*159159* - 1 Carbon bl ack, nethod of producing

S T hventron rel'atos 1o a oarbon SF‘;EL' "o 26Wﬂfﬂlﬂﬂﬂfﬂ"llﬂlﬂlll!ﬂl
of 5 producing carbon black, and to a device. fo0r s

I npl enenting the nmethod. DE 2404536 di scl oses a net hod
of produci ng gas blacks having a | ow extractabl es

cont entCaxRRET dlr Ay dregead abd riadvaiing geeboar blaglked and

as carrier gas fevithercarihgnebbackn@i thyapiiog and

t he carbon bl ack deposited on the cooling roll is

coll ected. These gas bl acks have an extractabl es

cont dite dgnvieagdophapleate®ovs by ety blEskFuteher metkod of

WO 2Q005/d332L7 diseboses puaskl eengy Bt reat ediGALRON for

blacks havi n es than or equal to 6.0, a
resi u lgﬁepégpglgﬁlo?e%% " than or equal to 0.1%

and a 5 msieve residue of |ess than or equal to 200

ppm DENESE) 48 AL ki 418 JUOdUaRM iy tdhe gQOa@éﬁqf §4€PS1acks
novi ng th heat froq%% fsflane by ther

cond itGH dﬁd SF i RS or TG 1t hYhe sy bydrogen-
BOundamh |reiseryresncese cebed abs ngaoriexpardi noprt hehd | carbon

formgd by the @l?gﬁrangn&h€h@QHﬂﬁﬁﬁykh%%%rde%gséted on the

di sadvant age of known bl acks is the poor
contHQG&PP|1¥?#%0é§|ﬁ§§lﬁﬁﬁﬁpcatWﬁ%? 935 | lagrkypjhere an
of t lextiravenbilen tonpewvidte laseathan 0black whiwdight.
features a high positive hue contribution 30 in

coatlngs applications. It is a further object of the

LAV efUTGREEBOBRovi dBOa2PREHOIBANT ch Herdpessas wasareened,
heat wa% reasedble dfocamyihe ks, amev inigt rwupﬂablfovmgsg thean or

resul%bgg hlack o %cg%ﬁld%%e an the cold s g%%% 220 or

VEt i on proVi des a ‘carbon bt Ak
charé@P@ﬂliédolﬁothaﬂdtﬁe5aggﬁ§ga@eEQSZQU@lQﬁrﬂbasibhan or

has "@qf.d90-€d0)200d0p0m" atTHeRf bessks halrOr pegdidted Oby. the

%O method steps of removing the heat from the flame by
thermal conduction and/or radiation, forming a thin gas
boundary layer, and accelerating or expanding the flow
formed by the flame and the boundary layer.

25 A disadvantage of the known blacks is the poor hue

contribution in coatings applications.

It is an object of the invention to provide a carbon
black which features a high positive hue contribution
30 in coatings applications. It is a further object of the
invention to provide a method which removes as much
heat as possible from the flame, without allowing the

resulting black to accumulate on the cold surface.

35 The 'invéntion proVides a carbon Dblack which 1is
characterized in that the aggregate size distribution
has a (dgp-dig) /dso ratio of less than or equal to 1.1,
preferably less than 0.8, more preferably less than
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referably less than 0.8, nore preferably | ess than
X112112110 01 riMmIMIMIL 1 SM ~Il ~ *cooooz* - 2 - 0.65.
The carbon bl ack of the invention nay have a surface
oxi de content of greater than 50 mmol / kg, preferably
5 greater than 100 nmol / kg, nore preferably greater
than 120 mmol / kg. The carbon bl ack of the invention
may Hake -an aggregate size distribution with a ful
wi dth at hal f-maxi mum 10 (FWHM to Dnode ratio of '
| ess n u 6 ref Ly I t 0, 58;
nnre'%?gf%gg% L%é@tggnthg.éésk$ﬁégga$% nlgﬁg%kaogurface
the iRt i %ﬂ“%%‘i/t befa & tsrackhan 150 THeO ik DHf PHeferably
car bajrditagk e t1t® mhvenkypnmdey Beef&rdbDy greater than

pr ef erapl .0, nore preferably < 5.0. The carbon
blacﬁjggnﬁﬁi/iﬁVention can have an STSA 20 val ue of

20- 300 n2/ g, preferably of 50-220 n2/g, nore

pref eﬂtl"@_ |dér@>fon;Q'13@Q Hgl/ ﬂ}ge l-rﬂ%ré&@tfﬂ?ﬂ n?'ya?ﬂééf@‘z)aghg (c);/regate
i nvent.i on ve .a vol atiles _conten . 0- 20. :

or ot drz oy 055 Chith| Sscpfhs dhaihy 4 naleombximun
400- 9(EM) Thieo c @rdaon rbkrack «f thesi mhent ion rapahave al. 6,

tint ofere2Ap180%cdur ef ibbysof 1A3:106%rdb8y less than
preferably of = 120-150% 30 The invention furtKer

provides ‘a nmet hod of produci ng carbon black of the
i nvention, which is characterized in that a gas

m xt I,S{ rd £r; C
P T s e S R e
s mxture is passed into a burner pipe, the

The pH of the carbon blacks of the invention may be
< 7.0, preferably < 6.0, more preferably < 5.0.

The carbon black of the invention can have an STSA
20 value of 20-300 m?/g, preferably of 50-220 m?/g, more
preferably of 70-200 m?/g.

The carbon black of the invention may have a volatiles
content of 2.0-20.0%, preferably of 3.0-12%, more
25 preferably of 4.0-9.0%.

