10

15

20

25

30

PROCESS FOR FORM NG DI SPERSANT- COATED CARBON PARTI CLES
Techni cal Field The present invention generally

WO edoat1as03 0 a process for form ng di spersant - CPEL/8G2006/000141

carbon particles. Background Carbon particles, in
particul ar nano-sized carbon bl ack particles, are
comonly used as material fillers, a

s
et erial - , | ah-ne - .
R e s Vo o
types of carbon black contain over 97 to 99% el enent al

carbon. Carbon bl acksTg%ﬁngggpq;i%qdfornB of highly
di spersed el emental carbon nanufactured by controlled

vapourtshasespytolipsest iin hyerdddliorelapger gea process
&y g%&@-f% %&3@5§aﬁ‘?—r§&a\@dalca998ﬁmﬂa@cit§|ch¥s pr oduced

car acks range omO0.01 to 0.4 mcroneters (nmm)

. Carbon black particles tend to bind into |arger
aggregate particles haviggxdr-agrgers which range from

0O .1to 8 0mm. These aggregated particles also tend

to haverkom deabiyelias-e difzePaFEtTH5Tt i GAOTEL? carbon

desidial)-eti B EEN tRI ApRldntat vesa Bermeasbidl btiddlers, as
particles to have a relatively uniformparticle, size .
VRE i 28 AR AR Sar t9] e M5  TTSPRT BRI BITS Hohbur - on
%ﬁ'ﬁ%g;tﬂ;gg(regegbgvg, hcar bont bl 3ck particles are not

Vel U SEELEEd 0 Mok 2 SIOICY Lo 200 SHALE LORE: o
N b ot |+ abeor bance, and. oW Sur{ ALs Ehal B8 T s eoer o
L
acatilspensantadioireediye doneirollehdenmyurt-phfise npyrolysis of
Sl%?({ﬁeo%aatgggns .TheAgrie§Q§é Sarﬂ)tar‘:&?é&.é nNg £ARULESs t h@'ﬁ t h§everal
commercially-produced carbon blacks range from 0.01 to 0.4
micrometers (pm). Carbon black particles tend to bind into
larger aggregate particles having diameters which range from
0.1 to 8.0pm. These aggregated particles also tend to have a
wide particle size distribution.

It is desirable in certain applications for carbon
black particles to have a relatively uniform particle size
within a narrow particle size distribution. However, as
mentioned above, carbon black particles are mnot well
dispersed and have a tendency to aggregate into larger
particle bodies. This aggregation is believed to occur due
to the carbon black particles having a high oil-absorbance
and low surface charge.

To overcome this, the carbon particles can be coated
with a dispersant to reduce their tendency to form
aggregates. The dispersant coating ensures that the particle
size distribution of the dispersant-coated carbon particles

remains substantially constant with time, thereby
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size distribution of the di spersant-coated carbon
particles remains substantially constant with tine,

wWo bh@oabasss abi | i sing the carbon particles. CurrBet/SG2006/000141

met hods to formwel | -di spersed carbon bl ack particles
i nvolve first reducing the carbon black particles in
size by a nethod such as grinding, colloidal-mlling,

% %Equggggth%aggiﬁgﬁl%£§kfﬁyéshiQHH§@§€dn@EKb@Q,tO form
before a ng di spersant and surfactant additives. ,
Hedvai spensehesebph oekxde parthet es | v lieghl Bely restugrng

nBghapi gal, cppiact pé{\ﬁ:ﬁih:ltelge par ki gl epyWh Che €8t dah@ge as
or destroy the structure of the carbon particle nd

, Wl t Al DC €S .a
posisioing i meibefid ~Thdesny abPel bytidlontct gand-nililng and
%?ﬁ%b@@&?mikb@g,di SPee udingesiaperseiatinel yuddnrgant

there is a lack of control over the sjze of.the

an .
fasied VBAr t | VEVeThelB |LeFRePEP6PESRS NebF D bF ofi dd 9P

HRYREESSE Iadha@Y 84 LORBStAFt abidicasiie ap@ldiorlatesshdnd can
or nore of the disadvantag%s %q;gribed above, Su
e

r
RECEH RG C695T1Y 1S ASPOEL TRt 1 SPoUPHeRr R Toite and
A a$9. yof i nedoidnge divsiges Sedli tec oYy epr ardien paFtichessnore,
canprj.sing the steps_of:_ (a) .providin iquid .
n’?}r%g)ﬁlépffgﬁb??s'lﬁrﬁscg?%o%élpa?étﬁviec?egoré da%éi ﬁﬁg%grlssénat dack
attl {dntrolparvét ndeasshearst ftdrec orwed hmdtiigdied. mi xt ur e

to thereby form.sai d dispers -,.CO .car ho

partic kéesge AT oFHTTG oS & sré%%d&a%é%’tﬁt%h%r Lzb jogess that
psvaticbeesa Pr ocessledstmakinedidisper sane- coat &¢réardbn the
PRI L1 £1.08 COUPEISI NG hhg,5feps of 1 (a) providing a
I|qU|J'n1x ure conpri sing carbon particles and a

di spersant in a chanber conprising a packed bed; and

(b) rotating the chanber fgmRasy the liquid mxture

According to a first aspect there is provided a
process of making dispersant-coated carbon particles
comprising the steps of:

(a) providing a liquid mixture comprising carbon
particles and a dispersant; and

(b) imparting a shear force to the liquid mixture to
thereby form said dispersant-coated carbon particles.

According to a second aspect there is provided a
process of making dispersant-coated carbon particles
comprising the steps of:

(a) providing a liquid mixture comprising carbon
particles and a dispersant in a chamber comprising a packed
bed; and

(b) rotating the chamber to pass the liquid mixture
through the packed bed and thereby induce shear forces on
the liguid mixture to form said dispersant-coated carbon
particles.

According to a third aspect there 1is provided a
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through the packed bed and thereby induce shear forces
on the liquid mxture to form sai d di spersant-coated

w@20bosesparticles . According to a third aspeckCT/ber086/000141

i's provided asuspension of dispersant-coated carbon
particles made in a process conprising the steps of:

(a) erV|d|ng a liquid mxture conprising carbon
particles a . di sper sant , d{Donl q a a
FOFRE T 6t o) i PR B g or, TR 1ds Prsiealn o
iuspegglmenﬁiaﬁmnghgaﬁnen§oafed carbon particles .

ccordi

| o Goggeh, a t herg e Prawheesh
d|Sperggnt%ggg%é%M%aEbo%Egg3%er made in%gMggggggg caxbon
cenpicten@nhe stepsrafnti( apdproviding a |iquid

n]XtUr&nCQHE%&§EHﬁ gachen: pasticles ad B fiispelisante to
(b) inparting a shear force to the liquid nixturg to
tereby o dFalber SHARST& e Pt afbBRe At erased afgron
&%&t&gmgying the formed di spersant-coated carbon
particles fromthe liquid to provide said |, :

di sperRSERrSdadt e car b 55owd ?PQT%fFﬁFF?oH§ TReovided a
f ol dpRWk Bt Wed Lse A d rb 6t NEovdRedmbes eim = hpaloke haveondre sing
neanlgg i ndicated: Unless specified otherw se, the

ﬂéﬁhﬁ BOnPYi sing” and "conprise", and granmatica
varlﬁnkg t heoealiingr ea i Ntiepdad hixitepr esenprispen” arbon
"inclusive" |anguage _such that they include recited
eﬁ’aetiiféﬁﬁgsbﬁ? o Sd’és%srﬁ%%tri ncl usi on” of additional,

unr eci ttod elerenhg. aTh@cber fotck spersamt Ligrid mixture to

%Iﬁs ggrézSIfg a esnters%%tl—‘lgcwe%elgiercglrﬂoﬁ i€3e8; and
S -acti ve agent whi C pr onot es e

removing the formed dispersant-coated carbon
particles from the liquid to provide said dispersant-coated

carbon powder.

Definitions

The following words and terms used herein shall have
the meaning indicated:

Unless specified otherwise, the terms "comprising" and
"comprise", and grammatical variants thereof, are intended
to represent "open" or "inclusive" language such that they
include recited elements but also permit inclusion of
additional, unrecited elements.

The term "dispersant" or "dispersing agent" as used
herein connotes a surface-active agent which promotes the
uniform suspension or separation of nano-sized and/or micro-
sized carbon particles. Suitable dispersants are taught in
McCutcheon's Functional Materials, at pages 122-142 of the
North American Edition (1994), as well as in McCutcheon's
Functional Materials, at pages 47-56 of the International

Edition (1994), both published by MC Publishing Company
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- aPREWSRMEGS dﬁéﬁﬁiﬁsoﬁnﬁpglﬂﬂgPéd&mféF%?ﬁe

uni f orm suspensi on or separation of nano-sized and/or
m crosi zed carbon particles. Suitable dispersants are

wa aghs260h McCut cheon' s Functional Materials, BECT/PEYO6/000141

122-142 of the North Anerican Edition (1994), as well
as in McCutcheon's Functional Mterials, at pages
47 56 of the International Edition (1994) , both

li sh _Publ i shi Cut ch

PHBLE G bth st R o Ry RRRTE MUt cheon
" di sp@r@arﬁe-rmoé‘tde@peaﬁb@trmtﬁdcICéSbOIasP%J%@cFJ’@@r eigg used
rheefreer gpd&byt i eb e%a‘%‘&&@iéé' %mﬁpléwr ﬁorﬁlrﬁ-:fr cashonof

surroun an odter coating conprising

disrens asurrFpededr nbYsuﬁﬁacPH*ﬁ‘#I' asesiaty hecfcé‘ilpdflsmg a
r&iéﬂe‘%%aﬂ@ any conposition that is capable of altering
surface tension between the liquid of the liquid

i xt urBeanteithe" B IFGFapET t Pl dSedSiierghRe “ShAFERL &Rt $7Y

Ak SndoRHEnbn | '%hMECUié:h%@fiabﬁe Emﬂl S ifde@tifg& sﬁxztﬁrcgenﬁénsmn
at pages 287-310 of the Ameri can Editiqn Q
ﬁP§ carbon

(199})@@% ?ﬁ&@%ﬁhe’iﬁ&aﬁ%dﬁmtbntgeénahu@n’al iftdMtCotcheon's
oth published by Publ i sh _
(MR CREBR O VST TI6F" Qi Foe AT sofislle vost

heretiant Baitesm '(abvat," , and irh&dctﬂmmt:eﬁbnbﬁﬁ Emulsifiers &

concentr t| ons of co of . t fo ti
O e PhpSOIDRIERNE Sy 08y SETULR' B0 macionas
t J¢i tCidvlnl y (15944% obothe mmnlssdhedal bg, MOr ePtlypmfallriw Co.

