WO 2009/074435 - 1 - PCT/EP2008/065831 Method for post-treating carbon black The invention
relates to a process for aftertreating 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. EspeciaMpPin2feaééotise of carbon black ds-a 10 pigmene Y EfQ®@atHESESIthe carbon
black improves particular features. An aftertreatment of the carbon black may comprise, for example,
an oxidation (JP 2000248196¢ tdevérdge-opthet 15 sesfatagvithactiemicalgraups (JP 09067528, DE
10242875, EP 655516 BIl, JP 09124312) , drying (CN 1858531) , an extraction (DE 3118907, JP
2000-290529), an activation hy means of temperature or reactive gases (TW 394749 B, WO
2005/028978), a X/ D' PYoRBES PAdv fibitdr™1 2(35 20 (2880) 18250) L ixing Wil bt potiders,
grinding (DE 206700373y andithe like. Carbon black can be aftertreated in a wide variety of different
apparatus gnd by a wide variety of different 25 methods. For example, the aftertreatment can be
effected by reacfirtlncguosf ti;e carbon black with akliquidd (EtE’ 98237% JP 200024%118%,,3. solid (EP
1134261 A2) or a gast(JFB 0781 81}3\). fe afterireatment ¢an ejiﬁte\égraar)ttlaa ifito THe 30 preparation
process by virtue'6iteagthvel substaness baing JArsducadingd the filkerseTife trapsport ipathways (JP
2000248196) or thiespellefization- )S 407L60).The aftertreatment.can alsede effestagsin separate

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

i5 surface with chemical groups (JP 09067528, DE 10242875,
EP 655516 B1I, JP 09124312), drying {(CN 18385%31), an
extraction (DE 3118907, Jp 2000-290529), an activation
by means of temperature or reactive gases (TW 384749 B,
WO 2005/028978), a CVD process (Adv. Mater. 12(3)

20 (2000} 16-20), mixing with other powders, grinding
(DE 200700373} and the like. |

Carbon black can be aftertreated in a wide wvariety 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 liguid,

(EP 982379, JP 2000248118}, a gsolid (EP 1134261 A2) or

a gas (JP 05078110 A).

The aftertreatment can be integrated into the

30 preparation process by wvirtue of reactive sgubstances

being introduced into the filters, the transport
pathways {JP 20002481986) or the pelletization
(Us 4075160 .

The aftertreatment can also be effected in separate

35  apparatus.

Cne method of aftertreating carbon black is the use of
fluidized beds {(GB 895990). The fluildized bhed enables,

for example, very intensive contact of the carbon black



' 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 additionally be cooled or heated, is mixed
intensively and@an2&08dérated 8ither batchwise-orZcontinuously. FTHé ERhetaiohedadRidized beds
with carbon black is restricted to carbon blacks which can be fluidized readily owing to their specific
properties, for examplerandiodensityysurface area; struetfice ot prisaly padictessizedl0sany furnace

blacks, and parfieylady; furpace, blacks in, the form pf coarse partigles, do-natform stable, fluidized

beds. For examFg)Ie, they often form channels through which the carrier'gas flows. Therefore, other 15
technologies for f&EMERTMeRt afe Bitén U8BE 18T furnace blacks (JP 07-258578, JP 2001-040240),
including reaction in a reactor with preceding grinding (JP 2004-075985). 20 EP 1347018 discloses a

process for prepaiing affertreated carpon hlackwhereindhe carbon blagkjs-fluidized inafluidized
bed with addition of quiszi%g agents an% cont%cltr:ed with an aftgrtreatmer}gt aggritd Zgil\gggover, DE

3041188 disclo$és Eﬁrlri%gea carbon bitck“bed W E}I%]ﬁﬁe CArBon black s treated wi gases. It is also

known that the figRIfZation Of pagticles &% 130 be frpoved byisration$JP D31 24772 dreexternal

bulk density, surface ares, structure or primary
particle size.
10
Many fTurnace blacks, and particularly furnace blacks in
the form of coarse particles, do 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 07258578, JP 2001-040240),
including reaction in a reactor with preceding grinding
{(JP 2004-075985).

20 EP 1347018 discloses a process for preparing
aftertreated carbon black wherein the carbon black is
fluidized in a fluidized bed 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 fluidization 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 gases with & particularly low molecular weight
35 (W 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)



fields (WO 2005022667). It is known that the fluidization can be improved by adding gases 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 SA&hce08® (20053340 2009/074435- 3 - PCT/EP20081085882 03B/ 6 F8B)1
Furthermore, WO 2005/028978 discloses a fluidized bed in which a gas stream is passed into the
fluidized bed 53idiizentdlyin order to sufficiently fluidize fine particles. Moreover, it is known that the
incorporation and operation of horizontal (in relation to the 10 fluidization flow) high-speed nozzles

can destroy agglomerates in a fluidiz commjnute_particles (McMillan, Pqwder Technology,
75 (2007, 193 F A BN o HAE G AP HOILE IS AT St 16 6768 cOBEM o renctod
when the fluidiZatiowlof fe manepartickesavavirg dguregate sides ihilge fAngedsf266-1066 gm has
been enabled heferehandbyimeans of externakfields (WQ 05K22667) £2Q Axdisadvantage of the

known processes irscwelggen limited possibility of aftertreating carbon black owing to inadequate
fluidization, contamination of the carbon black in the case of use of an additional fluidizing agent, the
technical complexity, in particular with 25 regard to gas-tight systems when stirrers and vibration
generators are mseddtherestricted agplicabilifynof external fiekds torelectricaty-unehargedior non-

magnetic particﬁ!)%?@J?Qgiigfomeo%asesﬁggifggﬂ%%q.n of {in relation to the
10 fluidization flow) high-speed nozzles can destroy
agglomerates in a fluidized bed and comminute particles

{McMillan, Powder Technology, 175 (2007), 133-141).