The carbon black of the invention may have a tint of
90-180%, preferably of 105-106%, more preferably of
120-150%.
30
The invention further provides a method of producing
carbon black of the invention, which is characterized
in that a gas mixture comprising a carrier gas and a
carbon black feedstock is if desired admixed with hot
35 air, the gas mixture is passed into a burner pipe, the
gas mixture burns at the burner pipe openings, and the
flames, together with the ambient air drawn in freely

under suction from outside, are sucked through a



gas m xture burns at the burner pipe openings, and the
flames, together with the anbient air drawn in freely

~-under suction fromoutside, are sucked through a 3

| ‘cool ed, narrow ng gap and cool ed, the cool ed,
narrow ng gap having a hei ght ?h) to width (b) ratio

of 1-100, preferably 5- 50, ferabl 10- 40, the
Wi dt FOR Sy RIS 8N CRB PBE BAGLERM T Gpededn@arowing
wi dt hgdth) hbeimg 6 GeSghd 1M)nmgo pvidsr abby tatio50AML-100,

and the fé%l&ﬁtSeSOat ke B@EEQ%iy PPdeon?fthteh%%B being

being 10 - referablx re
pr ef 14T 20 thﬂo%%% 9STRE FPBWIPRE e LRENYHELD (D) being
cal cud &t edof LONMhheprafémamfy 10 opesammpnahdgasevcﬁnune rate

to gap a{ﬁ@ JPM@@{ apj,opal oga%hevga#”%él% :n;‘o Volzwaem/s,

of gas taken off under suction via
ar ea ngefngi,aéﬁyb)}q helpPoB(et BT Ya&Feffirabhyb28nd Q)(g m/s

edge A A2 of the cool ed, narrowi ng gap. 15 The cool ant

used {rPé tfﬁ%wnafgtpém %gngalg)e rr%lk?:%lw%gﬁl froer‘n r thét eraanelo of

and heat -transfer custo
i n-FR9 1R E\eaEdr é!taér Vpﬁémec‘a@b@ﬁp bk Bk f%@jmate@nal gas

be heajiethand \t&iéorvlol@ﬂle Elﬂegagotﬁﬂéxbocﬁ\fﬁhﬁﬁér SUCthI'l via
f eedst,ock vapo%el S supp by a streamof carri

gas to'a butner i 58P aﬁfﬁf?d egijvelf‘p]? AT ch’?lhcet of gap
bur nefidilpe (a@éls@ppbédgeoi\ Pexaﬁptbe | gpo IR, Cr@ 7L P89y gap.
the gas m xture can be adm xed with hot air at

15 atures of ug (?%OOC and supplied to the 25

Paned’® THEC L& bolSH U Ciii e BdpdiaX eBiSi water,
com’reirlca,alsﬁgﬁaa}uatndrrheytf-tta@sf@ysim The carbon

bl ack feedstock used may conprise carbonaceous gases

or vaporizabl e carbognaceous liquids. 30 Carbon black
feedstbcR (REESHS 3L dpfpr F S MWdvo c B ol 1ms yghaperator  the
acet ydearieyn Mdtalckndecedshypbinean ebdanes tquf apaherapdiitzade The

9h PG, 191agarpo bl agk Lidey.Caybon, ﬁ% @y'ar@eream
be of fDetrochem cal or carbochem cal orl
of carrier gas to a burner pipe. Immedlately upstream

of the burner pipe (described for example in
DE-C 671739) the gas mixture can be admixed with hot
air at temperatures of up to 400°C, and supplied to the
25 flames. The carbon black produced can be separated in

Commercially customary filter systems.

The carbon black feedstock used may comprise

carbonaceous gases or vaporizable carbonaceous liquids.
30 Carbon black feedstock used may comprise hydrocarbons,

such as acetylene, methane, ethylene, ethane, propane,

butane or pentane, or carbon black oil. 'Carbon'_black'

0il may be of petrochemical or carbochemical origin.

The carbon black feedstock used may be a mixture of
35 hydrocarbons and/or carbon black oils.

The gaseous or vaporized carbon black feedstock may

have a temperature of up to 400°C, preferably 250 -



The carbon bl ack feedstock used may be a m xture of
35 hydrocarbons and/ or carbon black oils. The gaseous
or vaporized carbon bl ack feedstock nay have a
tenperature of up to 400C, preferably 250 - 4 - 400C
nore preferably 250 - 350C. As darrier gas it is

possi bl e.to use conbusti bl e gases referably gas

m xt u?8§ havivgF PARFEEGGEN ?g%cfl%wp% > 50% by

vol une, nore preferably > 60% by vol une. The carrier

gas tgopeLatiLe snd tht %&r oS EREN %Eurgen@%{rﬂbustlble gases,

correspond at_ | east erature of
or vapoffeErPar G bf“ééku¥%%d§"t5t§tll@g i A ohbjérog@ﬁ Hraction

prevent 5¢onelensdiine. mbirgupee fie S4WWMS 3t hep wdivggranumei C
construction of the apparatus, where the reference
synbols have the follow ng neanings: 15 A A2, Al , A2

t opTRY P B AhI 0 BWErAGRFOWR NG gap, aB1, tBReBLure may

B2 : b@ff@s‘pcﬁd:geatofléé'let cegl ede Q@fnbﬁ‘ﬂ’aBGregéﬁa t28 Alaseous
, Al rro nt t

har r ow ng agg}lz%) m%h 8#ﬁ8kcog??§ ‘ﬁgb Ry, RE96E  to
a9 AZPreVEPQBQPUPenSBIlOBZ , B2: widest point of the

cool ed, narrowing gap, 30 h: height of the cooled,

narro p t he_.upp i on, . hei ght of the
uncoofgﬁg5$%C08F88 $ §&89§ %%ﬁ%ﬁ?gﬁﬁ@s§23§ﬁéPPs°f the
35 Cﬂiﬂ&ﬁﬂi&uﬂuuxnﬂQ¥ﬁcwtm©oledfe:¢m¢auebymb@hyergam@ the

following meanings:

15
aA'a%, al’,a?; top edge of the cooled, narrowing gap,
B!, B?, B ,B?: bottom edge of the cooled, narrowing
gap.,
20
a'’,a', A% ,A%: narrowest point of the cooled, narrowing
gap,
b: width of the cooling gap = A',A! or
25 A%, a?
B',B', B°,B’: widest point of the cooled, narrowing
gap,
30 h: height of the cooled, narrowing gap in
the upper region,
h': height of the uncooled or cooled,
obliquely converging sidewalls,
35

c'B'B2C?: uncooled or cooled, obliquely converging
sidewall,



sidewall, 5 Cl1 Bl B2 C2 : uncool ed or cool ed,

obliquely converging sidewall, DDl: width of the
vertically placed 5 apparatus, E: height-adjustable
burner pipe. E A A : Burner spacing 10 The angle a

can be 70 to 890, preferably 805to 89, nore
preferablly,83.to 88. The height hcan be 0 to 250 mm _
pref €t a%|§ 00 to ¥BC28beAMYT nER @l $5tefddbIuglysgopgerging
180 mm The width obkitibeavertically placed apparatus

(C1 C1 =D D1) can anount to 100 to 500 mm

preferably 150 to 210 nm 20 The exhaust hood may

fol | o tRe gap dire¥tfyhand afay bee confieeteeptly a placed
suction withdrawal tgpardbesapparatus may be

manuf actured of stainless steel in 25 order to

prevent the typical inpurity.(grit) . In the case of
the nethod of the iheeabtordiuatadliesbugnacedirfor a
rotating cooling roll. The flanes of the burner pipe

can ucked through _and cool.ed by a water- cool ed,
narrgaiﬁbggap. 30'A§u§ﬂ%ﬁms??F¥ﬁ% sectional- drawi ng of
"tI9%e apparatus of the invention (Figure 1), the gap

may exfenshPMmeratben gothpe kengbh ofb LRerapPAr g ¥sto go°,

and may run parallel .t9 the burner pipe, i.€. it can
be di'Sposéd* 6F§%&Va6%y %% & t'h centring, above the

burner pipe. The sidewalls of the vertically placed'
appargldis, 0pyn{ Nint i abhy geify  Par 3lslpehnt 0 NG 32841eM o0 to
CDD2C2 or"ClL D D2 C2 , tﬁen Pre 9
S 250 mm, more preferably 140 to 180 mm.
The width of the vertically placed apparatus
(ct’'c? = p!'D') can amount to 100 to 500 mm, preferably
150 to 210 mm.
20
The exhaust hood may follow the gap directly and may be

connected to a suction withdrawal fan.

The apparatus may be manufactured of stainless steel in

25 order to prevent the typical impurity (grit). In the
case of the method of the invention there is no need
for a rotating cooling roll. The flames of the burner
pipe can be sucked through and cooled by a water-
cooled, narrowing gap.

30
As shown in the sectional drawing of the apparatus of
the invention (Figure 1), the gap may -extend over the
entire length of the appafatus and may run parallel to
the burner pipe, i.e. it can be disposed, preferably

35 with centring,.above the burner pipe. The sidewalls of
the wvertically plaéed' apparatus may initially run
parallel to one another (C!D'D?C? or c!''D*'D?C?), then

converge obliquely . on one another (clpip?c? or



converge obliquely . on one another (ClB1B2C2 or 6 Cl1

Bl B2 C2') , and end in the cool ed, narrowi ng gap -
(A1B1B2A2 or Al Bl B2 A2 ) The burner spacing with

respect to the cooled, 5 narrowi ng gap can be made
variable. This adjustnent facifdity can be provided in

or der tq aJ.low the realization of an optinmm burner

hei gift .B'1 R Fhé'coﬁ‘inéal FPdcotbergithg Fo6die6n (R2Frefithe 92P
10 appar®’mé ot A'sepeSefbl.e for the sidewalls to be

water- cooled. In the region (h ), however, this may

only serve to protect the material fromthe flane

t enpEF&t urRIINSINcSRACHNG,  JHItR | FYREAbppei© r effion cooled,
(b)l, natrewe agr eﬁ-ﬁﬂndhﬁwbé naged GJ@Q|1IaBQlegapI,‘thsl‘lalbd§hetment
cool i e action. ture i o take pl

. Thefg%onst%?/uctc%on (E)) tﬁé:occla ?éng Iga §ré be%(de |?f°w the
such neRdd zahson @és@ﬂltoﬁﬁlm\ﬁeb@éﬁérah?b%h‘bf a Iam nar
boundary | ayer at the cooling gap, the accumnul ati on of

20 carbon bl ack can JSH prevent ed. Additives cag be £ tn
added™ o e caPBOT bitack®Yi e rI1AGd t5SES ay 'beé a © €
46l uttipparefusalit ia peseiblalsohdhe sddewel lai kbubeswater-

t her eebiedhe Addithievese§8dh thCPnV%H»J%@e%5 "E}{& Afhay only
aerosol. The salt u%ed can w th preferenc

pot a$&EUfM carbonRE&EeFhe iTiPentTorF Fifk he?rﬁ?‘owt@@s gflame
devi cemperatiunp) esentéengtt he pnbgess ovhet hppénveagiam, (h),

havi ngea co%geﬁg&?&{n@ﬂd r?axﬁé?P'dd?th%EjrBQEe 203LNghe (£PoLing

whi ch t di rec I's characterized in
tRat héhﬁoé?éatloﬁdﬂ’bwrr?g @aﬁohéék% RREHt (h) to

width (b) ratio of 1- 100, preferably 5-50, nore

pref er bI e d b as 0 §d0 :
edge s orflsocr%%t olélx V\ng\%t tﬁgfb c%fgg.n? ge%atﬁa% e He51gned
pr ef éruﬁbl )Fhfttroaﬁ i 2k ithec ¥ | B¢ r%ﬁreerad%lqmé?f a laminar
narr @seatiapgi nbyet thetpapcoslifig- g2PP Bhée, accumulation of

20 . carbon black can be prevented.

