WO 2009/074435- 1 -PCT/EP2008/065831 Method for post-treating carbon black The invention
relates to a process for after eating carbon black. 5 Industrial carbon blacks can be used in vehicle
tires, industrial rubber articles, paints, toners, printing inks, plastics, other inks and in many other

fields. Especialiyp inpthescaseaaf1se of carbon black as-a 10 pigmenican gfigoeatowst of the carbon
black improves particular features. An aftertreatment of the carbon black may comprise, for example,

an oxidation (JP 2000248186} keverage dhe losutacegvith ehemical gequps (JP 09067528, DE
10242875, EP 655516 31, JP 09124312), drying (CN 1858531), an extraction (DE 3118907, JP

2000-290529), an activation by means of temperature or reactive gases (TW 394749 B, WO
2005/028978), A€V DIPresdssotAdy.sMate? 512(3) 20(2000F £6-20): prixind With othertpowders,
grinding (DE 20Q%8Q37 3)anethe like. Carbon black can be aftertreated in a wide variety of different
apparatus.and by a wide variety of different 25 methods. For example, the aftertreatment can be
effected by reaction of the carbon black with a liquid, (EP 982379, JP 2000248118), a solid (EP
1134261 A2) orCyas OEes507811 07 P The ftefifdhtimentEHbe ntefratct ftd-thes3o preparation
process by virtiediteacty/e suhstarees betng-bireduced irtodhe fitefsthe transportipathways (JP

2000248196) %rﬁﬁg,pe%%tgéﬁ%égsé@ﬁélﬁoinks and 1in many other fielids.
Especially in the case of use of carbon black as a
10 pigment, an aftertreatment of the carbon black improves

particular features.

An aftertreatment of the carbon black may comprise, for
example, an oxidation {(JP 2000248196), coverage of the

15 surface with chemical groups (JP 09067528, DE 10242875,
EP 555516 B1L, JP (09124312), drying (CN 1858531), an
extraction (DE 3118907, Jp 2000-290329), an activation
by means of temperature or reactive gases (TW 354749 B,
Wwo 2005/028%878), &a CVD Dprocess {Adv. Mater. 123}

20 (2600) 16-20), mixing with other powders, grinding
{DE 200700373) and the like. |

Carbon black can be aftertreated in a wide variety of

different apparatus and by a wide wvariety of different
25 methods. For example, the aftertreatment can be

effected by reaction of the carbon black with a liguid,

(Ep 982379, JP 2000248118), a solid (EP 1134261 A2) or

a gas (JP CBCT78110 A).

The aftertreatment can be integrated into the

30 preparation process by virtue of reactive substances

being introduced into the filters, the transport
pathways (JP 2000248196) or the pelletization
(Us 4075160} .

The aftertreatment can algo be effected in separate

35  apparatus.

One method of aftertreating carbon black is the use of
fluidized beds {(GB 895990). The fluidized bed enables,

for example, very intensgive contact of the carbon black



The aftertreatment can also be effected in separate 35 apparatus. One method of aftertreating carbon
black is the use of fluidized beds (GB 895990). The fluidized bed enables, for example, very intensive
contact of the carbon black WO 2009/074435- 2 -PCT/EP2008/065831 with gaseous components,

can additionallydexanded v beated, is mixed intensively and can bemperated sithes batchwise or
continuously. 5 The generation of fluidized beds with carbon black is restricted to carbon blacks which

can be ﬂuidize@f@ﬁdiyaog%iaggo H&ﬁb%@%@iff&% prwgk)fgieidtpf@g@mgfu:ﬂs@?e@émﬁrfige arﬁa,f
structure or primar rticle size. 10 Many furnace blacks, and particularly furnace blacks in the form
of coarse parti%‘:?l‘l’gfé“,)%)(()gl lhoiL Forﬁ%iggle_ lr}ly |%35%%%¥. Io‘lr(Sjl excaarﬁlp%?th%@edx’ftaehef%rr%lcﬁ}éﬁﬁels through
which the carriépgasHois. Thefedsiel Bsarsis’technologies for aftertreatment are often used for
furnace blacks (JP 07-258578, JP 2001-040240), including reaction in a reactor with preceding
grinding (4P 2004-075985). 7Q18disclosesapracessiorprepari ftertreated .carbon black
wherein tr%e carbon ﬁg%ﬁ%saﬁt%gfge%%l a9 :ﬁﬁ%ﬁ%ge%gt%eg%ﬁh a&v |ﬁ§ln gg fFL_JI éin%ia%%%tslésnd contacted
with an aftertrezifieht 8§8Rt. 25°MoFéawRs D 3841 B8 tiscfdse<C8ttring® cﬁibﬁr@b‘lé@@ bed while the
carbon black ixtredtetwithy fjages: o ItiBalso kpewn fHat the fuicization, of harticles.ean 80 be
improved by vigration (J203124772).ar.extemal fields (WQ.2005022667)..,1t is known,that the

fluidization can be improved by adding gases with a particularly low molecular weight 35(WO
00/009254). MoF&dver 1 iS"kKifdwn that fluidization problems can be
10

Many furnace blacks, and particularly furnace blacks in
the form of coarse particles, dc not form stable
fluidized beds. For example, they often form channels
through which the carrier gas flows. Therefore, other

15 technologies for aftertreatment are often used for
furnace blacks (Jp 07-258578, JP 2001-040240y,
including reacticn in a reactor with preceding grinding
(UP 2004-075985}.

20 EP 1347018 discloses a process for preparing
aftertreated carbon black wherein the carbon black is
fluidized 1in a fluidized Dbed with addition of
fluidizing agents and contacted with an aftertreatment
agent.

25
Moreover, DE 3041188 discloses stirring a carbon black

bed while the carbon black is treated with gases.

It is also known that the fluidigzation of particles can
30 be improved by wvibration (JP 03124772) or external
fields (WO 2005022667}).

It is known that the fluidization can be improved by
adding gaseg with a particularly low molecular weight
35 (WO 00/009254).

Moreover, it is known that fluidization problems can be
overcome in some cases by means of pulsation of the gas

stream (Wang, Chemical Engineering Science 60 (2005)



overcome in some cases by means of pulsation of the gas stream (Wang, Chemical Engineering
Science 60 (2005) 3 5177-5181). Furthermore, WO2005/028978 discloses a fluidized bed in which a
gas stream is p ,79@ %qtg[ the fluidized bed horizontally in order to sufficiently fluidize fine particles.
Moreover, it is Khown tha ]’[P]é incorporation and operation of horizontal (in relation to the fluidization
flow) high-speed nozzles can destroy agglomerates in a fluidized bed and comminute particles
(McMillan, Poweler dieshnolpegy, 1wd (2008); 43844 ). dtiis knewsdhat nanapadtidlest iniske fluidized
state can be coated or.reacted when _the fluidization_of the nanoparticles having aggre sizes in the
o of 501080 TS hoh SHab B e e e P s e A
disadvantage d}¥e RR&WR braceddes RIAEbiterimrsd pbsdimty ot aftertraiifG cafdi®black owing
to inadequate firadizdtidrg contamination of the carbon black in the case of use of an additional