It ig known that nanoparticles in the fluidized state

15 can be coated or reacted when the fluidization of the
nanoparticles having aggregate glzes in the range of
50-1000 um has been enabled beforehand by means of
external fieids (WO 05/0225667).

20 A disadvantage of the known processes is the often
limited possibility of aftertreating carbon black owing
to inadequate fluidization, contamination of the carbon
black in the case of use o0of an additiocnal fluidizing
agent, the technical complexity, in particular with

25 regard to gas-tight systems when stirrers and vibration
generators are used, the restricted applicability of
external fields to electrically uncharged or non-
magnetic particlesg, and in some casges the formation of
undesired granules or other compactions with stirrers.

30
It 1s an object o©f the invention to provide an
aftertreatment process in which carbon blacks,
including these which do not normally form a stable
fluidized bed, can be converted to stable fluidized

35 beds and be aftertreated therein without stirrers,

fluidizing agents and/or external fields.

The invention provides a process for aftertreating

carbon black, which is characterized in that the carbon



~ undesired granules or other compactions with stirrers. 30 It is an object of the invention 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 35 beds and be aftertreated therein without stirrers,
fluidizing agentwand/od ®x0sradBlelds. The inventioriprovides a praeess Exzaltsireatigg rarbon
black, which is characterized in that the carbon WO 2009/074435 - 4 - PCT/EP2008/065831 black is

subjected to a ¢arHengassflewin adividized ked-apparatisda therlower ragignofiheiapparatus, an
additional gas sfream.is introduced.into the fluidized bed.apparatus.,and_the carbon, black is
aftertreated in 5 then#ui%?lze%qbed vl(/ﬁicﬁ arisés. In the gﬁér#ga%%en”thﬁ cg%oanrgl%éﬁs’ ina fluidized

bed, the carborfbidék iC8Gieded to° 5 caffer gas Hidw ftHeBwerfyiom6f the Bhparsds. The 10
fluidized beds raylcensistxof pasticles:@hichare acanverted 4o A flukd stateshy agasssiream, by virtue

of being subjectad.toflows;of.gasesand heing fluidized. The lifting forces of the gas and the weight

forces of the particles can preferably virtually 15 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 thentopiate séparatetbottratd fittér, cyctoneotdnrather suitable Apparatus:dnd 20

recycled into thg flyidized bed.sthe, fluidized bedssmay;1also-be gpergted as-a.,maving bed, For the

ftertreatmen v nent can .
aftertreat et,%fg%d:ggmnggée Eg%ege region of the apparatus. The

10 fluidized beds may congigt of particles which are
converted to a Eluid state by a gas stream, by virtue
of being subjected to flows of gases and being
fluidized. The lifting forces of the gas and the weight
forces of the particles can preferably virtually

15 maintain the eguilibrium, such that the fluidized bed
has a defined upper edge.

However, fluidized beds can also bhe operated such that
particles discharged at the top are separated ocub at a
filter, cyvclone or another suitable apparatus and

20 recycled into the fluidized bed. The fluidized beds may

also ke operated as a moving bed.

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

25
The reactive component can be mixed with the carrier

gas or else be supplied separately.

The carrier gas sitream can be supplied via an
30 appropriately gas-permeable base, for example composzed
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.
35
The carrier gas used may, for example, be air,

nitrogen, argon or offgases from combustion processes.

The carrier gas may have a temperature of -20 to 500°C,



introduced into the fluidized bed. 25 The reactive component can be mixed with the carrier gas or else
be supplied separately. The carrier gas stream can be supplied via an 30 appropriately
gas-permeable base, for example composed of sintered metal, polymer braid, bases comprising
screws or Coniaidr axes8y7déans of nozzles, or-bye means of tangetitigErdldo0sgifcesin the lower
region of the apparatus. 35 The carrier gas used may, for example, be air, nitrogen, argon or
offgases from combtistian pyoeesses. dheicarrier gas may have a temperature of -20 to 500C, WO
2009/074435 - 5 - PCT/EP2008/065831 preferably of 10 to 400C. According to the invention, the

additional gas stream may have the same composition as or a different 5 composition from the carrier
gas. The additidf Yae SHearmmay Be AgaR6USFeactiVe cBRfponeRtiah ifErF g&S&rffiktures
thereof. The inentiygashused may:be nitrogen, carbors diokige oreargonxThe 10 daséeusreactive

componentused may.for example,.he. hydrogen; oxygen, halogens, nitrogen oxides, silanes, formic

acid, sulfur oxides and evaporated liquids. The gaseous reactive component may simultaneously
serve for the aftertreatment of the carbon black. 15 The additional gas stream may be introduced at
an angle of 91 T480; @prefeiabiy 12000186 more: preferably 160 tod88y niostprafarably 180,

relative to the dirggtionofthe maingas-flowof thefluidized,rec therecf. The inert
gas used may be nitrogen, carbon dioxide or argon. The
10 gaseous reactive component used may, for example, be
hydrogen, oxygen, halogens, nitrogen oxides, silanes,
formic acid, sulfur oxides and evaporated liguids. The
gaseous reactive compenent may simultanecusly serve for
the aftertreatment cof the carbon bhlack.
15
The additional gas stream may be introduced at an anglie
cf 91° to 180¢, opreferably 1209 to 180°, more
preferably 160° to 180°, most preferably 180, relative
to the direction of the main gas flow of the fluidized
20 bed. The direction of the main gas flow of the
fluidized bed i1s directed from the inlet region of the
carrier gas to the outlet region. Figure 1 ghows one
posgible example for the design of a fluidized bed
apparatus and uges it to explain the direction of the

25 main gas flow.