Additives can be added to the carbon black oil.
Additives may be a solution of salt in water, alcohol,
0il or mixtures thereof. The additives can be converted
25 into an aerosol. The salt used can with preference be

potassium carbonate.

The  invention further provides a device for

implementing the process of the invention, having a

30 burner and a cooling surface against which the flame is

" directed, which is .characterized in that the cooled,

narrowing gap has a height (h) to width (b) ratio of 1-

100, preferably 5-50, more preferably 10-40, the width

_ being based on the top edge of the gap, the width (b)

35 1is 0.5 to 10 mm, preferably 1 to 5 mm and the flow rate

at the narrowest point of the gap is 10 - 200 m/s,
preferably 15 - 150 m/s, more preferably 20 - 100 m/s.



preferably 15 - 150 nmfs, nore preferably 20 - 100 m's.

7 The carbon blacks of the invention can be used as

non- reinforcing filler, reinforcing filler, W
stabilizer, conductive black or pignent. The carbon

bl acks of the invention can bejused in rubber,

plastic, printing 5 inks, liquid inks, inkjet inks,

t oner®ie cwrathany bleatker icdl Shepainvientipapean bet used, as non-

ConcrﬁgfhﬁHF$19bh%ﬁll%%'|@%ﬁ%f%§k§ﬁbak§llg?e ©¥ QQpi1izer,
bl acks o the |nvent|on can a reducin

agentCPHWURELAR fgys F TH’]Jegr&%ﬁtbon }b:-l a‘&%’:’sb?ff phacks of the
i nventnvamthiane the amzla/almtsage it hatubbleackspadti @ printing

nar r oM ,agar e | z stri n be ced '
- and the]égbsolg 13;“Iiue%clzlgéntr| QH é@ %g ntg’ég?gh coating

app! iM&STdAd Sirs RASHF Shi gﬁ’fap% T‘Hbt%qwodc%ffc%‘?fee Znd other
invennhdmim@SHEheradvant&ge thabohhelabkackrdees netention

deposif ed_sur herefore be
depo?i tne out Elggggfgf h% ltev ln@%g% rtﬁérggg%g%fa%
is that in the apparatus of the 20 invention there

ape mmd afgeForarnyl At bngrpar L svembi &h nseduens faaeantage

capi t,3l_,cqst s ,and enance costs
is no on%zlr s}%pargt??o% bet ned aﬂgﬁeg%?%cﬁlzgnéﬁﬁ ﬁl&Pth“
bl acl@anarw peecicede prédtie @b@@k@@j hive deorrodémitied. (dM)

As a iresdlat iahst BEpl eADVRInHfi SMBe nhE?h 25 conveyi ng,
noreover, it is possible to | ower evel of

inmpurities in the product. Exanples 30 The apparatus
éb t W& megmoidore fugdd iimvielnd iexalmpbeshenadseobedancbat the

i th i h | 1
Dl Acks afEQOD1C1 ﬁgéf@ tsoorpl:rng%t‘@l %\’/ié% F%Hf%&;s %Xd can

ht
500 RN E=E! HEVEFPEs: Ethyirige SShPEqtery Bt ehe

another and end in the cooled, narrowi ng gap. In the
35 exanp)eshdyhi SBV&%JA L, 1EhQ:}'l %ng%h ALA2 a%f atJ.J'é' %)s of the
gﬁgllr#]g’ gag aggggtstozoo mm and t he he| (t
u epgion e are no longer any rotatlng parts, which
reduces the capital costs and maintenance costs, and
that there is no longer separation between roll black
and filter black, and hence the product produced is
homogenized. As a result of the removal of mechanical
25 conveying, moreover, it is possible to lower the level

of impurities in the product.

Examples

30 The apparatus of the invention used in the examples in
' accordance with Figure 1 has a sidewall distance (D! DY)
of 177 mm and a height (D'C!) of 600 mm. Above a height
of 600 mm, the sidewalls. converge obliquely on one
another and end in the cooled, narrowing gap. In the
35 examples which follow, the length A!A? of this cooling
gap amounts to 2000 mm ahd the height (h) amounts to
50 mm. The height (h") of the gap in the examples below



50 nm The height (h'") of the gap in the exanples
below - 8 - anpbunts to 159 mm The angle a is 87.