fluidizing agent, the technical complexity, in particular with regard to gas-tight systems when stirrers
and vibration generators are used, the restricted applicability of external fields to electrically uncharged

or nonmagnetit!BERRIEET and 7 somh8 cakBS ik foration bR iindeSheFgianaies Pt othifcompactions
with stirrers. It isr@araljiéonof the 2Embdaimertsrdisclosed herein tospravitderan aftertreatrhent process

in which carbor: blacks iaekiding thasgwhich domnat naseallyfopm:a stablefidizacbed,can be
converted to stable._fluidized beds and bglafte treatg 1:t>h ein \é\#thout stirrers fluidizfin%f\eqents and/or
13, e = 4

external fields.?ﬁg%g%%ﬁ%  there isaprowdle Kt process fora e?t?éng{ﬁl%ugaérbgﬁ bide ,W%ich IS

characterized irt ¥sdtihé @arb P udsiac s SubEeQed to & arnélgas flovk ¥d afitddized bed apparatus
in the lower region of the apparatus, an additional gas stream is introduced into the fluidized bed

apparatus, and.the carbgn black js afterfreated_in the fluidized bed whi rises, ghar rized in that
the additional g]?ft@s s%r%ar%rllg ertlro’c:i?}cgégd a%%%?hogr? ﬁé %%59%&?0 %O ggfgtiyﬁga%h% gﬁéc%%%%he main gas
flow of the fluidfd ed. FAhEheRfealif@R ST TalBuiblddkd it AMithZEd bed, tRé c&fb®n black is

subjected to a eamriepgas flowvds thedoweagregipmaidhe appatates. The fluitized degs mag consist of
particles which gge fgggerﬁg{j t@lggluigégﬁe by, 2 gas stregks @eﬂg%%of 9§ingn§lék3,jgctegfto flows of

gases and being fluidized. The lifting forces of the gas and the weight forces of the particles can
preferably virtugiy- FERfRintthe &GuilibfRint BU2AR& the fluidized bed has a defined upper edge.

However, fluidized beds can also be operated such that particles discharged at the top are separated

out at a filter, cyclogeof apothelpuitable apparatds apd resysleddatosthe; fluidized beg. Lhe fluidized
beds may also.?e oper%tegc?sss% j?i’:&.nﬂfb%df aftertreating carbon black owing '

imlte
to inadequate fluidization, contamination of the carbon
black in the case of use of an additional fluidizing
agent, the technical complexity, in particular with
regard to gas-tight systems when stirrers and vibration
generators are used, the restricted applicability of
external fields to electrically uncharged or non-
magnetic particles, and in some cases the formation of

undesired granuleg or other compacticons with stirrers.

It is an object of the embodiments disclosed herein to
provide an aftertreatment process in which carbon
blacks, including those which do not normally form a
stable fluidized bed, can be converted to stable
fluidized beds and be aftertreated therein without

gstirrers, fluidizing agents and/or external fields.

In one aspect, there is provided a process for
aftertreating carbon black, which is characterized in
that the carbon



For the aftertreatment, a reactive component can be introduced into the fluidized bed. The reactive
component can be mixed with the carrier gas or elsejbe supplied separately. The carrier gas stream
can be supplied via an appropriately gas-permeable base, for example composed of sintered metal,

polymer braid, pases.corgprising screws eLCaniddr-bases by mepnspf nazzlesqrhy:means of
tangential ianO\% 9 ifi%es in the lower reg'&gn (%[the apparatus. 4a Th%carrier gas used may, for
[ r

example, be ait” hitroganc ARJOR or Gtfgaess S contfEtioR procesess SR EaEP gathay have a
temperature of 28 id-500€ ! 5Jnefefdtiy o106 o 400C Meterding B¢ thegfreseht disticsitte, the
additional gas geram pisyhavesthe samercampasitiosnasQr differend cempesitigndeom the carrier
gas. The additigngl og3 iRyl may,bg 2 gasgusieaclive component.an lned gas of pixtures
thereof. The inert gas used may be nitrogen, carbon dlsoxlde or argon. The gaseous reactive
component usedfaf ot xample, BBhyafogRMT oy eh hARGERE hiffdg et oddss. sil&des, formic
acid, sulfur oxidescandbevaporatet liguids=Thecgaseeusitepstive sampanarisnayssirmubiareously

serve for the afierreatment,of the garbon bjagk -The additional gas stream may be introduced at an
angle of 91 to 180, preferably 120 to 180, more preferably 160 to 180, most preferably 180, relative to

the direction of the main gas flow of the fluidized bed. The direction of the main gas flow of the
fluidized bed isHiretted froft tetmbst regioh obthe canieryab e thesoutlet regibhukdfiized shows one

possible example for the,design-gta fluidizes bed;apparaius and uses itto explainthe dirgction of the
main gas flow. Ee‘?dditional as stream may have a temﬁ%?ratulfée of -20 to 500C, preferably of 10 to

400C. The additioRdl gasstreatt may DES to 6055y volthe, praferaByEBr35% %y voldife, of the
overall gas strebitirdthesflided ednFiie ageithargadStrerarintrodased wialdse palsed. The

pulse may be septisiauseidal: rectangulal @r tigagulapyThg pyise diratiemmaypePil-sdel h,

preferably 1 s tg 5 rg@gilgnore g{lﬂegaq%)ég}o S tg 1 n%?f@;vrge irg%rpqlsagstgge ma%)ﬁ)e %%fnto 1h,

preferably 1 s to 15 min, fore pre rab y 10 stfo 1 min. g g
fluidized. The lifting forces of the gas and the weight
forces of the particles can preferably virtually
maintain the equilibrium, such that the fluidized bed
has a defined upper edge.
However, fluidized beds can also be operated such that
particles discharged at the top are separated out at a
filter, cyclone or another suitable apparatus and
recycled into the fluidized bed. The fluidized beds may

also be operated as a moving bed.

For the aftertreatment, a reactive component can be
introduced into the fluidized bed.

The reactive component can be mixed with the carrier

gas or else be supplied separately.

The carrier gas stream can be supplied via an
appropriately gas-permeable base, for example composed
of sintered metal, polymer braid, bases comprising
screws or Conidur bases by means of nozzles, or by
means of tangential inflow orifices in the lower region
of the apparatus.



