Carbon black, method for the production thereof, and use thereof The invention relates to carbon
black, to a process for producing the same, and also to use of the same. EP 0792920, EP 0982378,
US 5516833 and WO 92/04415 disclose furnace blacks which have a narrow aggregate size
distribution. 10 The known carbon blacks have the disadvantage of low C-14 content, indicating low or
zero content of nonrenewable feedstock. 15 It is an object of the present invention to provide a carbon
black which has high C-14 content derived from renewable feedstock, and which has a narrow
aggregate size distripution.and high modulus-20 The.ipventign provides a carhan-blackneharacterized
in that the C-14 content of the carbon black is greater than 0.05 Bg/g, preferably greater than 0.10
Ba/g, particulaHﬁ’ﬁré:f@de?f’gcreater than 0.15 Bg/g, very particularly preferably greater than 0 25 Bg/g,
and the 25 AD50/Dmode ratio of the aggregate size distribution is smaller than 0.7, preferably smaller

than 0.65, partigylarly preferably smaller than 0.6. Srid contentis determined as dellows: 30
1.Digestion of the sample The aim of digestion of the sgm@gés gofisg aete Lg}rclj%ecazarbon. analyte (14C and
Cste8m) from GtheF5ibstandes that Mightinterfers “and to concentrate a maximum amount of carbon
into minimum volume, in order to 35 create ideal measurement conditions. To this end, the carbon
black is subjectegl toycambustion jra quartz:glass tulbe usitgears excess of wxygen,/add thus converted
to carbon dioxide . 2. 2, Radiochemicalpurificatin Ihe said carbon dioxide is gissolyeddn sodium
hydroxide solution to give carbonate. To prepare the sample for measurement, the carbonate is
precipitated by fAéans 6340031 beeause the volume of the solution is firstly still too great, and the
scintillatior cocktail for low-level 1.,SC does not tolerate excessively high pHs. 3. 140 activity

determination by means of Quantulus 101220,LSQ The precipitatesis fitered:aad transfesred to a 20

mL measuring vessel (LSO vial). It has proved advisable to transfer no more than about 1.5 g of
BaCO3 to the measurémBitvessel Snce btiéiise e Meagtitémerit 15 rasults Would of course be
excessively distartedvby tadiomaciisles ©ccurring in the barium compound and derived from the
radioactive decay chain based on uranium or on thorium. The solutions without precipitated Ba003
serve as contral. In order to avoid 20 entraining any additional carbon which would distort_the results,
double-distilled \Water'is tded ¥Jo]r€fﬁe“ sgléticl)cr#se? A%glﬁfs vy II;nLlc%V(% ls%?ntiﬁgtiorggc(&fitaé%? are admixed
with the test speeirien The aFikturéiéfsanisle ahd Seinfitatibn ¢etktlt is tHek vigotoush??5 shaken
and subjected te-measwementintbe Quantalus 1220 ESCHERe measurementprocess:uses a cooling
time of about 180 minutes measuremepnt time 00.minutes. 30 Aggregate size distribution is
determined in alsc%:%?da%:lei:set\?vri%io %@&Hné&% I%ti 15§%Eé9fﬁ§tggdition, on 1st November 2004, modified
as follows: 1. Supplement to paragraph 4.6.3 of standard 1ISO 15825: Dmode is based on the mass
distributiarocurze: 2. iSupplement torparagesphes.tafistandaiad t$O 158262 BE-SOR: pdrtitlesizer
equipment used with the asseciated.deplw3d?2 evaluation seftwars, Version 3.81, ajl:ehtainable from
Brookhaven Instruments Coﬁrpora}ion, -3- 750 Blue Point Rd'tHgltS\Qlﬂ%qNY'oljwMZB 3/ Supplement
to paragraph 5.2°6Fstarittard 156 158257 The t6idwing equipient is used: GM2200 Uitrasound control
equipment, UW2200iacoustid transdaéer antha 5B 236 Sordtiode. ThesulErddsund Edhtrol
equipment, acqystie transducef apgd-soneirode aje obtainable from Bandeliyy glectranic GrabH & Co.
Kg, Heinrichstrabe 3-4, D-12207 Berlin, The following values are.set hgre on the ultraso control
equipmer%t‘:’3 pov%le%r%%/ibg&%gyc ea-%’.l(ﬁj 8. hi%%grrgsqp%%% %53% n%fsﬁ%algs% EB&% Iuewv%llsg:‘i r%go Watts
and to a set pulggdevel bf 80924, ShpplemeRE®iparalraph 5553 ofsfandaftfiso H5825: The
ultrasound timeds defined @as4/,5 mintitesably smaller than 0.6.

C~14 content is determined as follows:

36 1. Digestion of the sample
The aim of digestion of the sample 1s to i1soiate the
carbon analyte (Y% and Cerame) from other =substances
that might interfere, and to concentrate & maximum
amount of carbon intc minimum volume, in order tTo

create ideal measurement conditions. To this end, the

2
n

carbon black i1s subjected to combustion 1in a guartz
glass tube using an excess of oxygen, and thus

converted to carbon dicoxide.



5. The definition of "surfactant” differs from that 15 in paragraph 6.3 of standard ISO 15825 as follows:
‘Surfactant” is an anionic surfactant of the type Nonidet P 40 Substitute from Fluka, obtainable from
Sigma-Aldrich Chemie GmbH, industriestrasse 25, CH-9471 Buchs SG, Switzerland. 206.The
definition of spin fluid differs from that in paragraph 6.5-of standard 1ISO 15825 as follows: The spin
fluid is produced by taking 0.25 g of Nonidet P 40 Substitute surfactant from Fluka (paragraph 6.3) and
making it up to 1000 ml with demineralised water 25 (paragraph 6.1). The pH of the solution is then

adjusted to from 9 to %Q%J ing 0.1 mol/1 NaOH salution. The maximum time between production of
the spin fluid and use%ereo?#{s%we%rg. %The Jef%fftion of dispersion fluid differs from 30 that in

paragraph 6.6 &f'§tandstd 4SO 45828 s falidws: he dispersior fitit i€ prodtited B takiflg 200 ml of
ethanol (paragtaptir6:2) dad G.51g:0fiNonidet PO, Substitute sarfactaitdroprElukadpatagraph 6.3)
and making it up.to 1000 s with.demipgralised water 35{paragraph 6.1). The pH ot thesolution is
then adjusted to from 9 to 10£b)%using 0.1 mol/1 NaOH solﬂtion. Thfe aximum time between
production’of tHe’ di&p&rsior? fluidand UsE THEROFis T Week. 1 SUpplehtentto paragraph 7 of
standard 1SO 156825-Thie sarboh Black used: is-exelubivel: umpelictized ok pelletizedk tG The
instructions in payagraphs 8l 812, apd 8. 3.2 of standardISG 16825:areeintlydeplacetby the
following instrucﬂgn: The carbon black is gently crushed in an agate mortar, 20 ml of dispersion
solution (paragPap“h' 6.91) are then admixed with 20 mg of carbon black in a 30 ml beaded-rim. bottle
(diameter 10 28 mm, height#5 Hitht ialFhickAess A0 fi) Ahd BfEprodutd isteatéd with ultrasound
(paragraph 5.2) irva coeling bath (16C +/- 1C) for a period of 4.5 minutes (paragraph 5.2.1) so that the
carbon black becomes suspended.in the dispersion;salution. Aftet. the, 15 ultrasoundbyeagment, the

specimen is measured in the centrifuge within a period of at most 5 minutes. 10. Supplement to
paragraph 9 of 8tartard 10 iBBYSL The Carfort black HenSifPvalde 16 Be ae‘flftfér%ah?%%)ﬁ%og/cra. The
temperature forthertefigperature todre=20 enteredsis determined dn ac€ordarices withoparageaph 10.11.
The option "aqyeous’is selected for spin-fluid type. The resultantvalugdor spin=fluid density is 0.997
(g/cc), and5the resulgant value for spin fluid viscosit)éis 0.917 (cP). 'Iéhe Iiggtl-gg%tgeggng Zg correction is
applied by singoptions sél&ttable iithe dEpin 32 2oftwars file = carbon prni. Mie correction. 11.
Supplement to patagrapk 10 6f standaid IS 15825: The cehtiifdgd speedisdéfinec®as 11 000
r/min. 30 12. Supplement ta-paragraph: 10:2.6f standare:ISQ145825: @:85i0m3 ofethanob(paragraph
6.2) are injected instead of 0,2 crra of ethanol (paragraph.6.2). 13, Supplement tg p, raph 10.3 of
standard 1SO 15825 E?actlyOIS cm3 of sgﬁﬁﬂé%%@érag:ggéQ.S)ggrég?%@ C?r%%acted%g%%%%ﬁB of ethanol
(paragraph 6.2PEaRéR ijected. 2aCPhe IRStHICtiBR of parabFfaph 16:4 OF SENd& 136715825 is
omitted entirelyerrbx 45 Supplementdd paragraph 1@F-ofstandandiSOWEE825: Immediately after the

start of data recarding, 48¢ spin fluidin.the centrifuge is.covered with 0.1, cm3;of dgdecane (paragraph
6.4). s 16. Supplement to paragraph 10.10 of standard ISO 15825: If the measuremgnt curve does not

return to the baSeine\Within a Persd of ohé'ouf, the measiferéntis terminatéd after precisely 1
hour of measurenmentatiine atherthan restartingawith asdifferene10 céhtfuge-rotation rate. 17.
Supplement to paragraphz10;11:0fstandardd $0,15825 nstead ot using:the methed described in the
instructiogg for dgt%(rmrgnirg%the measurement temperature, the | easuremle[ent ggunr”éplqe;gtpr%T to be 15
entered into thescgm%uter pr%gram is determined as follows: T = 2/31£]Te -Ta) ¥ Ta, QOfvblhere Ta is the
temperature of He hehSiremERE cHEABESIGH O nicaktfeient 3md Te i§ el temipetatiife of the
measurement chamberafter nreasutement The temperature difference shiowdd not exceed 4C. 25 The
fraction of partiﬁlgg >tggq nm in the aggregate size distribution can be smaller than 10% by weight,
preferably smaller than 5% by weight, particularly preferably smaller than 3% by weight. 30 The
fraction > 150 nm is the proportion by weight of the aggregates having a Stokes diameter greater than
150 nm, and isdikewisgsabtaineddrom theraggregate size distributionsin accorgdances withestandard 1SO

15825 describeghabove.;35 The ADBQ valuesand the xmode are similarly: obtained from the aggregate

size dlstrlbutlonNglv%(gggé%arEc&\%l}h I?E)a P {% (IleCa)SlS C)Zfl%%sscglbed.above.