% th st ated val re typically, +/- 2% of
tt%(g 88“ VlSloeven%ngféen{H&ﬁ%éa?f[{/ +/- 1% of the

st at edAsvahsJed hade Bventimor eetny pf daduty , +/in 1896 eintieé of
Si&%ﬁ%dnt\é%!tijgﬁs TQ%OQ%K&H%I&QI %fdlcﬁgl 9§H{L§Lat‘ighga' e%fpically

ments na osedlnarane or mat
sinemtsol e @ﬁsd@lfstt@@d Stthé@dth@lltﬁes@lolrm toRifalkhanye 4% of

ﬁ at%dnsgflllé( frC 39}4?9&@!}}: § sands b&ﬁvﬂﬂey s2Rded value,
ouI not be construed as an |n l exi b
more typically, +/- 2% of the stated value, even more

typically +/- 1% of the stated value, and even more
typically +/- 0.5% of the stated value.

Throughout this disclosure, certain embodiments may be
disclosed in a range format. It should be understood that
the description in range format is merely for convenience
and brevity and should not be construed as an inflexible
limitation on the scope of the disclosed ranges. Accordingly,
the description of a range should be considered to have
specifically disclosed all the possible sub-ranges as well
as individual numerical values within that range. For
example, description of a range such as from 1 to 6 should
be considered to have specifically disclosed sub-ranges such
as from 1 to 3, from 1 to 4, from 1 to 5, from 2 to 4, from
2 to 6, from 3 to 6 etc., as well as individual numbers

within that range, for example, 1, 2, 3, 4, 5, and 6. This
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[imtation on the scope of the disclosed ranges.
Accordingly, the description of a range should be

w@eomvsisbsned t o have specifically disclosed al | P€Ti8G2006/000141

possi bl e sub-ranges as well as individual nunerical
values within that range. For exanple, description of
a range such as from1l to 6 should be considered to
haye ,gReclid cally disclosad suh-£anges »54ugh as froml
t%)pgtlf%gf?%%%ﬁteg%ﬁ? ?r om 1ato 5, from tho 4 , from
2to6, from3 to 6 etc., as well as individual

nunbers wi t higyd.Ratar R8SIofRe BXaIRimbnts2 ., 3, 4
, 5, and 6 . Thi sapglil es regardl ess of the breadth of

the rditpaPlBEYai Ped—BiBEFUr eRAIERRSEi Mdntd Process of
%{Hﬁlgar Yii s PORsd dichiaRga e nBeei dentparel cBe Pr ogESS afow  be
meki ng di spersant - coated carbon gartl cles will now be
didlesed: Tie BFP6EES sCEBpeSes e % eps of 1 (a)

provi ding grbiayi gy mxt urieueanphi stng caohppipang i ateapon
and a di spersant; and %b%.i arting a shear force to
tPRFIIAER 2 & (HEPESSEhET form said

di sper s@ntingeatedgcar koraparbirct eso The processuimgpre to
further conprise the step of: (c¢) removin h r med
oS0 FOTR it g AP BOT B ErErEs T CRECT CHITd.

The r ey ipigcebepnd€)fumyeconprpsiset hbesttegp offi: (cl)
filtering the di.spersant-cQa c t] fr

t he |i<‘ﬁr}i d TGPY. g (ggfﬁ‘%?yi%@%o%égﬁ%l {*“g‘%‘g‘%j Fpon
dp spercdant fcoattee dagbodd. particles . The process nmay

conpri se the i ( [Nt al iing, rd the
o it re i T v LGRS, gl B
t enper atlr ef Witteriingt der sigeeseinictced thfoprthen gPatiplcles

consi sting. of . QQC t94about 9C0C , about 200C to
aglc'ﬁ)urﬁ%l&)%l?&%aﬁgﬁ%fooé to about 600C , about 200C to

(c2) drying the filtered dispersant-coated carbon
particles.

The process may comprise the step of:

(d) maintaining, during the imparting step (b), the
liquid mixture at a temperature within the range selected
from the group consisting of about 0°C to about 90°C, about
20°C to about 70°C, about 10°C to about 60°C, about 20°C to
about 50°C, about 30°C to about 50°C, about 3°C to about 95°C,
about 3°C to about 80°C, about 3°C to about 70°C, about 3°C
to about 60°C, about 3°C to about 50°C, about 3°C to about
40°C, about 3°C to about 50°C, about 3°C to about 60°C, about
3%C to about 70°C, about 3°C to about 80°C, about 10°C to
about 95°C, about 20°C to about 70°C, about 20°C to about
95°C, about 30°C to about 95°C, about 40°C to about 95°C,
about 50°C to about 95°C, about 60°C to about 95°C, about
70°C to about 95°C, about 80°C to about 95°C, about 20°C to
about 80°C, about 30°C to about 70°C, and about 40°C to about
60°C.
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W@ bwat 32660 C

about 500C , about 300C to about 500C , about 30C to
about 950C , about 30C to about 800C , about 30C to

, about 30C to about 60Q0C , about BOZSGW06/000141
about 500C , about 30C to about 400C , about 30C to

, about 30C to about 60Q0C , about 30C to

about 500C
about 7Q0C about 30C to about 8Q00C about 1Q0C to
about 950C

, about 200C tioseaQ%lét 57%9 , about 2Q0C to
about T980PLOCSHoIRY 3R aldtt SbB0C | about 400C to
about @50Geduabeyt tid0€i 1@ abotlhe 9683 on alFoicdepChedore

about 950C , .about 7Q0C t bout 95 , : 0
gﬁo&uréggcs?lgbéﬁaﬁt%(% tsgte bo(%t) '8d)o@e, %E%E%ngg%‘%o(e)
ahoutomiGe thrdstirouaf:400C to about 6Q0C . The process
nmay CO('QQL??%%ié gc‘hgpii&@d EdYGHBO RNl 2epQEkdd®ed.

carbon' p efore or during said inparting step
(b) . The reducing step (e) nmay conprise the step of:

C(C%Ir%)ogaj_gﬂpg: the liquid mxture through a packed bed.

on Particles The carbon particles may be carbon
bl ack Ther t¢adbes. PRFEIEARBORAYI &k FREAOPCIRFSFgparticles.

GIPr d 58, AN 1RRRUS 2 BE 80K ﬂégphbﬁﬁii&ﬁkﬁﬂbﬁyhous carbon,
conmbi nations thereof. The carbon bl ack particles nmay

[ apBLEe t RIHIORTt R °B8nEP SIS Hy of acetyl ene

bl ack,rihamnglonbliackx fdarraceedl ask, bbarplbbaek, from the
t hermal bl ack, and conbi nations. thereof. T ar.bo

BInedl FaPFiRTEY ﬁfoﬁcﬁééi??’?\e Q?Jeapct]i’a)(:%ﬁﬁ{}eggbﬁ%cnkd- gﬁluzré1 e
RArdKG | @8mp MBI, StE&thdlamliackesnd aromb icanbomatitmreot.

t hereof. The carbon bl ack.particles proyid i n, st
(3 T APEDRT JAIT PR AG D07 i B att el 74 offit Y ©°

e Tafnge ‘se ected om’t he
H014P s6@B8i stpagieflesabouhi&SrwndizedboupadQiOlasm alegut 2

oS00, SRS 200U S0 Efblacd in
Syeg o(:abauty 230ema aout cbanst pe abaute | FrAtegdbdyems the
té&é&gngﬁngggglnéﬂg¥g JQQHP 5nm to about 1000 nm, about 5nm
to about 800nm, about 5nm to about 600nm, about 5nm to about
400nm, about 5nm to about 300nm, about 5nm to about 200nm,
about 5nm to about 100nm, about 5 to about 50nm, about 10nm
to about 1000 nm, about 15nm to about 1000nm, about 50nm to
about 1000nm, about 100nm to about 1000nm, about 500nm to
about 1000nm, about 10nm to about 300nm, and about 20nm to
about 100nm.

The carbon black particles may be obtained
commercially from manufacturers such as Cabot Corporation of
Boston, Massachusetts, United States of America and
Mitsubishi Chemical Corporation of Tokyo, Japan. Exemplary
processes for making carbon black are disclosed in US Patent

Nos. 6,827,772, 6,358,487 and 5,772,975.

Dispersants

The selection of dispersant will be based on the



to about 1000 nm about 15nmto about | OOOnm about
50nm to about | OOOnm about | OOnmto about | OOOnm
W@b@et13%0ONm t 0 about | OOOnm about 1 Onm to abpaE/SG2006/000141

300nm and about 20nmto about | OOnm The carbon bl ack

particles may be obtained commercially from

manuf acturers such as Cabot Corporation of Boston,
ssachusetts, .United Stat. ' a s hi

T eal SOOI 20 8 BE Tepe Y Ana ooy T eetes.

Mhecd$sesrdart maki hg € ardomebliackl spersdinse| oBler] Ry yusric

Patent . Nos. $ﬁ§27’%iﬁmd@,3i§ﬁ_%zc§nd Satfithi?/O- non-ionic
sBersan S sel'ection o I spersant will be based

aolyhedési dieabansepes t9esosbinpbl oh s géyes&At- coat ed

car bory pagticl ﬁoc'lym-g}.gcd! 3 _e%%ﬁhtga)’m@ﬁ @_nﬁ@h&@erﬂdlymers
di spersant. The pol yneric dispersant may include

arviromii e i ng Ay BIFiRS L he iiqtsHies spol YRR RO Cs PR SRy GA1ES
i, Rat bQPﬁnéJhse 80t omA ¥ HANEsPOhYPBS 1 C dixsRPISANtahionic
may i ncl ude pol yners conpn|3|ng hydr ophi lic nopers, .

