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1 Carbon material The invention relates to a carbon
material, to a process for preparing it and to its
use. 5 EP 0 569 503 discloses a process for.
surface-nodi fying carbon material with aromatic

~groups by electrochenical reduction of a diazonium

salt. It is further known to provide carbon materi al

Wi th organic 10 groups. by linking the organic groups
to the carbon materiaICa\ifon 4 | azotj zation/ azo
coupling (WD 96/18688) T %%er known to provide
carbon materials wth organic groups by bonding the

Tﬂéﬁﬂﬂééﬁgféﬁniéféééga r fgérgéhrﬁg(d%%h.b%ﬁﬂ%@%%dgess

reactions wth free-ra orners
%ngmmt% JE:S @R bon 16 (1978) 41; DE
100 12 784.3) or via cycloadditions (DE 100 12
783.5). It is known to react carbon material with

al i phatic conpounds possessing di azoni um groups (JP

E%lrpl%l %0%209 ubokawa ¥ ura%ﬁan_d Shi r ai
%’é B ;1] aPrporc Ceﬁ Yo A BIFC TEABIKOA R
derbovamsdorniad. wairidh Somenatvig QunﬂH1H&NﬂldquﬂqﬁhﬁMidﬁl
AHRD); 46 T sed are aliphatic
corrpour?gﬂeaf Eﬁﬁ'aYO%%FIC Jyazonlun1 salt conmpounds.
Bond formation between the compounds 25 cont ai ni ng

di azoni um groups and the carbon material takes place
t hrough detachnment of nitrogen and the formati on of

jijs =l fﬂﬁlt(}ﬂslr S@ﬁﬁdrﬁ&dﬂﬁpﬁl‘vﬁﬁl SEMHh a&tehaldll M th organic

functl r fu reacti ons rafti
3’ tnsﬁ?dﬂ T DS r‘ﬁoalt“% qaé?m gigterial

v3ﬁi &l tdlaszu:ltp]‘martll@ra’(azda arotﬁfBlI(dJS(V& Y, 145,38 ) L.P
2001- 254033). 2

It is further known to provide carbon materials with
organic groups by bonding the organic groups to the carbon
material by means of reactions with free-radical formers
(Ohkita K., Tsubokawa N. and Saitoh E., Carbon 16 {(1978)
41; DE 100 12 784.3) or via cycloadditions (DE 100 12
783.5). It is known to react carbon material with aliphatic

compounds possessing diazonium groups (JP 11315220 A;

‘Tsubokawa N., Kawatsura K. and Shirai Y., Int. Conf. Mater.

Proc. 11 (1997} 537; Tsabukocawa N., Yanadori K. and Sone
Y., Nippon Gomu Kyokaishi 63 (1990) 268). The compbunds
used are aliphatic compounds and not aromatic diazonium
salt compounds. Bond formation between the compounds

containing diazonium groups and the carbon material takes~%
place through detachment of nitrcgen and the formation of
free-radical species which can serve as starting functions

for further reactions (grafting).

It is likewise known to modify carbon material by reaction

with sulphuric acid or 803 (US 3,519,452; Jp 2001-254033).
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JP 20011329205 di scl oses reacting carbon material in a
two- stage reaction first with O4functionalized

cycl opent adi enyl conmpounds- and then with sul phuric
acid. 5 Existing processes have the follow ng

di sadvant ages: * The di azoti zi ng agents used, as well
as'the toxic and oxidizing sodiumnitrite, simlarly
i nclude nonionic organic nitrites, which are toxic
and highly flammabl e. 10 Residues of the nitrites
(counter-ions, alkyl radicals) remain in the carbon
material as an unattached inpurity. * Ntrite has to

AEd 329248 gl e SRl inARate NGy teut Maferial in a two-
é%éﬁ@ﬁﬂégaﬂﬁyh R wdrdesi-Ghudbttiiegan L&&an form  *

Free- radlcal farmers are therally o hot chem cal
oy s tE 1S o S AT A7 éﬁﬁf Foeid
whi ch are difficult to control. Synthe5|s and

purification of the free-radical formers' precursor

in sone instances involve toxic or odour- nuisance
HRLANA $ AN NBNCG AL GRS JINENHY & WL A d

tot nufacturing process, transport, use

final disposal. + Cyclization reactions wth

%i Thegehanet heigoagents uprdceed Wpth ast Ebgehoxic and

eXékM@iQﬂmgmgbﬁhuﬁaﬂltﬁﬁget051ﬁﬂﬂ§§ﬂﬂ E%@hﬁébVﬁoMQbﬁﬂe
expansi ons ogrgressure ri ses 25 whic

nificantly |
Hefnsmobt hr+E&Et i BRI FRNaG8mERYLC and l?%éxt?iﬁ%@ﬁble-
carbsnduat est athwi hbhteoapsundsunhat—- 1@ﬂsse8$k§20radicals)

0" oups, anl TR LLegopadteal s, by. 0 LEogen.  eXhLUSkQurs ey
can ew se | ea 0 suaaen, expl oslive VO

expans[ons or pressure r|§es or else to thermal 30
di Fiteute-hascoatbel ushdi hnreacetbAscandditusthi pdery out

the diazotization. Toxic oxides of nitrogen can form.

¢ Free-radical formers are thermally or photochemically
labile, explosive and can lead to chain reactions which

are difficult to control.

4 Synthesis and purification of the free-radical formers’
precursor in some instances involve toxic or odour-
nuisance materials and hence are cost intensive with
regard to the manufacturing process, transport, use and

final disposal.

¢ Cyclization reactions with nitrogenous heterocycles
proceed with nitrogen extrusion, which can lead to
sudden, explosive volume expansions or pressure rises
which significantly hinder smooth reaction management.

¢ The reaction of carbon material with compounds that
possess azo groups and form free radicals by nitrogen
extrusion can likewise lead to sudden, explosive volume
expansions or pressure rises or else to thermal
difficult-to-control chain reactions and thus hinder

smooth reaction management.
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snmoot h reaction managenent. 3 * The reaction of

carbon material with sul phuric acid or ol eumrequires
particularly durable, corrosion-resistant and .
thermally stable materials; unwanted and hazardous

oxi dations can occur as a secgndary reaction; and the

5 neutralization needed after the reaction can

generate wastewaters having a high salt content, in
whi.ch case _.,a portion,.of th enerated salis can .

