteroarylene, or alkylarylene;
y is an integer from 1-5 when Ar is phenyl, 1-4 when Ar is benzothiazolyl, and 1-3 when
Ar is benzothiadiazolyl; '
30 - k is an integer from 1 to 8; and
Q is (CHy)y,» (CHz)xo(CHZ)z’ (CHZ)xNR(CHZ)z’ or (CHZ)xS(CHz)z' where x is 1 to 6,
zis 1to 6, and wis 2 to 6.
148. A rubber composition of claim 146 which is cured.
149. A rubber composition of claim 147 which is cured.
35 150. A carbon black product comprising a carbon black and at least one organic group

ArNH, attached to the carbon black, wherein Ar is a substituted or unsubstituted arylene.



35 150- eatbon—bl ack product conpri sing a__carbon,3
bl ack and at | east one organi ArNH err] att?ached t6s
t he carbon bl ack, V\herﬂmi,l‘\““ Hl 5ﬁ“}ﬂ!‘itut ed or unsubstituted aryl ene.
- 116- WO96/18688 L. L rbon bl ack product RSTE§9816194 50,
wherein.-Ar is phenyl ene. 152. A carbon bl ack product
~conprising a carbon bl ack and at | east. -quug organi ¢ group '

r

ArQAr[err]NH err], wherein Ar and Ar[err]|, which may be the sanme or
different, are1SubstA talonchlak product of claim 150} Whe#i Ak isphesiaaey| ene, and Qis
CH err] or S ) .. 153. carbon bl ack product of
G 5 155, wherhn’ A¥ b bk Pt ERsig foatbon back and a leaston crghnic &ty

ArQAr'NH,, wherein Ar and Ar, which may be the same or different, are substituted or
unsubstituted arylene, and Q is CH, or SO,. ' :
5 153. A carbon black product of claim 152, wherein Ar and Ar' are phenylene.

»