Hyiiophobie MORORBFS, MeH| USCORIEHLF HOFYReriopaie acid,

(rzrog;ﬁtollﬁgrﬁgigﬂ]?célrl? efsatEX 8Py aE)ﬁrﬁ@zj{m& hydt,ophétivatives

may 1nclude: styrene sulfonic acid,
gnb;etﬁw@uﬁyhamﬁblemsanwatunatewar¢ﬁnQAﬁyéiaciqﬁid, acrylic
erivatives of.a, b-ethylenically atu : :

caa?ﬁjdxyldleglgél 4 %%3erh i ca%ygﬁg,c déa:rélﬁgiét i %/agrgﬁ%?ryéclrcyl et
addd vanmevhace § Incthackd} i derdiviat nedsiofagist hderyyatelves of
anga{lde’icrma!celld(‘; aicé %’onggr 'a)é?&l V?ér?&aﬂ@e%‘ %@Ciigaconic_ acid,
i"taconi ¢ aci'd, derivat fves of 1taconic acid, fumaric
abimhriderdoial i Viesivhtivemr o€ Senerkt eokbi pat FoRRinations
thereofe. Exeoplary, aniom & hvdogrbebE tdmpRye! :
t f. ) lude:
|né?hg%: sty%@%efx%ty(enelé§¥?92tives, Vi nyl to?{iﬁﬁs e
v ripenel uenbydend valeryeativasny| NApKE Felusns, vinyltoluene

Vééyﬂﬁ%ﬁk}gg?l 9%1%5%\{1@51&%3,, vki‘rlgﬁgiaﬁlﬁ‘ﬁ'}al@ﬂeadje@ﬂ@atives,
derivatives, 1soprene, isoprene derivatives, ethy]ene,
ebtsAdgacder i Ratqdiege pr%wvezﬁéyes, isoprene, isoprene

derivatives, ethylene, ethylene derivatives, propylene,
propylene derivatives, alkylesters of acrylic acid,
alkylesters of methacrylic acid or combinations thereof.

Exemplary salts of hydrophilic monomers and
hydrophobic monomers may include: carboxymethyl-cellulose-
sodium salt, alkali metal salts and onium compounds of
ammonium ion, organic ammonium ion, phosphonium ion,
sulfonium ion, oxonium ion, stibonium ion, stannonium ion
and iodonium ion, carboxymethyl-cellulose-sodium salt or
combinations thereof.

Additional exemplary anonic polymeric dispersants may

include: poly(oxyethylene) group such as poly (oxyethylene)

alkylether, or poly (oxypropylene) group such as
poly (oxypropylene)alkyether (POAE), hydroxyl group,
acrylamide, derivatives of acrylamide, (dimethyamino)

ethylmethacrylate, ethoxyethyl me thaéryl ate, butoxyethyl
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propyl ene derivatives, alkylesters of acrylic acid,
al kyl esters of nethacrylic acid or conbinations

w0 bnasdeo3 Exenpl ary salts of hydrophilic nmononeCEHS@IE6/000141

hydr ophobi ¢ nononers may i ncl ude:
carboxynet hyl - cel | ul osesodiur a salt, alkali neta
salts and oni um conpounds of ammoni umion, organic

ni umion, phosphonium Lf.gni um i ony
agf?%% Y'um i on, stann%#ﬁ%ﬁ%ﬁ%%ﬁggnd |odon|uw1|ogﬁgke'

?ﬁmhexypmﬂy?fhyiehbgﬂp@@Lsombthnqyyﬂﬁter C DY ARY &g done,
er | tiqQnal .ex y a oxgale] B j
dngg %ﬁ STP&&§1 g&ygtﬁy? MBiébhol  (PVA),

ude ene) group such
&@kpetye(oxyekh@heﬁé)omﬂI@ﬂeé?ﬁér or poly

{ OXYPI QR uch AsReL¥n{ OXyREPPYbEne
alk_yet(%[&L ?E%A ?BQ%E roxyl %groE%n acryfgny%i duaternary
dammonatinvesltef- acryl ami de, (di met hyani no)

ethylrﬁﬂﬂl@%&%'atepof?ﬂﬂ%&ﬁethy&l£§§ﬂ§ﬂﬂﬁ%|atemay include
butoxyethégnethacrylate et hoxytri et Qﬁ ene

v @i py He e r e drBRY pol yEIIRY F enegPyoBIT WL RAEr yI &3Ot

VJnglB¥EESdi&BHElV1ﬁbmy|iﬁ@ﬂdﬁenecoyélyﬂeﬁﬂ o@hokombinations
pol yvi nyl al cohol (PVA) , al kyether or conbi nations
tH&Teé6F: Cationi ¢ pol yneric di spersants nay be

quat ergiyit iaEpNi UBxsabl sry Nond Dsper saoltgner inay include

di spersants may incl ude rroll one) (PP
pHRATREHGRETE NALEY ‘ﬁ%‘%y&ﬁgpgk&%ne evslunly a%et at eC)dzlum
CﬁHﬁHﬁ%ﬁEén@éuIﬁHﬂﬂt@atparﬁmdﬂhereoﬂluﬁdchdphhhaﬂenesulfonate
spers y
R A ER PP BRI EaY: LT 21 SIPPSngeePoLme
SﬁmMﬂd@uﬁaph&ﬁmﬂeane&ukﬁdaayb ;aﬂlﬁneugcsmﬁmahﬁ tetrasodium
apht hal enesul f.onat e, pol th
aﬁ éﬁ808§?ﬁ%1ﬁioc§l€%@%g§&ﬁﬁ% sﬁﬁ osu00|ﬁgﬁgfglnamate'
omisxﬂaeﬁhy$uéinu&mdnumnﬂuéf0$e¢¢¥ﬁﬁﬁﬁ,uﬁﬁtrasodlum N-(1,2-

SLA%;%%%%CC ﬁngF %&aﬁ@&&PX|la%%lféggéégﬁamate, sodium

OSUC
bis (tridecyl) sulfosuccinamate, poly-isobutene succinate,

polyacrylic acid, sulfated alkyl-aryl ether, monester
phosphate and diester phosphate, gelatin, poly-isobutene
succinate, ammonium polyacrylate, poly(sodium acrylate), or
combinations thereof.

The percentage weight of dispersant relative to the
weight of carbon black particles present in the liquid
mixture, may be in the weight range selected from the group
consisting of: about 0.1 wt % to about 50 wt %, about 0.1 wt
S to about 40 wt %, about 0.1 wt % to about 30 wt %, about
0.1 wt & to about 20 wt %, about 0.1 wt % to about 10 wt %,
about 0.1 wt % to about 1 wt %, about 1 wt
%, about 0.5 wt % to about 30 wt %, about 10 wt % to about
50 wt %, about 20 wt % to about 50 wt %, about 30 wt & to
about 50 wt %, about 40 wt % to about 50 wt %.

o

to about 50 wt

o
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waemsasachs s (tridecyl) sul fosucci nanat e,

bi s- 2- et hyl hexyl sodi um sul fosucci nate, tetrasodi um N
(1, 2- dicarboxyethye) -N-octadecyl sulfosuccinamate,
pol y-PCDRGL006r@800141
succi nate, polyacrylic acid, sulfated al kyl -aryl
et her, nonester phosphate and di ester phosphate,
gel atin, poly-isobutene succinate, amoni um

I@%acryl ate, poly (sodiumacrylate) , or conbinations

The percentage wei ght of dispersant relative

to t het twesihghi.d obe caebipayl atle palereles Pf edamid wilhebe

Ay ?ﬁg‘ hd EypdBye b&érghfsgﬁt%gat 2hANG% SRl REAdy of

roup RonsT st about 0.1 wt % to abou
aulam Gspenpout i 1the J%omdabo&pleablm the Lpiid ghpuld

\y %%gmm%’gqn\é&t%to ahqut leg-pé"itsaﬁ)ttoaﬂéouﬁhgo défrbon
out w %to about 10 wt %, about 0.1 w %

trrraboles 1 Wee 04iduisbueanl BR 98t -alButoBEC ohtduid and

it nQt Dot Yod A SDOUEH S0, !\%al%.a abgutd 1Rawt v% t@alected
about 50 wt %, about 20 wt % to about 30 W, %,

3o t@@t@r%monseswn%of OGP AP RS lﬁBlQBodnCs fing
V\éat@raleleQUI dahd sheubskbeteaal i seombbiec sel @ | OnaDifphatlc
idwll be based on the type di sge%)santlusc from
qu‘?érg%?%bquet VYEF OPRAEROY %ﬁ%ﬂlggn Re T 14U
| ghealdpupt Bentisind sTowlittabes cherkeatals, y ailkgnés t okdthmes,
d|spersant n t.he carbon rticl esy The. liqu
vt EroLgn T¢oFi 313’ 5%33]0%%%| nato %a e%l o?@&g%%ns
Oixgﬂ_ﬁlid@ I mqmedhw—@@mehetm@da fr omhte@eage pupcyclohexane,
%E%ﬂ%{gn 5%% B%drocgﬁb n%ﬂh%%ﬁhgg gggﬁgl%gtrachlorlde,

saf'irat ed aronat 1 ¢’ an I phat'i
hcytd]rma‘bbmnsl pi@ahyily oZ-artypanbil qudds;ompdpabéose| dearedt -
fromthe group consisting of al kanes, al kenes,
al kynes, ketones, al cohols and halide hydrocarbons .
Esenfd ciaypthydr ocar bons i ncI ude

Nfpt Byba s PYEAIA N SRaNe C¥C! ABEYABEr factants.
dlodecane al ene, carbon
tEX¢mnﬂﬂrgr|$n;factants 1nclude, but are not limited to,
carboxymethyl-cellulose-sodium-salt, bis-2-ethylhexyl sodium
sulfosuccinate, gelatin, poly-isobutene succinate, ammonium
polyacrylate, poly(sodium acrylate), alkylaryl sulfonates,
block polymers, carboxylated alcohol or alkylphenol
ethoxylates, ethoxylated alcohols, ethoxylated alkylphenols,
glycol esters, lignin and lignin derivatives, polyethylene
glycols, silicone-based surfactants, sulfates and sulfonates
ethoxylated alkylphenols, sulfonates of condensed
naphthalenes, sulfonates of dodecyl and tridecylbenzenes,
sulfonates of naphthalene and alkyl naphthalene,

sulfosuccinamates, and sulfosuccinates and sulfosuccinate

derivatives.