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

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

The additional gas gtream introduced may be pulsed. The
33 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 préferably 108 to 1 min. The
interpulse time may bhe 0.1 8 to 1 h, preferably 1 s to

15 min, more preferably 10 s to 1 min.



20 bed. The direction of the main gas flow of the fluidized 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 fluidized bed
apparatus and uses it to explain the direction of the 25 main gas flow. The additional gas stream may
have a temperatorezofr200 t@ 886C, preferably of-105to-400C. 30 Thecadditianalsyassdesam may be 5
to 60% by volume, preferably 25-35% by volume, of the overall gas stream in the fluidized bed. The
additional gas stream introduced may be pulsed. The 35 pulse may be semisinusoidal, rectangular or

triangular. The pulse duration may be 0.1 sto 1 h, preferably 1 s ta 15 min, more preferably 10 sto 1
min. The interpiﬁgae ﬁr%%%ﬁ? c_’leﬁo.% $% ﬁ%,eﬁrré’fé‘%%ﬁ% s \f{onigor%fﬁ? érr?orgep%fé%gé 0 s to 1 min.
WO 2009/074435 -S<PEITEP2008/065831 The additional gas stream may be introduced centrically

or eccentrically. 5 The additional gas stream may be introduced through nozzles. The nozzles used

for the addfionat gas syeam iy benazzles baving goening.andles beteen 0 and 140, preferably

between 0 and 90. The diameters of the nozzle orifices use vary between 0.05 mmand 10 5

mm, preferably’BEtReER 0.0~ M akd ehmtsiil mofe Préfefsily befiddn §3SmAT45¢0.75 mm.
The nozzles usedymaydesingié-sabstencenor multinsuhstance hezzléss dbsHre Nbzzlesdsed may be

full-cone, hollow-gcone, flat et And SMOQR-RINOZZES.ona 90°. The diameters of
the nozzle orifices used may vary between 0.05 mm and
10 5 mm, preferably between 0.07 mm and 1 mm, and mnmore

preferably between 0.1 mm and 0.73 mm.

The nozzles used may be gingle-gubstance 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 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 fliow 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 ¢f the additional gag stream can be used to
enigure the formation of the complete fluidized bed.

Shutting down the additional gas stream can bring about



" 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 flows may be between 5%
and 120% of theipeactop dinadi®s. 25 The additioraligas stream intrecuged nmehe sistibuted
between several exit points. The additional gas stream may preferably be directed 30 counter to the

direction of the main gasdlow ef-ther Huidizedhed. Bathcarrier 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 enstifeetheoRARLIGH BFthe toMblERYIURTIzdd Bed C Shittifig Howstthe additional gas
stream can bringtatbout WQ20@%/074435 7 »PGTHEP2008/06583 1 acallapse«i the Huigized bed.

The carbon; blaﬁgﬁjggg m%g%Mnac&ggﬁlg, gas.hlack, .channel-blagk, Ia%%ck,%g%%nal black,

acetylene 5 bIack,BI;J;Iasma black, inversion black known from DE 195 21 565, Si-containing black,

known from WE™08/45361 or BE 19613796 61 Mrstaicbntairming: Black, kid\wHHrom We»98/42778,
light-arc black &id Blacks 3gHictvarelty-prdalugtsesf, chemicakproductian piocesses H-khe carbon

black may be madifiad by pracediag Jgagtions; It ispagsible ta.use,earbon blagks which,are used as
which are by-products of chemical production processes.
10 The <carbon black may be modified Dby preceding

reactions,

It 1is possible to use carbon blacks which are used as
reinforcing filler in rubber mixtures.
15

It is possible to use pigment blacks.

Further carbon blacks may be: conductive carbon black,
carpbon black for UV stabilization, carbon black as a
20 filler in systems 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

igs preferably used for the invention.

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

30 250 ml/1C0 g, more preferably between 40 and
150 ml1/100 o, most preferably betweaen 45 and
110 m1/100 g. The carbon black may have a BET surface
area (ASTM D 4820) between 20 and 1200 m?/g, preferably
between 22 and 600 m/g, more preferably between 29 and

35 300 m?/g, most preferably between 30 and 150 m*/g. The
¢arbon klack may have a mean aggregate size of 20 nm to
200 nm, preferably of 22 nm to 620 nm, more preferably
of 40 nm te 300 nm.



reinforcing filler in rubber mixtures. 15 It is possible to use pigment blacks. Further carbon blacks may
be: conductive carbon black, carbon black for UV stabilization, carbon black as a 20 filler in systems
other than rubber, for example in bitumen, polymers, carbon black as a reducing agent, in metallurgy.
The carbon blawi uged sayr pagerably be a furnaeeblack 25 or gasditacke 2@ ahabbEsardegree, a
furnace black is preferably used for the invention. The carbon black may have a DBP value (ASTM D
2414) betweenr3@ ardi4284a100:g,referably between 3b-and 30250 mlkll0:g, reerepreferably
between 40 and 150 ml/100 g, t preferably hetween 45 and 110 ml/1 .The ca black may
have a BET sugggges%}?égiﬁgﬁ&ot[s) 4%318) bpei%'\:?rggr?, égb’%nqs fZZ(()%O rr%ileg% é%?erab?@l betvﬁ\[/agé]n 22 and
600 m2/g, moreé*BrefEEbhFEbetiedR 204 35306 g, dst ﬁ%@aﬁmweéﬁ 30 5@ 150 m2/g.
The carbon blackzmay: hdve aTaearn aggregate sizer ot 20 nmxiot 200 nm, peegferahly e£22 nm to 620

nm, more @refe@@X ngi@%n%@ %@%%@ 2009/Q74435,-8 s PCT/EP2008/065831 The aggregate

sizes are determined in the course of a measurement of the aggregate size distribution. The
aggregate size distribution is determined by the standard ISO 15825, first edition, 2004-11-01, 5
employing the féllipwihgrmodifications: Supplemantationin pardgraph 4.68of Stahaard 180 15825:

the mode relatesdg the gnass distibutigRecuive. 405 to the mass distribution
curve.
10
Supplementation in paragraph 5.1 of Standard ISQO 15825:
the BI-DCP particle gizer ingtrument and the
accompanying evaluation software deplw3?2, wversion 3.81,
are used, all obtainable from Brookhaven Instruments
15 Corporation, 750 Blue Point Rd., Holtsville, NY, 11742.