1. Supplement to paragraph 4.6.3 of standard I50

15825: Dmode 1s based on the mass distribution curve.

V)
o

2. Supplement t¢ paragraph 5.1 of standard IS0 15825:
BI-DCP particle sizer equipment used with The
associated depliw3Z evaluation software, Version 3.81%,

all obtainable from Broockhaven Instruments Corporation,



- 6 - The D75%/25% ratio can be smaller than or equal to 3.50, preferably smaller than or equal to
2.50, very particularly preferably smaller than or equal to 1,40. 5 The D75%/25% ratio is obtained from
the aggregate size distribution in accordance with standard ISO 15825 described above. The carbon
black according to the invention can be a 10 plasmazblack, gas black, channel black, thermal black,
lamp black or furnace black. The BET surface area of the carbon black of the invention can be from 10
to 400 m2/g, preferably from 40 15 to 300 m2/g, particularly preferably from 70 to 200 m2/g. The BET

surface area value is,determined in.accordance with standard ASTH D6556-04. The carbon black of
the invention carliJI ias\%g A narow 20 primary ﬁa?tslcle— |st'ribu'u{ij5n. This is determined to ASTM D3849 -

02. For the purposes 8FFiS-§HEY Fthe FolGWiAg Valies are deterfied DV, theVolutie-average
particle diametet, andN; arithmeticzaverage particle diametér. TH2DIDN ratio of the:primary

particle 25 distribyfion.can b smaller than ;14 cpreferably. smalle than. 1,42, particularly preferably

smaller than 1.11. The pH of'the carbon black according to the invention 30 can be from 2 to 11,

preferably from™%to’ F0, patiEar Preferably frith'e fo 16 Fhe p9'is Hatermmed i aceofdance with
standard ASTM:025%2-05. t The QANs/aluerof theccarbon Biack according 1o e 85 invekition can be
from 20 m1/10Q, g:19200-m1/100:9, preferabhfrom30:m1/109 gtodrGmli08-gane 3-4,
particularlyprefer rQ m1/100 gto 140.m1/100. g.OANabsorptignisdeterminedin, - 7 -
accordance Wit%?%&&%%@%l%&& The Z4M *-%Aﬁavaﬁjeesﬁ))f%ﬁee carbon ?ﬁggﬁ ac%:%rding to the
invention can betffori Po5m o0ty BPT60 ML/ £00 gOBrSTErabRAfFEH 30 M1AD0 §i6-140 M1/100 g,
particularly preferabiy-frem 50:m%/400:gito 120 mi/106:g.:24M4LAN absorptionds deternfined in

accordance with standar 493-QQ..10Q.The tint value of the,garbon black according to the
invention can bjhtiztg’?éorw?Ll 1?)%/%0%-5'}54000% p%eferab%/)?rom 50% to 200%, particularly referabl% #‘:om 80% to

150%. Tint valueris detefRingd i ecordants Tt Stahdard- ASTM B326505 48 Fhe ibdihe number
of the carbon black accotding td thesinvention: car besfrai A0mmg/gte 4000mylg,preferably from 40

mg/g to 300 mg/g, particularly. preferably.from 76 malg 16209 #ma/g: ledinenumbey isdetermined in 20
accordance with standard ASTM 01510-06, The CTAB valu% of theacgixilgon black Ca)lgci;ording to the
0

invention’can belroM G g to 250°m2fg, preférabiy flom 15’ m21gt6 206 h2/g particilarly
preferably from"25:20 m2/g16 1801m2/ICT AB valesis deterhfingd it acédrdahee withyst&ndard
ASTM 03765-0d«1he STSA value of the-garbean black.accardingstp thernventiomean bedrom 10 m2/g

to 250 m2/g, pr;f.erab[y ng;om 15c e214%'29 %‘9@ H]Z /gﬁ %{i}ggb&lg@gg@ggb% tf}rorm%Q 2/g to 180
€ [ ¢ Y 6-0

m2/g. The STS ‘Valie is determined in accordanée with standard ASTM 06556-04. The content of

volatile constitUentsin thie-catbort 35 biaddkaccording to the invention can be from 0.2 to 2.5,
preferably fromsL.0 to2:@; Rasticiianty preferablydiam 122:todl. 5.1 e eenténbof violatite constituents is

determined in %ggg%hwng .Sigang‘?frd s't%ﬁgi)é'}lés%%% 15825 as follows: The

spin fluid is produced by taking 0.25 g of Nonidet P 40

Substitute surfactant from Fluka (paragraph 6.3} and

making 1t up to 1000 ml with demineralised water

25 (paragraph ©.1). The pH of the soclution 1s then

adiusted to from 9 to 10 by wusing 0.1 mol/l NaOH

sclution. The maximum time between production of the
spin fluid and use thereof 1s 1 weelk.

7. The definition of dispersion fluild differs from

30  that in paragraph 6.6 of standard ISC 15825 as follows:

The dispersion fluid is produced by taking 200 ml of

ethanol (paragraph 6.2) and 0.5 g of Nonidet P 40

Substitute surfactant from Fluka (paragraph 6.3) and

making it up to 1000 ml with demineralised water

V)
N

(paragraph €.1). The ©pHE o0f the solution 1s then
adjusted to from ¢ to 10 by using 0.1 mol/1l NaOH
solution. The maximum time between production of the

-

dispersion fluid and use thereof is 1 week.



The content of toluene-soluble constituents in the carbon black according to the invention can be from
5 0.01% to 0.15%, preferably from 0.02% to 0.1%, particularly preferably from 0.04% to 0.07%. The
content of toluene-soluble constituents is determined in accordance with standard ASTM 04527-04. 10
The transmittance value of the carbon black accotding to the invention at 425 nm can be from 60% to
100%, preferably from 70% to 100%, particularly preferably from 80% to 100%. The transmittance
value is determined in accordance with standard ASTM 01618-04. 15 The transmittance value of the
carbon black agcording f0 theiavention, at 355, fyp.can be figm 5%.0100%, peeferablyfsom 10% to

100%, particularly preferably from 20% to 100%. The transmittance value is deteﬂ,rmlned 20 in
accordance with' tandar® AS TRIGIE18-0%¢ The-franSifittiarice Vaitie oFthE tafbort Bfack ccording to
the invention at:300 antcanibe from 1% to 100%, preferably from 10% to 100%, particularly preferably

25 from 20% tog100%<he yangmittancevalue s detepmined:in agcordancexvith-standard ASTM

01618-04. The sulphur content of the ca lack according tq the invention can be from 0% to 2.5%,
lphur fhe cafhan black according t9 the invention om

preferably?romos’o 0°05% %6 % %, bgrticu arly pre%ér@ably' from 049 161:5%. §ulp%r content is

determined in dcebidanicedwith stndar-ASTM 0T619-032TFhe thvehtiGi furthie? préVidés-a process for
producing 35 the-carken black acgerdingto:the invention through thermat oxidative=pyrolysis or

thermal cleavage of the carbon black feedstock, which js characterized in that the carbon black
feedstock com%r?s‘e%“{iw ?gne?/%)aab & %grat%gn %Q%Kblgckgfe? %t(l)ck and the avrqnount of ox;?%en present

during the pyroRy&id?6lBavage F&actién of thé tafbon Biatkeeaddtbckis shbstoicioRBTTES A
substoichiomettie amqunihefioxygen/means thatthe amolinkokexygen present during thedhermal

oxidative pyrolysis gt thermal ¢leavagesis zero, orjless than.js needed forthe stoishiometric conversion
of carbon black feedstock to CO2, The carbon black accordin%to the invention can.be groduced using

a carbon black f&&tstdck Which has® €/H tatio-of from .1 To 207 prétefably ronf0:316 %57,
particularly preférabiy drompi0.4 fo 2.4} withst5 panticdular preferehicedromi0L4 ¢o: 1. 15 CfkEratio is

determined in agcgrdangewith;standard ASTM.D537%3-02 and standasd ASTMEB291-02 by using a
EuroEA 3 O/H'IHQ elemental anal%ster from H%Eatech.ngi;rnh% reggtione%asnubre (tjerrﬂilnaged through
cooling to1 emp%ra"tﬁ?essoﬁgl wthE py?%?f/ls‘ié tempeera%)r“e or cﬁe’avage %mpera?ure. The renewable
carbon black feeglstoek Cagrbelbiogas, 25 Pageseedwil, 86ya 6/, “palnToil sufiflower oil, oils derived
from nuts or olive oil. Ehe presessaceerding te thesjriverttion £an bercasried autdn a frnace-black

reactor. 30 Th%rgce%s %tgg in%eirlitl% C@@%%g%gied&%&a furnace-black reactor which, along the
o LO™

reactor axis, has a combustion zone, a reaction zone and a termination zone, by producing a stream of

hot exhaust 35 ga%in #&Eombt&ion Zeethfdubticontpleté BEmBbGSHORTGHE LRI ihA gas comprising
oxygen, ard passingrthe exhaustigas froimthe caombustiorozohentheought the reactiony zene into the

teﬂnMaﬁonzon§@Uﬂ@ng§he option “agueous” 1s selected for spin-fluid

type. The resultant walue for spin-fluid density 1is
0.997 {(g/cc), and the resultant value for spin fluid
viscesity is 0.917 (CP). The light-scattering

25 correction i1g applied by using options selectable in
the deplw 32 software: file = carbon.prm; Mie
correction.
11. Supplement to paragraph 10.1 of standard IS0
15825: The centrifuge speed is defined as 11 000 r/min.