Sl SR kD K U Pl e a R fphe e5id o
and ltehins gl ressed et ipmrfaorimnber abh sadvant agesonifesistant
Th r ' i y.cl i I n

U SRR A L e PSRN Y Spl ez dous
corrrasiadrianes i R MCEHY dher Mg dgndaEDb| eeaek Lo al 3ndrhe

needaf r MNOrLOVRIn MOt sSy SUE-Of Lt oM $2h UBLRerate

whi ch can |ikew se | ead to di sadvantages, npy arise in

a 15 PSR Guahtiaana &t U Hiat i TRTREy B Z4bteh case a
ampu _tiorﬁ:@ifgttrre:_d daafregraafﬁtcl L:Sal_&f& cH 15 ackyiRd ir&glﬁéhﬂlﬁcli on the
exi sti.ng carbon _.material.s having organi.c. groups

is En bo ] é“caiteolflailheasl entiton Jttég or r\%?d%hjagc%?’ o?ﬁeaé1 to
matern fal ritrend en gl icraghriirdc aggeoups whi ch contains little

by way 20 of col oured by-products. The invention

e e S a1 1S bt B ey L Sand

r e &SR IGC bt ieerSaalhasd tHh o rdeiadvanhpdtineRabf

t heord% genendsifraid arkd RrR @ stlable materials are
needed. Moreover, by-products, some of them soluble,
which can likewise lead to disadvantages, may arise in a

both guantitatively and qualitatively sizable amount.

Coloured by-products are disadvantages of existing carbon

materials having organic groups.

It is an object of the invention to provide a carbon

material having organic groups which contains little by way

of coloured by-products.

The invention provides a carbon material having organic

"groups, characterized in that it is obtainable by the

reaction of carbon material with organic compounds of the

general formula 1,

. where X is 0, S, NR? or PR’, and

R! - R’ are the same or different and consist of H,
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‘R6)~# R3 4 where Xis 0, S NR7or PR7, and R

- R7 are the sanme or different and consist of H, 4
acceptor groups, donor groups, alkyl or aryl groups
havi ng acceptor and donor groups respectively,
hydrophilic and/or hydrophobjc groups, or Rl - R7
formcyclic systens which are in turn substituted by
acceptor or donor groups and/or 5 hydrophlllc or

&h%e ohObI & L%g pé’ The rS@Ct On]u% 1 r yg s having
eI W T he" B Yan? t” ednpdund o? t‘?ﬁé efefaP
Foraptier landbedomot Pproceedrespeativébypnhvdroshitic and/or

SRR Uy 08 nOO o0 oy 00 Ghicr

O} U O Suleﬁmmmqiulajéda@q:wtomoarsi@no:o@r@uﬁm@d or

r I H2N- CyH, - or .
Kgﬂ&g@ﬁi@@@ ﬂf&’&lropl‘?@g§§cy:fbt? 4%) Docynor gr oups ey

SR
e Rt s ool 75 el fofPah BECTEiah voEbobRel PEoaP hvs
crtmypdameBOﬁiﬁ\/lt(H\é et ad) foGOM ot ded&HReTHRr&ree® Bia a

#qg q¥i + Hydrophobi c groups may be alkyl, aryl,
tor oa f? perfluoroalkyl fluoroaryl or

perfluoroaryl 20 The organi g groups R R 9 may pe:
ARG QSO Ers ursyibee i tCRRR’, brifhdhed -6N, umSPaRc e,

afh, B8RP Phahk 6 JROUDs Iﬁ@iaﬁxaﬁPl 511&911' C§£§1f " 9ihh KaResy
al kenes, al cohols, ethers des, Kketones,

Iz et 3kk Y%s?%r%rykyd?%a?’é@ﬁ%les@I‘EﬁBPPt‘SYalle

ﬁHgacm nes-28, 4rdnalﬂ@\14ﬂmnag,w;n s@h t=5,1~45, z = 1-45).
S KL RAOSRNONT N o 881 Lho0L - 1 (R®),, where R is H,

alkyl, aryl or functionalized alkyl or aryi.

Hydrophililic groups may be SO3M (M = metal), COOM or
~ (CH,~CH2-0),-R?, where n = 1-45. Hydrophobic groups may be
alkyl, aryl, fluoroalkyl, perfluocrcalkyl, flucroaryl or

perfluoroaryl.

The organic groups R! - R® may be:
substituted or unsubstituted, branched or unbranched,

an aliphatic group, for example radicals from alkanes,
alkenes, alcohols, ethers, aldehydes, ketones, carboxylic
acids, esters, hydrocarbons, sulphonic acids, amines,
trialkylammonium salts, trialkylphosphonium salts or

dialkylsulphonium salts,

a cyclic compound, for example alicyclic hydrocarbons, such

as for example cycloalkyls orxr cycloalkenyls, heterocyclic

compounds, such as for example pyrrolidinyl, pyrrolinyl,

piperidinyl or morpholinyl groups, aryl groups, such as for

example phenyl, naphthyl or anthracenyl groups, or
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di al kyl sul phonium salts, a cyclic conpound, for

exanpl e alicyclic hydrocarbons, such as for exanple

cycl oal kyl s or cycl oal kenyl s, .heterocyclic conpounds,

such as for exanple pyrrolidinyl, pyrrolinyl, 30

pi peridinyl or norpholinyl gragups, aryl groups, such

as for exanple phenyl, naphthyl or anthracenyl

groups, Of ------------no ----- S 5 heteroaryl
r ou such_as for _ex m dazol pyrazol yl ,

B PRt BrPRRGY . sBhrgsi SPY FargPis: irRdatpiry

proapslya, heyeiddénglli, c tborpydndtbdnteailyilng foirylogeniodolyl

%ygh gr 5 heteroatons and formng a three-, four-,
Ive-, "six- or nore highly nmenbered ring mhlch in

turn is substituted by H, alkyl or aryl groups having

achebesPcErlisn6rmPeybst FPIERLE1BE PALFSIsR eycEpather

ﬁ&@é@ﬁ&thﬂglagdagéeﬁhﬁ@ @rtheaeor substi t eRtes , agdkor or

d hob bsti t
PF BB REBHEE oG 04p8. “BacEniBnbier ie. GrEaR bAted by
Hyeamky$uotahkglrgaOUpsehaampguadsepsomhoasdbopr

a [ Lyl 0
s o St gh9haccegtor ox
@@nohesabgamt@ecéﬁp@udd§rohydMQp§eﬁecaprfbwdmbahpblﬁay
goﬁgglored to the potential fields of use, since the
feaction pr|n0|ple pern1ts for exanple not only the 20
i ntroduction_of hydrophilic but also the introduction

BELSEEpBRRAI P¥ §PSGB§f HBCHLBRBS HE§URFs0 be i oni c,
polyneric or further reactive. The groups may be used
dochpdmnbphoric group or a dye or

suitable reactive compounds, such as for example

triarylammonium, triarylphosphonium, diarylsulphonium and

aryliodinium salts.