Surface Modifying Agents

The liquid mixture may comprise one or more surface
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chlorof orm 1-propanol, 2-propanol, or conbinations
thereof. Surfactants The liquid m xture may conpri se

wor®ens26ndr e surfactants. Exenpl ary surfact ant BCT/SG2006/000141

include, but are not limted to,
car boxymnet hyl - cel | ul ose-sodi um sal t, bis-2-ethyl hexyl
sodi um sul fosucci nate, gelatin, poly-isobutene

SHeG! : ni | 3b8i £ {50fisUMdsorb ont
é[}:ordy}lfgﬁgﬁe ?%}il ?ﬁff%‘%ﬁ%gﬁat es, bl og\ék gﬁﬁ;nersor onte
csrcbpaykackel swfeivsl aod alckyRphehoriet sl Eisede tnhibit

eatsilq%éhéafc%j alzcobpls, cethaxybated-alkyl pherpl sxy 9lsyeehbce
esters, Tignin and lignin derivatives, polyethylene
glopddysng sj ageedFe- Baséadeur fatdt afts, BOFf at By to, a

sl fhenph £se et hoxyl at gsh @leklpheapl s, pulkkengat es aficohol,
condensed napht hal enes, sul fonates of dodecyl and

tR91gEE Py berZéresongyl f onat es of napht hal ene and al kyl
naphtbal eney sidl/basuesh anm as ky @itk s ubids He eienayes vinyl
and sul fosucci nat e derivatives . Surface Mdifying
ATkl ¢ idgRvaT ikt SR WEY “conpri se one or nore
surfacenodi fying agents . The surface nodi fyi ng agents
adsorb onto the particle surface and act as steric
49%eF8TtD i nhi bit aggregation of the carbon
parti ciresneExanpianantsurthac éiguit fyintgragént srévicdagddp a
but are not l.imted to,, a,diphos t :
p%ﬁ’%%sﬁ%%?rel,“ﬁlgl $vPRSTERIMESTol ?H%oijnfva?ﬁ)wgyﬁ% i Jone™y
, cainy s oxlyetdndpenét oxypr opyl ene) al kyet her and a
met Yl gl s RET el & £ ANBY Qe AP G0RALKTBRe SHGAA pea.

For ce in diment,  the liquid mxture is o
prioyi dedsimg a sckanbErl)compri sEAEPra Spackes ihed. thpe 1iquid

i N ( Y MdSed he ster1ebat{dl)selected
png]ts%ruﬁrge ?Rggﬁ%u?%e ntxct; ure through the packed bed. 5
from the group consisting of: about 10 to 100,000 m“/s,

about 10 to 80,000 m?/s, about 10 to 60,000 m?/s, about 10
to 40,000 m?/s, about 10 to 20,000 m®’/s, about 10 to 10,000
m?/s, about 10 to 8,000 m?’/s, about 15 to 6,000 m?/s, and
about 20 to 5000 m?/s.The passing step (bl) may comprises
the step of:

(b2) rotating the chamber to impart the sheer forces
to the liquid mixture. The shear force may therefore be a
centrifugal force imparted on the liquid as the chamber
rotates.

The packed bed can be of any shape. Preferably, the
packed bed is substantially cylindrical in shape and/or
having at least one layer of packing.

The packing can be selected from the group consisting
of: wire mesh, perforated plate, corrugated plate, foam
packing and combinations thereof. The arrangement of the
packing in the packed bed may be structured or random. The

packing can be formed from a metallic material, a non-

10
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w@edloeaswos f rom t he group consisting of:

The passing step (bl) may conprise passing the liquid
m xture through the packed bed at an accel eration

100, 000 nR/s, about 10 to 80,000 n®/s, about 10 to
60, 000 nR/s, about 10 to 40,000 n2/s, about 10 to
20,000 nk/s, about 10 to 10,000 nk/s, about 10 to

8, 80 nQ/s QPQH;%OkgﬁggQ%%r iSre88d about 20 to

passing s may conprises the step
of : (hz) wmbl atta reprheishedrbdratt Ghefpardn tife ISFgefhan one

for
Fﬁ(e:r g ol%eedsbg§o!7l<9éﬁ qu@h)ihu{:ﬁe dheshear force may

a centrifugal force inparted on the
| i qui Fhassite chamsedispertat- Coﬁﬁédpﬁéﬁ%ﬁl6€Gt&5ﬁe5ecan

3k %t§8§9@d 5 eferpbly  chdendptkedebed ithe centrifugal

substantial | cyl |ndﬁical i n shape and/ or havin ?
Ifezse @ﬂ@mﬂhy@} Qﬂe[ﬁﬁgalﬁgml$ﬁgr%ack?%% %ﬁﬂ?q} uga force
sehegtedof . Qmthengr a4puseisi Shiengpeéd of retaedbp of the
perforated plate, corrugated plate, foam packing and
cHaPABLt i ons thereof. The arrangement of the packing
in th@h@aakgﬂelb@dmxwabeds&azmnmmdcmpamdmﬁs TFogmed in

packi ng can be forned. from t
ﬁGﬁﬁetg?Im%ylgﬁtE?P%Ts%ﬁe g ne%longufngrgo &, pé}ticﬁes'

gﬁd&pﬁbﬁﬁiﬁtgdnt bBéréder emaulbpem—phane@r@m@éack
eds provi de thin the chanber ze o

RaLheFsantt ed"ciFBon' parr%|yclb§slggﬂg%e§%ogrﬁztregethag £he
kbéf%ahYbD@pH|parﬂﬁghe$LphbvﬂﬂeﬂhenC$WﬂHW (eugalh¢ gtigersant-
A on e LA fLOLILIe. sheacent LLiyon) hafcRave a

jUS I ng the speed of rotation
Qfartthelehanbaerrarﬂ'd'ﬁe THlsmeedadronosbedItaihotP i igshng of:

P roil C|5%§a ftgr %gu{:n565§19 (QQO\EILBVSIQ@ W%&itz%Onm, about
p Yclmes, i éro-si zed particles, or a conbination

téver ewf .abPhe dPeper sHrvutc Samedocabpdh PRk about Snm to
about 100nm, about 5 to about 50nm, about 10nm to about 500

nm, about 10nm to about 250nm, about 15nm to about 500nm,
about 50nm to about 500nm, about 100nm to about 500nm, about
10nm to about 300nm, and about 100nm to about 300nm. It will
be appreciated that the size of the dispersant-coated carbon
black particles formed in step (Db)

The particle size of the dispersant-coated carbon
particles decreases as the magnitude of the centrifugal
force increases. Accordingly in one embodiment, the process
further comprises the step of varying the magnitude of the
centrifugal force acting on the liquid mixture to control
the particle size of the dispersant-coated carbon particles.
Tt will be appreciated that the particle size of the
dispersant-coated carbon particles will depend on the
requirements of the various applications in which the

dispersant-coated carbon particles are to be used.

11

about HROT/8G2006/000141



10

15

20

25

30

particles formed in step (b) may be larger in size
than the carbon black particles provided in step (a)

wab@edssper sant coat ed carbon bl ack particl es fRCHEGE2006/000141

step (b) may have a particle size range selected from
t he group consisting of: about 5nmto about 500nm
about 5nmto about 400nm about 5nmto about 300nm

about 5nmto abé%tfgﬁ%ggg%iﬂl%%t oeNPiwiaout | COnm

about 5 to about out I'Owmto about 500 nm
about Thenmatgombauyims0mmavwabest ibhmtetabodt 506RAPSSd

b . t b 50 | n s b e
%g%§?1$%§ﬁ2 -0.q2bout, 500gmM ¢ .ahaut, | amd:qnabeids S@@nntn

to about 300nm and about | mto about
306rArsed sukadipenappfiectatied RohanderEtepde RFWeVRE, that

%%pg%%@m s £optede 850N f*élraglﬁrlﬁ@dés! Jres1fesaetion only,
step (b) The article size of the dispersant-coated
cachont pas 13 deddngbteeafe s e Sedn it adE G T RE
centrifugal force increases, Accordi nglg in ONELy  times
embodiFRént , Phe $08Ges@ f i¥the™EdvgFiies Phe P8p &
VRIgH RYci heoagRi taidecal Bhelcepswddnigabed orice Ecdnmig 1
on'the liquid mxture to control the particle size of
FECdrsPeFRET-"Coat ed carbon particles. It will be
appreciated _that .t he parti.cl.e si he ;

di spe t-é%at &4°88r bdn Lsgirdt i %Fégo%ﬁh deor;fen Ogr‘? tﬁémes
el FeaRhien 0bft hearbani cuscdpppoedts onsedn iwhi Brame 1

ﬂ@is%oers nt-cosalto%d carbon particles are to be
IBr FeFP TS Cripti on OF Drawi ngs The acconpanyi ng

dr awi n%,}ﬁ; i1 Lyst a di sgkosgd & ) TR apg GRS V& imes
to explain ?ﬁe %r?c%“ﬁsci SI es of th(]e: iggklllosed enbodi nment_.
Ifagns fii oa beomnder ¢t awstseHowavbpn  Phatk t FRVdpra i iigs rafle 10

dﬁ.’i‘#n&)ﬁ%dlf?ﬁ PUINOSESe Of i i I4SEE aLé@Nr@li¥nedd Not as
a de | f

inition of the limts of the invention. FIG |A

shows grSEMo CLaghaphy ofreB00mt EABgrgNioki cab j @ oftimes
carbon bl ack powder used in Exanple 1 before .
(mqqngﬁgpgﬁion of dispersed carbon black powder prepared 1in

Example 1 in accordance with a disclosed embodiment.