30 12. Supplement to paragraph 10.2 o©of standard IS0
15825: 0.85 cm® of ethanol (paragraph 6.2) are inijected
instead of 0.2 cm’ of ethanol (paragraph 6.2).
13, Supplement to paragraph 10.3 of standard ISO
15825: Exactly 15 cm’

35 injected. 0.15 cm’ of ethanol (paragraph 6.2) 1s then

of spin fluid (paragraph ©6.3) are

injected.
14. The instruction of paragraph 10.4 of standard IS0

15825 is omitted entirely.



- 10 - carbon black feedstock into the hot exhaust gas in the reaction zone, and terminating carbon
black formation in the termination zone by spraying water into the system. 5 The carbon black
feedstock can comprise > 0.001% by weight, preferably 0.1% by weight, particularly preferably 1 25%
by weight, with particular preference 99% by weight, of renewable carbon black feedstock. The
carbon black feedstock can consist of renewable 10 carbon black feedstock. The carbon black
feedstocks can be introduced through nozzles by means of radial lances and/or axial lances.The
renewable car black feedstock can, be sqlid, 15 liguid or.gaseous..-Th lid,renew carbon
black feedstoc?gén b%lfﬁ B %Irnr%%%spe%ed %atﬁg%%?qtﬁpgn bljé%k eecﬁsfock%?%ﬁﬁﬁ?g car %n black
feedstock can Be &tomized By présstite; of by avapbir 6ricohtprédsedah® 20" Fhe catboh black
feedstock can e a mixture fmade of renewabte carbodmhlack feedstocksandiafliquid aliphatic or
aromatic, saturgtiedd%rm%rag%q&Qg%_rpgggpog_s ora mixture of these, or can be coal tar 25 distillates
or residual oils which are produced during the catalytic cracking of petroleum fractions or during olefin
productior’throti§h cradkiig BRAEFhtha%dr Jas 6t 885Fhe darbof bi&ck feRURIEER¢an e 3 mixture
made of renewabl&Zcarbdit black feetstockeanthof gasevts darbonrbtackifeedstocks; farhexample
gaseous aliphaticsaturgted or wnsaturatedhydracarbons, mixturgs thereof Qe naturakg@as. 35
adapted to various reactor types Cland reactor sizes. The carbon black feedstock atomizer used can
comprise either” é‘simﬁleé”ﬁ?é'ssur% Atomizers (mbnﬁefé-ﬁﬁ%‘gtomizé?sﬂu(%:r twin-fldiid atomizers with internal
or external mixinghFhe carbdh blackstdeording a6 e invetion'tahbe used &5 relrffdfciig or other
filler, UV stabilizer: eonductivercarbon dlack-argpigment. The carbon blacks 20 according to the
mventlo_n can bﬁy‘sgdgg r%%%re%r%d rutl_aober |§%Jé%%,_ astic, _p{l{lf{ln%@k%%%a!gés a@_g@ther inks, in
toners, in lacquers, in pa%)r]ts, in paper, in adhesives, atteries, in pastes, in bitumen, in concrete and
in other constructioR 15 matéfh&RThelcarbdnBlacks acdbrdifg Yo the frverttion can be-tised as
reducing agentinmetatiurgyn s The ingention fiktherpiovides polytrier mixtures svhiemare:
characterized in thatthey comprise at.leagt.one 2Q pelymer and.at Jeast one carbop plagk.of the

invention, Polymers can be plastics or rubbers. Polymers can be 25 starch or starch blends with
polyester- With BBIyRSERT antideS, or tith poiviitetHanes of BoRNinyt &lcohdr Or taitbe céffulose
products, for exXamplecellulose acetate (CA), vulcanized fibre, cellulose nitrate, cellulose propionate or
cellulose acetobutyrate, 30 polylactic acid (PLA), polyhydroxyalkanoates, for example
polyhydroxybuL?(rig: a%iéc%(P ), Jjg;il@j chtiEacasein, gelatine, polytrimethylene terephthalate (PTT),

ne

polyamides, polybuty u%cinates, polybutylene  terephthalates,polycaprolatones,polyhydroxy-

35 alkanoates, polyhydroxybutyrates, polyhydroxybutyrate-
co-hydrogyalonates;polyhydiexybutyratergo=hydroxy- hexanoates,palyactides,acryloniirterbutadiene -

12 - potymer asplopirie-duiadiene-agvienlgsio- (B aenloniclesyiadiens-spyenepolymer.

acrylonitrile-chlorinated poly ene-styrene, acrylo- . 1 N
nitrile-(ethylendifropyleacdiens) ifrene (KEPBMST S ol RBEASryloRiile-hBtRTHEES rylate
polymer, acrylonitfile=styrene-actrylatepolyrmereeldosel °C .
acetopropionate,cellulose-formaldehydepolymer,
25 The fraction of particles > 150 nm in the aggregate
size distribution can be smaller than 10% by weight,
preferably smaller than 5% by welght, particularly

preferably smaller than 3% by welght.

30  The fraction > 150 nm 1is the proportion by welght of
the aggregates having a Stokes diameter greater than
150 nm, and 1s likewise obtained from tThe aggregate
size distribution in accordance with standard IS0 15825

described above.

&8}
|63

The AD50 wvalue and the Dmode are similariy obtained
from the aggregate size distribution in accordance with

standard IS0 15825 described above.



cresol-formaldehyde polymer, carbon fibre plastic or carbon-fibre-reinforcedplastics,carboxymethyl- 10
cellulose, cycloolefin copolymer, chloroprene rubber, casein-formaldehydepolymer,cellulosetriacetate,
diallylphthalatepolymer,ethylene-acrylicacid polymer, ethylene-butyl acrylate plastic (EBA), ethyl
cellulose, ethylene-ethyl acrylate polymer, ethylene- 15_methacrylic acid polymer, epoxy polymer,
epoxy resin ester,ethylene-propylenepolymer,ethylene- tetrafluoroethylene polymer,ethylene-vinyl
acetate (EVA)polymer,ethylene-vinylalcoholpolymer, perfluorinated ethylene propylene polymer, furan-
20 formaldehyde polymer, generic term for fibre-reinforced plastics, glassfibre-reinforced epoxy resin,
generic term for glassfibre-reinforced plastics, high-density polyethylene (HDPE), fabric-based
laminate, liquidZc§stal pofyiier: méthylmetRasryiste-bataierfestyreré 25 polyReE methyl
methacrylate-acryfanitrilesbutadienestyrene | mmethyleceluose; medivm-density polyethylene (MDPE),
melamine-formgldehyde, polyer melaming phepgliorpaldeliyde RAYMEL 1 o 140,

a-methylstyrene-acrylonitrile plastic, nitrile rubber, nitrocellulose, non crimp 30 fabrics polymer, natural
rubber, poéamrr‘a'éﬁ3 polyacrific aciizpoiyarylethefketond Polyaniideimie® BBiyagR e Spdijacrylonitrile,
polyarylate, polgasy/taride} polybuiene, potybutydbeeylate] 1;2- polputadiene ] folybutehnginaphthalate,
polybutylene 35;terephthalate pelycarbonate, polycyclohexenedimethylenecyclohexanedicarboxylate,
polycarbodiimide,polycaprolactone,polycyclohexene- dimethyiene terephthalate,
polychlorotrifluoroethylene, - 13 - polydiallylphthalate,polydicyclopentadiene, polyethylene,chlorinated
polyethylene(CPES, 02 HensitypbiyethyierettDREY lindarl bWl e asitepslyethylepa (LiDPE),
ultrahighsmolargnass:polyethylene &:UHMWRE), verrdew:density polyethylenel (VEDRE), polyester

carbonate, pOIVféan r?jtﬁgrclﬁet Qef%(%lxgtggr}g§te(g,kpolyetherimide, polyether ketone, polyethylene
naphthalate, polyethylene oxide, ethy ene-propy?ene' polymer,polyethersulphone,polyesterurethane, 10

polyethylene terephthalate, polyether urethane, phenol-formaldehyde, perfluoroalkoxyalkane,
polyimide,polyistlzutyleRE, pelyisdeyanurate; polyketone;spolymethacrylimide kpolymethyl=

methacrylate, poly;NmethylmethanTylimidg, poly:4smethyly(1)-pentene; polys 15 a-methylstyrene,
polyoxymethylene; palyformaldehyde, polyprogylene, chlorinated polypro Xlene, expandable

Polypropyigne (EPP)>HightimSact-résidtance poiypropyeht-iEB) polyphemieneéther, -©
polypropyleneoxitie, pélypheriieneBaphide 26 polyphienylenelsulphbne deolystyrenes expandable
polystyrene (ERS): highrinpaci-resistance-polystyrene (thRE)-polysulphone, polytetrafluoroethylene,
polytrimethyleneterephthalate,polyurethane(PU), polyvinyl acetate, polyvinyl alcohol (PVOH), polyvinyl

25 butyrate, polyvinyl chloride, vinyl chloride-vinyl acetate polymer, chlorinated polyvinyl chloride
(CPVQC), high-i%ﬁct-@éﬁ@%c@é@l?@in)@@hl@r}i@e, Qﬁﬁl@@ﬁé@éﬂ @Wi@ﬁ@lﬂorﬁie YPVvTy,
polyvinyligiene ghiofide polyxinylidere fluosde  palyvioyl.flugride; 30 determined to
polyvinylformalpolyvinyloarkazoleg polywinylpyreqiidone. styrene-acrylonitriepglymer, .
following values are determined: DV, the volume-average
particle diameter, and DN, arithmetic average particle
diameter. The DV/DN ratic of the primary particle
2bh distripution can be smaller than 1.14, preferably
smaller than 1.12, particularly preferably smaller than

1,11,

The pH of the carbon black according to the invention
30 can ke from 2 to 11, preferably Ifrom 5 to 10,

particularly preferably from € to 10. The pH is

determined in accordance with standard ASTM D1512-05.