The group of the organic compounds of the general formula 1
may be tailored to the potential fields of use, since the
reaction principle permits for example not only the
introduction of hydrophilic but also the introduction of
lipophilic groups. The groups may also be lonic, polymeric
or further reactive. The groups may be used to modify
different, technically interesting properties of the carbon
material in a specific manner. For instance, the
hydrophilicity of the carbon material can be raised to such
an extent that the carbon material forms stable dispersions

in aqueous media without use of a wetting agent.

Compounds of the general formula 1 may be for example

compounds of the general formula 2 or 3
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different, technically interesting properties of the
carbon material in a specific manner. For instance,
the 25 hydrophilicity of the carbon material can be
raised to such an extent that the carbon materi al
fornms stable dispersions in gqueous nedia wthout use
of a wetting agent. Conpounds of the general fornmula 1

may be for exanple conpounds of the generakdfosébula 2
or 36 RT2RIMRXR124 RR 3 R&aR¥™ ere

2R as defjned above and Ri0-RIA3 : thgﬂ"
sane™Q consi st of H, accepto ps,
donor or aryl groups havif plt or ,or
d91no ophi l'i ¢ and/ or hﬁg)r/op . roﬁjés
Rf R1c systens which instufn are

substity'ed by ,'acceptor or donor groupskand/
hydr ophi lic orl%ydrophobic gfoups. The conpounds of 3
the general fornula 1 may be for exanple: OH OH CH

W &) REQ°Nare NabhSaS03MNaind@d 3pkeNHRaq F-MP2 O the
Na03S_ SO h@ thBSEL&Z:r SO03 -§}12 NaO3S NH2 NaO3S
%ﬁﬁﬁ%ﬁ 1fferent consist of H, acceptor groups, donor
groups, alkyl or aryl groups having acceptor or donor
groups, hydrophilic and/or hydrophobic groups or RY? - RS
form cyclic systems which in turn are substituted by
acceptor or donor groups and/or hydrophilic or hydrophobic

groups.

The compounds of the general formula 1 may be for example:

OH OH OH
NH, ‘ ‘
] S0O.Na l l . f
NaO,S 8 ' NaO3S SoaNa
OH

SO,Na

NH,
OH
NaO,S

SONa  Nao,s

SO;Na
OH  NH, NaO,S NH
NaQ,S SO, Na OH

NH

’ NH, SO,Na
O G NaO,S NH
“OO OO |

SO,Na
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COONa or 5 NaOOC COONa

NH22i\IélOSSNH2 1 SOBNa 7 a NH2 2 SHNOH Na03. H
COONa- NHZ NH2 OH COONa OH COONa & COONa COONa N2H
00 NH2 4 1~ NH-CH2 ONa NaOOC OONa N 2H OH OH OH

]
: NH,
SO,Na
H,N I l' _OH
OO * Nao,S OH ,
COONa
NH NH
NH, NH, 2 2
’ OH
COONa
]
, , ) OH
COONa
COONa COONa

0 NH,
N,H . o
NH-CH2—< : s
ONa NaOOC
OONa

NH
| OH
OH o
“ o
Na0OC COONa

The abovementioned compounds can be used in the depicted

salt form or with some other counter-ion, for examplie K or

N (R%),.

Useful carbon material includes carbon black, graphite
powder, graphite fibres, carbon fibres, carbon fibrils,
carbon nanotubes, carbon fabrics, glassy carbon products,

activated carbon or fullerenes.
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The above nentioned conpounds can be used in the
depicted salt formor with sone other counter-ion
for exanple Kor N (R9) 4 10 Useful carbon nateria
i ncl udes carbon bl ack, graphite powder, graphite
fibres, carbon fibres, carbongfibrils, carbon
nanot ubes, carbon fabrics, glassy carbon products,
activated carbon or fuIIerenes 15 8 Useful carbon
pace channel

Treht | ParoE R g R e e Bl ae B kL ack,

@ﬁ&mmm&bbhakk,|hampsbb@cbjatkerm@bmhlacbnw£E919562& black,

20qme 18001 A 009 DLACKE,  KNopof OFL YD 88/ /453641 055,

or neta cont al ni ng car
Koven 2 bl v @Bfﬁqlzwskn@m EBPh OO aPdl/ %%51; ki Bh hbe 13

JP%PWQ%é@aPich@@%fﬁé ABRAYERCH UL ERY, ORBERAT PRSm The
|nv%%2|on S carbon naterlal havi ng

OOt PhaS b Cainen | A oo be bt o5 ne e by Beadles o

SHemUPs] reafn feacti 0ng . cjdeseicas. be oxi dation
reactions for exanple. Useful oxidizing agents

i nclude for exanple anmoni um peroxodi sul phat e,

hydr ogen peroxi de, ozone, oxygen (pure or as air),
pot assi um brom de and/or sodium 15 perborate. Carbon
e etiednt Leels acavbori phbetiay haviey phHIRUbBegroups

éﬂd‘ié&? e@h& a@aP@oHSzﬁQtePiQﬂeﬁén ghadec€ayRead bb?Cﬂﬁéaﬁénof
used. Useful carbon materials further inc

m*a%%mvlr%@c%ow ackle3ar bdn hate¥idptior Ueactlons for

staipld zagt@mul C@j‘;i)@ﬁzmﬁ@t efémt s uset uhdasrarf ekbepland
in systens ot he fnh
ammoriium peroxodlsu phate, hydrogen peroxide, ozone, oxygen

(pure or as air), potassium bromide and/or sodium

perborate.

Carbon materials used as a reinforcing filler in rubber
mixtures can be used. Pigment grade carbon blacks can be
used. Useful carbon materials further include: conductivity
black, carbon material for UV stabilization, carbon
material useful as a filler and in systems other than
rubber, such as for example in bitumen or plastics, or

carbon material useful as a reducing agent in metallurgy.

The present invention further provides a process for
preparing the invention’s carbon material having organic
groups, the process being characterized in that carbon
material is reacted with organic compounds of the general

formula 1.