The additional gas stream may be introduced centrically or eccentrically. 5 The additional gas stream
may be introduced through nozzles. The nozzles usgg for the additional gas stream may be nozzles
having opening angles between 0 and 140, preferably between 0 and 90. The diameters of the nozzle
orifices used mayary-Retween 0.6z 5M agdd0 S, pr@fgiabl)égg@p.oz,@m &nd 1 mm, and
more preferabl%lfgt%/veeen 0.1.mm %nd 0.75f|}1m. The r%ozzles used may be single-substance or
multi-substancé 1i6Zz18S. 15 ?ﬁg%oz%fés%se%arﬁgf’ bel?ﬁ)ﬁr-lcgﬁén, TOllOW-Core, Fé?—]s Shd smooth-jet
nozzles. The nozzles may be immersed into the carbon black bed 20 to different depths. The distance
of the nozzles ahayvedhebose thpuonawhiehthe ecartiengas-Hewsdn amy-vagsy bstwaemo2 and 1500
mm. The distance of the nozzles above the base through which the carrier gas flows may be between
5% and 120% of the reactor diameter. 25 The additional gas stream introduced may be distributed
between several exit points. The additional gas stream may preferably be directed 30 counter to the
direction of the -main gas flow of the fluidized bed. Both carrier gas and, in particular, the additional gas
stream may also be aligned so as to give rise, for example, to a swirl, a backflow or a shearing flow. 35
For carbon blacks which are difficult to fluidize, the amount of the additional gas stream can be used to
ensure the formation of the complete fluidized bed. Shutting down the additional gas stream can bring

about



WO 2009/074435- 7 -PCT/EP2008/065831 a collapse of the fluidized bed. The carbon black used may
be furnace black, gas black, channel black, lamp blagk, thermal black, acetylene 5 black, plasma
black, inversion black known from DE 195 21 565, Si-containing black, known from WO 98/45361 or
DE 19613796, BF fictdidddhtaifingtiatR, KibWitfrom WO 98/42778, light-arc black and blacks which
are by-products of chemical production processes. 10 The carbon black may be modified by preceding

reactions. It is pegsifile 10,yse garbon blackswhich pre Lised As reinfreing fijler g nipbgr mixtures. 15

It is possible to use pigment blacks. Further carbon blacks may be: conductive carbon black, carbon
black for UV st&lifization "earboR Back ks £28RISI ARG S mLEthafthah rabtset Hor E%&mple in
bitumen, polymessirasddii blackzmm rétichagr aget, Fametallurgy.  The carbon black used may
preferably be a furnace black 25 or gas black; to a particular degree, a furnace black is preferably
used for the invﬁgtion. ngetc;?ébo’i black ma gave a BQP V%Ieue ASTM g 24514) b%t(\éveen 30 and 425
m1/100 g, prefera%ly Betwesn 35 and 36 250 m17100 g,r%orepre erag@%eﬁl}/leenfgandt 186 m1/100
g,mostpreferabRIRBRNEERt5antl 18¥ATA 003F THE cBAsORBIask MagtRee a BET stFiaés area
(ASTM D 4820} hetweesband B200hmRighpreferallybon dioxide or argon. The

gaseous reactive component used may, for example, be
hydrogen, oxygen, halogens, nitrogen oxidesg, silanes,
formic acid, sulfur oxides and evaporated liguids. The
gaseous reactive component may simultaneously serve for

the aftertreatment of the carbon biack.

The additiocnal gas stream may be introduced at an angle
of 91¢° to 180¢°, preferably 120° to 1809, more
preferably 160° to 180°, most preferably 180°, relative
to the direction of the main gas flow of the fluidized
bed. The direction of the main gas £low of the
fiuidized bed is directed from the inlet region of the
carrier gas to the outlet region. Figure 1 shows one
possible example for the design of a fliluidized bed
apparatus and uses 1t to explain the direction of the

main gas flow.

The additional gas stream may have a temperature of -20
to 500°C, preferably of 10 to 400°C.

The additional gas stream may be 5 to 60% by volume,
preferably 25-35% by volume, of the overall gas stream
in the fluidized hed.

The additional gas stream introduced -may be pulsed. The
pulse may be semisinusoidal, rectangular or triangular.
The pulse duration may be 0.1 s to 1 h, preferably 1 s
to 15 min, more preferably 10 s to 1 min. The
interpulse time may be 0.1 s to 1 h, preferably 1 s to

15 min, more preferably 10 s to 1 min.



between 22 and 600 m2/g, more preferably between 29 and 35 300 m2/g, most preferably between 30
and 150 m2/g. The carbon black may have a mean aggregate size of 20 nm to 200 nm, preferably of
22 nm to 620 nm, more preferably of 40 nm to 300 nm. WO 2009/074435- 8 -PCT/EP2008/065831

The aggregatesgizes aeydategmmed in the course of a-measuremesto;f ilre aggregatssize distribution.
The aggregate size distribution is determined by the standard ISO 15825, first edition, 2004-11-01, 5
employing the following modifications: Supplementation in paragraph4.6.3ofStandard ISO 15825: the

mode relates to.the mass distribution curve. 10 Supplementation in.paragraph 5.1. of Standard ISO
15825: the BI-DCP FARCIESo8Y indiidmant &HE (16 Accmpahyhig Cosilatm SomWAre dop1na2,

version 3.81, &p& usedealFvbardble from Brookhaven Instruments 15 Corporation, 750 Blue Point
Rd., Holtsville, NY, 11742. Supplementation to paragraph 5.2 of Standard ISO 15825: the GM2200
ultrasoun% conﬁQI unutﬁ&%ygylz%%oo relj%)gnd&_’c,‘agfnverter and DH13G ono#ro eare ys rasound 20

ed. Ult
a [=1=] Iicl 2 Y OCL 1
control unit, soun%l converter and soriotrode are o%tama%le rom JB%mde In e?ectronlc %rﬁ & Co. KG,

HeinrichstrassB &4 212387 B MR ZTRE foloRing values &ré Setdr e din8@8uid E6/ol unit: power
% = 50, cycle =8, This cartespoads lo=a satnonyeali2iyoudpid i d 0bwatisand assetpidse of 80%.

Supplementatiopip-paragraphb.2.10fStandard 1SQ 45825 the uitrasgund:time s fixed g:4.5 minutes.
the nczzle orifices used may vary between 0.05 mm and
10 5 mm, preferably between 0.07 mm and 1 mm, and more

preferably between ¢.1 mm and 0.75 mm.

The nozzles used may be single-substance or multi-
substance nozzles.

15
The nozzles used may be full-cone, hollow-cone, flat-

Jet and smooth-jet nozzles.

The nozzles may be immersed into the carbon black bed
20 to different depths. The distance of the nozzles above
the base through which the carrier gas flows in may
vary between 2 and 1500 mm. The distance of the nozzles
above the base through which the carrier gas Ilows may
be between 5% and 140% of the reactor diameter.
25
The additicnal gas stream introduced may be distributed

between several exit points.

The =additional gas stream may preferably be directed
30 counter to the direction of the main gas flow cof the
fluidized bed. Both carrier gas and, in particular, the
additional gas stream may also be aligned so as to give
rise, for example, to a swirl, a backflow or a ghearing
flow.
35
For carbon blacks which are difficult to fluidize, the
amount of the additional gas stream can be used to
ensure the formation of the complete fluidized bed.