The OAN wvalue of the carbon black according to the
35 invention can be from 20 ml/100 ¢ to 200 ml/100 g,
preferably from 30 m1/100 g to 170 ml/100 g,
particularly preferably rom 40 ml/100 g to

140 ml/100 g. OAN absorption is determined in



styrene-butadiene polymer, styrene-butadiene rubber, siliconepolymer,styrene-maleicanhydride(SMA)
polymer,styrene-a-methylstyrene polymer,saturated 35 polyester,urea-formaldehydepolymer,ultrahigh-
molecular-mass polyethylene,unsaturated polyester, vinylchloridepolymer,vinylchloride-ethylene
polymer,vinylchloride-ethylene-methylacrylate (VCEMA) polymer, vinyl chloride-ethylene-vinyl acetate
polymer, vinyl chloride-methyl acrylate (VCMA) polymer, vinyl chloride-methyl methacrylate polymer,
vinyl chloride-octyl acrylate (VCOA) polymer, vinyl chloride- 5 vinyl acetate polymer, vinyl
chloride-vinylidene, chlori olymer, vi resin, a sshinked polyethylene. The invention
further providesa1 Fub%%gﬁgér%?v%ic %%l}g%e éghg%g%fér?gz%gﬁi?tr?gt"they comprise at least one rubber
and at least one carbon black according to the invention. The amounts that can be used of the carbon
black 15 accordihg t@ thedingantiorsaresfromh o 150864y eight: preferataty fromc40 t6:200% by
weight, particularly preferably from 60 to 89%,hy weight; based on the amaynt,of theyrubber used. 20
The rubber mixture according to thFe invention can ggmﬁise silica,f?referit])_l precﬁié ted and fumed
silicas, and als§ haturam” ddcurring "Miheral, silicitid, itne-{pe of fime-containihy fillers. °The rubber
mixture accordipg:to tkeirvehtion capcefifprisel25 orgahosilanes, stchnag bisttrialkoxysifylalkyl)
oligoorIpﬁlﬁsulmmw,ﬁ@v@@ele bé%@ﬁi@th@milymwb@iwphidﬁsgr Q%&(ﬁ,r@m@&m&lglp@p?ﬂ)
tetrasulphide, or mercaptosilanes.. ercaptosi C nds of the general formula - 15 -
where R4 is ide%%%gﬁ(;graé}ﬁeere“ﬁ%%&n I%aan réi:)trn((}‘:h5§1§’%§r1 u% %gr%%%% saturated or unsaturated, aliphatic
bivalent 01-030 hydrocarbon group, preferably OH2-0H2, OH2-0H(OH3), -CH(OH3)-0H2-,
OH2-CH2:0H2 omna mixiture Sthereof, 8Fis ppaveragedrontl ta-80, preferably from ta 20, particularly
preferably from.2 (o 15, vely patticylarly preferably from 319,10, Ra s composedof at least 1,

preferably at least 12, carbon atoms and is an unsubstituted or substituted, branched or unbranched
10 monovalent afkyf, &ikenyPHryRsrAralkyy gfotipt GRaRe'is H FethVT, ettyl, propyl, 68030 branched
or unbranched mohovalent atkyt, atkeinyddaryl ror aratkyt grouE oran-(R7)¥3Sirgreup, Whefé!R7 is a
01-030 brancheder:unbranched alkyl or alkenyl group, 15 R2 is a branched or unbranched,saturated
or unsaturated, aliphatic, aromatic or mixed aliphatic/ aromatic divalent 01-030 hydrocarbon group and
R3is H, or (C=0)-R% where R8 is a branched or unbranched, saturated or unsaturated, aliphatic,
20 aromatic or fiixed aliphatic/aroratic mbnovelerite012080, ‘prefefalily 05116 030, partietiarly
preferably 05 to Q2Q. very partigularhy: preferably 07:4g 015 .-extremely.preferably H7=te-EGil,yhydrocarbon
group. 25 The rubber mixture accordi the jnvention can comprise at least one ca black
according to thé’LI fn?/%nrtgl]oaé,mp%f&pifaﬁer&ggtﬁfﬁnrﬁgg ’sillié)aa, ‘naturally I&Zurﬁﬁé%%gi%iil%#& lime-type
or lime-containing filérfandan érfaritiiidne. §@¢h@®ruﬁb‘é¥”ﬁﬁ%turésacé%ﬁ&iﬁﬁ%rfﬁ@in\}éhtion can
comprisezbbes atxitiares.Materials: suitabie forgroducing ke tuthber mixtures 35 according to the
invention are not only natural rubber but also synthetic rubbers. Examples of preferred synthetic

rubbers are described in W. Hofmann, Kautschuktechnolo%e[Rubbertechnology],Genter - 16 -
The CTAR wvalue of the carpon lack accordirng” to the

invention can be from 10 m®/g to 250 m’/g, preferably
from 15 m“/g to 200 m®/g, particularly preferably from
25 20 m?/g to 180 m*/g. CTABR value is determined in

acocordance with standard ASTM D3765-04.

The STSA value of the carbon black according to the
invention can be from L0 n@/g to 250 m’/g, preferably
30 from 15 m°/g to 200 m?/g, particularly preferably from
20 m?/g to 180 n®/g. The ST8A value is determined in

accordance with standard ASTM D&556-04,

The c¢ontent of wvolatile constituents in the carbon
35  black according to the invention can be from 0.2 tc
2.5, preferably from 1.0 to 2.0, particularly
preferably from 1.2 to 1.5. The content of wvelatile

constituents 18 determined in accordance with standard



Verlag, Stuttgart 1980. They comprise inter alia polybutad ene (BR), 5polyisoprene styrene/butadiene
copolymers, such as emulsion SER (ESBR) or solution SER (SSBR), preferably having styrene
content of from 1 to 60% by weight, 10particularly preferably from 2 to 50% by weight, based on the
entirety of the polymer, chloroprene (CR), isobutylepefisoprene copolymers (IIR), 15
butadiene/acrylonitrilecopolymers,preferably having acrylonitrile content of from 5 to 60% by weight,
preferably from 10 to 50% by weight, based on the entirety of the polymer (NBR), 20 partially or fully
hydrogenated NBR tubber (HNBR), ethylene/pro y ene/diene copolymers (EPDM) or
25abovementionedrubbersadditionallyhaving functional groups, such as carboxy, silanoi, or epoxy
groups, examples being epoxidized NR, carboxy-functionalized NBR, or silanoi- (-SiOH) or
siloxy-functiondlized (8ROR) SBR,30 andaisemixturesicf these sibbiers Ninspartisular, ar tyre treads
can be produced, by 4sing, aniopically-polymerized - SSBR rubhets(sohion-SBR)Y,35 with.glass
transition temperatyre above -50C, qr else a mixture of these with dj rubbers. - 17+,
furtherrubbera xﬁ%};iﬁes,sﬁghajr)é;ic‘rﬁ%h acgélgrrjaet%ras%f %%tio%é)rﬁs, hb:g?ét%bili%grs, Il%ht o
stabilizers,anticzonahts:procegsingaias e r g3lasticizers ¥ackifierst blowirgagents, dyes, 5 pigments,
waxes, extendersy organic acids Jetarders; inetaloxides;andalsoactivators,sushasrmined

diphenylguanidine,triethanolamine nget%é/&lh e glé{cglgalgpgﬂtﬁmmﬂqd polyethylene glycol,or
hexanetriol, these 8&%81&%%%%%"%&)5 rub e??ngustry. LU The amounts used of the rubber auxiliaries

can be conventional, depending inter alia on the intended use. Examples of conventional amounts can
be amounts of from G 1 40 50% by weight,sdased of rabker.cGrosstinkingzagents-that dandbe used are

sulphur, organic sulphur donors, .o free radicad gepgrators. The rubbgr mixiures of the dnvention can

moreover comprise _vulcanization accelerators. E)garggles of suitable vul anizagg% accelerators are
mercaptobenzGthiaz6ies suiphénamides guahidines! thiurdmis, dithiocarbamates thiouteasand

thiocarbonatesfrom 80% to 100%. The transmittance value is determined
in accordance with standard ASTM Dielg-C4.
15
The transmittance value of the carbon black according
o the invention at 355 nm can be from 5% tc 100%,
preferably from 10% to 100%, particularly preferably
from 20% to 100%. The transmittance value is determined
20 in accordance with standard ASTM D1618-04.