The reaction of the carbon material with the organic

compound of the general formula 1 does not proceed via a
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rubber, such as for exanple.in bitunen or plastics, or
carbon material useful as a reduci ng agent in
netal lurgy. 25 The present invention further provides

~a process for preparing the invention's carbon

material having organic grougs, t he process being
characterized in that carbon "material is reacted with
organi ¢ conpounds of the general formula 1. 30 The
reacti pn of the carbon material with the_ organ
%‘“f‘rﬁ%%%‘“o?afcﬁe Rakris- f%?rfﬁ’r%‘”*‘inalﬂ@ssﬁb‘f g?o‘&?—:ﬁﬁ Ufa
foBmedi @zohyntsal teadthibdbni s, no diazoniumsalt is
used or forned during the reaction. The organic

ﬁgpé?i-’?%%?é J: rc?u‘f {Qéné‘%éekafaﬁogﬁulgpf' Led @8

e Ca S rai I spersi o
zpPppt¢di by the @@rlb@m rn@t@r al bﬁdsﬁﬁﬁﬁodﬁﬂl@@ @h@lspersmn

8&ﬂ§f§élﬁgrﬂyéac&rbﬁﬁxm£9e9£a§péﬁa'BSmpgﬁﬁdoégthé general
onpound_of the general fornmula 1 may be applied as a

foiars he MIRLNG OF SBEAHLEGH UlhBnOTYENKEyCHEPOUNd Of the

@@ﬁét@y|ﬁd§h){uﬁéivﬁrkh@ﬁe}@@$applﬁ@@| Ms Iahpoﬁﬁgam@s a melt or
ener

f
57 horaubtons “Tharehheronar b nkn i Ly dreihadieus  he apply
th@amrgamnopoumnommdtaé Yeeegahefal nfibamilasl during the

xﬁfeiéﬁe L dn SFdegs a(%aﬂacgr(r?af{wéi:g?l%_gét he {:{?i‘%%aé@a’che

necessary
PR n@omm@ur@@r &b ntl'n%t genaral nﬁyrlp\ﬂéa etabsyppeferably

é@@é&egtoyt b8ithen absepce pLaacsp! VaRE ﬂésofhglﬁécégsary
a sol vent, preferabl a volatile organic _sol vent

emeT o Hor el 157 75 Ohet Chr BoRL ARE 691 BPS T DB naferial
@y Ipesf Otdb By Henperal s esut r om +B806LEen¢3080Ca solvent
$ref rabl% fro 80 C to » E '%% When tTe nEdif%ingic

‘akes®® ptack h% ProtaRtY o BPtheltarbdn

$m&@mmnl Th@ereactlon for modifying the carbon material may
be carried out at temperatures from -80°C to +300°C,
preferably from 80°C to 250°C. When the modifying takes
place during the production of the carbon material, the
temperatures may be between 250°C and 1500°C. The energy
input may be effected by means of mechanical enerqgy,
vibrational energy, for example ultrasocund, or
irradiational energy, for example microwave radiation, heat
radiation, light radiation, X-rays and electron beam
radiation. The reaction for modifying the carbon material
may be carried out in the absence of an oxidizing agent or
in the presence of an oxidizing agent (for example air,
hyvdrogen peroxide, peroxides, perborates, persulphates or

ozone).

The reaction of carbon material with compounds of the

general formula 1 can be carried out in a ratio of carbon
material to compound of the general formula 1 in the range
from 99.99:0.01 to 0.01:89.9. The ratio of carbon material
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20 tenperatures may be between 2500C and 1500(err)C.
The energy input may be effected by means of.
nmechani cal energy, vibrational energy, for exanple
ultrasound, or irradiational energy, for exanple

m crowave radiation, heat radiation, |ight radiation,
X-rays and el ectron beam 25 radi ation. The reaction
for nodifying the carbon material my be carried out

in the absenc an oxidjzin ent or he )
5 SUREETEE S (O B mOM For S kg hably be in
thadrnegere farcaxitSde,l per axd Bes, per bor at es, persul phates
or ozone). 30 The reaction of carbon material with
conmpounds of the general fornmula | can be carried out

in aratio of carbon material to conpound of the

eneral formula 1 in the range from99.99:0.01 to

Q) P gL onTIRE (RGP AR hiont ik idr | amppinds cfgdimd

g@cnéﬂ”éﬁ genenala flordH-H b - Hefarably ©g igredfiere range
{ ge fron150 :50. _The reaction of car

ri JAPAK &ﬂ%‘s e tTHRAS- shdray HW%:‘P%PHY ke
Hes cearim eﬂueoqiresrsdﬂm fHress K@) mange td romdambar to
250 bar. The reaction may preferably take place in
the pressure range 100 nbar to 50 bar. The invention's
carbon materials having organic groups can 10 be used
as a filler, including as a reinforcing filler, a WV
TheaBinvierdrionds Fagdrvdu ard 88 13a leartpont e LA AT EOUPS can

H QIR asThRE Ainvent, q@acsm@mjarhm & d A o M iller, a
organlc groups can be used bber, plastics, inks,

Wh &G IHg 2681 v &t lﬁ’or‘iﬁ?éld%tlr‘fﬂ@’ G%A?a‘fké%fbé?]r?é:]? fils, a5 &
pirijeatt .i nks, xerographi c toners,

The invention’s carbon materials having organic groups can
be used in rubber, plastics, inks, including solventborne
inks, waterborne inks, inkjet inks, xerographic toners,
coatings and'paints, bitumen, concrete or other building
materials or paper. The invention’s carbon materials can
further be used as a reducing agent in metallurgy. The
invention’s carbon materials having organic groups can be
used for producing rubber mixtures, in particular for

producing tyres.

The invention further provides a dispérsion characterized

in that it comprises the invention’s carbon material having

organic groups and at least one solvent.

The organic group may be tailored to the particular
dispersion medium. Carbon materials modified with polar
organic groups may be particularly useful for polar media.
Polar media may be solvents, for example alcohols, ketones,

esters, acids, amines, glycols, glycol ethers or

“halogenated solvents, but also oligomers or polymers having

polar groups, for example carbonyl, ester, amino, carboxyl
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coatings and paints, bitunen, concrete or other
building materials or paper. The invention's carbon
materials can further be used as a reduci ng agent in
nmetal lurgy. The invention's carbon materials having

- organi c groups can be 20 used4for producing rubber

m xtures, in particular for producrng tyres. The
i nvention further provi des a di spersion characterized

?hat %é i ses the bnventron S cai op_ma

ﬂ%@ X PYArYFY nu%raPBEps 2hECRt P EGEE 2 bTe §8r9gn?rganlc
Jheups gahdt gramplanySOEi i diGW exlr t@H t hzehqsmaas tWcid di, alkali
ﬂé??frféﬁg QFdéMHBnEEﬁbQBngHtS£habé %ESQa?ﬁ&hPseful for

organi ¢ groups articurar use
@@me¢uﬁem$@la PﬁydronbabaCnmydbéledlvenben Patreekanpl baving

@#&P §b159§98§§s 3Qu§ﬁt§§3alﬁ§ldsalﬁyl8§? QE¥$Ohﬁd/or
ethers or  hal ogenat ed sol vents

Yorkr sCRP %%I?ﬁéFéCHééFﬁé upsFut EPsuﬁgdrPBPOblc media

eugmpée gaippaykc, e§%6ﬁat§6}nBeFéﬁﬁBlehaamd/ahd/or

I OX roups. rbon, mat er S a ni c
B e ol PR RO O BRSO i3 "R O, Oh B pf theix
pbkatitynetal bébwseonr theanpalahivehy, apahabe hydrophobic

i C r u r e d 0]
Reits PR ootk hal lpoPRrfua: I7 ko EXAROPOOBLfers
andfoasnbkkyresapkybokgr angl apadasrmefétar pRY Ban be