Shutting down the additicnal gas stream can bring about



30 Deviating from the definition given in paragraph 6.3 of Standard ISO 15825, "surfactant” is defined
as follows: "surfactant" is an anionic surfactant of the Nonidet P 40 substitute type from Fluka,
obtainable from Sigma-Aldrich Chemie GmbH, Industriestrasse 25, 01-1-9471 Buchs 35 SG,

Switzerland. Dggiatiog dromy #aes definition of spinning liquid given inpparagtat 8. /oefsstapdard 1ISO
15825, the spinning liquid is defined as follows: to prepare the spinning WO 2009/074435- 9

-PCT/EP2008/Q6583% liguid, 925-g of Nonidet.R-40:sulstituted surfactant from Fluke (paragraph 6.3)
is made up to 1000 ml with demineralized water (paragraph 6.1). Subsequently, the pH of the solution

is adjusted to 9-10 with 0.1 mo1/1 5 NaOH solution. The spinning liquid may be used for at most 1
week after its preparativhoDeviafing frofethertiefiniion bt tie dispersishliquie givehds paragraph 6.6
of Standard ISEL15825, the 1d-dispensian ligyikisidefingg-as-follows] 4 preparedhe tispersion liquid,
200 ml of gthanol_(paragraph 6.2) and 0.5 g of Nonidet P.40 substitute surfactant from Fluka
(paragrapﬁ 6.3%%??%adep§pa%m%boo%rgﬁﬁ%h derjrﬁﬁlveeragl|Sz:l("act)zrnwa?(}e§rTI (ip%jrgagr;%ﬁ ‘gi). urbos%quently, the
15 pH of the s&iEtied s ddjustedl-to 9-F0 With -2 FReHE of NBEOHFSolution T8 dispeF&i6h liquid may
be used for at st 4 ek aftesits prepdalion o 6 Forearben hlackswhich areypartiedarly difficult to

20 disperse, deviafing from,the ahovgmethad, 2.5 of surfactantare Used, Suppjereniation to
paragraph 9 of Standard 1SO 15825: the value for the"density of carbon black to be intro-
which are by-products of chemical "production processes.
10 The carbon black may be modified by preceding

reactions.

It is posgible to use carbon blacks which are used as
reinforcing filler in rubber mixtures.
15

It is possible to use pigment blacks.

Further carbon blacks mey be: conductive carbon black,
carbon black for UV stabilization, carbon black as a
20 filler in sgystems other than rubber, for example in
bitumen, polymers, carbon black as a reducing agent, in

metallurgy.

The carbon black used may preferably be a furnace black
25 or gas black; to a particular degree, a furnace black

ig preferably used for the invention.

The carbon black may have a DBP wvalue (ASTM D 2414)
between 30 and 425 ml/100 g, preferably between 35 and

30 250 ml/100 g, more preferably between 40 and
150 mi/100 g, most preferably hetween 45 and
110 ml1/100 g. The carbon black may have & BET surface
‘area (ASTM D 4820) between 20 and 1200 m?/g, preferably
petween 22 and 600 nﬁ/g, more preferably between 29 and

35 300 m*/g, most preferably between 30 and 150 Hﬁ/g. The
carbon black may have a mean aggregate size of 20 nm to
200 nm, preferably of 22 nm to 620 nm, more preferably
of 40 nm to 300 nm.



25 duced is 1.86 g/cm3. The temperature for the temperature to be introduced is determined according
to paragraph 10.11. For the type of spinning liquid, the "aqueous” option is selected. This gives rise to
a value of 0.997 (g/cc) for the density of the spinning 30 liquid, and a value of 0.917 (cP) for the

viscosity of theygpinning Aisrpics 3de light scattering goreection is effegiedmvitivthe/aptmmnsselectable in
the software dcplw 32: file = carbon.prm; Mie correction. 35 Supplementationto

paragraph10.lefatandardJ SO 15825; the centrifygakspeedds sehto 000 pra.e WO 2009/074435-
10 -PCT/EP2008/065831 6.2), 0.85 cm3 of ethanol (garagsragh G.é%gén-acteg. "
Supplementatigﬁﬁ)sp%ﬁ@}%%h10. ofStadard® 4587 15825 e"lxaectly CM3 o slp?rrfriingqflq%id
(paragraph 56 &yaredrijécted sSutsseqaertly; 05 ©pB ofigthart saraghash 6.2Yis injeeted. The
instruction in paragiaphd0.4 aofStandamklSO 15825:is entieely inapplicable.ckd-11-01,
Supplementationtoparagraph.10.7o0fStandard 150.15825: immediately after the start of data recording,
the spinn(iaré:g queﬂgoﬁ)ﬁ\le%genletﬁﬁjgfe%}s Tanketed' C\?vﬁith%giaé?nlf%fq dodecane (paragraph 6.4). 15 )
Supplementation to paragraph 10.10ofStandard

Supplementation in paragraph 4.6.3 of Standard

ISO 15825: the mode relates to the mass distribution
curve.
10
Supplementation in paragraph 5.1 of Standard IS0 15825:
the BI-DCP particle gsizer instrument and the
accompanying evaluation software deplw32, version 3.81,
are used, all obtainable from Brookhaven Instruments
15 Corporation, 750 Blue Point Rd., Holtsville, NY, 11742,

Supplementation Lo paragraph 5.2 of Standard IS0 15825:
the.GM22OO ultrasound control unit, the UWZ2Z00 sound
converter and DH13G Sonotrode are used. Ultrasound
20 control unit, gound cenverter and sonotrode are
obtainable from Bandelin electronic CGmbH & Co. KG,
Heinrichstrasse 3-4, D-12207 Berlin. The following
valueg are set on the ultrasound control unit: power %
= 50, cycle = 8. This corresponds to a set nominal

25 output of 100 watts and a set pulse of 80%.

Supplementation to paragraph 5.2.1 of Standard
ISO 15825: the ultrasound time ig fixed at 4.5 minutes.

30 Deviating from the definition given in paragraph 6.3 of
Standard ISO 15825, “surfactant” is defined as follows:
“surfactant” is an anionic surfactant of the Nonidet
P 40 substitute type from Fluka, obtainable from Sigma-
Aldrich Chemie GmbH, Industriestrasse 25, CH-9471 Buchs

358G, Switzerland.

Deviating from the definition of spinning liguid given
in paragraph 6.5 of Standarxrd IS0 15825, the spinning

liquid is defined as follows: to prepare the spinning



ISO 15825: in the case that the measured curve does not reach the baseline again within one hour,
the measurement is conducted until the measured curve 20 reaches the baseline again. When,
however, the measured curve runs tight to the baseline parallel to the baseline, the measurement is

ended after 10ypintges Withsaparallel course of measured curve apgppsebie 2peypalementation to
paragraph 10.11 ofStandard 1ISO 15825: instead of the method described in the instructions for

determining the measurementiempgratye, ihe.measuggmentiemperature Tyhich-shopld be

introduced into_the computer program is determined 30as follows: T = 2/3 gTe - Ta) + Ta, where Ta

denotes the tefipdfathre sfthé PearERient3s charib&ripstreim o the Mealurelfient and Te the
temperature ofitheimeasurerieht chamber(dewnastream ofthe) medsurement e tenipesature

difference shoyld not exered 4G, WQ@2009/0£4435+ 11 -PCT/EP2008/065831. The,garbon black can
be precorppressed, The .bulk densi%{éDlN 53600) of the car.bc?n blackbrgay vary between 0.03 and 1