Supplementation to paragraph 5.2 of Standard IS0 15825:
the GM2200 ultrasocund control unit, the UW2200 sound
converter and DHL3G Sonotrode are used. Ultrasound
20  control unit, gound converter and sonotrode are
obtainable from Bandelin electronic GmbH & Co. KG,
Heinrichstrasgse 3-4, D-12207 Berlin. The following
values are set on the ultrasound control unit: power %
= 50, cycle = 8. This correspeonds to a set nominal

25 output of 100 watts and a set pulse of B80%.

Supplementation to paragraph 5.2.1 of Standard
IS0 15825: the ultrasound time is fixed at 4.5 minutes.

30 Deviating from the definition given in paragraph 6.3 of
Standard IS0 15825, “surfactant” is defined as follows:
“surfactant” 18 an anionic surfactant of the Nonidet
P 40 substitute type from Fluka, obtainable from Sigma-
Aldrich Chemie GmbH, Industriestrasse 25, CH-%471 Buchs

35 83, Switzerland.

Deviating from the definition of spinning liguid given
in paragraph 6.5 of Standard ISC 1582%, the gpinning

liguid is defined as follows: to prepare the gpinning



" Supplementation in paragraph 5.1 of Standard 1SO 15825: the BI-DCP particle sizer instrument and
the accompanying evaluation software dcplw32, version 3.81, are used, all obtainable from
Brookhaven Instruments 15 Corporation, 750 Blue Point Rd., Holtsville, NY, 11742. Supplementation
to paragraph 5@cof2tandamisE@ 15825: the GMR22D0-ultrasound certrai: B othedd\82200 sound
converter and DH13G Sonotrode are used. Ultrasound 20 control unit, sound converter and sonotrode

are obtainable from Bandelinelegtrotic Gobli&Ca K& Heinrehsttasse 3=4-d2204 Berlin. The
following values are sﬁgg the, ultrasound 1,clo%trcg unit: power % = S%Ocycilgozo8thi§vggHesponds to

a set nominal CoHlBltput 0 fOO( afts anda set puzselosf 8}8‘%%% lementation to paragraph 5.2.1 of

Standard 1SO #5895 k8 ultt&Souriattitie iSHEASE A% mihutds. S0'DESIELRT From thetdefinition
given in paragragh 63 ofiStanddrd 45615825 A@irfactant” i defiiedl asifolows: 1 "susfactant” is an
anionic sugactpif theNopidst P 48 subsiiule tyge from flyke, abiainable figm ggma Aldrich
Chemie GmbH, Industriestrasse 25, CH-9471 Buchs 35 SG, Switzerland. Deviating from the definition
of spinning liquitP§iven i55aragiapite 56t StRRRATASEPE5825, the spinning liquid is defined as
follows: to prepare the spinning WO 2009/074435 - 9 - PCT/EP2008/065831 liquid, 0.25 g of Nonidet

P 40 substituted syrfactant from-rlukac(patagraph 6:3) i%@a‘éﬁélpéﬂ% é@@@é‘ﬂ'o‘ﬁit@ gemineralized
water (paragraph g.elrg . Slubse uentl%, Stghgpr o6f th% oluélgn IS alqlg,lste 50 ?B]Egz\g"}h O.t]hénolll 5 NaOH

solution. The sﬁﬁnlng quuIild n?ayreg 3 or6at most 1 wesk aftérits :p[) eparation.
10 i

dispersion liguid is defined as follows: to prepare the
dispersion liguid, 200 ml of ethanol (paragraph 6.2)
and 0.5 g of Nonidet P 40 substitute surfactant from
Fluka (paragrapnh 6.3) are made up to 1000 ml with
demineralized water (paragraph 6.1). Subsequently, the
15 pH of the solution is adjusted to 9-10 with 0.1 mol/1
of NaOH solution. The disgpersion liguid may be used for

at most 1 week after its preparation.

For carbon blacks which are particularily difficult to
20 disperse, deviating from the above method, 2.5 g of

surfactant are used.

Supplementation to paragraph 9 of Standard ISC 15825:
the wvalue for the density of carben black to be intro-
25 duced is .86 g/em’. The temperature for the
temperature to be introduced is determined according to
paragragh 10.11. For the type of spinning liguid, the
“Yagueous” opticon ig selected. Thig gives rise to a
value of 0.997 (g/cc) for the density of the spinning
30 liguid, and a wvalue of 0.917 (c¢cP) for the viscosity of
the spinning liguid. The light scattering correction is
effected with the optionsg gelectable in the software

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

35 Supplementation Lo paragraph 10.1 of Standard
ISC 15825: the centrifugal speed 13 set to 11 000 rpm.

Supplementation to paragraph 10.2 of  Standard
ISO 15825: instead of 0.2 cm® of ethanol {paragraph