The transmittance value of the carbon black according
to the ‘invention at 300 nm can be from 1% to 100%,
preferably from 10% to 100%, particularly preferably
25  from 20% te 100%. The transmittance value is determined

in accordance with standard ASTM D1&618-04.

The sulphur content of the carbon black according to
the invention can be from (0% to 2.5%, preferably from
30 0.05% to 2.0%, particularly preferably from 0.1% to
1.5%. Sulphur content 1s determined in accordance with

standard ASTM Digl9-03.

The invention further provides a process for producing
35 the carbon black according to the invention through
rhermal ozidatlive pyrolysis or thermal cleavage ©f the
carbon black feedstock, which is characterized 1in that

the carbon black feedstock comprises a renewable carbon



25 The amounts that can be used of the vulcanization accelerators and crosslinking agents are from
0.1 to 10% by weight, preferably from 0.1 to 5% by weight, based on rubber. 30 The blending of the
rubbers with the filler, and if appropriate with rubber auxiliaries, and the organcsilanes, can be
conducted in or on conventional mixing assemblies, such as rolls, internal mixers, and 35 mixing
extruders. Rubber mixtures of this type can usually be produced in an internal mixer, beginning with
one or more successive thermomechanical mixing stages in which the following are incorporated: the

" 18- r“bbers’1%‘1%%%rb%‘e%%%%C%T%‘gégéh%&%vﬁé?@%éf %%Sf&%a JQQ&'gggﬁQ‘M&e

organosilane, and the rubber auxiliaries, at from 100 to 170C. Thesequence of ition and the
juncture of additiof of ¥ tHe'irdividual @8ifipehents 84l hale ddecisive effécitiete onithe broperties
obtained from thesmixturekThe crosstinkingichemicals are then usually admixed with the resultant
rubber mixture in an internal mixer or on a roll at from 40 to 120C, the mixture then being 10
processed to give what is known as the crude mixture for the process steps that follow, %xamples
being shaping and Viftanizatioh Fhe VifcarfiZ4tiBh of the ribbe? Mixtdtes bt the 15 inverition can take
place at temperatgrestof from@0y0=200C preferablyfromal 30 ¢ 180C tihappropriateturitler pressure
of from 10 to 2Q9,bar. Jhesrubber-mixtures of thesinyentionsare suitable for; ppeumatie sheathing,
coverings, andothecgtgges, g?joVsesthgve g§g§, %hiogm%glgs,csealig Jor tq% production of tyre treads,
cable conveyor%eeefts, roll rings, profiles a‘ﬁd*aamplng“ellemen%s. 25°The Tnvention further provides
plastics mixturési\iRich &re ehafaeterized-ifethat they comprise at least one plastic and comprise at
least oneicarbon black of the invention. 30 By way of example, plastics can be PE, PP, PVA or TPEs.

The plastics mixtres of the inventign can be ysed for producing cables, pipes, fibres, foils, in

particular agricultural foils, engineering plastics and migectlon- 35 moulded items. - 19 - black of the
invention. ThehvERtSH further Provides prmtinglinks whithare Yharddtéffed tthat théy comprise at
least one carbaneS biack of thecinvention The carbon bisckraceording torthé inventiorihds the

advantage of high.Q-14, content andthetefore, high content of garbon derived; fram rengwable raw
material. 10 Fossil CO2 emission is thus reduced. Anﬁthgr advarltage IS narrow aggiregate size
LA to 1UI5.T O/H ratio” 1s

distribution’ andthe High niddufis assb&iatsd thérdlit

determined 1in accordance with standard ASTM DS373-02
and standard ASTM 5291-02 by using a EuroEA 3000/HTO

elemental analyser from Hekatech.

20 The reaction can be terminated through cocling to
fTemperatures below the pyrolysis temperature or

cleavage Temperature.

The renewable carbon black feedsteock can be biogas,
25 rapeseed o0il, sovya oil, pelm oil, sunflower oil, oils

derived from nuts or olive oill.

The process accerding to the invention can be carried
out in a furnace-black reactor.
30
The process of the invention can be carried cut 1in a
furnace-black reactor which, along the reactor axis,
has a combustion zone, a reaction zone and a
termination zone, by producing a stream of hot exhaust
35  gas in the combustion zone through complete combustion
of a fuel in a gas comprising oxygen, and passing the
exhaust gas from the combustion zone through the

reaction =zone into the termination zone, mixing a



Examples 15 Example 1 (Carbon black production):  The carbon black reactor shown in Figure 1 is
used to produce a series of carbon blacks according to the 20invention. Figure 1 shows a longitudinal
section through the furnace reactor. The carbon black reactor has a combustion chamber in which the
hot process gas for the 25 pyrolysis of the carbon blagk-oil is produced through combustion of natural
gas with introduction of an excess of atmospheric oxygen. The combustion air and the fuel are
introduced by way 30 of the apertures 1 in the end of the combustion chamber. The combustion

chamber narrows Jo the anner ¢.a.ne lowayds [he narrapest seelan. The carhan biagk feedstock
is introduced at the narrowest section t rough nozzles by way of radial lances 3 and/or 35 axially by

way of lance 2. 7&RéT gedsagetttoughiifie Trarfbwest sebtion tHeYeadtiongas Mixiiie €xpands into
the reaction chamberhe 20 « hithesetminationzoné; water is sprayedvatoethe system threugh the
quench-water lance 4. The list below gives the dimensions of the reactor nused: Maximum
combustion chamber diameter:220 mm Combustion chamber length as far as narrowest 556 mm
section: Length of conical portion of combustion 256 mm chamber: Diameter at narrowest section:44

mm Length of Farfowests&ctio 166 miREAGTo Chariber drsieter:200 mnd Makirurt Position of
guench-water lance(s) 1)616@ afmmaeasurec: fromléntrybinto the harowestsectionafter entry -: prior

to entry) 10 Thgiléeééi?sgﬁ% produce the,carbon blacks comprises hatural,gas and.a cathon black oil
with carbon content 91.3%

9 y weight and_hydrogen content 7.87% by weight. 15 Table 1 lists the
reactor parameterg-tor produting Earbor EIa&??ggé%%%g (6} eoilﬁve%n}:\l%%%ﬁ\f/]%%%%e%% ¢arbon
blacks are prodiiced (cariomblacks ©81 ttr€BS) ¢ The production conditicns differ &y partieular in
relation tg the ameuntofithe sarben-biaek faedstock 20injected at the narrowest section. - 21 - Table
1: U Measured from entry into the narrowest section - 22 - The properties of the resultant carbon
blacks are determined in accordance with the following standards and have been listed in Table 2: 5
CTAB surface drea: ASTNIDB765 36dine AaMBERASTMEDISfge  introduced through

nozzles by means of radial lances and/or axial lances.

The renewalble carbon black feedstock can be solid,

1% liguid or gaseous. The solid renewable carbon black
feedstock can be in a form dispersed in the carbon
black feedstock. The liguid carbon black feedstock can
be atomized by pressure, or by a vapour or compressed
air.

20
The carbon black feedstock can be a mixture made of
renewable carbon black feedstock and of liguid
aliphatic or aromatic, saturated or unsaturated
hydrocarbons or a mixture of these, cor can be coal tar

25 distillates or residual oils which are produced during
the catalytic cracking of petroleum fractions or during
olefin production through cracking of naphtha or gas

oll.

30 The carbon black feedstock can be a mixture made of
renewable carbon black feedstock and of gaseous carbon
bhlack feedstocks, for example gaseous aliphatic,
saturated or unsaturated hydrocarbons, mixtures thereof
cr natural gas.

35
There 18 no restriction of the process according to the

invention to any particular reactor geometry. It can be



STSA:ASTM 06556 BET:ASTM D6556 DAN absorption:ASTM D2414-00 10 24M4-0AN
absorption:ASTM D3493-00 pH:ASTM D1512 Transmittance:ASTM 01618-04 Sulphur content:ASTM
01619-03 Toluene-soluble fractions:ASTM 04527-04 15 Volatile constituents:DIN 53552 Tint:ASTM
03265-05 The AD50 value is the width of the aggregate-size distribution curve at half peak height. The
Dw value is 20 the weight-average of the aggregate size distribution. The Dmode value is the most
frequent aggregate size (peak maximum of the aggregate size distribution curve). The D75%/2586

ratio is calculated by taking ihe quotient gfshat.particle, diameley for which.750%,afdhe 25 particles are
smaller and 25% o t%e particles are larger and that particle diameter for which 25% of the particles are
smaller and 75% are larger, based on the entire aggregate site distribution by weight. - 23 - Ln ai'cl4
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either simple pressure atomizers (single-fiuld
5 atomizers) or twin-fluild atomizers with internal or

external mixing.

The carbon blacks according to the invention can be
used as reinforcing or other f£iller, UV stabilizer,
conductive carbon black or pigment. The carbon blacks
10 according to the invention can be used in rubber and
rubber mixtures, plastic, printing inks, inkijet inks
and other inks, in toners, in lacguers, in paints, in
paper, in adhesives, in batteries, in pastes, in
bitumen, in concrete and in other construcition
15 materials. The carbon blacks according to the invention

can be used as reducing agent in metallurgy.