kg/1, preféerab yabe wgé)r%‘ B}_U]Soélrid ﬁ(gﬁ?& Ii’ﬁlﬁi:-nc:%rb*qlr%lllack Ir‘fh% be gr&r’?ﬁﬁate “Thé tgjranulated
carbon black gy be Wwetegranalbed, dry-yramsiasst: vilagranulated and/or wax-granulated. The
granulation liquids used may be water, silanes or 10 hydrocarbons, for example gasoline or

cyclonexane, it of withgutadditian.of biders, for exanple solasses, sugay, fiopgsulfonates, and
numerous other sulbstanges alone or in combination with one another.
given 1in paragraph 6.6 of Standard ISC 15825, the
10 dispersion liquid ig defined as follows: to prepare the
dispersicn liguid, 200 ml of ethancl (paragraph 6.2)
and 0.5 g o©of Nonidet P 40 substitute surfactant from
Fluka (paragraph 6.3) are made up tc 1000 ml with
demineralized water (paragraph 6.1). Subsegquently, the
15 pH of the golution is adjusted to 9-10 with 0.1 meol/1
of NaCH solution. The dispersgion ligquid may be used for

at most 1 week after its preparation.

FPor carbon Dblacksg which are particularly difficult to
20 disperse, deviating from the above method, 2.5 g of

surfactant are used.

Supplementation to paragraph 9 c¢f Standard ISO 15825:
the value for the density of carbon black to be intro-
25 duced ig 1.86 g/cm’. The temperature for the
temperature to be introduced ig determined according to
paragraph 10.11l. For the type of spinning liguid, the
“agueous” option is selected. This gives vise to a
value of 0.997 (g/cec) for the density of the spinning
30 liquid, and a wvalue of (.917 (cP) for the wviscosity of
the spinning liguid. The light scattering correction is
effected with the options selectable in the software

deplw 32: file = carbon.prm; Mie: correction.

35 Supplementation to paragraph 10.1 of Standazxd
IS0 15825: the centrifugal speed is set to 11 000 rpm.

Supplementation to paragraph 10.2 of Standard
IS0 15825: instead of 0.2 cm® of ethanol (paragraph



15 The granule may be present in the particle size range (ASTM D 1511) between 0.1 gm and 5 mm,
preferably between 50 gm and 5 mm.  The carbon black used may also be carbon black 20
mixtures. The process according to the invention can be carried out without a vibration source. 25 The
process accorgifgg 4@ dlae tveptign can be carried out without a stirgefs Fhe 2§9esspsarepiding to the
invention can be carried out without a fluidizing agent. 30 The process according to the invention can
be carried out with @ flydizing.agent Theflidizing agents Lisgd may be pyrogenic silica,
hydrophobized pyrogenic silica, pyrogenic mixed oxide or pyrogenic aluminum 35 oxide. The
pyrogenic silica used may be Aerosil 90, Aerosil 200, Aerosil OX 50 or Aerosil 300, the hydrophobized
pyrogenic silic&used ¢nay1be Berosil R©8200, peresil $WD 2009074435« 12 -PETHER2008/065831 R
202 or Aerosil Rs972,-he pyregenic mixedsoxides ysed maybe Aetasi MOX8Q or Aergsil MOX 170,
and the pyroge i% luminum.oxide gs%[d mggl?e AIuminiEmoxi C_Lgrom Evonj De%JssalebH. S The
fluidizing agent ma b& USed in-amotnts of 0" %Cﬂ)‘f’%‘%ymeig t, pre?é'?ably? 5% %By weight,
based on the chfBeR®laRkh 6.2) is injected. '

The instruction in paragraph 10.4 of Standard IS0 15825

is entirely inapplicable.

10
Supplementatiocon Lo paragraph 10.7 of Standard
IS0 15825: immediately after the gstart of data
recording, the spinning liquid in the centrifuge is
blanketed with 0.1 cm® of dodecane (paragraph 6.4).

15

Supplementation to paragraph 10.10 of Standard
IS0 15825: in the case that the measured curve does not
reach the baseline again within one  hour, the
measurement 1g conducted until the meagured cuzrve
20 reaches the baseline again. When, however, the measured
curve runs tight to the baseline parallel toc the
baseline, the measurement i1is ended after 10 minutes

with a parallel course of measured curve and baseline.

25 Supplementation to paragraph 10.11 of Standard
ISO 15825: instead of the method described in the
instructions for determining the measurement
temperature, the measurement temperature T which should
be introduced into the computer program 1s determined

30 asg follows:
T = 2/3 (Te - Ta) + Ta,

where Ta denotes the temperature of the measurement
35 chamber upstream of the measurement and Te the
temperature of the measurement chamber downstream of
the measurement. The temperature difference should not

excead 4°C,.



10 The fluidizing agent can be mixed with the carbon black in the fluidized bed or be introduced
premixed into the fluidized bed. The process according to the invention can be carried 15 out without
a fluidizing agent, vibration source and stirrer. The aftertreatment agent may be an oxidizing agent,

desiccant or exinacians 2@74esexidizing agents.used may be air, GxygeRpO 8@ d¥iERGAN oxides,
hydrogen peroxide and other oxidizing gases or vapors. 25 The extractants used may be air, inert

gases, for example niypgen, b%%?é@!éogc%jﬂs%é‘ mixtures, Ihe gxtragiant canremone adsorbed

compounds from the carbon black. 30 The aftertreatment agent may be a reactive gas, for example

ammonia, sulfurtfixida®pfidsphine -BRlofRE PRy drdaanic aeid. e afefird&iient nisy be a drying.

35 The drying earibé effecied by afeansdfpredried gasés.(Fheaprédiied dases may be heated. The

predried gases may be air, nitrogen, argon or combustion gases, for example incinerated tail gas from

the carbon black WO 2009/074435- 13 -PCT/EP2008/065831 process, For the drying, the apparatus
g S actglion OF B aUf

used maybe h%%?ed &Rte ﬁglly. aftéftrea enlgrlfr'n%z)}}f1 &"an activation 8f flie strfac by means of

temperature oIcaEoRbinationcdf tefperakfe angl far@aimglé ssteanfiry -granulated,

oil-granulated and/or wax-granulated.

The granulation liguids used may be water, gilanes or
10 hydrocarbons, for example gascline or cyclohexane, with
or without addition of binderg, for example molasses,
sugar, lignosulfonateg, and numerous other substances

alone or in combination with one ancther,

15 The granule may be present in the particle size range
{ASTM D 1511} Dbetween 0.1 pum and 5 mm, preferably

between 50 pm and 5 mm.

The c¢arbon black used may also Dbe carbon black

20 mixtures.

The process according toe the invention can be carried

out without a vibration source.

2%  The process according to the invention can be carried

out without a stirrer.

The procesgs according to the invention can be carried
ott without a fluidizing agent.

30
The process according to the invention can be carried
out with a fluidizing agent. The fluidizing agents used
may be pyrogenic silica, hydrophobized pyrogenic
gilica, pyrogenic mnmixed oxide or pyrogenic aluminum

35 oxide.