* Deviating from the definition of the dispersion liquid given in paragraph 6.6 of Standard 1ISO 15825,
the 10 dispersion liquid is defined as follows: to prepare the dispersion liquid, 200 ml of ethanol
(paragraph 6.2) and 0.5 g of Nonidet P 40 substitute surfactant from Fluka (paragraph 6.3) are made
up to 1000 ml with ziedsiverndized water (paragraphi®.1) . Subsequeattyy, iire 4.6 i 6btheisolution is
adjusted to 9-10 with 0.1 mol/l of NaOH solution. The dispersion liquid may be used for at most 1

week after its prepayration.d=orgarben blacks.whicharenartigiharty difficult ton2Q disperse, deviating
from the above method, 2.5 g of surfactant are used. Supplementation to paragraph 9 of Standard
ISO 15825: the value for the density of carbon black to be intro- 25 duced is 1.86 g/cm3. The
temperature fortheReéfiperatare 'be irtfoduced isdéfdrminediaccording fo patagraph=rb.11. For the
type of spinning lquid 5thes ‘aguentist pptitn isrselected o This givesirisetoda vate:afGHR7 (g/cc) for

the density;of the gpinning, BOi%g@,t@gj_ a value Q&Q%ﬁ‘&}?) far the viseosity of _the_spigning liquid.

The light scattering correction is' effected with the gptions Selectable in the software dcplw 32: file =
carbon.prm; MidRoHREHER 35 Stibpletnemtaficr &' paragraph 10.1 of Standard 1SO 15825: the
centrifugal speed is set to 11 000 rpm. Supplementation to paragraph 10.2 of Standard ISO 15825:

instead of 0.2 cm3.ofethanak(paragraph WO-20004074435, 1k~ BCTAER2008/96583% 6;2), 0.85 cm3
of ethanol (para}L rag?l &21)61 injected. lSlépd%Ergentation to paragraph 10.3 of Standard 1SO 15825:

exactly 15 cm3of spinning @fuiart%gpaglrap
10

Supplementation to paragraph 10.7 of Standard
IS0 15825: immediately aftex the start of data
recording, the gpinning liguid 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 Dbaseline again within one  hour, the
measurement is conducted until the measured curve
20 raeaches the baseline again. When, however, the measured
curve rung tight to the baseline parallel to the
baseline, the measurement is ended after 10 minutes

with a parallel course of measured curve and baseline.

25 Supplementation to paragraph 10.11 of Standard
IS0 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 as 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

exceed 4°C.



- 56.5) are injected. Subsequently, 0.15 cm3 of ethanol (paragraph 6.2) is injected. The instruction in
paragraph 10.4 of Standard ISO 15825 is entirely inapplicable. 10 Supplementation to paragraph 10.7
of Standard ISO 15825: immediately after the start of data recording, the spinning liquid in the
centrifuge is blaoketedayitiv@43@&m3 of dodecane (paragraph 6.4). 5™ gpteroeitasion 1a paragraph
10.10 of Standard 1SO 15825: in the case that the measured curve does not reach the baseline again

within one hourythe mgasyementis condustedoiunti the measured ewve20ineaghessthe baseline
again. When, h e easyred, curye runs tight to the baseline parallel to the baseline, the
measurement ig %ﬁgegé %r 0 ?n%lnu%s@ V\ﬁ%g}%%raqﬁrgfig&lrs%agf rﬁfggs?ure(f %ﬁrgv%nan(gb%%eline. 25
SupplementaticH® parkgraph ¥0.21stStandartvso 5828 inktead’ ofthémethod described in the

instructions for determining the measurement temperature, the measurement temperature T which

should bedntragyced into fhe computer pragramis dgtermined 39 as dgllows; 1.5, 23 (1§ - Ta) + Ta,

where Ta denotes the temperature of the méasurement 35 chamber upstream of the measurement

and Te the tenfEraftite of i thed&t¥emefit cHAMBEF ADWNEFESM of “fhe MeaBUren&iit: The
temperature differércersholld mad exceéu4@2WQ2809/074485 - 11 - PCT/EP2008/065831 The
carbon black can be precompressed. The bulk density
The granulation liguids used may be water, silanes or
10 hydrocarbons, for example gasoline or cyclohexane, with
or without addition of binders, for example molasses,
sugar, lignecsulfonates, and numerous other substances

alone or in combination with one another.

15 The granule may be present in the particle size range
{ASTM D 1511) between 0.1 um and 5 mm, preferably
between 50 pum and 5 mm.

The carbon Pblack uged may also be carbon black

20 mixtures.

The process according to the invention can be carried

out without a vibration source.

25 The process according to the invention can be carried

out without a gtirrer.

The process according to the invention can be carried

out without a fluidizing agent.

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

The pyrogenic silica used may be Aerosil 80, Aerosil
200, Aerosil 0X 50 or Aerosil 300, the hydrophobized

pyrogenic silica used may be Aerogil R 8200, 2erosil



(DIN 53600) of the carbon black may vary between 0.03 and 1 kg/l, preferably between 0.05 and 0.5
kg/l. 5 The carbon black may be granulated. The granulated carbon black may be wet-granulated,
dry-granulated, oil-granulated and/or wax-granulated. The granulation liquids used may be water,
silanes or 10 hydroxaelsoris] 4d3@xample gasoline drcyelohexane, withr /@pwitheutoeiitian of binders,
for example molasses, sugar, lignosulfonates, and numerous other substances alone or in
combination with one anethesA5:The gramide maebepresest incthe:pasticlessize-kange<ASTM D

1511) between E&%/gr@ gndAgpg}nswi@reg%%blya get\évgergéqjgs qd M. 'li'% rcarg%%{ bl%%keused may

also be carbon black 20 mixtures. The process according to the invention can be carried out without
a vibration soureBL 95 Tk réced& dEeBrdiiE-tothe FFentBRtar Be BBt SUTRitAGUt @ stirrer. The
process according-to thedanvéntiomccarebe @aried out without a fluidizing agent. 30 The process
according tp the invention can be carried out with a fluidizing agent. The fluidizing agents used may
be pyrogenic silica, hydrophobized pyrogenic silica, pyrogenic mixed oxide or pyrogenic aluminum 35
oxide. The pyror’é%ﬁici]rﬁbja%&lﬁ]a?%%n&er@@ﬂ’Qé’,%éﬁ&sﬁfﬂ 206, KBIBETEX 5 or’Aero&iP300, the
hydrophobized igyfogenie silichtusedraiy becAerosil R 8200; AcrosilWwWQR009/074485 o112 -
PCT/EP2008/065831.-RR92 as-Agrpsil R 972, the pyrogenic mixed oxides used

10 The fluidizing agent can be mixed with the carbon black
in the fluildized 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 or extractant.