Met hods of determination 5 pH The pHis deternmned in
accordance with DIN-EN I1SO 787-9 20. 10 Vol atiles The
volatiles are determ ned at 950€ +n accordance wth
DI N 53552. 15 BET surface area The BET surface area is
det erdAqved si f0aéde8r tancBhev 2ty 1eASTMSDSB556- 00. 20 STSA
surface area The STSA surface area is determned in
accordance with ASTM specification D 6556-00. 25 Tint

The t rerg ] j ned in accordance with
ASTMMEH;hO%'ts B20hckond &30 Aggr egate size

di stribution The aggregate size distribution curves

ase rgasured wusing a Brookhaven BI-DCP disc

centrifuge with red-light diode. This instrunent is a
devel opnment 35 specifically for determ ning aggregate

si ze Thii st rpBut i ore cur deseohnifedel yidi vi destaolangs with

frompabser hbgncegneaspgenents, and i s equi pped wth an
9 automatic neasuring and eval uation program for

determi ning the aggregate size distribution. To carry

o0t tvedatddegrenents, first of all a 5 dispersion

solution is prepared from 200 m of ethanol, 5 drops
ution and 0.5 of Triton X-100, nade

of a ni a sol
up to O‘GO}S]‘?tJV\}reigh d&fi N e ¢ ater °50°C in accordance
with DIN 53552.

15 BET surface area

The BET surface area 1is determined in accordance with
ASTM D-6556-00.

20 STSA surface area

The STSA surface area is determined in accordance with
ASTM specification D-6556-00.

25 Tint

The tint strength is determined in accordance with ASTM
specification D-3265.

-30 Aggregate size distribution

The aggregate size distribution curves are measured
using a Brookhaven BI-DCP disc centrifuge with
red-light diode. This instrument is a development
35 specifically for determining aggregate size
distribution curves of finely divided solids from

absorbance measurements, and is equipped with an



Additionally a spin fluid is prepared fromO0.5 g of

Triton X-100 and 5 drops of anmmoni a sol ution, nade up

10 to 1000 M wth dem neralized water. Subsequently

20 m of dispersion solution are added to 20 ng of

carbon bl ack, which are suspendgd-in the solution for

a period of 4.5 mnutes in a cooling bath 15 with 100

wat t SRt iCasoifdspBOYe pulads) . PrRdration he program  for

begi ndd gy nafninke taet HahrdpasAUrLmRNES sti-thBut cemnt ri f uge
Is operated for 30 m nutes at a speed of 11 000

mn-1. Wth the disc sgl nning, 1 m of ethanol is 20
i nj eci®d, Candy t hewt a boet ofekayeemasftss Miimft spph all . a

fEUIChlépdﬁﬁﬂﬂhUbbluEQbﬂ Q@mﬁreégﬁéﬁ ﬁﬂHHﬂ2d® ﬁﬂn%Eeethanol
250 | oérthe %eaCk sus Qn are i.nj.ected

i nst rungnt®s Heallma &r%nl &gt QrPed, Oénarﬁﬁan X-100,
spi n m&deyi dupn t he cehQQQ frrnge ws tbver demihenali 80 | ghter.

25 dm&%naémum I g@&ﬁ @%%mf@t beBpkSeperhonmed Pny of
each Tsan'pl e raw data curve is

far. neas ﬁng
t hen BvaiUat’® dquS| t (?pr?st? nBREORI S $oHietqy made up
pPogrtamlOftt mlcerktbctenindrli3d seaktrered |i ght and
with automatic baseline adaptation. The AD50 val ue
(FWHM .is the width of the aggregate size
di str U&fﬁ%’ﬁ“&&ﬁ’vgoaf“lhﬁlff digRepaaRn hePghEiomharenddded to
val ueq mgdabfvatamor s bilhekaggrteigat e asezeshgyeémdpd hén the
35 gr f riequen a Xi he_aggr
sze R b R R BT U B e 16 “BE588E o e

d80 atidht HEO H@ﬁFégafeu%t'rrzae%Wd’éft dBRfEnBYLlSEbmM t he

cunmul ative curve wth a volume fracti on of 10% 50%

and % - Jespect.i vel rface x es ar dj ng
t he gél%ar ac?cerl za |pDo i éuant e f“eagﬁfg%%ks’ the
oxi dé?senéﬁltfhléecalrﬁboﬁpbra*éﬁdsf§yrf?éb@1ln|utes athepe,speed of

functilonalo grieons wGeht &hei 8gs@X¥ERthif)CR @8 of ethanol is
20 injected, and then a bottom layer of 15 ml of spin
fluid is carefully laid down. After _about a minute,

. 250 pl of the black suspension are injected, the
instrument's measuring program is started, and the spin
fluid in the centrifuge 1is overlaid with 50 pl of

25 dodecane. A duplicate determination is performed on

each sample for measurement.

The raw data curve 1is then evaluated wusing the
instrument's arithmetic program, with correction for

30 scattered light and with automatic baseline adaptation.

The ADso value (FWHM) is the width of the aggregate size
distribution éurve at half the peak height. The Dpode
value (modal value) 1is the aggregate size having the
35 greatest frequency (peak maximum of the aggregate size
distribution curve). The wvalues dig, dsp and dg¢g are the
aggregate sizes determined from the cumulative curve

with a volume fraction of 10%, 50% and 90%,



carboxyl, lactol and phenol groups: 10 The initi al
mass of carbon bl ack, m, is guided by the:- nunber of
surface oxides anticipated. As a starting point for
the initial mass, the volatiles content of the carbon
bl ack can be enployed (Table 1)10 15 Table 1: Vol atiles
Initial mass Volatiles Initial mass content in % of
car boregrttaiteim % of carbon by weight black, m in
by wei ght black, m ingg 15 16-17 1 2 4.5 18-19
093 4 20-23 0.8 7-9 324 0.7 10-11 2 25 0.6