FIG. 3 shows a schematic diagram of a rotating packed

bed reactor.

FIG. 4 shows a particle size distribution of carbon

black powder used in Example 1 before dispersion.

FIG. 5 shows a particle size distribution of dispersed

carbon black powder prepared in Example 1.

Best Mode
A preferred embodiment of a process for forming
dispersant-coated carbon particles is disclosed herein.
The process comprises the steps of providing a liquid
mixture comprising carbon particles and a dispersant. The
liquid mixture is subjected to shear forces to form

dispersant-coated carbon particles.

12
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whedoons2eod sper si on.

FIG 1B shows a SEM mi crograph of 6025 tines
magni fi cation of carbon bl ack powder used in Exanple 1
: FIG 2A shows a TEM mi cr ogp@p8GZH06/000141
120,000 times magnification of dispersed carbon bl ack
powder prepared in Exanple 1 in accordance wth
dlfsgloosed enbodi nent. FIG 2B shows a TEM m crograph

0 000 tinmes . magpificatio di:spe carb ;
bl a_ckRS %I‘%lrngpr gﬁarg%éi n%tExagn%%e 1 li%g gggg?d%cgg\?\f?%tlc
aalidg;sa:h oséd ®mboditeny. pRkcked3 heidowseackehedlPi ghich 1is

i agr of ro ' ac b re FI

£ ¢b 4
ﬁl_lbgarﬂi?ilgcl e %zegg%g?}%}%utﬁ o?_g%ar onQ%T%ck%ngPmng
dSedefsaBxmoptedl befdre dikpddsish: FIMGS 5 SRfdTa 100
%%%J:féees shzepdiBLEi Rebi opvahgdisspersed Earhan shank 114
powder prepared in Exanple 1. Best Mde A preferre
elboli rERENGT HePFRAEIY fIGEOf i r?&aﬂqogﬁellgﬁntzf 8a98911°w
%%ﬁg?n]éﬂ@r%dﬁc|ae:ftoh§i@t%c§iQJaQS_§gi§eIﬂan. aThespaDeARS 103 and
| ses e steps_of providing_a liquid mxture,

ConpFIiig ctr¥sbniphfti EPes Bt &I ULk Lo feea
gda%h:ﬂainitﬁw thzhéybdge@tnadtt vishear forces to form

i spersant -coat e rbon particles. Referrin El

.t her'&¢j sTSHIWT agagh £ cCU g amh o?naoru%tlg?i nlgO% for
@?Btﬁﬁn@eai Eﬁ@ﬁé?it—%@tﬁbi ehrbsn sphtabtked oto cher yiemgved
out the process form ng di spersant-coated carbon
ST EF%S‘?@T‘E’ r égét or 100 conprises a chanber 102
havi ng. @atksedbbel 12w ishabtintidd aviicclthextiépgesl end 103 of

verticall into, t h . .hol
T I e e A
ariexiviel £ eedl iy et 0enatd@hetortoal thew it it GtA& gpggcted

material Lotp the holl oy shaftpll4hase and the packed bed
about the longitudinal axis 1l4a. The packed bed 120 is in

fluid communication with the hollow shaft 114 via inlet
slits 124.

The packed bed 120 is substantially cylindrical in
shape and comprises a structured arrangement of a plurality
of layers of wire mesh having a mesh size of 0.05mm. The
wire mesh is made from stainless steel.

A temperature jacket 108 surrounds the chamber 102 to
regulate the temperature within the chamber 102. The
temperature Jjacket 108 comprises a jacket dinlet 110 for
allowing heated fluid to enter and a jacket outlet 112 for
allowing the fluid to exit from the Jjacket.

The proximal feed inlet 104 is linked by pipe 128 to a
liquid feed tank 130 where the liquid mixture is stored. A
pump 132 positioned along the pipe 128 pumps the liquid
mixture from the storage tank to the reactor 100.

When in use, the liquid mixture is prepared in tank

130 by mixing defined quantities of liquid, dispersant and

13



10

15

20

25

30

The reactor 100 al so conprises an outlet 106 for
al l ow ng di spersant-coated carbon particles to be

w0 eovoizod rom t he chanber 102. A packed bed 12PCT/$SG2006/000141

nount ed onto the distal end 103 of the holl ow shaft
114. The packed bed is driven by a notor 116 via a
pul l ey 107 attached to the shaft 108 connected wth

t he.packed be . [.qf.at e d :
acbaorl?to Mt Egaf%ng?{ﬁld{l%asl' ax(%dsz%ll 4%&5%‘2’ p%lgfed eg}_ﬁfgg{qure
iis ifiedf fote commnsindsri A2wWih thre ROFEBAM shedd et 104

vdrgjeirngghﬁ iotfst?ll.g4pur;(pel§@cked bed 120 is

substantrally cylindrical in shape and conprises a_,

structipoad eptmhgénent 'gfe abpiifal SRgibr Hdyer Shpr Liauid

Yﬂgﬂ;ﬁgggs?? f@d@r{ﬁ%_lﬁleﬁeﬁbwatsﬂcz lethel‘A 191851 tEhe2wi £6d nestough
om st ai nl ess steel. tenp ture jacket 10

st aasdredt hed chatbrt B2 Ragkegytrat g£$h3é°)fae‘{‘nepsera§0{°ff%e%he

W dyiRutinga chamber 1142, fhecienpaiiaidined adoet the8 liquid

conprises a jacket inlet 110 for all ow h d fluid
tRiEEer 18ndURIPSERStL Ut EPR f%?afoffggm?‘?omﬁlﬁgtcsﬁe fofh” of

fldH G itrFQgeXI fofde@mMcirbet ¢ dakettheThel priosd meltatéegal miagtion

104 is |1inked [ 128 . to a |iquid f k

wher 7% %G 'eﬁu%%%eouraenq 39% ok}oelgl.owA S&%%% ;@‘% il che

quhgﬂynﬂedanJaun; ttheapi pe 128 punps the liquid m xture
romthe storage . tank to the.re r i e,

the | iﬂtﬁ @W%?H?% ?é %hreeﬁéerngalﬁéﬁanﬁ&%g\%gg%% % the

glleiqﬁek:imQMamé twighiof the qeackeddbsget2@nits gepeadpon on the
ack particles. p t [ {1 dpd X j

FBEF TS L HE Tngibor 105 Pacthe roxt ool ‘Thed L arotfussl

10eraspddrinet ron lofut Hempyirrrel 32d1iepbn @rteydenydtiie the

h ft 114, the.Liqui d.td i s, cha
CELLPS: S satienbea b Gemriunes o pbopnetderies, 1z

120t asandheipadkedtie caronr pratbslehout tHife 1iquid mixture

into smaller particle sizes, thereby increasing the surface
area on which the dispersant, present in the liquid mixture,
can coat the carbon particles.

The dispersant coats the fine carbon particles to form
dispersant-coated carbon particles. The dispersant imparts
surface charge to the carbon particles, which results in
electrostatic, steric or electrosteric repulsion between the
dispersant-coated carbon particles. The electrostatic,
steric or electrosteric repulsion between the dispersant-
coated carbon particles reduces or eliminates the
aggregation of the particles. Furthermore, because the
dispersant-coated carbon particles do not aggregate, they
have a narrower particle size distribution which remains
substantially constant with time, and are therefore more
stable. During dispersion, the liquid mixture, after passing
through the packed bed 120, exits outlet 106 and passes
through pipe 111 and into the liquid feed tank 130 where it

14
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| ongi tudi nal axis 114a. In the packed bed 120, the
liquid mxture is subjected to high shear forces in

wa b@efizaons of centrifugal forces created by thePCBEGL0§/000141

rotational notion of the packed bed 120 and the hol | ow
shaft 114 about the |ongitudinal axis 114a. The
magni tude of the centrifugal forces exerted on the

l.i quid mixture w thin k bed,120 is,.9ependent
& 't RERpled 0P r%ﬂ%ti%%g%'g"a‘tchgq’gackgd bed 120. The . .
ceasberfigal fOricesidriapeathd ungil dthe xpifesatadigpPeysion
utwards. within the packed bed 120. The packi ng nesh
\%vlltmﬁi ﬁxﬁh%gspiacked bed 120 cuts and divides _the carbon
parti dltes dnspheskintutdabedt wrarkan orakkiréespasefrprded
si zes, therehy,increagsi e acg.ar Miheh 4
t'ie gr‘gpieﬁrjsqaunjtd,1 Sggsﬁ%ﬁﬁé{}hﬁn{quggem%ﬁ can vie
qoalddde carharetpar ticd es. Tiereh Spersanttiveat sstspended
fine carbon particles to formdi igersant-coat ed ca%bgn
rom

st -t S RS PRPALESCSuPPRc P AT S
the P:’E‘E%&Edpw i €165, Wil ragHdscdd ebeatinasdmitig, and

steric or electrosteric repul sion between the
dilsper s e quattedlepibonipapni eVes thhekdiaddt rdsy apprder

steric or_electrosteri epul.sq t he

(ﬁﬁp YAt Eoat ea aica%%o%a{)%@ri%%% Pﬁse%duces' or

el i m nates the aggregati on of the particles.

Furt hernore, because the Eg(la?ng rsant - coat ed car bon
particles do not aggregat¥€, 8?/ have a narrower

parti clen-Shzet gt stdmptliean oshittle rienahnhsorsubisticntdialyl yhe
constant with_ tipe, and are.therefore nore stabl .
ﬁﬁ%tndm&%%pé’rl%ﬁogg tf%g}l?ﬁufiﬁs?ﬁ%eur e agrﬁegﬁzegaggftﬁél by
thyughct hetpackescbdd 12Gampkess owtiat 10®uddd not be
passes through,pipe 111 and in . i guL d t apk
1%%8?3 iﬁsgslgurrapné’d "R odaﬁwea%é%{cht%glr %%% 5{;033?% f%fr] the
cofttdntdous di spersion. This is repeated until the
pre-set dispersion tinme expires .