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

gases or vapors.

25 The extractants used may Dbe air, inert gases, for
example nitrogen, steam o©r air/steam mixtures. The
extractant can remove adsorbed compounds from the

carbon black.

30 The aftertreatment agent may be & reactive gas, for
example ammonia, sulfur trioxide, phosphine, chlorine

or hydrocyanic acid.

The aftertreatment may be a dryving.

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



may be Aerosil MOX 80 or Aerosil MOX 170, and the pyrogenic aluminum oxide used may be
Aluminiumoxid C from Evonik Degussa GmbH. 5 The fluidizing agent may be used in amounts of 0.1
to 10% by weight, preferably 0.5 to 2% by weight, based on the carbon black. 10 The fluidizing agent
can be mixed with theBGR BEK in the fluidizedlbed-or be introdecedgraddeetDitiete fluidized
bed. The process according to the invention can be carried 15 out without a fluidizing agent, vibration
source and stirset: dhesaftertreatment agent may be an oxidizing agent, desiccant or extractant. 20
The oxidizing agents used may be air, oxygen, ozone, nitrogen oxides, hydrogen peroxide and other
oxidizing gases or vapors. 25 The extractants used may be air, inert gases, for example nitrogen,
steam or air/steam migf“u?es.dl"fﬁ@%@(tracﬁﬁ‘ﬁ cantte SisorsEE cofpountlE frdhf ae®Carbon black.
30 The aftertreatmrentragehy may be a reactive gas, for example ammonia, sulfur trioxide, phosphine,
chlorine ok 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 pref?g’ed ases may be air,

m

nitrogen, argon of cormbusTioh FasEs Yor wxampte fcinarated tait gas & c&rbon Bidck

by means of temperature cor a combination of temperature

and, for example, steam.

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 bed wvia the carrier gas gtream, 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 used 1s ozone, the
temperature may preferably be 1{0°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 air/steam, the
temperature may preferably be 300°C to 600°C.
When the aftertreatment agent used is8 steam, the

temperature may preferably be B800°C to 1100°C.

30
The mean residence time of the carbon Dblack 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 cof carbon black to 10 g/g of carbon
35  Dblack.

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



WO 2009/074435 - 13 - PCT/EP2008/065831 process. For the drying, the apparatus used may be
heated externally. 5 The aftertreatment may be an activation of the surface by means of temperature
or a combination of temperature and, for example, steam. 10 The aftertreatment may be a chemical
gas phase depdsitiho@hemidal vapor deposition), Whieh is effecterCmAle XRidiZzeéd bediThe
aftertreatment agent can be introduced into the 15 fluidized bed via the carrier gas stream, via the
additional gas stream @r. viac eaabinatian of-the twa.e Thesaftertneatimentagent caa be dntroduced via
an additional f%%qﬁi{%u%quﬂ%g aftertreatment can be carried out at temperatures of 0C to 1200C.
When the aftertreatment agent used is ozone, the temperature may preferably be 10C to 100C. When
the aftertreatment agent used is NO,, the 25 temperature may preferably be 100C to 300C. When the
aftertreatment agent usethas:aifSteam, theetempératyre thay preferalsly be S0OCII0n600C When the

aftertreatment aggent used,is.steam, the stemperature may preferably be 800410, L100C, 30 The mean

residence time of the carpbon bla%ck in the fluidized bed apparatus may be 1 minute to 10 hours,

preferably 1 to BHoFS “HHE amoGHt SafErratment ayeRtmay be’T mghg of carb Bieick to 10 g/g

of carbon 35 black.order to remove excess aftertreatment agent. The
extractive blowing can be effected within the fluidized
bed or outside. The extractive blowing times may be
10 5 minutes to 10 h, preferably 30 minutes to 2 k. The
extractive blowing temperature may be 20° to 300°C,

preferably 50° to 200°C.

The aftertreated carbon blacks prepared by the process

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

20 inks, toners, coatings, dyesg, paper, bitumen, concrete
and other building materials. 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 bes used as
pigment blacks.

30 Figure 2 shows a ©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 example furnace kblacks, can be
aftertreated efficiently in a fluidized bed without
addition of fluidizing agents, stirrers, vibration
units, external fields or the 1like. The use of an

additional gas stream allows a stable fluidized bed to



The aftertreatment agent may be introduced preheated into the fluidized bed. WO 2009/074435 - 14 -
PCT/EP2008/065831 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 it Fopexdmple, air or nitrogen,t in erder to renevE £XE269 aftedBEtment agent.
The extractive blowing can be effected within the fluidized bed or outside. The extractive blowing
times may be 195 miinutesda 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, W stabilizer, conductive black
or pigment. ThE*5H&rtr&4ted 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, cgneretg,-and, gther building materals. Jihe aftertreated cathan, blagks prapaged, by the

process according to the invention may be employed as a reducing agent in metallurgy. 25 The

aftertreated carBoR bIAERS prepared By fePsrocdss Lacciffig il te imventon a préféfably be used:
as pigment blagkg 30 Figurs:2ishow® agiossibleschematic setuprot a Plluidized betl appdratus. The .

process according-to-the invention hag the- the name Printex 55, from Evonik
Degussa CGmbH.