ﬁ@%ﬁi@&i@fiy EéféHbl§0§e9¥gﬁoﬁpOg%écﬂ?§b§ll§uﬁﬁa§§ed
| i phatic, aronatic, heteroal kg i c_and

rh%%’r'b%%h%rc F9ar EarBoRsY1 dra’alﬁrﬁrcﬁaFﬁdP&ln@roFalOgen

dleiticpohasity are between the relatively apolar,
hydr ophobi ¢ 10 nedia and the strongly pol ar nedia, for

ﬁ%a Ie et hers Eﬁ nrxtu es_of golar and aggkg&

L SEboheR BhrEPuPAPFSE L PEBry s Dad B0
emmmxi$@a¢mg adapted adddtiveatrensh aerbewawpbe,mwehtlng
éﬁ%ﬁ%%,CQ@PQR¥E,O&l?@h?@?”alcohols or mixtures thereof.

These additives may be added for specific applications and

may also consist of monomeric, oligomeric or polymeric

- compounds for example. These additives may effect

improvements in properties, such as degree of'dispersion,
storage stability, freeze stability, drying behaviour,
foaming ability, wettability and/or bonding to certain
substrate materials, such as paper, metal, glass, polymers,

fibres, leather, wood, concrete or rubber.

The present invention further provides a process for
producing the dispersion of the invention, the process
being characterized in that the invention’s carbon material
having organic groups is dispersed in at least one solvent
using a bead mill, an ultrasonicator, a high pressure
homogenizer, a microfluidizer, a rotor-stator assembly,'for

example Ultra-Turrax, or a comparable assembly.

The dispersions of the present invention can be used in

rubber, plastics, inks, including solventborne inks,

‘waterborne inks, inkjet inks, xerographic toners, coatings



10

15

20

25

30

substituents. 15 The di spersion of the present

i nvention may further = conprise one or nore additives,
such as biocides, wetting agents, ketones, glycols,

al cohols or m xtures thereof. These additives may be
added for specific applicatigps and may also consi st

of nmononeric, oligoneric or polyneric 20 conpounds for
exanpl e. These additives may effect |nprovenents in

BEBA TG Fehet TR U RS Senaun dp e Hacerials

‘cﬁnannng:ablllty, mettablllty and/ or bondi ng to certain

substrate mat eri als, such as paper, netal, glass,

nhs?l%rfé Q!'@Sché AR Vﬂ%n&%ﬁ”@é@ o=} used for

resent I nvention further_ provides

Cffbrancpr%&‘hétt ldr@gfér%dﬁfdiflat%csr latices,
t'teBe}tqh rﬂéé)ntléahﬁle&r 0GRS s haidlg slr:ﬂar]caqie%l Z:Qﬂidﬂettélatbulldlng

e invention s carbon materia avi ni r.oups
e R G AT il H R e SUITORT 30 Gt SF At
ndrlderiag Wi maseticdtsar, a hi gh pressure honogeni zer,
a mcrofluidizer, a rotor-stator assenbly, for
exanple U tra-Turrax, or a conparable assenbly. The
di spersions of the present invention can be used in

rubber, pIastlcs i nks, including sol ventborne inks,
THB igteaTHoraie 9 e bam gadte s ks i)éérlég} A it rEreaips have

thRAtdNBh thye AMhtPai nts, bitunen, concrete and ot her
building naterials or paper The di spersions of the

present |.n i on can use col or for
IR Td R sk o shasted sl epPag i thents
fh&akhemnﬂadheamyegﬁtyﬂ|dm3p£xsthunxﬁepoﬂanIsysupms,
ﬁpyﬁggfﬂfgwé%%ger, fibres and earth or for antistatic

ru ber

apolar modified carbon materials (having alkyl groups for
example) are better dispersible in apolar systems, for

example oils,

suitably modified carbon materials having polar or
sterically bulky groups are stabilized electrostatically
and sterically, respectively, in the systems and require no

further auxiliaries, say wetting agents, for stabilization,

carbon materials modified by the process of the present
invention are better stabilized in dispersions and so have
better colour properties, such as depth of shade and

bluishness,

carbon materials modified by the process of the present
invention are by virtue of the broader variability of the
hydrophilic substituents better tailorable to specific
performance requirements (for example high optical density

and low intercolour bleeding in inkjet},

carbon materials having bound dyes have modified hues,
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rendering of materials. The invention's carbon
mat eri al s havi ng organi c groups have 10 the advantage -
that polar nodified carbon materials (having SO3M
substituents for exanple) are better dispersible-in-
pol ar systems, primarily watgr, apolar nodified

carbon materials (having al kyl" groups for 15 exanple)
are better dispersible in apolar systens, for exanple

oi l.s, suitab] difjied carpon materials havin ol ar
AT gt ST L DA FEPRTEHTS (St L tuedts Can be
et Erl 1ot Bdi cadupyl irancarsd ecicsd 1 yn ke pactswelams | firubber
gﬁeﬂg)and require no 20 further auxiliaries, say

ng 4dgénts, for stabilization, carbon materials

nodi fied by the process of the present invention are
pracieivetiaddd fird ¢arkinpertsiohsl amll 5o feaedingtefrthe

Lo REQPef 11 €50 SHUGtL Andeptdn@f shade and
bl ui shness, 25 carbon naterials nodified by the

rocess of the present invention are by virtue of the
A BRRIMY T b 5P d?rff%cfh%r i 13E Sts R SRt s
eddedt 4 Al $a0rtadb) eadids pacd finei stperd or mance .

requi renents (for exanple high optical density and

| ow i ntercol our bleeding in inkjet), 30 carbon

mat eri al s havi ng bound dyes have nodified hues, 13
carbon materials having still reactive substituents
Exammles utilized for coupling and crosslinking in
systens (rubber for exanple), reactive nodified

Bk honsiEtes 1@l 5 8ld awmpondi 6@ Wwladhecam&arbam s 160 is a

materials to a, pol r, an
commercial prodd%ﬁ:Xﬂ? Degussa AG.

the s
Wt t

Determination of pH:

pH is determined using a Schott CG 837 pH meter on the neat
suspension. :

The glass electrode is dipped into the solution and the

temperature-corrected pH is read off five minutes later.