The invention further provides polymer mixtures which
are characterized in that they comprise at least one

20 polymer and at least one carbon black of the lnvention.
Polymers can be plastics or rubbers.
Polymers can be

25 starch or starch blends with polyester, with polyester

amides, or with polyurethanes, or polyvinyl alcohol, or

can be cellulose products, for example -cellulocse
acetate (CA), vilcanized fibre, cellulose nitrate,
cellulose proplonate or cellulose acetcbhutyrate,
30 polvliactic acid {PLA), polvhydroxyalkanocates, for

example polyhydroxypbutyric acid (PHB), lignin, chitin,
casein, gelatine, polytrimethylene terephthalate (PTT),
polyamides, polybutylene succinates, polvbutvlene
terephthalates, polycaprolatones, polyvhydroxy-
3%  alkanocates, polyhydroxybutyrates, polyhydroxzybutyrate-
co-hydroxyvalonates, polyhydroxybutyrate-co-hydrozy-

hexanoates, polyactides, acrylonitrile-butadiene
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polymer, acrylonitrile-butadiene-acrylate plastic
(ABAY, acrylonitrile~butadiene-styrene polymer,

acrylonitrile-chlorinated polyethylene-styrene, acrylo-
nitrile~{(ethylene-propylene-diene)-styrene {(AEPDMS)
5  polymer, acrylonitrile-methyl methacrylate polymer,
acrylonitrile-styvrene-acrylate polymer, cellulose
acetopropionate, celliulose-formaldenvyde polymer,
cresol-formaldehyde polymer, carbon fibre plastic or

carbon-fibre-reinforced wlastics, carboxymetnyl-

[
e

cellulose, cycloclefin copelymer, chloroprene rubber,
casein-formaldehvyde polymer, cellulose triacetate,
diallyl phthalate polymer, ethylene-acrylic acid
polymer, ethylene-butyl acrylate plastic (EBA), ethyl
cellulose, ethylene-ethyl acrylate polymer, ethylene-

15 methacrylic acid polymer, epoxy polymer, epoxy resin

ester, ethylene-propylene polymer, ethylene-
tetrafluorcethylene polymer, ethylene-vinyl acetate
(EVA) poiymer, ethylene-vinyl alcohol polymer,
perfluorinated ethylene propylens polymer, furan-

20 formaldehyde polymer, generic term for fibre-reinforced
pilastics, glassfibre-reinforced epoxy resin, generic
term for glassfibre-reinforced plastics, high-density
polyethylene {HDPE) , fabric-based laminate, Liguid-
crystal polymer, methyl methacrylate-butadiene-styrene

25  polymer, methyl methacrylate-acrylonitrile-butadiene-
styrene, methylcellulose, medium-density polyethylene
(MDPE), melamine-formaldehyde polymer, melamine-phencl-
formaldehyde poliymer, ag-methylstyrene-acrylonitrile
plastic, nitrile rubber, nitrocelliulose, non crimp

30 faprics polymer, natural rubber, polyamide, polyacrylic

acid, polyaryl ether ketone, polyamideimide,
polvacrylate, polyacryionitrile, rpolvarylate,
polyvarylamide, polybutene, polybutyl acrylate, i,2-
polybutadiene, polybutene naphthalate} polybutylene
35 terephthalate, polycarbenate,
polycyclohexenedimethylene cyvclohexanedicarboxylate,
polycarbediimide, poclycapreclactone, polyceyclohexene-

dimethylene terephthalate, polychlorotrifiuocrcoethylens,
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polydiallyl phthalate, polydicyclopentadiene,
polyethylene, chlorinated polyethylene (CPE), low-
density polyethylene (LDPE)} , linear low=density

polyethyliene (LLDPE), ultrahigh-molar-mass polyethylene
5 (UHMWPE) , very low—density polyethylene (VLDPE) ,
polyester carbonate, polyether ether ketone, polyether
ester, polyetherimide, polvether ketone, polyethylene
naphthalate, polyethyliene oxide, ethylene~propylens
polymer, polyether sulphone, polyvester urethane,
10 polyethylene terephthalate, polyether urethane, phenol-
formaldehyde, perflucrcalkoxyalkane, polyimide,poiyiso-
butylene, polyisocvanurate, polyketone,
polymethacrylimide, polymethyl methacrylate, poly-N-
methylmethacrylimide, poly-d-methyl-(1)-pentens, poly-
15  g-methylstyrene, polycexymethylene; polvformaldehyde,

polypropylene, c¢hlorinated polypropylene, expandable
polypropylene (EPP), high-impact~resistance
polypropylens (HIPP), polyphenyvlene ether,
polypropylens oxide, rolyphenylene sulphide,
20 polvphenylene suiphone, polystyrene, expandable
polystyrene (EPS), high-impact-resistance polystyrene
(HIPS), polysulphone, polytetrafluoroethylene,
polvtrimethylene terephthalate, polyurethane (FUY,

polyvinyl acetate, polyvinyl alcohol (PVOH), polyvinyl
25  butyrate, polyvinyl  chloride, vinyl chloride-vinyl
acetate polymer, chlorinated polyvinyl chloride (CPVC),
high-impact-resistance polyvinyl chloride,
unplasticized polyvinyl chloride (UPVC), polyvinylidene
chloride, polyvinylidene fiuoride, polyvinyl flucride,
36 polyvinyl formal, polyvinylcarbazole,
polyvinylpyrrolidone, styrene-acryleonitrile polymer,
styrene-butadiene polymer, styrene-butadiene rubber,
silicone polymer, styrene-maleic anhydride {SMA)
polymer, styrene-g-methylstyrene polymer, saturated
3% polyester, urea-formaldehyde polymer, ultrahigh-
molecular-mass polyethylens, unsaturated polyester,
vinyil chloride polymer, vinyl chloride-ethylene

polymer, vinyl chloride-ethylene-methyl acrylate
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(VCEMA) polymer, vinyl chloride-ethylene-vinyl acetate
polymer, vinyl chloride-methyl acrylate (VCMA) polymer,
vinyl chioride~methyl methacrylate polymer, vinyl

chloride-octyl acrylate {(VCOA) poliymer, vinyl chloride-

(81}

vinyl acetate polymer, vinyl chleride-vinylidene
chloride polymer, vinyl ester resin, and cresslinked

polyethylene.

The invention further provides rubber mixtures which
16 are characterized 1in that they comprise at least one
rubber and at least one carbon black according to the

invention.

T"he amounts that can be used of the carbon black
15 according to the invention are from 10 to 150% by
weight, preferably from 40 to 100% by welght,
particularly preferably from 60 te 80% by weight, based

on the amount of the rubber used.

20  The rubber mixture according to the invention can
comprise silica, preferably precipitated and fumed
silicas, and also naturally occurring, mineral,
silicatic, lime-type or lime~containing fillers. The
rubber mixture according to the inventlcen can comprise

25 rganosilanes, such as bis{trialkoxysilylalkyl) oligo-
or polysulphide, for example bis(triethoxysilylpropyl)
disulphide cor bis(triethoxysilylpropyl) tetrasulphide,

or mercaptosilanes.

30 Mercaptosilanes can be compounds of the general

formula I

b v ' Lo .y —~ . -
where R' is identical or different and is an alkyl

—alkyl orx R°0 group,

l..,_l
|

polyether group 0= (R*~D)~R", C1-C
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where R? is identical or different, and is a branched or
unbranched, saturated or unsaturated, aliphatic
bivalent Cl1-C30 hydrocarbon group, preferably CH,;-CH;,
CH,-CH {CHz) , ~CH{CH3) ~CH,—, CH;-CH,~CH: or a mixture
5 thereof, m is on average from 1 to 30, preferably from
2 to 20, particularly preferably from 2 to 15, vwvery
particularly preferably from 3 to 10, R" is composed of
at least 1, preferably at least 12, carbon atoms and 1is
an unsubstituted cor substituted, branched or unbranched
10 monovalent alkyl, alkenyl, aryl or araikyl group, and R®
is H, methyl, ethyl, propyi, C%-C30 branched or
unbranched monovalent alkyl, alkenyl, aryl, or aralkyl
group Or an (R7) .51 group, where R’ is a C1-C30 branched

or unbranched alkyl or alkenyi group,

ot
L

R? is a branched or unbranched, saturated or
unsaturated, aliphatic, aromatic or mixed aliphatic/
aromatic divalent C1-C30 hydrocarben group and

rR¥ 1s H, CN or (C=0)}-R¥, where r® ig a branched oz
unbranched, saturated or unsaturated, aliphatic,
20 aromatic or mixed aliphatic/aromatic monovalent C1-C30,
preferably C3 to C30, particularly preferably <5 to
C20, wvery particularly preferabiy C7 to Clb, extremely

preferably C7 toe CI11l, hydrocarbon group.

25 The rubber mixture according to the invention can
comprise at least one carbon black according te the
invention, precipitated or fumed silica, naturally
ogcourring  mineral, gilicatic, lime-type or lime-
containing fillers and an organosilane.

390
The rubber mixture according to the invention can

comprise rubber auxiliaries.

Materials suitable for producing the rubber mixtures
35 according to the invention are nct only natural rubber
but alsc synthetic rubbers. Examples of preferred

synthetic rubbers are described in W. Hofmann,

Kautschuktechnologie [Rubber technologyl, Genter
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Verlag, Stuttgart 1%80. They comprise inter alia

polybutadiene (BR),

polyisoprene {IR},

styrene/butadiene copolymers, such as emulsion S$SBR
(ESBR} or solution SBR (SSBR), preferably having
styrene content of from 1 to ©0% by weight,
particularly preferably from 2 to 50% by weight,
based on the entirety of the polymer,

chloroprene (CR),

isobutylene/isoprene copolymers (IIR),

butadiene/acrylionitrile copolymers, preferably
having acryleonitrile content of from 5 to 60% by
weight, preferably from 10 to 50% by weight, based

on the entirety of the polymer (NBR),

partially or fully hydrogenated NBR rubber (HNBR),

ethylene/propylene/diene copolymers (EPDM) or

abovementioned rubbers additionally having
functional groups, such as carboxy, silancl, or
epoxy groups, examples being epoxidizead NR,
carboxy-functionalized NBR, or silancl~ (~Si0OH) or

siloxy-functionalized (-Si-OR} SBR,

and also mixtures of these rubbers,.