10

Table 1

Carbon black Carbon Carbon Carbon
black A black B black C

BET (ASTM m’/g 660 115 110

D4ag20)

DBP (ASTM ml/200 g 102 114 46

24714}

Volatiles % by wb. 2 1 0.8

950°C

{IDIN 53552)

pH (DIN EN 7.5 10 9

ISO 787-9

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
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 Homogeneoug aftertreatment cannot take place.

Example 2



advantage 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 to WO
2009/074435 - ¥6 - R EP2H08565831 be obtaingd. Examples SEm/tte20@enmies she carbon
blacks listed in Table 1 are used. Carbon black A is 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-Carb r raon C rbﬂp black A hlack B blac 11_3 T T™M m2/g
660 115 110 D§§130)8D§£ ?JAQS%BI\%%%%(%%%; 11%1 46 %ﬁﬁﬁ%éﬂi‘e@% by vk%/tgé f&:db.zggA%ésoc (DIN
53552) pH (DINCER 2HREF 138 77-6 15 & mplé 1 @onfpifativeiedmpié 660 ofe&rbon black

B are introducetiédto asfluidized bedyapparatusaof diametei 45cnhand height kX5@ems The bed is 23
cm high. The carhor blagyis subjected do 2,20 flow,af £00,91,10001/h0f 3L thiough.a sintered metal

to a flow cf 5C0 1/h of air through a gintered metal
base. In addition, 500 1/h of air are introduced
through a nozzle which ig disposed in the middle
{counter tc the direction o©of the main gas flow) and

10 11l cm above the sintered metal base in the bed.

A stable, sometimes glightly 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 om.

The nozzle used is of the Schiick 121 tvpe.

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

The fluidized bed is heated to 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 ocut for 70 minutes. To remove the remaining
NO; the carbon black is subjected to extractive blowing

atter the oxidation for 1 h.

30 During the aftertreatment, in particular at the
elevated temperatures, the gas streams are reduced
intermittently, in order that no carbon black 1is
discharged from the apparatus. At 180°C, only 250 1/h
of carrier gag and 150 1/hh of additional gas stream are

35 reguired.

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

volatile constituents at 8950°C.



~ 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 cannot take place. Example 2 WO
2009/074435 - 16 - POUHEP20088065831 600 g ef garben black B areinterduaes)/intsa 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 through a
sintered metal Ease adglltl(on 500 1/]3 .of alr are mq v\%uced through a nozzle which is disposed in
the middle (counter tp direction of the main gasl?lo and 10 11 cm above the sintered metal
base in the bed. A stable, sometlmes slightly effervescent fluidized bed with a clearly visible upper
delimitation formas.0l5; The £arbon blackdred expands fromdhe originat beighicof 23.em toaa fluidized

bed of height 123 gy ] benozglg useilis.afthe Seick12h,bme, 20 4 he.pahon blackjaoduced has

a content of volatile constituents at C of 1.1%. The fluidized bed Is heated to 150C by an electrical

heater, and 30 HA%fR0O2 AréSadded to'thie &drriEMgal’ 95 suppited. THISEKdiZz2RE cdrBon black.
The oxidation isscérried oed fory Ceminltes. D réfbvethe fEmainingo NG2 thetdarboyblagk is

subjected to extractiveblewing affer the-exidagion for.1 h., 30:-Dyring thesaftertreatment, in. particular at

the elevated tegljperatgres the %as Str. ams are reduced intermittent]y, in order that no carbon black
i inst ung upward 1n an lrregular

10 manner. Homogeneous aftertreatment cannot take place.
Exanple 4

650 g o©of a carbon black A are introduced into a

15 fluidized bed apparatus of diameter 15 cm and height
150 cm. The bulk density 1s 90 g/i. The bed is 41 cm
high. The carbon black is subjected to a flow of
450 1/h of air through a sintered metal basge. In
addition, 450 i/h of air are introduced through a

20 nozzle which is 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 forme.

25
The carbon black bed expands from the original height
of 41 cm to a fluidized bed of height 130 om.
The nozzle used is of the Schlick 121 tvype.

30

The carbon black introduced has a content of volatile

constituents at 950°C of 2%.

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

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

The carbon black heats up with increasing reaction



discharged from the apparatus. At 180C, only 250 1/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 950C. WO 2009/074435 - 17 -
PCT/EP2008/0&88 21 B®xaniglé 3B (comparative exafriple) 650 g of apcarbar biack/A @bs siroduced 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 flawof 4501ar 99014 of ajethrough:a sinteredmetakbase «Astakle fluidized

bed is not formed; i is. flung upward in, an jrregular 10 manner. Homogeneous
ﬂﬂéﬁkﬁagc%%s&% Hpg,upward dn, ap jire

aftertreatment cannot ta ace.” Example 4 650 g of a carbon black A are introduced into a 15
fluidized bed apparatus of diameter 15 cm and height 150 cm. The bulk density is 90 g/l. The bed is
41 cm high. Thefcaslon black is:subfeciechto atflow ok-458dth ob didhroughsa sitenedImetal base. In
addition, 450 1/h.9f air.arejntrgduced through a 20 nozzle which is 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 carbon black bed expands from the original height of 41 cmto a
fluidized bed of'fieight 1836 crldilte. nozZleasedss oéthie Schlickd21dype. 38T hehearbor black

introduced has gcontent gvRlatilcatment), the fluidization of the carbon
black collapses.
10

Example 5 (Comparative example)

60 g of carbon black C are introduced into a fluidized
bed apparatus of diameter & cm and height 70 c¢m. The
15 bed is 10 cm high. The carbon black is sgsubjected to a
flow of 600 or 900 1/h of air through & polymer braid
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

20 thrown upward in the manner of a volcano at one point.

mxample 6

25 60 g of carbon black C are introduced into a fluidized
bed apparatus of diameter 8 cm and height 70 cm. The
bed ig 10 cm high. The carbon black is subjected to a
flow of 600 1/h of dried air through a polymer braid
base. In addition, 300 1/h of air are introduced

30  through a nozzle which is disposed in the bed centrally
{counter to the direction of the main gas flow) and
5 vm above the fluidization base. A stable, sometimes
slightly bubbling fluidized bhed forms, with a clearly
vigikle upper delimitation. ‘The carbon black bed

35  expandg from the original height of 10 om to a
fluidized bed of height 34 cm. The nozzle used is of
the Lechler 212 124 type.