Determination of viscosity:

The rheology of the neat suspension is determined using a

Physica UDS 200 rheometer in a rotation test at controlled
rate of shear (CRS). The sample is temperature controlled

to 23°C. The viscosity value is read off at a shear rate of

1000 s,

Determination of surface tension:

Dynamic and static surface tension of a temperature
controlled sample at 20°C is determined using a Kriiss BP2
bubble tensiometer. The final value is read off at 15 ms
for dynamic surface tension and at 3000 ms for static

surface tension.
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carbon materials are produci ble that are low in by-
products, salts, acids and noisture. Exanples 10 The
exanples utilize Ru(err) S 160 bl ack carbon. RuB S 160
is a comercial product of Degussa AG Deternination
of pH pHis determ ned using a Schott CG 837 pH neter
on the neat suspension. 15 ﬁe gl ass el ectrode is
di pped into the solution and the

e rature-carr.ected pHis read off five m.nutes ..
R B iR GrD A o (1= ot et Ty o 7
arfieordath ysuspansi-omphs lddtegranuigdiansitrey a 20 Physi ca
UDS 200 rheoneter in a rotation test at controlled

r at e NaD,$ NH,sanpl e is tenperature
controlled The viscosity value is read off

at a shear 1000 S-1. Determ nation of surface
tensi on: 25 and static surface tension of a
tenperature ntrolled sanple at 20'C is determ ned
using a Kr(eﬁ#?ss BP2 bubble tensioneter. The fina
value'is read off at 15 ns for dynam c surface
4t ensifor -and nat- 43001 B f-Ir-rlipdithG 1 sl ageh dreins i adi.d 3re

AP b V0 S
sNa&3$ng,wixh NHZ70d of ¢oafium hydroxi@e in.SO ml of water,
of %Jﬂo%okﬁﬁh%drl%)ﬁy'c%'%%qptﬂl@cqp%% M&, arﬁ{éil e solvent

is distilled off under reduced pressure and the remaining

mixture is heated to 180°C for 4 hours.

Example 2: Modification of carbon material in solid phase

with sodium 5-amino-2-naphthalenesulphonate.

NH,

4 g of sodium S-amino-2-naphthalenesulphonate and 20 g of
RuBl S 160 carbon black are mixed, 5 ml of water are added

NaO,S

dropwise, everything is mixed once more and the mixture is
then heated to 1806°C for 4 hours.

Example 3: Modification of carbon material with sodium 5-

aminoﬁ2-naphthalénesulphonate.

4 g of sodium S-amino-2-naphthalenesulphonate are suspended
in 150 ml of water and made to dissolve by stirring with
0.72 g of sodium hydrcoxide in 50 ml of water, 20 g c¢f Rub S
160 are added, then the sclvent is distilled off under
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5 suspended in 150 M of water and made to dissol ve by
stirring with 0.67 g of sodium hydroxide in 50 mM of -
water, 20 g of RuB S 160 carbon bl ack are added, then
the solvent is distilled off under reduced pressure
and the remaining mxture i eated to 180" C for 4
hours. 10 Exanple 2: Modifica |on of carbon materi al
in solid phase w th sodium :

ht hal enesul phonate.. NH2, Na03S.4 g of
E%@?ﬁﬂﬁs%ﬁ? Br3- Ad hFﬁ%l ERBeAPPRINBLETERG 36 Geafediso
RB°S 60 ¢anbamsbl ack are m xed, 5 m of water are
added dropw se, everything is m xed once more and the
m.xture is then heated to 180" C for 4 hours. Exanple
3: Modification of carbon material wth sodium5- 20
am n072- napht hal enesul phonate. 4 g of sodi um

Examphe- 2: ntpai Rarakésnl pRoRatborr Basgspandedthi godsgm

_Hyd@5qM@ﬁ§ﬁegﬁgpﬂgggtgo di ssolve by stirring with

2 g of sodium hydroxide in 50 m of water, 20 g of
RuB S ¢ are added, then the solvent is dlstllled

off undgr - ------- e L 15 reduced
pressu and t he renalning m xture is heated to 180'C
for 4 Exanpl e 4: Modification of carbon

mat er kal _whkt h sodi um 5 hydroqui nonesul phonate. OH

4 g of sodium hydroquinonesulphonate and 4.5 g of ammonium
peroxodisulphate are each dissolved in 150 ml of water and
added in succession to 20 g of RuB S 160 carbon black, then
the solvent is distilled off under reduced pressure and the
remaining mixture is heated to 180°C for 4 hours. The
modified carbon black is washed with 300 ml of water and

then dried at room temperature.

Example 5: Modification of carbon material with disodium

4,5-dihydroxy-2, 7-naphthalenedisulphonate.

l I SO,;Na

OH OH

NaO,S

4 g of disodium 4,5-dihydroxy-2, 7-naphthalenesulphonate are
dissolved in 200 ml of water and added to 20 g of RuB S 160
carbon black. Then, 10 ml of 30 percent hydrogen peroxide
are added and the solvent is distilled off under reduced
pressure. The remaining mixture is heated to 180°C for

4 hours. The modified carbon black is washed with 300 ml of

water and then dried at room temperature.
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4 g of sodi um hydroqui nonesul phonate and 4.5 g of
ammoni um per oxodi sul phate are each “di ssol ved in 150
m of water and added in succession to 20 g of RuB S
160 carbon black, then 10 the solvent is distilled off
under reduced pressure and tg$ remaining mxture is
heated to 180' C for 4 hours. "The nodified carbon

bl ack is washed with 300 Ml of water and ‘then dried
at roomtenperature. 15 Exanple 5: Modification of
carbon material wth di sodi um

4, 5-di hydroxy- 2, 7- napht hal enedi sul phonate. Na03S
ESGaNE <OH :Oilicdlif iafatdiceoddimarbon material in solid phase

R et TR e e

car bon bIaCKSOI% 10 M of 30 percent hydr ogen

per oxi de aref au ed and the solvent is distilled of f

under re i pressure. The remaining mxture is

for 4 hours. The nodified carbon bl ack

300 mM of water and then dried at room

~16 ~dxanpl e 6: Modification of carbon

naterlal in bolid phase wth sodium

4 an1no 3-hy@@nxynaphthalenesulphonate. SBNa OH NH2
of sodi um 4-am no- 3- hydr oxynapht hal enesul phonat e

4 2 b N A o M i 2o

Syt S 968 x:@a:méomle Fl RHER X3 URe 98

péfbﬁ%ﬁbC%fé”adhéﬂ“ﬂﬁbpﬁlﬁ% everything

nmodi fied carbon | ack i s washed
is mixed once more and the mixture is subsequently heated

to 180°C for 4 hours. The modified carbon black is washed

with 300 ml of water and then dried at room temperature.