In particular, car tyre treads can be produced by using
anlionically polymerized SSBR rubbers (scolution SBR)
with glass transition temperature above -50°C, or else

a mixture of tThese with diene rubbers.

rubber mixtures of the invention <can comprise
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further rubber cuxiliaries, such as reaction
accelerators, antioxidants, heat stabillizers, light
stabilizers, antiozonants, processing aids,
plasticizers, tackifiers, blowing agents, dyves,

5 pilgments, waxes, extenders, organic acids, retarders,
metal oxides, and also activators, such as
diphenylguanidine, triethanclamine, polyethylene
glycol, alkoxy-terminated polyethylene glycol, or

hexanetriocl, these being known in the rubber industry.

10
The amounts used of the rubber auxiliaries can be
conventional, depending inter alia on the intended use.
Examples of conventional amounts can be amounts of from
0.1 to 50% by weight, based on rubber.

15
Crosslinking agents that can be used are sulphur,
organic sulphur donors, or free radical generators. The
rubber mixtures of the inventlion can moreover comprise
vulcanization accelerators.

26
Examples of suitable wvulcanization accelerators are
mercaptobenzothiazoles, sulphenamides, guanidines,
thiurams, dithiccarbamates, thioureas and
thiocarbonates.

25
The amounts that can be used of the wvulcanization
accelerators and cresslinking agents are from 0.1 to
10% by welght, preferably from 0.1 to 5% by weight,
based on rubber.

30

The blending of the rubbers with the filler, and if
appropriate wilth rubber auxiliaries, and the
crgancsilanes, can be conducted in or on conventlonal
mixing assemblies, such as rolls, internal mixers, and
3% mixing extruders. Rubber mixtures of this type can
usually be produced in an internal mixer, beginning
with one or more successive thermomechanical mixing

stages in which the following are incorporated: the
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rubbers, the carbon black according to the invention,
if appropriate the silica, and the organcsilane, and
the rubber auxiliaries, at from 100 to 170°C. The
sequence of addition and the juncture of addition of
5 the individual components can have a decisive effect
here on the properties obtained from the mixture. The
cresslinking chemicals are then usually admixed with
the resultant rubber mixture in an internal mixer or on
a roll at from 40 to 120°C, the mixture then being
10 processed to give what is known as the crude mixture
for the process steps that follow, examples being

shaping and vulcanization.

The wvulcanization o¢f the rubber mixtures of the
15 invention can take place at temperatures of from 80 to
200°C, preferably from 130 to 180°C, 4if appropriate

under pressure of from 10 to 200 bar.

The rubber mixtures of the invention are suitable for
20 production of meuldings, e.g. for the production of
pneumatic and cther  tyres, tyre treads, cable
sheathing, hoses, drive belts, conveyor belts, roll
coverings, shoe soles, sealing rings, profiles and

damping elements.

25
The invention further provides plastics mixtures which
are characterized in that they comprise at least one
plastic and comprise at least one carbon black of the
inventicrn.

30
By way of example, plastics can be PE, PP, PVA or TPEs.
The plastice mixtures of the invention can be used for
producing cables, pipes, fibres, folls, in particular
agricultural feoils, engineering plastics and injectlion-

35  moulded items.

The invention further provides inks wiich are

characterized in that they comprise at least one carbon



- 25 - Example 2 (Vulcanizate tests): Table 3 below gives the formulation used for the rubber mixtures,
where the unit phr means content by weight, based on 100 parts of the crude rubber used. The
general process used to produce rubber mixtures and vulcanizates from these has been described in
the followingbook:"RubberTechnologyHandbook', 1.0:W. Hofmann, Hansen Verlag 1994. Table 3:
Substance Formulation [phr] 1st stage Krynol 1712 137.5 Carbon black 75 ZnG 3 Stearic acid 1.5
Rhenogran DPG-80 0.25 Rhenogran TBBS-80 1.5 Rhenogran S-80 2.25 15 The polymer Krynol 1712

is an oiI-extendgg I%%Blgffr%rpgaiyﬁ;&% %@ styrene content of 23.5%. The polymer comprises 37.5
phr of oil and its Mooney viscosity (ML 1 + 44100C) is 51. 20 Rhenogran OPG-80 is an
elastomer-bound DPG from Bayer AG, Rhenogran TBBS-80 is an elastomer-bound TBBS from Bayer
AG and Rhenogtan 3-804s anetastomer-bound suphasfromBayer AGLn26 Tabled:I' lraw off milled

sheet. Table5Eﬂlg‘}%\%y&g‘?g@dﬁ;oﬁHébcbet'fﬁ%%ﬂngomprise at least one carbon

5 black of the invention.

The carbon black according to the invention has the
advantage of high C-14 content and therefore high
content of carbon derived from renewable raw material.
10 Fossil €0, emission is thus reduced. Another advantage
is narrow aggregate size distribution and the high

modulus associated therewlth.

Examgles

Example 1 (Carbon biack production):

The carbon black reactor shown in Figure 1 is used to
produce a series of carbon blacks according to the

20 invention.

Figure 1 shows a longitudinal section through the
furnace reactor. The carbon black reactor has a
combustion chamber in which the hot process gas for the
25  pyrolysis of the carbon black oil is produced through
combustion of natural gas with introduction o©of an
excess of atmospheric oxygen.
The combustion air and the fuel are 1ntroduced by way
30 of the apertures 1 in the end of the combustion
chambear. The combustion chamber narrows 1in the manner
of a cone towards the narrowest section. The carbon
black feedstock is introduced at the narrowest section
through nozzles by way of radial lances 2 and/or
35 axially by way of lance 2. After passage through the
narrowest section, the reaction gas mixture expands

into the reaction chamber.



5 Table 5 Table 6 shows the results from vuicanizate testing. The 10 mixtures are vulcanized to
t95% in the rheome er test, but for no longer than 30 min at 170C. -27-10CCU ,zrri oW Y1-10
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In the termination zone, water 1s sprayed 1into the

system through the guench-water lance 4.

The list below gives the dimensions of the reactor

5 usead:
Maximum combustion chamber diameter: 220 mm

Combustion chamber length as far as narrowest 556 mm

sectilon:

Length of conical portion of combustion 256 mm

chamber:

Diameter at narrowest section: 44 mm
Length of narrowest section: 100 mm
Reaction chamber diameter: 200 mm
Maximum position of quench-water lance(s) b 6160 mm

4 . L~ L
Y measured from entry intc the narrowest section {+:

after entry —-: priocr to entry)

The fuel used to produce the carbon blacks comprises
natural gas and a carbon black oil with carbon content

91.3% by weight and hydrogen content 7.87% by weight.

15 Table 1 lists the reactor parameters for producing
carbon blacks according to the invention. Five
different carbon blacks are produced (carbon blacks CEIl
to CBS). The production conditions differ in particular
in relation to the amount of the carbon black feedstock

20 injected at the narrowest section.
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Table 1:
!

Reactor parameter Unit cRl cez CB3 lcB4 ICBS

Comparative

carbon

plack
Combustion air ¥m®/h 200 200 2060 1200 1200
Combustion ailr °C 516 520 |B20 |520 |5Z20
temperature
Fuel N/ b 14 14 14 14 14
(natural gas)
Carbor black feedstock |kg/h 36 24 26 3G 34
Rapeseed o0il content in {% by 0 ac |75 50 34
carpon black feedstock [welght
Temperature of carbon °C 120 120 |12CG (120 |1Z29
black feedstock
Aromization medium m N 4 4 4 4 4
Additive (K;COs) g/h - - - - -
Quench position'! mm 4290 4200 | 4290 14290 4290

. ‘ . ; ‘
Y Measured from entry into the narrowest sectlion



NOCD of)010CO Lo I--COCO 771 rod Gol-1 WO Or-od=or cc COOCW i
Iwo Ln(\C5-.. WO ,---1 WO CoCD ColCOOWDO --1

10

20

25

- 272 -

The properties of the resultant carbon blacks

N CC) Wo CD

are

determined in accordance with the following standards

and have been listed in Table 2:

CTAR surface area: ASTM D3765
Todine number: ASTM D151C
STSA: ASTM D6556
BET: ASTM D556
OAN absorption: ASTM D2414-00C
Z24M4-0OAN absorption: ASTM D3493-00
pH: ASTM D1512
Transmittance: ASTM Diglp-04
Sulphur content: ASTM D1619—03
Toluene-scluble fractions: ASTM D4527-04
Volatile constituents: DIN 53552
Tint: ASTM D3265-05

The ADS0 wvalue 1s the width of the aggregate

size

distribution curve at half pealk height. The Dw value is

the weight-average of the aggregate size distribution.

The Dmode value is the most frequent aggregate

gsize

{(peak maximum of the aggregate size distribution

curve) . The D75%/25% ratio is calculated by taking
quotient of that particle diameter for which 753% of
particles are smaller and 25% of the particles
larger and that particle diameter for which 25% of
particles are smaller and 75% are larger, based on

entire aggregate size distribution by weight.

the
the
are
rthe
The
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Example 2 (Vulcanizate tests):

Table 3 below glves the formulation used for the rubber
mixtures, where the unit phr means content by welght,

based on 100 parts of the crude rubber used.