Example 1

A liquid mixture containing 300g of carbon black
powder of particle size 50nm, 50g of polyvinyl alcohol
dispersant (PVA) and 2000g of water, was fed into the tank
130 of FIG. 3 and then passed through the packed bed 120 via
hollow shaft 114. The temperature of the chamber 102 was set
to 50°C by maintaining the fluid temperature in the jacket
108 at this temperature.

The reactor 100 was operated in batch mode, wherein
the liquid mixture is continuously passed through the packed
bed for a pre-set dispersion time period. The liquid mixture,
upon passing through the packed bed 120, exits through pipe
111 and flows into the liquid feed tank 130 to be pumped
into reactor 100 again for continuous dispersion.

The packed bed 120 was rotated by the motor 116 at a

speed of 1500 rpm to achieve centrifugal acceleration of

15



10

15

20

25

30

w@e@dnsasodut | et 106. Thereafter,

The di spersant-coated carbon particles suspended in
the liquid are renoved fromthe chanber 102 via

_ t he suspendedPCT/SG2006/000141
di spersant -coated carbon particles can be renpved from
the liquid by first being subjected to filtering and

t hen subsequent drying in an oven to obtain dry powder

i spersant.-cqate ck powder. Exanpl es
K%%gﬂ?ﬁitVﬁ%@%&gﬁﬁl§§8%§PtQ§ﬁ?§Vention, incluang t he
best mhdetovwlIdﬂa@etgiPMethMEgﬁﬁﬁEE@OMﬁSgreéFth%e@%ﬁIOf
by reference 1o, spegid Ipqlmgxq,@@! 8%a Wiieh sheuldraotubeed
construed aS in dny way as linmting the scope of the
pAgerndorthebxaiples LO& [Wagui PISE uFe EBHREHHI MF 36

B Rl Ak o gl entes Sy et

Waenf eehd ntcdraphert Al -138068f FEEIS afd?th p§§§edg£ied
Pg%%é’géhﬁ%o@];ﬁggegam 20c Vi e @ldsoubsthaftsobid. The

nperature of the chanber 102 was set to 500C by.
na!ntghﬁiﬁgs??ﬁﬁqthFaaF%ﬁnﬁﬁﬁﬁﬂﬁrQaFﬁl?}ﬁfj%ﬂﬂ(gf ¥6ét%fed
tAkS theRPer ddirse: ahhevegagtorodad sas opeuatedoi nbtain a
batch node, wherein the liquid niftureris continugy;éy
pays E4SPRY TCPRECH KR @G THHF L8 prEisdt dirdper ston "
tein G QP epbk 8an e ak bquUidrivd X tpH e, i dlpenwpas shagsahe oaghthe
t he packed bed 120, exits &hrough pi pe 111 and fl ows
PRESLER® Fh3fuird FRBRAYATK 136 Y0 be punped into

react of skA@nagqi ol doatrononi ¢ noouegpedi (SPBF shbrrodiagh of 800

e L R e T

mispared o hi coathegpack ebriédd20s . siihen tiot BFGdi Wper §it6n 1B
%%g%smgsf&&t(%%r%agé‘f%Jg%f%%dOthhe carbon black particles,

that is, 6025 times magnification, before the dispersion
coating was applied. The sample of carbon black particles

as shown in the micrographs were prepared from 0.05g of
carbon black particles that were first dispersed in ethanol
and then subjected to ultra-sonification for about 5 minutes.
The micrographs were taken with a JSM-6700 model Scanning
Electron Microscope. It can be seen from FIGS. 1A and 1B
that carbon black particles, prior to dispersion coating,

form aggregates and have a wide particle size distribution.

A Transmission Electron Microscope (TEM) micrograph of
80,000 times magnification of the dispersant-coated carbon
black particles prepared in this Example is shown in FIG. 2B.
FIG. 2A shows a 120,000 times magnification of the
dispersant-coated carbon black particles prepared in this
example. The micrographs were taken with a HITACHI-800 model
Transmission Electron Microscope. It can be seen from FIGS.

2A and 2B that the dispersant-coated carbon black particles

exhibit enhanced dispersion as aggregation of the carbon
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the 3 hour period, the punp 132 and notor 116 were
turned off and the outlet 106 was opened to rel ease

wao b@oh3xod d m xture containing the di spersant - POES€@ZN06/000141

carbon particles fromthe chanber 102. The average

size of the dried di spersant-coated carbon particles

was about 180nm The di spersant-coated carbon

%ar ic es icanokgeoglslter d and then dried in an oven at
8 "ouPe®to obtain a dry di spersant - coat ed

car bom‘Ipar #i chews The Iaawetrl@éé Sizé @istpiution of carbon

%I S? ?Ml&oeast 94, q‘_zﬁ{ebggqlﬂ% t1;Gh8se VB e SAHEnaSwibe a

par € SIZe I1n the above slurry. A Scanni ng El ectron

Micpesswpe (SHMN) udracig? a‘fbﬁh‘f%fOb@@@nﬁjn’ééuha i ARLUSt 8RS
%flePSc@ﬂ{c_Poﬂﬁn%‘: léqgﬁlﬁx{iérﬁ:l es ef an8ethgi di SRETiSIg0Bizing

coating was appliedis shown in FIG IA FIG |B.shows
AMGpneRr AhERi PreBidoh df NehE EaPHoNTBRAEI parihl 6%, 20

that ch810908% thAES ARG | Satila@Aonbefforet harticle size

di spersion coating was applied. Th mpl e of car
gtk iPar Il es Pasl SHEWF Y5 3Re HAT g‘&gfaapﬂsze ra 9986 om

@{a@«%?eq fh%@_m Q:058 ef ssrhONdY asdeqrakti. cl 631et hnat;h half
were first dispersed in ethanol and. then_ subj

ed
il ﬁﬁ@pgaﬁn&ﬁc?%?d abolitd® REATHEeE ﬁ.hze §8489 1 Qi0n
MG Q@éa@rkSaMdaetsakew:GM ths a 3GW$70@hrondaelarSéahai ngize

El ectron M cr pe. can.be seen fr F
1% SERAPUEL D ?Fsﬁl%é?cﬁllﬁ%?’isa@lt coa%?(?or J:[%O@n d#ogg(é}risp% A 1es
GaRlphngd fiar mhaggrﬁegapes anigk havadimgs deeyrardhitclioedi yath
dlstr tion. smssm Lectrg roscopg (

EB pﬁ’atﬁer80 atlt mi“gﬁ:ﬁ |cg{]ulg4m ? g sheMhez
ca\&pegsaphrtnaleobm boinleJ awk hparimioc ledapf e}ﬁh@@d jepding
]&#Ose)géfnpl e 'Wé Sh FI G ];I“guB l%lwe‘ hc?rffsmrq\&%ha reading

ti'nes rmgnl catl on of the dispersant-coated
cardieathl ackamarcpestml@péﬂéé dhstmitdeampl e. The

m cr o%c%ah WEFLg N}é"r&@esas HL FACHK s 800-Jdmdel invention
Transmni ssi on ctron croscope. It can be seen from
Fi@@8s dispersant-coated carbon partlcles that are stable,

exhibit less inclination to aggregate and form clusters of
larger ©particles, and have a narrow particle size

distribution.

Example 2

A liquid mixture containing 300g of carbon black
powder of particle size 50nm, 80g of polyvinyl alcohol
dispersant (PVA) and 3000g of N-methyl-2-pyrrolidinone (NMP),
was prepared in tank 130 before being fed to the chamber 102
of the rotating packed bed reactor 100. The reactor 100 was
operated in batch mode as in Example 1, with the exception
that the temperature within the chamber 102 was to 25°C and
centrifugal acceleration was set to 3000 m/s?. The total
dispersion time was 3.0 hours.

The average size of the dispersant-coated particles
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2A and 2B that the dispersant-coated carbon bl ack
particles exhibit enhanced di spersion as aggregation

w@boobha2eear bonparticles is not observed. FI G BECHERON®H6/000141

the particle size distribution of carbon bl ack

particles in the liquid m xture before coating with a

di spersant. The readi ngs were obtained with ZETAPLUS
Laser Diffracting Sizing.equipnent. T S - £
BrPT MSGEFHES SE31 B BRI on o arED TasiS gl B, pian o

wisdehmr eadi ng which is an indication of the standard

deviation of the particle size distribution. A large

average particle size of 2700 nm having a half w dth

of 553nm was observed. TBeanflgh3hal f wi dth reading

i ndi cat 1.d thehe s5@& JESLhibsti gnaERr pbhigse o

particC ngLX%lE\Iy& %gﬂgﬁows ?he p(grti cle size diast rlpbuti on

ohartheleli spes sapmmcod®@dot aPPbn(IHYSERY bR cpEgPropylene)
[ 0L n dshics BXa0p! eponle Leadi agsoyer s ob-aidiegd1-2-

\%Il?(ﬁ%éETAPLUSJ; If%éer Di f?r az:lﬂtﬂ’i nf;El Sizin eﬁl;%iﬂorrent. A

qvarpeidnaseagd™MFart "éSe PEPRRTYEF HBO" RF TR RaPping

Wit b or eadi Rg a8he25102MAFWaSe Obsesviaty patkddoweialfeactor
w dt h readi ng i ndicate a narrower garti cl

e size
dio%r i Bhei sR2AERBrHNgr3® PREHrBcER Py H%Odé}r SEGREF the
i VeNtHoaR: £ s 4l spersanioieoat edheatboal pat spedsion time
that are stable, exhibit Iess inclination to aggregate
arfe PoP kit ers of larger particles, and have a
nar r owrRar f+&deyesi 2ez4li st 1 ithet iddrper Exapt@t2dA pamuiicdes

m xt ure containi 30 0 bon black p of .

P& it L e té’oﬂ‘?ﬁ %%‘m&{ %fcjhryl\l/][‘l1 ng?v%\rfgco%\gﬂgﬁf Wiatn of
dizspersant (PVA) and 300Qy of N-nethyl-2-pyrrolidinone
(NWP) , was prepared in tank 130 before being fed to

- the chanber 102 of the rotating packed bed reactor

100. The reactor 100 wasEspuplet éd in batch node as in
ExanplAe I%i}kth:.et hcotnh:eai%)i?lgptBiSQB of carbon black powder of
particle size 25nm, 50g of poly (oxyethylene/ oxypropylene)
alkylether dispersant (POAE) and 4000g of N-methyl-2-
pyrrolidinone (NMP), was prepared in tank 130 before being
fed to the chamber 102 of the rotating packed bed reactor
100. The reactor 100 was operated in batch mode under the
same conditions as in Example 3, with the exception that the
temperature within the chamber 102 was set to 70°C. The
total dispersion time was 3.0 hours.