Example 7: Modification of carbon material with disodium 4-

amino~5-hydroxy-2, 7-naphthalenedisulphonate.

l l SO,Na

OH NH,

Naoas

4 g of discdium 4-amino-5-hydroxy-2, 7-naphthalene-
disulphonate were dissolved in 250 ml of water and added to

20 g of RuB S 160 carbon black and then the solvent is

distilled off under reduced pressure. The residue and 2.7 ¢
of ammonium peroxodisulphate are mixed and subsequently
heated to 180°C for 4 hours. The modified carbon black is
washed with 300 ml of water and then dried at room

temperature.
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10 with 300 mM of water and then dried at room

tenperature. Exanple 7: Modification of carbon

material with di sodium 4-

am no- 5- hydr oxy- 2, 7- napht hal enedi sul phonate Na03S 1 (

g SO3Na OH NH2 154g of dispgdium

4-am no- 5- hydr oxy- 2, 7- napht hal ene- di sul phonate were

di ssolved in 250 mM of water and added to 20 ¢ of RuB

S 16 carbon bl ack and then the solvent is sti
Medifedapressttecaf Qnrﬁ‘é‘F&ﬁéa&nHl%lh SﬁdlSF

6aam_mbumﬁ@pbxhd[L&alrbbatyeaaee m xed and subsequently

- 20 heated to 1800C for 4 hours. The nodified carbon

black is washed with 300 M of water and then dried

at CoOON=L. 17 Exanple 8: Mdification of

carlg i al with sodi um

6- dpht hol carboxylate COONa N2 WM 5 4 g of
1'70- 2=rfapht hol car boxylic acid are suspended in

200-m of water, neutralized to pH 7.5 and di ssol ved

by stirring vvlth 1 nol/l NaOH solution. 40 g of RuB S

41600t carbohnpt-dckaphthaddedbortydact e isbkventsuspended in

28bshi! b2 LL, 10nunden1educed pesoYr 8rnandikiR1ved by

remaining mxtlre i s heated hours.
SEkBRPNS gltbxép@pé/énN@pHnﬁ@ﬂp¢é@ncaﬁ@oﬁ ﬁétgwﬁaﬁu%ﬁo

cHebSHh - bléékgagé sanban waker itak B@Eh@ﬁtoﬁga@h%tgﬂQ@@Boff
accordi re stirred w

Exa ,
R B vttt s g L TS P ol LS
a’at25®0@ fpm fiohod@smi nut es.

Example 9: Dispersion of modified carbon material in water.

15 g of carbon material having organic groups according to
Examnple 1 are stirred with 85 ml of water and subseéuently

~ dispersed using an Ultra-Turrax at 5000 rpm for 30 minutes.

The dispersion obtained is stable without further addition

of wetting agent.

Dynamic surface tension at 15 ms: 78 mN/m
Static surface tension at 3000 ms: 69 Nm/m
pH: 6.5

Viscosity: 3.2 mPas

Example 10: Dispersion of modified carbon material in

water.

.15 g of carbon material having organic groups according to

Example 2 are stirred with 85 ml of water and subsequently

dispersed using an Ultra-Turrax at 5000 rpm for 30 minutes.
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The di spersion obtained is stable w thout further

addi-tion of wetting agent. Dynam c surface tension at .

15 ms: 78 mMNYm 20 Static surface tension at 3000 ns:

69 NmMm pH 6.5 Viscosity: 3.2 nPas Exanple 10:

Di spersion of nodified carbon material in 25 water.

15 g of carbon material havih§ organic groups

according to Exanple 2 are stirred with 85 m of

wat er and subsequently dispersed using an

Thlet daspersaxnatoiGihedpmsf et a30 emwilithesit 18irtheer addltlon
[ ined is stable without further addition

OQ %%%Eﬁh%n %%5% Dynanmi ¢ surface tension at 15 ns: 82
n“Vny Statlc surface tension at 3000 nms: 71 Nmfm 5

Dypamico svird@ssi thpnsiop wibad SERetpl e 11 Di sp@f ST of
nmodi fied carbon material in _ water. 10 15 g of carbon

'SﬁéFéF|§PIﬁ§§@n§Q&%ﬁ9ﬂ @tgridfs Mstcor di ng to TBMIte 3

re stirred wth m of water and subsequently

Pdi*spersed usin gn U tra-Turrax at 5000 rpmfor 30
nlnute% The glgpe%5|on obtai ned is stable w thout
% FPR&MYaddi ti 6n metting agent. 15 Dynanic surface
tension at 15 nms: 77 mN/m Static surface tension at
3000 ms: 70 Nmm pH 7.0 Viscosity: 2.7 nPas

Example 11: Dispersion of modified carbon material in

water.

15 g of carbon material having organic groups according to
Example 3 are stirred with 85 ml of water and subsequently
dispersed using an Ultra-Turrax at 5000 rpm for 30 minutes.
The dispersion obtained is stable without further addition

of wetting agent.

Dynamic surface tension at 15 ms: 77 mN/m
Static surface tension at 3000 ms: 70 Nm/m
PH: . 1.0

Viscosity: 2.7 mPas

Example 12: Dispersion of modified carbon material in

water.

15 g of carbon material having organic groups according to
Exampie 4 are stirred with 85 ml of water and subsequently
dispersed using an Ultra-Turrax at 5000 rpm for 30 minutes.
The dispersion obtained is stable without further addition

of wetting agent.

Dynamic surface tension at 15 ms: : 81 mN/m
Static Surface tension at 3000 ms: 70 Nm/m

pH: 7.5
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20 Exanple 12: Dispersion of nodified carbon materia
in water. 15 g of carbon material. having organic
groups according to Exanple 4 are stirred with 85 m
-of water and subsequently dispersed using an
Utra-Turrax at 5000 rpmfor 30 mnutes. 25 The

di spersi on obtained is stabl &%without further addi tion
of wetting agent. Dynamic surface tension at 15 ns: 81
mVm Static surface tension at 3000 ns: 70 Nm.m pH:
Vi.ssoEd tywi scosikt @: mPa8 nmPas Exanpl e 13: Di spersion of
nodi fied carbon material in water. 5 15 g of carbon
mat eri al having organi ¢ groups according to Exanple 8
are stirred with 8 m of water and subsequently

FHpAlSad ; Uﬁtﬂ%?é%%féﬁ'&f-ﬂﬂéiﬁﬁéﬁ A0 pRdOri 30 in
“Tnutes. Th

i spersion obtained is stable w thout
WakStther addition of wetting agent. 10 Dynamic surface
tension at 15 ns: 86 nVm Static surface tension at

130Q0 ofs catbdinintat entia 18.Ha Mg astdani@. graias &fcording to
E.P% éﬂt %I aaxneTs %1’%3:‘2%1’ Q&nchn‘BE{] rrhflof]gyéo i nrgrg sec%Lhently

i characterized

dl@@ﬁnsml ofsigar lson B tmat-diiatasiath DGanipm cﬁmp deinutes.
e WNSREEA MR i stable without further addition

of wetting agent.