The general process used to produce rubber mixtures and
vulcanizates from these has Dbeen described 1in the
following kook: “Rubber Technology Handbook”,

W. Hofmann, Hanser Verlag 1994,

Table 3:

Formulation
[phr]

Substance

lst stage

[

Krynol 1712
Carbon black
ZnG

-1

Stearic acid
Rhenogran DPG-§0
Rhenocgran TBB3-8U0

RO O W
3]
(8]

.25

Ehenogran S5-80

The polymer Krynol 1712 1is an oil-extended ESBR from
Bayer AG with styrene content of 23.5%. The polymer
comprises 37.5 phr of oil and its Mooney viscosity (ML
1 + 4/100°C) is 51.

Rhenogran DPG-80 1is an elastomer-bound DPG from
Bayer AG, Rhenogran TBBS-80 i1is an elastomer-bound TBES
from Bayer AG and Rhencgran S5-80 is an eliastomer-bound

sulphur from Bayer AG.

The rubber mixtures are produced in an internal mixer

in accordance with the mixing speclfication in Table 4.

...00-HO
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Table {4
Stage 1
Settings
Mixing assembly Rheomix 3010 P
Rotation rate 40 min™t
Ram pressure 5 bar
Capacity ¢.38 L
Fill level 0.66
Chamber temperature | 70°C
Mixing procedure
0 to 1 min Krynol 1712
1 to 6 min ZnC, stearic acid, Rhenogran DPG-80,

carbon black

6 to 8.5 min Rhenogran TBBS-80, Rhencgran S5-80,

8.5 min discharge

8.5 to 10.5 min form milled sheet on laboratory rolil
mill

(roll temperature 50°C,

friction 1:1.4, 24:34 min™*)

Roll the marerial 5 times with 0.8 nmm

nip,

draw off milled sheet.

Table 5 collates the methods for rubber testing.
5

Table 5
Physical testing Standard/conditions
Vulcameter testing DIN 53528/3, IS0 6502
Shore A hardness DIN 53505, 150 7615-1
Ball Rebound, 60°C (%) ASTM DZe32-01
Visccelastic properties DIN 53513, I8C 4664~1
Ring tensile test DIN 53504, ISC 37
Goodrich flexometer test DIN 53533, ASTM D623 A
0.175 inch displacement, 120 min, 23°C

Centact temperature (°C)

Needle temperature (°C)

Residual deformation (%)
Table & shows the results from vulcanizate testing. The

10 mixtures are vulcanlzed to t95% in the rhecometer test,

but for no longer than 30 min at 170°C.
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The results in Table 6 show that the carbon blacks
according to the invention have narrower aggregate size
distribution (ADS0/Dmode) and & higher level of

reinforcement {modulus).

5
The results in Table 6 show that the use of rapeseed
011 as renewable carbon black feedstock 1in wvarious
blends with non-renewable carbon black feedstock can
produce a carbon black according to the invention
10

- which i1s characterized by narrower aggregate size
distribution when compared with the reference and when
used 1in tyre treads leads to reduced tyre abrasion and
therefore toc longer tyre lifetime (prolonged tyre

15 lifetime thus reducing CO; level) and

- which, when compared with the reference, despite =a

markedly lower level of 24M4-0OAN structure, has a

similarly high level of reinforcement (similar to a
20 high 3200% mcdulus).

Use c¢f rapeseed 0ll as renewable carbon black feedstock
in wvarilous Dblends with non-renewable carbon black

fesdstock can improve CO; balance.



NNN,COo0-co0DiCOrtiPACu22(0("012Cl.I122 MTS 60C 1 +/- 0.5 mm MTS E" 60C 1 +/- 0.5
mm MTS tan 6 60C 1 +/- 0.5 mm MTS E* 60C 50 +/- 25 N MTS E" 60C 50 +/- 25 N MIS tan 6 60C 50
+/- 25 N - 29 - The results in Table 6 show that the carbon blacks according to the invention have
narrower aggregate size distribution (AD50/Dmode) and a higher level of reinforcement (modulus). 5
The results in Table 6 show that the use of rapeseed oil as renewable carbon black feedstock in
various blends with non-renewable carbon black Teedstock can produce a carbon black according to
the invention 19 vggicjg isC fgarrnascterized by narrower aggregate size distribution when compared with
the reference and when uséd in tyre treads leads to reduced tyre abrasion and therefore to longer tyre
lifetime (prolonged tyre 15 lifetime thus reducing 002 level) and which, when compared with the
reference, despite a nmarkedly lowerlexel of 24M4-0AN- strecturei has @rsimilatty:highdevdl of

reinforcement (similar 19 a 20 high 300% modulys). Usg,af rapeseed ail as;renewable ¢arbon black

feedstock in various blends with non-renewable carban black feedstock can improve 002 balance. -

30 - Patent claims CafBorBIEER %haractétized in that the =18 contBRFisgrEater than:95 Bg/g and
the 5AD50/Dmoderatidoftheddgregatesize distribltion fsismaller’than 0.7. 2. Carbon black according
to Claim 1, characterized in that the C/H ratio is from 0.1 to 2.0. 10 3. Process for producing the
carbon black according to Claim 1 thgggg%hhthermal oxi@ativ%géroéysi§ or thermal cleavage. of the

in

carbon black fe dstockfagﬁ> PaCtBriZét Cgtotﬁglc%?bohqblac eédstdck T comprises a renewable

carbon black feedstockranidthe ameuit/ot 0x§§én presdrit@liiring thé pyrolysis/cleavage reaction of
the carbonsblack feedstock is substoichiometric. 20 4.Process according to Claim 3, characterized in

3. Process for producing the carbon black according
to Claim 1 through thermal oxidative pyrolysis or
thermal cleavage of the carbon black feedstock,
characterized in that the carbon black feedstock

15 comprises a renewable carbon black feedstock and
the amount of OXYgen present during the
pyrolysis/cleavage reaction of the carbon bp.iack

feedstock 1g substolchiometric.

20 4. Process according to Claim 3, characterized in
that the reaction is terminated through coolling to
temperatures below the pyrolysis temperature or

cleavage Lemperature.

25 5. Process according to Claim 3 or 4, characterized
in that the reaction ig carried cut in a furnace-
plack reactor which, along the reactor axils, has a
combustion zone, a reaction zone and a termination
zone, by producing a stream of hot exhaust gas in
36 the combustion zone through complete combustion of
a fuel in a gas comprising oxygen, and passing the
exhaust gas from the combusticn zcone through the
reaction zone into the termination zone, mixing a
carbon black feedstock into the hot exhaust gas in
35 the reaction =zone, and terminating carbon black
formation in the termination =zone by spraying

water into the system.



that the reaction is terminated through cooling to temperatures below the pyrolysis temperature or
cleavage temperature. 25 5Process according to Claim 3 or 4, characterized in that the reaction is
carried out in a furnace-black reactor which, along the reactor axis, has a combustion zone, a reaction
zone and a termination zone, by producing a stream of hot exhaust gas in 30 the combustion zone
through complete combustion of a fuel in a gas comprising oxygen, and passing the exhaust gas from
the combustion zone through the reaction zone into the termination zone, mixing a carbon black

feedstock into the hot.exhaust gas.in 35 the reaction,zone andterminating carben blagk.formation in

the termination zone by spraying water into the system. - 31 - 6Use of the caLrpop,bCIackw;aﬂccording to
Claims 1 and 2 in rubber &hd fi mistlifes, i %’ti(:,Iriﬁ)‘iﬁ*ilﬁfii'iﬁ’inks*,ninI%:j]et"’lffqiks]L anhd other inks, in
toners, in lacquers, ingpaimts Lincpaperkin, adiesives; in bakteriesidl pastes tin bitasen, inconcrete and

in other construction mategials, and-as reduging-agentin meialywrgy. 7. Relymeimixiuresn
characterized in that they 10comprise at least one polymer and at least one,carbon black according to
Claim 1. 8 Rubber m&%gg,%ﬁgécté“rﬁe%% ;ir?aﬁé)éy cér%pﬁgg’ at least Sné:? rub %%%’nd aﬁa least one
15carbon black accordingas<Clain®L9. Plasties AiixtGress ehardctérizeiat tHatihéy céimiprise at least
one plastic and at least-one-earbon blackaccordingde Clainr4y20 10. Inks, characterized in that they
comprise at least one carbon black according to Claim 1. 11. Printing inks, characterized in that
they comprise 25at least one carbon black according to Claim 1. 12. Use of the rubber mixtures

according to Claim 7 fBf pretficingpristnt&tic andStREF§réS. e treatts, cabteSheatHitig hoses, drive
belts, 30canveyor beltsgafh cowerings,shicesstes, sealingoringss profiles and damping elentents.

carbon black according to Claim 1.

g. Rubber mixtures, characterized in that they
comprise at least cone rubber and at least one

15 carbon black according to Claim 1.

9. Plastics mixtures, characterized 1in that they
comprise at least one plastic and at least one
carbon black according te Claim 1.
20
10. Inks, characterized in that they comprise at least

one carbon black according to Claim 1.

11. Printing inks, characterized in that they comprise

25 at least one carbon black according to Claim 1.

12. Use of the rubber mixtures according toc Claim 7
for producing pneumatic and other <tyres, tyre
treads, cable sheathing, hoses, drive belts,

30 CONVeyor belts, roll coverings, shoe soles,

sealing rings, profiles and damping elements.