12- 15 ‘ir%%cﬁ‘ ®SThe quantity of carbon bl ack
specified in Table 1, dried at 105C, is weighed out to
ary acg égaﬁda: Ond rEhaf%%ﬂeQEQaﬁlgha§§mpeahghéygf% tlon of

t ube, ard% évol ume M agueous So
hydr o3 e <ol Bf‘ﬁ RS ar® aEl}Ei%d C"’“Fll?é’n akﬂ‘a"’r]‘h g héurface'
cent rhdnmge tfunetdboud t@eowploantsmdngpl agegedy such as

l e.,

ni trogen, d yhetybg LS,fLoh ed, inserted
into a hoci)g)elr' ané m xgg dver nfl g‘%t |?a 25 rotation
‘machi ne. After the end of the m xing procedure, the

dont eTtes :aﬁﬂ:rall]madsr &rﬁfﬁm t]:QLa’cl:l‘th her eengibisgeby the

{ube AOkgenr 4asted okl egpks Limau e L0 I

& ‘'super Ra grifiBateade A5 @ starting
wi t hd?&it b§opi Eéﬁt elr&ﬁdatlr aTrﬁs?fSer rigee t yodagyl bes content of

beakethe 20-bdn @fla@x025nMbs Ubmbily& aa@i-biar ¢) added,

and the mxture is.boiled briefly in order to expel
carbonate. The sanples are subsequently back-titrated
Wict h TR0 rh: '
Volatiles Initial mass Volatiles Initial mass
coﬁtent in % of carbon content in % of carbon
by weight black, m; in by weight black, m; in
g . g '
1 5 16-17 1
2 4.5 18-19 0.9
3-6. 20-23 0.8
7-9 24 0.7
10-11 25 0.6
12-15 1.5 26 0.5
The quantity of carbon black specified in Table 1,
dried at 105°C, is weighed out to an accuracy of 0.1 mg
20 into a glass centrlfuge tube, and 25 ml (volume V;) of
0.05 M agueous sodium hydroxide solutlon are added. The
air in the centrifuge tube above the sample 1is
displaced by nitrogen, and fhe tube is tightly sealed,
inserted into a holder, and mixed overnight in a
25 rotation machine.

After the end of the mixing procedure,

the contents are




10 aqueous sodi um hydroxide solution to a pH of 6.5

(pH electrode) . The anount of sodi um hydroxi de

solution consuned is V3 A blank sanple nmust be

prepared accordingly. To 15 determ ne the bl ank

val ue, the anmobunt of NaCH consuned; B13, is obtained
simlarly. On the basis of the initial carbon bl ack

mass AF3NEFRITSAD] ereanviher anen BIB udechet uirmuamd ofentrifuged
sur f ager oxt desastG1 Gt .ol / kg, is calculated in
accordance with the followi ng equation: G=V, (V3
-B13)0,05[ Md1 1.1000. V, -M J 25 In this formula

the syfbwel s tepdanee ol | o nhe neapemgstant:  soldiidn  are

?gggﬁlﬂﬁ@fﬁ 2 fbé};te?’%n\ﬂl tggggytggr%ﬁe{%aér)f%%% beaker,
ut i

bl ack%\ﬁf i uﬁeoéfﬁ gl SblflPQHﬁfJFe aGidut pR Viddsdirawhnd  the
by phpetuee (is Ipitled b35e¥3y Anportemoftos@dipen carbonate.

hydr oxi de soI ution consuned for titration, in m, 12
B13: unt sodi um hydr oxi de consuned, in ni

for
the bf %ks‘%ﬂ’ t PFF afPBReT%e Kel it R ik 1 idcdie tedl qeitiy 0-05 m
arfl abgotane boeigonhybdbokio® sdMition to a pH of 6.5 (pH

Descriptiqgn/focedure 19, 1. P%epéeg 7[ h&f rgfﬁ(g%ntsolutlon

Di | uent forrrula Ingredients in g in
1125 8B SPeEtifoyppr opanol 225 13. 63

A blank sample must be prepared accordingly.' To
15 determine the blank value, the amount of NaOH consumed,

Bly, is obtained similarly.

On the basis of the initial carbon black mass m;, the
volumes V;.3 and Bl;, the amount of surface oxides, G,

20 in mmol/kg, 1is calculated in accordance with the
following.equation:

V(v -
A 313)-0,05['"1‘”]1000_

5 M

25 In this formula the symbols have the following

meanings:
m;: Initial carbon black mass in g,
30 Vi: Volume in ml of the reagent éolutions (= 25 ml)

added to the carbon black,

Vz:  Volume in ml of sample solution withdrawn by
pipette (= 10 ml),
35
Vé: Amount of sodium hydroxide solution consumed for

titration, in ml,



But anol 150 9.09 Baysilon OL 17, 10%in xylene 75
4.54 Butyl glycol 75 4.54 Total 1650 100.00 15
Baysilon fornula Ingredients in g in %by w.

Baysilon OL 17 10 10 Xylene 90 90 Total 100 100
Conponent A Ingredient in g in;%by w. Alkydal F
310, 60% 770 77 Diluent 230 23 Total 1000 100 13 -
Cbnponent B Ingredient in gin %by w. Mprena
MF80Q, %g]?? 77 e Dl l_ﬁﬂ% %38 23. Total 1000 100 Eﬁe £
|ngre&‘ e 4° ornula¥ EPEIAF xS AR S e 105 or
kept in atdgi babné vebseltitxathagparation of the black
coating Formula of the black coating for determning

t he al ue r edi n, %

SEangl %K eafébé# 8%%%5%e §7a§ %%Qge ?f%n%gwgrlbutl°n
cl ear®bat conponent B 12.7 30.4 Carbon bl ack pignent = -
1.8 4.3 Total 41. 8 100 First of all the coating .

conp Egnt A.an p % m5|ghed out into a PTFE
beak&t>>CR8A PR E%? bl ack pignent, 15 dried at
105C, is weighed in, and 275 g of steel beads