The pyrogenic silica used may ke Aerosil 90, Aerogil
200, Aerxosil OX 50 or BAerosil 300, the hydrophobkized

pyrogenic silica used may be Aserosil R B200, Aerosil



10 The aftertreatment may be a chemical gas phase deposition (chemical vapor deposition), which is
effected in the fluidized bed. The aftertreatment agent can be introduced into the 15 fluidized bed via
the carrier gas stream, via the additional gas stream or via a combination of the two. The

aftertreatment ggeniveary be 4aineduced via an additipnal feed site. 2o heraftartyeawaeyican be
carried out at temperatures of OC to 1200C. When the aftertreatment agent used is ozone, the

temperature may peferably be 10G t;109¢.  -Méhen the afterireatment agenkused isNOx, the 25
temperature mag}greferably be 100C to 300C. When the aftertfreatment g,ggnt used is air/steam, the
g

temperature mAy-prefétabiy b8 300C 1T B00C. Whien the attertreatinent agent uSad is stéam, the
temperature maypeeferalsly be 800CH0 1280CGe30-Hes meal resitleAdativielofthe £drb6n black in the

fluidized bed apparatus maykberdquineie 8,46 hours, preferably 1 to 5 hours. The amount of
aftertreatment agent may be 1 mg/g of carbon black to 10 g/g of carbon 35 black. WO 2009/074435-

14 -PCT/EP2008/065831 The fluidized bed may be operated batchwise Or continuously. The carbon
black prepared'b thelpréedgs agcotding to Bthe RvelifGfcaisubsedubntly Be Subjected to
extractive blowing with, fes exampleraifetrairogen,. i ardent nemaveiexcessisdtedeaiment agent.
The extractive blowing can be effected within the fluidized bed or outside. The extractive blowing times
may be

10 The fluidizing agent can be mixed with the carbon black
in the fluidized bed or be introduced premixed into the
fluidized bed.

The process according to the invention can be carried
15 out without a fluidizing agent, vibration source and

stirrer.

The aftertreatment agent may be an oxidizing agent,
degiccant cor extractant.

20 '
The oxidizing agents used may be air, oxygen, ozone,
nitrogen oxides, hydrogen peroxide and other oxidizing

gases or wvapors.

25 The extractants used may be air, inert gases, for
example nitrogen, gsteam or air/steam mixtures. The
extractant can remove adsorbed compounds from the

carbon black.

30 The aftertreatment agent may be a reactive gasz, for
example ammonia, sulfuzr trioxide, phosphine, chlorine

cr hydrocyanic acid.

The aftertreatment may be a drying.

35
The drying can be effected by means of predried gases.
The predried gases may be heated. The predried gases
may be air, nitrogen, argon or combustion gases, for

example incinerated tail gas from the carbon black



10 5 minutes to 10 h, preferably 30 minutes to 2 h. The extractive blowing temperature may be 20 to
300C, preferably 50 to 200C. The aftertreated carbon blacks prepared by the process 15 according to
the invention may be used as a filler, reinforcing filler, UV stabilizer, conductive black or pigment. The

aftertreated cageprpblesks paaipased by the process according to thedmveipsomay deassed in rubber,
plastic, printing inks, other inks, inkjet 20 inks, toners, coatings, dyes, paper, bitumen, concrete and

other building ials, The aftertreated carbon blacks prepared by the process according to the
invention may be employed as a reducing agent in metallurgy. 25 The aftertreated carbon blacks
prepared by the process according to the invention may preferably be used as pigment blacks. 30
Figure 2 show§ ampossiiste séheratic setdpeof afinriizddised appdratisyThéprodess aegording to the
invention has thetagvagtage that the carbon blacks which are difficult to 35 fluidize, for example
furnace blacks, can be aftertreated efficiently in a fluidized bed without addition of fluidizing agents,
stirrers, vibration units, external fields or the like. The use of an additional gas stream allows a stable

fluidized bed t6'"\WOA00B7 G 74435 b= P EP2068/0658317 Bé obiaidd. Bx@anfiiess For the

examples, the sarbassblacksslisteshineTablerkarerused: ashon black A S availeblesunder the name
XPB 171, carbgnéala B un}gig#}tle na@gepaglntex 60 and carbon black C under the name Printex 55,
from Evonik Degussa GmbH. 1

10 The aftertreatment may be a chemical gas ©phase
deposition (chemical wvapor deposition), which is
effected in the fluidized bed. '

The aftertreatment agent can be introduced into the
15 fluidized bhed wvia the carrier gas stream, via the
additional gas stream or via a combination of the two.
The aftertreatment agent can be introduced wvia an

additional feed site.

20 The aftertreatment can be carried out at temperatures
of 0°C to 1200°C.
When the aftertreatment agent usged  is ozone, the
temperature may preferably be 10°C to 100°C.
When the aftertreatment agent used 1s  NO,, the
25 temperature may preferably be 100°C to 300°C.
When the aftertreatment agent used 1s alr/steam, the
temperature may preferably be 200°C to 600°C.
When the aftertreatment agent used 1is steam, the

temperature may preferably be 800°C to 1100°C.

30
The mean residence time of the carbon black in the
fluidized bed apparatus may be 1 minute to 10 hours,
preferably 1 to 5 hours. The amount of aftertreatment
agent may be 1 mg/g of carbon black to 10 g/g of carbon
35  black.

The aftertreatment agent may be introduced preheated
into the fluidized bed.



Table 1 Carbon black Carbon black A Carbon black B Carbon black C BET (ASTM D4820) m2/g 660
115110 DBP (ASTM 2414) m1/100 g 102 114 46

WO 2009/074435 - 14 - PCT/ERP2008/065831

The fluidized bed may be operated batchwise or

continuously.

The carbon black prepared by the process according to

5 the invention can subsequently be subjected to
extractive blowing with, for example, alr or nitrogen,
in order to zremove excess aftertreatment agent. The
extractive blowing can be effected within the fluidized
bed or outside. The extractive bhlowing times may be

10 5 minutes to 10 h, preferably 30 minutes to 2 h. The
extractive Dblowing temperature may be 20° to 300°C,
preferably 50° to 200°C.

The aftertreated carbon blacks prepared by the process

15 according to the invention may be used as a filler,
reinforcing filler, UV stabilizer, conductive black or
pigment. The aftertreated carbon blacks prepared by the
process according to the invention may be used in
rubber, plastic, printing inks, other inks, inkjet

20 inks, toners, coatings, dyes, paper, bitumen, concrete
and other building materials. The aftertreated carbon
blacks prepared by the process according to the
invention may be employved as a reducing agent in
metallurgy.

25
The aftertreated carbon blacks prepared by the process
according to the invention may preferably be used as

pigment blacks.

30 Figure 2 shows & ©possible schematic setup of a

fluidized bed apparatus.