The carbon black initially has a molsture content



constituents at 950C of 2%. In 0.45 m3/h of the overall gas stream, 50 g/m3 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% volatile constituents at 950C. The carbon black heats up with increasing reaction
WO 2009/074486 -2A@SPCT4#2R2008/065831 timelthe-additional (RESTHAEESA ¢ahxebrgtilced
intermittently down to 250 1/h. After the oxidation, the carbon black has a bulk 5 density of 45 g/l.
When the additicaettgas streamyis shiut dosn. (atithe end 61 the-adftertieatmentwthe-fluithzation of the

carbon black collapsgs. 10 Fxample s (Comparative example) 60.9.0f garhen black Cyarg introduced
into a fluidized bed apparatus of diameter 8 cm and height 70 cm. The 15 bed is 10 cm high. The

carbon black isSUBfEctEd fo 2 HloWFE 65 6766637 d¥air through a polymer braid base. A stable
fluidized bed does not form; instead one or more channels form in the carbon black bed, through

which the air flows, &nd garbon blackparticles are20thrown upwardiin the manpef 9f g volcano at one
point. Example 6 25 60 gg%c%rb,?p black C are introduced into a fluidized bed apparatus of diameter

8 cm and heigh?%tc%q.tThe bed’i€ 10 cm high. The carbon black is subjected to a flow of 600 1/h of
dried air through a polymer braid base. In addition, 300 1/h of air are introduced 30 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 slightly bubbling fluidized bed forms, with a
clearly visible upper delimitation. The carbon black bed 35 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 mest@reccogdi\d/® 2009/074435~ 13- PCT/EP2008/085882 0083 DB 1509) of 1.6%.
It is flowed through with the abovementioned air for 24 h and the fluidized bed apparatus is heated
externally. 5 After #hendrying the carbon black has a moisture content of 0.7%. WO 2009/074435 - 20 -
PCT/EP2008/065831 Claims 1. Process for aftertreating carbon black, characterized in that the
carbon black is 5 subjected to a carrier gas flow in a fluidized bed apparatus in the lower region of the

apparatus, an additioRaIgESstream i€ trod fckbiShto- i tfithdized B AfParatud Hifefthe carbon
black is aftertreated irtre-fuidized Asdl which arises:10 2:HRrocess farcaftertigatinlg carben black

according 4o Claim 1, charactetized iy thatheadditional gas-siream is infroduced at an gngle of 91
to 180 relative to the direction of the main gas 15 flow of the fluidized bed. 3. Process for aftertreating
carbon black according“ R ¢i&inT 1, (’fﬁjar%\%?grii%w?ﬁ tF YRS Bafbon BIEcRRRES fiftha8& black, gas

black, channel black, 2@\{sinip dlaek, thermal blackaacetylene bidckyglasasa  into  the

fluidized bed apparatus, and the carbon black is
aftertreated in the fluidized bed which arises.

10

Z2. Process for aftertreating carbon bklack according

to Claim 1, characterized in that the additional
gas stream 1g introduced at an angle of 91°¢ to
180° relative to the direction of the main gas

15 flow of the fluidized bed.

3. Process for aftertreating carbon Dblack accerding
toe claim 1, characterized in that the carbon black
used is furnace black, gas black, channel black,

20 lamp bklack, thermal black, acetylene black, plasma
black, Si-containing black, metal-containing

black, light-arc black or inversion black.

4. Process for aftertreating carbon black according
25 to claim 1, characterized in that no fluidizing

agent, no stirrer and no vibration are used.

5. Process for aftertreating carbon black according
to claim 1, characterized in that the
30 aftertreatment agent used is an oxidizing agent,

desiccant or extractant.

6. Process for aftertreating carbon black according
to claim 5, characterized in that the oxidizing

35 agents used are czone or NOy-containing gases.

7. Process for aftertreating carbon black according
to claim 5, characterized in that the exbtractants

used are air or air/steam mixtures.



black, Si-containing black, metal-containing black, light-arc black or inversion black. 4. Process for
aftertreating carbon black according 25 to claim 1, characterized in that no fluidizing agent, no stirrer
and no vibration are used. 5. Process for aftertreating carbon black according to claim 1,
characterized imsthat gloe /30 afiereatment agentused is an oxidizing-egent cdgsieassg o extractant.
6. Process for aftertreating carbon black according to claim 5, characterized in that the oxidizing 35
agents used are ozone or NOR-containing gases. 7. Process for aftertreating carbon black according
to claim 5, chargcteriz d in that th{:‘ extra%tantsF useg are air or SirlstegT n'ﬂxtures. WO 2009/074435 -
21 - PCT/EP2008/065831° 8 “Procéss for after r%%ﬁné" ‘carbor biack accc?r%mg 6 el
characterized in that tRe fluidi2éd Bed isBperteGEdABRUOGSly. 5I% Prodess foraftéitreading carbon
black according to claiab,ichasaeietzediinthat excess: aftertreatment agent is blown out with air or
nitrogen.

S. Process for aftertreating carbon black according
to claim 5, characterized in that excess

attertreatment agent ig Dblown out with ailr or

nitrogen.