The average size of the dispersant-coated particles
was measured to be around 120 nm having a half width of

10.2nm.

Example 5
A mixture containing 350g of carbon black powder of
particle size 25nm, 259 of polyvinylpyrrolidone (PVP)
dispersant and 25g of poly(oxyethylene/ oxypropylene)
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that the tenperature within the chanber 102 was to 25C
and centrifugal acceleration was set to 3000 ms 2.

wah@otizgead di spersion tinme was 3.0 hours. The BPUESGLO6/000141

size of the dispersant-coated particl eswas neasured to
be around 160 nm having a half width of 13.2nm
Exarrpl e 3 A mxture contai ni ng 350g of car bon bl ack

(ox e{eﬁﬁ’f Pay tg%kgar?%ze(p% ed in tank 130

ene Xypropyl ene aIk er | sper sant
(HRORER aadngroo@@ of Pharetiapbe2- 199r P8l £He nopea fiNpgP)packed

S: RL t
N e

Tirelareathor spOO wesndigdoasedas n at Evamwkfe dndefPe heotal
Scﬁ::%e%gﬁghtﬁﬁ{éswéé ko Examl e 2 . The total dispersion

.0 hours. The average size of the
di sperBent averassd pLae i @ﬁe§h\ﬁ/a§1r?§§§ﬁr‘%’8‘?%ab§éi RYUrFLes

140 nm havieagd @ hal fambdid ofo 12w 3Asvidxaapha14 Aidth of
m xture contai ning 350 of carbon bl ack powder of

pet t4081-e size 25nm 5Qgy of poly (oxyethyl ene/

oxypropyl ene) al kyl et her di spersant (POAE) and 400Qg

of N-methyl-2- pyrrolidi none{ I\éD) , was prepared in
tank 130 before being feld*FBPtHe® chanber 102 of the

rot at Imgmpﬁtﬁkﬁﬂ hed gieaator3sdgo ofTI'teirlbeaCtb(lrackO@JOMSr of

operated in di, t

%3 =) 7 CRPPne 0kc 8bt PORY LRA THE S Biper apTiey ke

\é\alrtymathbe ::hﬁf@aﬂfsahﬁﬁ wasABet 4l 70000g Thé t ¥tmethyl-2-
I sper.sion ti h

d?% q%ggngocoa q&%&%regngna¥gﬁﬁgf3él6é¥6¥etﬂging

gar 4%l asured to be around
1264 nto highe ncgnaambreal fLORi dtfth tdfe X@t2himg packed bed reactor

100. The reactor 100 was operated in batch mode under the
same conditions as in Example 3, with the exception that the
temperature within the chamber 102 was set to 70°C. The
total dispersion time was 2.0 hours.

The average size of the dispersant-coated particles
was measured to be around 140 nm having a half width of

12.5nm.

Applications

It should be appreciated that the process is not
limited to carbon black particles but can be used to
disperse other types of carbon particles.

It will be appreciated that the dispersant-coated
carbon particles resulting from the process are stable and
have a narrow particle size distribution. The shear force
that is applied to the liquid mixture cuts and divides the
aggregates of carbon particles into smaller particles
thereby increasing the surface area on which the dispersant

can coat thereon. The dispersant coating imparts surface
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Exanple 5 A m xture contai ning 350y of carbon bl ack
powder of particle size 25nm 25g of

w@oioga3aeyd pyrrol i done (PVP) di spersant and 25grOf/S@miog/000141

(oxyet hyl ene/ oxypropyl ene) al kyl et her di spersant
(POAE) , was prepared in tank 130 before being fed to
t he chanber 102 of the rotating packed bed reactor

100. The reac or 100 S oper.at.e ch no er
{(HE*88me t(:oondl B¢ ong@ E/a @(arac cqe k%%heéillt tg%tﬂng
dsl&aeﬁ:swmtid meep@ss 310 m@mwsenTh@eaV@aageCS¢ie agfd t lkgus

dj.spersant - coat e ar t asured to b d

3Rehenal SOMEL Y g ol Lo e

mi xt uri: oomlalbtel ra@pSS@gabéd celrdforklis] &K Powdesiap of the

partigle é'g%t%? “% x5qh OgaPPié’le(sox}égﬁhyﬂeenééntrolled by

oxy ropy ene kyl'et her dispersant (POAE) and 400Qg

oiaernet hipt - 2ccqdprpolpuli abnerg NIRRT, TREse pHEprted itR the
1430 before Dbei r)ﬂ:co?cglhgl%he ehayhebnl0b Hed h&arbon

rot ting packed bed reactor 0. The reactor_ 100 was
aqpertarcddsi of besdhefptzamder the et eonaPPibrRtials fan
BranRh8eved. W th the exception that the tenper at ure
within the chanber 102 was set tq 700C . The,t

di sperkt o1l pe REBTOCHR IRsLrdatTAEaPEPERRS S}Iivo%’fest H&ss

dhshensant - CRALEL: PHelivebBS MRS meﬁafmmsar@mmd the
140 nm having a half width of 12.5nm Ilcat ons

StrsiliddBe Ja‘n‘ppt'rkr?cl RAGEY MR t WeSThr BomRa 9k C?n‘r’ﬁ’%tlé’nal
t 9 fRIReBn bltkopar tirticasihyt g:ralmdielgusedl]ﬂan@l sped séigh

ot her ty es of carbqgn rticles. . It, w
?éﬂgt hdi“Ph l‘aggﬁelﬂgﬁnfﬂ canr%ctélé:Pg famage to the
p@dﬂ]dcﬁll artesudd iiBgaénbewddie process are st abI e and

It will be appreciated that the process can produce
dispersant-coated particles in a relatively short period of
time when compared with conventional dispersion methods.
This is due to the high shear force that is applied to the
liquid mixture to drive the mixture through the packed bed
at high speeds.

It will be appreciated that the capacity of the
process can be scaled up to form larger quantities of
dispersant-coated carbon particles, without affecting the
stability and the particle size distribution of the product.

It will be apparent that various other modifications
and adaptations of the invention will be apparent to the
person skilled in the art after reading the foregoing
disclosure without departing from the spirit and scope of
the invention and it is intended that all such modifications

and adaptations come within the scope of the appended claims.
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have a narrow particle size distribution. The shear
force that is applied to the liquid m xture cuts and

wa@lewbdas03 he aggregat es of carbon particl es i nP@I/SG2006/000141

smal l er particles thereby increasing the surface area
on which the di spersant can coat thereon. The

di spersant coating inparts surfacecharge to the carbon
particles which results iE éﬁﬁgtrostatic repul si on

bet ween the particles and % us di scourages fornmation
of aggregates. It will be appreciated that the

artigle size of the.dis ~Goated.§arhban, ticl
arti %I B5°EaR° b%f con lggl ﬁgég(%{/ga\?ar yi nget he 7 partretes
aocoplesatg dheobtebe ofhear force inparted to the liquid

m xture. \NQ Vo di $peISantiqedtedc6@PMIng carbon
parti c(I%ésAg?&rresjiq%]ed Y zeé)@f or tlhe requf:rlg% J
@ppkiches onsl cadibeernsamitevedd It will be appreciated

that the ALEcessnd Nyolyes | essmachanicali @eat agkture to
bet ween 't he carbon particles and the packings in the

Fhekedy bEermvsen dc hgrared o Ce v IaTeRal Paf Sion

nmet hods i nvolving grinding, mlling and hi gh speed

m xi ng. Accordingly, mniml structural {Jama eto th%\aid
Far bor®t p&OCEFes 78 aTHEFEd. TPt Wi PFi™be' appFedicated

that i gy P5aGeSS) Casmpriedycendi spar samt - coat ed

particles in a re| ativtgllﬁy Sihort perlogl of tii e V\,hec%‘_imber
conpar &d ) wi PEOELIASht iTDFal ¢ 8p8r sT6R-HET hods. “This 'S
Hepptost he dighrkehensdforce that is applied to the
l[iquid mxture to drive the m xture through the packed
bed at high speeds. It will be appreciated that the _
capacit y pfodeBe preceskaicel beénscalledmup2t o ¥anpin  said

| arger .quanti ti of di.spersant - t car bon

p]é‘fﬁgirgllgg, STk h@’at “q relcs{)elsnégtehségs ability and the
parti clml)si zetdtsig i buei aprdfed hbegr oductpasst We | euid
an%%%ﬁl%gt ghhr%tug ar’r!hoeuspaoéﬂ%%r ]S@cgl fdhﬁattlh(%l%éby induce shear

forces on the liquid mixture.

4. A process as claimed in claim 1, comprising the step

of

(c) removing the formed dispersant-coated carbon

particles from the liquid.

5. A process as claimed in claim 4, wherein said removing

step (c) comprises the steps of:

(cl) filtering the dispersant-coated carbon particles

from the liguid mixture; and

(c2) drying the filtered dispersant-coated carbon

particles.

6. A process as claimed in claim 1, wherein the carbon

particles are carbon black particles selected from the group
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and adaptations of the invention will be apparent to
the person skilled in the art after reading the

w0 o0veqsenyy di scl osure without departing from t PET/SER006/000141

and scope of the invention and it is intended that all
such nodi fications and adaptati ons conme within the
scope of the appended claims .Cains 1 . A process of

maki n dISp san coat & rb t Gl c [
tclg?élsggte p?%?/l g. %:3 a8 arﬁgél’ld b%a)%t%u Ma{&e BYack,
@mprbsaq:ﬂg Oﬂnrehmalplalaqlclaesi anmﬂoralﬁ@per §bﬁ¥e°fand (b)
inparting a shear force to the liquid mxture to

t hereby form sai d di spersant-coated carbon particles.