The process according to the invention has the
advantage that the carbon blacks which are difficult to
35 fluidize, for exanple furnace blacks, can be
aftertreated efficiently in a fluidized Dbed without
addition of fluidizing agentg, stirrers, vibration
unitg, external fields or the 1like. The use of an

additional gas stream allows a stable fluidized bhed to



Volatiles 950C (DIN 53552) % by wt. 2 1 0.9 pH (DIN EN ISO 787-9 7.5109 15 Example 1
(Comparative example) 600 g of carbon black B are introduced into a fluidized bed apparatus of
diameter 15 cm and height 150 cm. The bed is 23 cm high. The carbon black is subjected to a

WO 2009/074435 - 15 - PCT/EP2008/065831

be obtained.
Examples

5 For the examples, the carbon bklacks ligted in Table 1
are used. Carbon black A i1s available under the name
XPB 171, carbon black B under the name Printex 60 and
carbon black C under the name Printex 55, from Evonik

Degussa GmbH.

10
Table 1
Carbon black Carbon Caxrbon Carbon

black A black B black C

BET (ASTM m*/g 660 115 110
D4820)
DBP (ASTM mi/100 g | 102 114 46
2414}
Volatiles % by wt. |2 1 0.9
950°C
(DIN 53552)
pH (DIN EN 7.5 10 9
IS0 787-95

15  Example 1 (Comparative example)

600 g of carbon black B are introduced into a fluidized
bed apparatus of diameter 1% cm and height 150 cm. The
baed is 23 om high. The carbon black is subjected to a
20 flow of 500 or 1000 1/h of air through a sintered metal
base. A szstable fluidized bed does not form; instead one
or more channeles form in the carbon black bed, through
which the air flows and carbon black particles are
thrown upward in the manner of a volcano at one point.

25 Homogeneous aftertreatment cannot take place.

Example 2



20 flow of 500 or 1000 1/h of air through a sintered metal base. A stable fluidized bed does not form;
instead one or more channels form in the carbon black bed, through which the air flows and carbon
black particles are thrown upward in the manner of a volcano at one point. 25 Homogeneous

aftertreatment ggnaeipiake-placss Example 2 WO 2009/074435- 16c-PLAPERE08669831 600 g of
carbon black B are introduced into a fluidized bed apparatus of diameter 15 cm and height 150 cm.

The bed is 23 cm high. The carbon black has a bulk density 5 (DIN 53600) of 148 g/l. The carbon
black is subjected to a flow of 500 1/h of air throurgh a sintered metal base. In addition, 500 I/h of air

are introduced thfbugh s n6Z418 Whith B dispo<diin tHe hiiddie(odfter téthe diréttibh f the main
gas flow) and 1@d1 gnrabeve:thesintdriedmetal base dmthaisedrAlstablel S6metimeSistightly
effervedSC;ent flyjdized bedwitha glearly visile upperdelimitationfosms. 15,The garbonhlack bed
expands from t iginal .height of m to.a fluidized bed of height 123,cm. The nozzle used is of
the Schlick 121 fpﬁ%%gpﬁé car on% %Igc &thodhﬁ%é?d fas %%%nt%‘ﬁ?gf{ vplra%ilesélor?s% é:eer?ils at 950C of
1.1%. The fluidizgedtbellishedted 30 156Cby @h eiddtridaprough a sintered metal

base. In addition, 500 1/h c¢f air are intreoduced
through a nozzle which ig disposed in the middie
(counter to the direction of the main gas flow) and

1.0 11 cm above the sintered metal base in the bed.

A stable, sometimes slightly effervescent fluidized bed

with a clearly visible upper delimitation forms.

15 The carbon black bed expands from the original height
of 23 cm to a fluidized bed of height 123 cm.

The nozzle used is of the Schlick 121 type.

20 The carbon black introduced has a content of wvolatile
constituents at 950°C of 1.1%.

The fluidized bed is heated te 150°C by an electrical
heater, and 30 1/h of NO; are added to the carrier gas
25 supplied. This oxidizes the carbon black. The oxidation
is carried out for 70 minutes. To remove the remaining
NO,; the carbon black ig subiected to extractive blowing

after the oxidation for 1 h.

30 . During the aftertreatment, in particular at the
elevated temperatures, the gasgs streams are reduced
intermittently, in order that no carbon Dblack isg
discharged Zfrom the apparatus. At 18C°C, . only . 250 %i/h
of carrier gas and 150 1/h of additional gas stream are

35  required.

After the oxidation, the carbon black has a bulk
density of 52 g/l and has a degree of oxidation of 3.6%

volatile constituents at 950°C,.



heater, and 30 I/h of NO2 are added to the carrier gas 25 supplied. This oxidizes the carbon black. The
oxidation is carried out for 70 minutes. To remove the remaining NO2 the carbon black is subjected to
extractive blowing after the oxidation for 1 h. 30 During the aftertreatment, in particular at the elevated

temperatures, the gasstyeang e reduced intermittently, in order etk neEasRYY bask 45 discharged
from the apparatus. At 180C, only 250 I/h of carrier gas and 150 I/h of additional gas stream are 35

required. After the oxidation, the carbon black has a bulk density of 52 g/1 and has a degree of
oxidation of 3.6% volatile constituents at 950C. WO 2009/074435- 17 -PCT/EP2008/065831 Example
3 (comparative SFPIE) 650 YLIFE EAhoRDISNIEEH8 introduced into a 5 fluidized bed apparatus of
diameter 15 cm and height 150 cm. The bed is 41 cm high. The carbon black is subjected to a flow of

450 or 900 I/h efsair through assintexed metalhase. A stablg-fluidized bed isspt formed; igstead dust is
flung upward in.an jrregular 10 manner. Homogeneous aftertreatment cannot take place. Example 4
650 g of a:’carl?% %g&% Aar %@roglﬁ)@eédrﬁi%l 15 Tluiéilzgﬁ‘%%%rapgﬁra?ﬁs o%rb%rjﬁélg% cm and
height 150 cm.IHte Biilk défsity 15200 g/ THe bédlis 3% higheTheasdrbon Blaekcks sisiected to a
flow of 450 I/h ef.ajf threeah acsintererbmetat base. la.addition1 480 d4 efiair ate-ptrgduced through a
20 nozzle which.is disposed in.the bed centrally (cqunter to direction of the main gas_ flow) and 11
cim above the DAck. ALeable Miittzec bed wifta SPBBTcsutace ey oog os! 485

formed; instead dust is flung upward in an irregular

i0 manner. Homogenecus aftertreatment canncot take place.
Example 4

650 g of a carbon black A are introduced into a
15 fluidized bed apparatus of diameter 15 om and height
150 cm. The bulk density is 90 g/1l. The bed 18 41 om
high. The carbon black is subljected to a flow of
450 1/h of air through a sintered metal bage. In
addition, 450 1l/h of air are introduced through a
20 nozzle which 1s disposed in the bed centrally (counter
to the direction of the main gas flow) and 11 cm above

the base.

A stable fluidized bed with a smooth surface forms.

25
The carbhon bhlack bed expands from the original height
of 41 ¢m to a fluidized bed of height 130 cm.
The nozzle used is of the Schlick 121 type.

30

The carbon black introduced has a content of wvolatile

constituents at 950°C of 2%.