10 1. Preparation of reagents

Diluent formula

Ingredients in g in % by wt.
Xylene 1125 68.20
Ethoxypropanol 225 13.63
Butanol 150 9.09
Baysilon OL 17, 10% in xylene - 75 4.54
Butyl glycol : 75 4.54
Total 1650 100.00

15 Baysilon formula

Ingredients . ' in g in % by wt.
Baysilon OL 17 10 10
Xylene .90 90
Total 100 100

Component A

Ingredient in g in % by wt.
Alkydal F 310, 60% | - 770 77
Diluent 230 23
Total - 1000 100




(0 =3 M are added as grinding nmedia. Finally the
sanple is dispersed in a Skandex m xer for 30 m nutes.
After the dispersing procedure, approxinmately 1 - 2 ni
20 of black coating are taken for the drawdown and
applied to the support plate- i a stripe 5 cm | ong
and approximately 1 cmin width. Care should be

t akenCORRPNEHsdr e that there are no air. bubbles in
the coating stripe. The filmdrawi ng bar is placed

: _
acr oss—the dr-andowr—-s—producal Fhi it st DY wt.

LA A=A A LI RERN NS A = A B = A~ A=

over[ fhe stripe 25 of. coating and dr[awn_unifpr
j'ng%‘élpelrg-‘[ e—A % k
appr (o%épreerel ly MEB0Om 56fg  and 6 cm wi|de.77the dr awdoi

must| pey @z dried (in a funme cupboard) fgy af |easts

10 mrhutes. - 14— Subsequentty the sdanpte =1sbakedat
1300 T2 drier for 30 nminutes The lsadfPBs tan het00

subjected to neasurenment inmediately after cooling or

| at er,,. Th asurenents.can, be carried_out using th
Pausch'® Q?E:%f%?l : -3 nggracr?gntélw%fjﬁm\?\;%fx:ﬁqrgoﬂ]\KErdg.an are
The Kerisurmemestitakés peagelt hrough the gl ass. 3.
Calculations 10 3.1. Fornulae and constants 3.1.1

Hue- i nhdependent bl.ack yal ue nd hye- dependent -

bl acky’val E‘E!;rel%rf LR 8(¥ JB eak%\?a%qﬁec-%&épﬂndependent

bl ack value My is calculated (Equation 1) fromthe

tri.stidpdiss @ UseY 9fack & IBasuUrRIe e teirhli HThBaRhe black
5/10); (1) My =i oo .log I00 20 Y Subsequently

e hife=fependent bl ack value (Equation 2) is
calculated: (2) M=100- log -1o0g

Ingredient in g in % by wt.
Standard clearcoat component A 27.3 65.3
Standard clearcoat component B 12.7 30.4
Carbon black pigment 1.8 4.3
Total ' 41.8 100

First of all the coating components A and B are weighed
out into a PTFE beaker, then the carabon black pigment,
15 dried at 105°C, is weighed in, and 275 g of steel beads
(8 = 3 mm) are added as grinding media. Finally the

sample is dispersed in a Skandex mixer for 30 minutes.

After the dispersing procedure, approximately 1 - 2 ml

20 of black coating are taken for the drawdown and applied
to the support plate in a stripe 5 cm long and
approximately 1 cm in width. Care shduld be taken. to

" ensure that there are no air. bubbles in the coating
stripe. The film drawing bar is placed over the stripe

25 of coating and drawn uniformly across the plate. A
drawdown is produced which is approximately 10 cm long

and 6 cm wide. The drawdown must be air-dried (in a

fume cupboard) for at least 10 minutes.



xZ" +log¥Y ZY 25 Xr, / Z" /[ Y' (DN 6174) =
tristinmulus values of the coordinate origin, based on
the illum nant and the observer (DIN 5033 / part 7,

i llum nant D65/10) 30 X' = 94.81 Zn.= 107.34 Yn =
100.0 X/ Y/ Z = tristimulus vdl ues cal cul ated from
the neasurenents of the sanples. - 15 - 3.1.2 '
Absol ute hue contribution dM The absol ute hue

cont r9udslderndMy( Epeat s 0ip12) - 1S pbakéedl el aedcf rigmd hgrier

bl ack. val M and My ,(3) dM= M - My _ Exa es
1-10%Of0 %ﬁi“&e‘%fﬁgs Eg% t §8"BF8ductPBn BF t%ELJeCted to
exanplegs uremeniie 1imedritialey cafben blcadkeg and dfater. The
genparre@tslu\&m%mgpl eafl, b@rec$f13i&?-5|dhtTabJﬁ§n%- /c\hf_ Pausch

evi ce er gure IS .used, or e inyentive
exart 21680 14 CCHRBRF T Ve Bl BT8O he ROECSRTS.  The
t enp@rcatsuremest3toeanplade thrnpdiobgehecohéent of the
carrier gas is 92-99% by volune. 20 The burner
spacing r%g?rt d in Table 2 is the distance fromthe
top edge He2buPR&r pipe, in other words the point

a0 which the oil vapour-carrier gas m xture emerges,
to t@Q1{0@0§gg§aeogn5hgbﬁﬁﬁgﬁyg narrowi ng 25 cooling

gap. In the subsequent table, Table 3, the anal ytica

dat a

3.1.1 Hue-independent black value My and hue-

dependent'black value Mc

15
First of all the hue—indepehdent black value My is
calculated (Equation 1) from the tristimulus value Y of
the measurement (illuminant D65/10) :
- 100
(L) My ==100-10g(———)
20 Y
Subsequently the hue-dependent black value (Equation 2)
~ is calculated:
X VA Y
(2)  Mc=100-| log| — |-log| —* |+logl ==
X Z Y
25
Xo / 2, / Yn (DIN 6174) = tristimulus wvalues of the
coordinate origin, based on the illuminant and the
observer (DIN 5033 / part 7, illuminant D65/10°)
- 30 '