7.. APprcm@@@Sas ebai wedined cl i m alaimherei ihegrdn the

R{iQY)! g 5§%e6akafﬁ%ﬁ”ﬂé¥%§cﬁgg stemhafo-sfakd particles,
pro I ng 1 l'iquid mxture in a chanber conprising a

ptacv;lcedSbe%!ﬂ p&trtlAlpﬁoce%sa &STBE R HERP itheErafm 2 |

wherein said inparting step (b) conprises the step of :

(bl) rotating the packed bed to pass the liq

i xt urfe PEREEEGN2E h‘elaﬁél}ﬂ%‘eélnbe%la%fﬁdz't H{éﬂeéﬁfznu Ela%c“é“f’artlng

sgvc%%r (f)pr@&@ﬁr},etshehglgngom xture. 4 . A process as

claimed in claim ri.sing the ste

r enovi R tﬁéSFbPﬁeHhed.@%ﬁgaﬂ%g%%‘i eglré’glggoﬁl(‘%a?af deked

fattonaﬂ h@c&élggﬂatiloﬁ sefeptaressomstiod agnee Ih mr&illaltrmé of:
wherein _said_renpyvjng ste ri e

(10t 107 6P1 AGOLRLD dFdper Sate cha: i SaiS8n oay FBes 10

f¥omnd,heol més ,d aniid(:tturle tando(@@) /g, ngboine 10 | teer28d 000

di;sper sant- coated ,¢apBen PArt LELES 10 to 8,000 w?/s, about

15 to 6,000 m?/s, and about 20 to 5000 m®/s.

9. A process as claimed in claim 1, further comprising
the step of:

(d) varying the magnitude of the shear force acting on
the liquid mixture to control the particle size of the

dispersant-coated carbon particles.

10. A process as claimed in claim 1, wherein the providing
step (a) comprises the step of:

(a2) providing a surfactant with the liquid mixture.

11. A process as claimed in claim 1, wherein said
providing step (a) comprises the step of:

(a2) providing an amount of the dispersant relative to
the weight of carbon particles, in a weight percentage
amount selected from the group consisting of: about 0.1 wt %
to about 50 wt %, about 0.1 wt % to about 40 wt %, about 0.1
wt % to about 30 wt %, about 0.1 wt % to about 20 wt %,
about 0.1 wt % to about 10 wt %, about 0.1 wt % to about 1
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6 . Aprocess as clainmed in claiml , wherein the
carbon particles are carbon black particles sel ected

WO e@ntisdee3 gr oupconsi sting of acetyl ene bl ack, PCEHBGHEI06/000141

bl ack, furnace bl ack, |anp black, thermal black and
conmbi nations thereof. 7 . A process as clained in
claim1l , wherein the dispersant-coated carbon
particles are nano-sized particles,,n.crg-sized

Warti AREE 6r% o F‘§PF0§6t%%r%oFngE.@ﬁ?ﬁfgcegg 3wt
gbaied, | sbal@iIn v, wher elbouth&0i mpakt i AGost el (H) 3 to
C rises the ste - (b2) | A9 shhge | 4 qul ' o
Pﬁggﬁ ()Fﬁe°pa%?%%tgghw§t°a%gg%%% ePgtﬁgn %g%ggﬁngu&@
ftooabdte S§r eapconsi sting of: about 10 to 100, 000

n2/s, about 10 to 80,000 nR/s, about 10 to 60, 000

nR/s, about 10 to 40,000 nR/s, about 10 to 20, 000, nVs
aBout ALOProce®s 008s | r phiimedabddt 1038 8lo00 WheFsin the

gﬁggéréa%é 9 5650001 sy s 2Bd s pbAIKHN20 to 5000 nR/s. 9 .

ocess as clained in claim1 , further conprising
the step of: (d) varying the nmagni tude of the shear

H%tceAaCbEBQeQQ the |igui@am xhureldm cord fr olwHelrein the
particle size of the,dispersaq%-ﬁgatqﬂlcarbon istin
PeRvIer s, AUIPe &3P odEs SCAECEFR] i T AL <o g
wher eifn 4henReoWodivhgr ¢ epi §Bdr CONpr isesatimist glofieric
(a2) providing a surfactant wth the |iq8£9 ggggh re. .4
PESPAT PR Rcess s AR MBB T n AUCEES wher i H Said

IRk b epeladprconpri ses the step of: (a2)

provi di ng an anount of the dispersant relative to the
wei ght of carbon particles, in a weight percentage
amunta seieetsed accomiihe Yo oupaionsd stwhiryedfn tdiso@nionic

0.1 w %tq, about 50 .wt %, u 1 g about; 40
v&OW&“?réBog’cs%‘?ﬁsa\ﬁt% oht 056&883?83%r§ﬁ1 5)\)% %/%b%% 01w
%1t:0 aboyhe?d Wolprisdbgut h@ddonltilgsct omabeuerd0 itolggrers
about .0.1 % t u %, s8PoUto A Men%b Oyhaut and
SOt HyslfoegoB a8 hodierly - <800 os! Mon® an
combinations thereof.

15. A process as claimed in claim 1, wherein the liquid of
the liquid mixture is selected from the group consisting of:

water, liquid hydrocarbons and mixtures thereof.

16. A process as claimed in claim 15, wherein the liquid
hydrocarbons are selected from the group consisting of: N-
methyl-2-pyrolidinone, n-heptane, cyclohexane, decane,
dodecane, methylnaphthalene, carbon tetrachloride,

chloroform, l-propanol, 2-propanol, and combinations thereof.

17. A process as claimed in claim 1, wherein the particle
size of the dispersant coated carbon particles is selected
from the group consisting of: about 5nm to about 500nm,

about 5nm to about 400nm, about 5nm to about 300nm, about
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30 wt %, about 10 wt % to about 50 wt %, about 20 wt
%to about 50 wt %, about 30 vt % to about 50 wt %,

W@bwet32%m W % to about 50 vt % . 12. A pr ocesBCEHSG2006/000141

claimed in claiml1l , wherein the dispersant is a

pol ymeric dispersant. 13. A process as clained in

claim 12, wherein the polyneric dispersant is selected
fromthe. group consisting of: L opi ' 5 ¢
GrEpcreaitta 0 fontboRs Shir F8 BP48E, Sa0fhy TBE 5 co
reBut oBdampobyoet i 25dimsperksartt ,15and toordkiavat ix9Rem, about
Lhereol: dde ARLACCSRACCHUANEo! QoBLRl Tdsh, URRLE! Honn
t anr ofif ¢ pol ynmer'i ¢ 8|spersant is selected fromthe
grooapogord (i, ngndf abpat Widers oS A§ORYdr ophilic
nononers, polyners conprising hydrophobi ¢ nononers,
salts of such polyners, and conbinations thereof. 15.
Agpr odeszroassel asmedained| ah nFi12im vher @14 e TicqdRag ing
ofs the i)bgk'écﬁj PAXUW &di18c88h et theogrbhif g6®3kBting of:

consisting of: water, liquid hydrocarbons and_m xtures
tHeee o shi ereREGragEss ®1a5e | S WatRIcPAR bt 15 C3h &S ™Y
the Lbauithiwrocacbens. are sel ected fromthe group
consi sting of: Nnmethyl- 2-pyrolidinone, n-heptane,

cycl ohexane, decane, dodecane, nethyl napht hal ene,

cay bom tetdRGRI Qfsl d8.aiebloiaf eL&im 1t propamalsing the step
Zzgropanol, and conbi nations thereof. 17. A process as
ainmed in claiml1 , wherein the particle size of the

di sper gantranalied eaebenzpapti eches chsbsel petetcfasorhefore

the group consisting.of: abo 5nm to about 500nm
abo TSR T%“gﬁgﬁ?r%65%n§uﬁbgbe'5nn1to about 300nm
about 5nm t o about 200nm about 5nm to about | OOnm

25Ut BOOTRhdin SOHAtRo Boatt Bodam apBar 1ot €4 P
about 500nm about | Ohmto about 300nm and about

I COnm EB alpeod'gci%%onc@e size of the carben particles before
or during said imparting step (b), by passing the liquid
mixture through the packed bed.

21. A process as claimed in claim 1, wherein said liquid
mixture is maintained at a temperature selected from the
group consisting of about 3°C to about 95°C, about 10°C to
about 95°C, about 20°C to about 95°C, about 20°C to about
05°C, about 30°C to about 95°C, about 40°C to about 95°c, and
about 40°C to about 80°C.

22. A process as claimed in claim 1, wherein the providing
step (a) comprises the step of:
(a3) providing a surface modifying agent with the

liguid mixture.

23. A suspension of dispersant coated carbon particles
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18. A process as clained in claim2 , wherein the
packi ng of the packed bed is selected fromthe group
w@onsil3xedhg of : wire nmesh, perforated plate, CRPCT/SGZNENM00141
pl ate, foam packing and conbi nations thereof. 19. A
process as clainmed in claiml1l , conprising the step
of : (e) reducing the size of the carbon particles
bef.or.e qr [ t s{ep (b) . 20. A
ﬁ§3§%§§8a§g§$ %Qogeggpﬁgcgggmc%npr|5|ng the step
of : (f) redu0|ng the size of the carbon particles
J o %agyéw&é %qtleap% h&g §B§3e£ b)obrtal??}{e@asf§bfﬂg the
m xt ure throug e packed
p@rﬂﬂ&ﬁ§ a§C@P$hﬁEGOIﬁléPaﬂw11 , mhereln sald I|qU|d
m xture is maintained at a tenperature selected from
the group consisting of about 30C to about 950C ,
about 100C to about 950C , about 2Q0C to about 950C ,
about 200C to about 950C , about 3Q0C to about 950C ,
about 400C to about 950C , and about 4C0C to about
8Q0C . 22. A process as clained in claiml1 , wherein
the providing step (a) conprises the step of: (a3)
providing a surface nodi fying agent with the liquid
m xture. 23. A suspension of dispersant coated carbon
particl esobtained fromthe process of claiml1l . 24. A
di spersant - coat ed carbon powder obtained fromthe
process according to claiml
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