In 0.45 m’/h of the overall gas stream, 50 g/m’ of ozone
35 are generated, which leads to the oxidation of the
carbon black. After 6.5 h the carbon black has a degree

of oxidation of 7.5% wvolatile constituents at 950°C.

The carbeon black heats up with increasing reaction



The carbon black bed expands from the original height of 41 cm to a fluidized bed of height 130 cm.
The nozzle used is of the Schlick 121 type. The carbon black introduced has a content of volatile
constituents at 950C of 2%. In 0.45 m3/h of the overall gas stream, 50 g/m3 of ozone 35 are

generated, whigh leasisstpdiig p3ddation of the carbam black. After 65%-h the sahprulagk has a degree
of oxidation of 7.5% volatile constituents at 950C. WO 2009/074435- 18 -PCT/EP2008/065831 time;

the additional gas.siream can be, &gﬂucclegnigtfrmigggtly g%‘é‘@a'i%%% Ah. béfterltggl%ig%

carbon black has a bulk 5 density of 45 g/l. When the additional gas stream is shut down

tion, the

at the end of

the aftertreatmeht) SHBHiiG24tdn BPIFE &itbén bldckcollapses. 10 Example 5 (Comparative

example) 60 g of carbon black C are introduced into a fluidized bed apparatus of diameter 8 cm and

height 70 cm. Fhe 15 bedis 10.cm high. the carbon black is-subjected to,aflow of 600 pr 900 I/h of air
er braid base. A stahle fluidized bed does not form; instead one or more channels

through aég
form in th

oly

upward in-the manner of a volcano at one point. Example 6

10

15

20

25

30

35

When the additional gas stream 1s shut down (at the end
of the aftertreatment), the fluidizaticn of the carbon

black collapses.
Example 5 (Comparative example)

60 g of carbon black C are intrcduced into a fluidized
bed apparatus of diameter 8 cm and height 70 cm. The
ked is 10 cm high. The carbon black is subjected to a
flow of 600 or 800 1/h of air through a polymer braid
base. A stable fluidized bed does not form; instead one
or more channelg form in the carbon black bed, through
which the air flowsg, and carbon black particles are

thrown upward in the manner of a volcano at one peoint.

Example 6

60 g of carbon black € are introduced into a Ffluidized
bed apparatug of diameter 8 cm and height 70 c¢m. The
bed is 10 com high. The carbon black is subjected to a
flow of 600 1/h of dried air through a polymer braid
base. In additicn, 300 1/h of air are introduced
through a nozzle which is disposed in the bed centrally
{counter to the direction of the main gas flow) and
5 cm above the fluidization base. A stable, sometimes
siightly bubbling fluidized bed forms, with a clearly
vigible upper delimitation. The carbon black bed
expands from the original height of 10 cm to a
fluidized bed of height 34 cm. The nozzle used is of
the Lechler 212 124 type.

The carbon black initially has a moisture content

carb&h Biack B ,ﬁ'?ro% which the air flows, and carbon black particles are 20 thrown



25 60 g of carbon black C are introduced into a fluidized bed apparatus of diameter 8 cm and height
70 cm. The bed is 10 cm high. The carbon black is subjected to a flow of 600 I/h of dried air through a
polymer braid base. In addition, 300 I/h of air are introduced 30 through a nozzle which is disposed in

the bed centralfn(coypterdo 4lae girection of the mairngas flow) andgpeneabanssthedhdchzation base. A
stable, sometimes slightly bubbling fluidized bed forms, with a clearly visible upper delimitation. The

carbon black bed 35.expandsdiom,the original height of 10 cie adluidized bed of height 34 cm. The
nozzle used is of the Lechler 212 124 type._ (ASTM D 1509) of 1.6%. It is flowed through with the

abovemention&d 8iF F8F 24 hHe thefiidizéd bed“apparaftidis heAfed extatAalf~s A& the drying the
carbon black haszemeaistdreicontenttafD. 2%: 20 €ldims 1.Processforaftertreatingcarbonblack,
characterized in that the carbon black is 5 subjected to a carrier gas flow in a fluidized bed apparatus
in the lower region of th paratus, an additional gas stream is introduced_into the fluidized bed
apparatus% an(% t‘theecrarb%;ﬁl %Iac rig“‘]%ﬁ‘t%rtrga ed if ?%%ﬁﬁidi};%a gé{d vihich aﬁseér,lofosc Taracterized in
that the additioh@n§&s streamis iritroduced at an angle of 910 to 1800 relative to the direction of the
main gas flow of the fluidized bed. 15 2.Process for aftertreating carbon black according to claim 1,
characterized in that the carbon black used is furnace black, gas black, channel black, lamp black,
thermal black, acetylene black, plasma black, Si-containing black, metal-containing 20black, light-arc
black or inversion black.



3. Process for aftertreating carbon black according to claim 1, characterized in that no fluidizing agent,
no stirrer and no vibration are used. 4. Process for aftertreating carbon black according to claim 1,
characterized in that the aftertreatment agent used igan oxidizing agent, desiccant or extractant. 5.
Process for aftertreating carbon black according to claim 4, characterized in that the oxidizing agents
used are ozone ariN@yeontaining gases. 35 6Process for aftertreating carbon black according to claim
4, characterized in that the extractants used are air or air/steam mixtures. 21 7Process for
aftertreating carbon black according tg claim 1, characterized in that the fluidized bed is operated

continuously. SP%bessgaPSﬁéﬁreaﬂr‘%’ Earbor?gfaeéktic?@o‘?aﬁ% to clﬁﬁﬁgﬁr&haraa]e?&]‘éd in that excess
aftertreatment agent is Biowi® BUEWitAS8Ir oriffitrogét  the carbon black is
5 subjected to a carrier gas flow in a fluidized bed

apparatus in the lower regilon of the apparatus, an
additional gas stream ig introduced into the
fluidized bed apparatus, and the carbon black is
aftertreated in the fluidized bed which arises,

10 characterized in that the additional gas stream is
introduced at an angle of 91° tc 180° relative to
the direction of the main gas flow of the
fluidized bed.

15 2. Process for aftertreating carbon black according
to claim 1, characterized in that the carbon black
used is furnace bklack, gas black, channel black,
lamp black, thermal black, acetylene black, plasma

black, Si-containing black, metal-containing
20 black, light-arc black or inversion black.
3. Process for aftertreating carbon black according

to claim 1, characterized in that no fluidizing
agent, ne stirrer and no vibration are used.
25
4. Process for aftertreating carbon black according
to claim 1, characterized in that the
aftertreatment agent used is an oxidizing agent,
desiccant or extractant.
30
5. Process for aftertreating carbon black according
to c¢laim 4, characterized in that the oxidizing

agents used are ozone or NO,-containing gases.

35 6. Process for aftertreating carbon black according
to claim 4, characterized in that the extractants

used are air or air/steam mixtures.



21

Process for aftertreating carbon black according
to claim 1, characterized in that the fluidized

bed is operated continuously.

Process for aftertreating carbon black according
to claim 4, characterized in that excess
aftertreatment agent 1is blown out with air or

nitrogen.