Dynamic surface tension at 15 ms: 86 mN/m
Static surface tension at 3000 ms: : 71 Nm/m
pH: 8.5

Viscosity: 2.7 mPas
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| XR6R2 R6R3 4 where Xis0, S NR7or PR7 ,

~and RL - R 7 are the sane or different and consist of

H, 10 acceptor groups, donor groups, alkyl or aryl
groups .havi ng acceptor and donor groups respectively,
hydr ophi i ¢ and/ or hydrophobi ¢ groups, or Rl - R7 form
cyclic systens which are in £8rn substituted by
acceptor or donor - groups and/or hydrophilic or 15

hydr ophobi ¢ groups. 2. A carbon material having organic
Pgreemps cdedowsdi ng to claim 1, characterized in that

the carbon material is carbon black, graphite powder,
graphite fibres, carbon fibres, carbon fibrils,

car bon nanotubes, carbon 20 fabrics, glassy carbon
products, activated carbon or fullerenes. 3. A carbon
]ﬂa%e??%?o%dﬁﬁ%%rb@bah?ElﬁgoaﬁgaﬁéEoﬁa?HBStoChEFﬁFﬁ?{lzed

Ori@,%ﬁﬁﬁfﬂﬁtﬁéi6%§Fiﬂ%%£gébyhﬁhgggéﬂtﬂioﬂ;ﬁﬁp&agbbﬁ
- . - z or - ere LS
29T et L L O GTO48] §1 CORRRBRR Grbr CPAndCHBRAN S8y La

alkyl or aryl. 4. A carbon material having organic
groups according to claiml or 2, characterized in
that the donor groups are ' SR, OR or NR9)2
where R9 is H, alkyl,qearyl|or gkunctionalized al kyl or
aryl .

R R’ (1)

R4

where X is 0O, S, NR’ or PR, and

R' - R’ are the same or different and consist of H,
acceptor groups, donor groups, alkyl or aryl groups
having acceptor and donor groups respectively,
hydrophilic and/or hydrophobic groups, or

R! - R” form cyclic systems which are in turn substituted
by acceptor or donor groups and/or hydrophilic or

hydrophobic groups.

2. A carbon material having organic groups according to
claim 1, characterized in that the carbon material is
carbon black, graphite powder, graphite fibres, carbon
fibres, carbon fibrils, carbon nanotubes, carbon
fabrics, glassy carbon products, activated carbon or

fullerenes.

3.A éarbon material having organic groups according to
claim 1 or 2, characterized in that the acceptor groups
are ~COOR8, -CO-R®, -CN, -SO0,R® or -SO,0R®, where R® is
metal, H, alkyl, aryl, ammonium or functionalized alkyl

or aryl.

4. A carbon material having organic groups according to
claim 1 or 2, characterized in that the donor groups are
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5. A carbon material having organic groups according to

~claiml or 2, characterized in that the hydrophilic -5

groups are SO3BM (M = netal) , COOMor - (CH2-CHz2-0) - -
~-R 9 where n is 1-45, and the hydrophobic groups are
alkyl, aryl, fluoroal kyl, perfluoroal kyl, fluoroaryl
or perfluoroaryl. 6.A proce%% for preparing the
carbon material having 10 organic groups according to

~any one of claing 1 to 5, characterized in that

ca¥ion ORat eri WI(RP k2, edstresd Rii s Hor gafkivd ,cemydurnds of
theyy A1 oLl & dy nggﬁ%y.se of the carbon

mat eri al according to any o of clainms 1 to 5 in
rubber, plastics, inks,_ including 15 sol ventborne
O rfk sCaRRtTe M et ¢ hid3a ViR F9rnkS, IrRBPSgREFAFELNY tO
tb ofTed | dﬁm Togt i ngschppadtoribed umenth@gn@h@t Rydebphathet
ui l di ng mate s,., paper_.ar. as educi _agent . ing
e G 0t Wby BRA L en it 64 zelrn HRaD) rie
conprises tarbohs, 2dndmtlee i aydhapholgior ganupsgeoepslikyl,
a [ an e
soroi P el SePtMoton Bir EEY BbrLgevL 68
chizeeicheriomeyin that it further conprises additives.
10. A process for producing the dispersion according

NG ﬁ%bééé%fﬁé% ﬁ%@ﬁ@@iﬁ@'@ﬁ@ é@pBBﬁFméB@rQéEbHﬁvimg

mat eri al having organic groups is dis Ersed_ln %t

| fHH2bife ISHHReMC W?gn‘g HRay¥i pre g claims 1 to 5,
uldhaasori«at 05d Bn hilght Eaessureabepbgenizereaated with
nicrofluiq;gerd a.roégrfstat0£erg%s§nyl 19rqa

céﬁﬁﬁ?ﬁﬁfe é@%éﬁ%?@. 0 T?.q%e use of "the di spersion
according to claim8 in rubber, plastics, inks,

7i. ilaidisy sbl ent borlen imkiserial according to any one of

claims 1 to 5 in rubber, plastics, inks, including
solventborne inks, waterborne inks, inkjet inks,
xerographic toners, coatings, paints, bitumen, concrete
or other building materials, paper or as a reducing

agent in metallurgy.

8. A dispersion, characterized in that it comprises carbon
material having organic groups according to any of

claims 1 to 5 and at least one solvent.

9. A dispersion according to claim 8, characterized in that

it further comprises additives.

10. A process for producing the dispersion according to

claim 8, characterized in that the carbon material
having organic groups is dispersed in at least one
solvent using a bead mill, an ultrasonicator, a high
pressure homogenizer, a microfluidizer, a rotor-stator

. assembly or a comparable assembly.

11. The use of the dispersion according to claim 8 in

rubber, plastics, inks, including solventborne inks,

waterborne inks, inkjet inks, =xerographic toners,



wat erbor ne i nks, inkjet inks, xerographic toners, 22
coati ngs. and pai nts, bitunen, concrete and ot her :
building materials or paper. 12.The use of the

di spersion according to claim8 for the coloration
and for UV stabilization of plastics, 5 latices,
textiles, |eather, adhesi ves22si | i cones, concrete,
buil ding materials, paper, fibres and earth. 13.The
use of the dispersion according to claim8 for
antoatangs aedderingsof bihbwenal soncrete and other

building materials or paper.

12. The use of the dispersion according to claim 8 for the
coloration and for UV stabilization of plastics,
latices, textiles, leather, adhesives, silicones,

concrete, building materials, paper, fibres and earth.

13. The use of the dispersion according te claim 8 for

antistatic rendering of materials.