Xn = 94.81 "Zn = 107.34 Y, = 100.0

X / Y / Z = tristimulus wvalues calculated from the

measurements of the samples.



of the inventive carbon blacks and of a conparison

bl ack are shown. The conpari son bl ack used (Exanple 7)
30 is that of Exanple 3 from W) 2005/033217. Q .Or |
r-l r 4N O04) r-1roNLf) uy LOOF14 ~4 Ncr |10 Ub
ri~ro Orl104r10C006G0G0O-0O0 4i u-) Ln u) Ln
LhLn rolOIOIOIOION alDdd, 004 a04 . ri
ro4-3 U NNNN r, M (c MMMMro ~ Of" E 0 (
ro ra i) aarbsocapte- huM eontMibutilon <4 M ro E U

The absolute hue contributibn dM (Equation 3) is
5 calculated from the black values Mc and My:

(3) dM = Mc - My

Examples 1-10:

10
The settings for the production of the examples for the
inventive carbon blacks, and of Comparatiﬁe Example 6,
are listed in Table 2. A device as pér  Figure 1 is
used.

15
For the inventive examples and for Comparative
Example 6 the hot air temperature is 310°C and the
hydrogen content of the carrier gas is 92-99% by
volume.

20

The burner spacing reported in Table 2 is the distance
from the top edge of the burner pipe, in other words
the point at which the oil vapour-carrier gas mixture
emerges, to the top edge. of the cooled, narrowing

25 cooling gap.

In the subsequent table, Table 3,.the analytical data

of the inventive carbon blacks and of a comparison

black are shown. The comparison black used (Example 7)
30 is that of Exampie 3 from WO 2005/033217.
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The results show that  the carbon blacks of the

invention (Examples 1-5) have an aggregate size
distribution with a (d%—dmf/dm ratio of less than or
equal to 1.1. The advantage of the carbon blacks of the
invention is manifested in a dM value of > 0.5 and in a
resulting higher blue hue.



WEQ I'DNr CLr-1 .--1 .--1 NNMa) U rl +Jro

( MEI NMZ3, LOroar-0 ro04 E OXOU tdN
H~D - 18 The results show that the carbon bl acks of

the invention (Exanples 1-5) have an aggregate size
distribution with a (d90-dlo)_/dpQ ratio of |ess than

or equal to 1.1. The advantage of the carbon bl acks

of th&ldinsnvention is manifested in a dM val ue of >

0.5 and in a resulting higher blue. hue. 19 - dains

1. Carbon black characterized in that the aggregate

si ze Hi st rGBRPorPIEK achapcrrg)zesin r 5hpb ¢hel egregate

" than szerdesinilbutd oh has?.a Gafpod plagk ragcer dirfNdes@ than

Clzai , racteri,zed 1in that the aggregate size
dist ﬁ%ueﬁq%‘% TosTafull width at hal fomet mm ( FVHV)

to Dnode ratio of less than 10 or equal to 0.6. 3.

Car bon. bl aEkbaeC as TH g %@c@l@%ﬂ@ltgnQE%im 1, %haracterized
n n I'S

CharQE$e%h§gd %ﬂgi:g%%rgggtgursfgga 8§gt§iggkié% has a full

width at half-maximum (FWHM) to Dpoge ratio of less than

10  or equal to 0.6.

3. Carbon black according to Claim 1  and 2,
characterized in that the surface oxide content is
greater than 50 mmol/kg.

15
4. Method of producing carbon black according to any
one of Claims 1 to 3, characterized in that a° gas
mixture comprising a carrier gas and a carbon black
feedstock is if desired admixed with hot air, the gas

20 mixture is.passed into a burner pipe, the gas mixture
burns at the burner pipe openings, . and the flames,
together with the ambient air drawn in freely under.
suction from outside, are sucked through a cooled,
narrbwing gap and cooled, the cooled, narrowing gap

25, having a height (h) to width (b) ratio of 1-100, the
width being based on the top edge of the gap, the width
(b) being 0.5 to 10 mm, and the flow rate at the
narrowest point of the gap being 10 - 200 m/s.

30 5. Device for implementing the method according to
Claim 4, having a burner and a cooling surface against
which the flame is directed, charactérized in that the
cooled, narrowing gap has a height (h) to width (b)
ratio of 1-100, the width being based on the top edge

35 of the gap, the width (b) is 0.5 to 10 mm, and the flow
rate at the narrowest point of the gap is 10 - 200 m/s.



greater than 50 mol /kg. 15 4. Method of producing

carbon bl ack according to any one of lains 1 to 3,
characterized in'that a° gas mxture conprising a
carrier gas and a carbon black feedstock is if

desired adm xed with hot air, the gas 20 m xture is
passed into a burner pipe, "tB8 gas mixture burns at

t he burner pipe openings, and the flanes, together

whth t H&amti erte afprEPRWP laT s eRFGOERHRY tou@Torene of

ft@armgt s d@o @r te%§UCr{‘cﬁilj—%Jﬁr%&fbﬂuﬁiOqlqu,erSHaﬁéQWfBQCJ.ng
n CO € Co0l e narr ow n aVI ng . a
hggéﬁ?r(h) 0 %‘?R#J(%ﬁrfr atF Y B o%ﬁé She

beedgchagedgentthe top edge of the gap, the mndth (b)
being 0.5 to 10 nm and the flow rate at the

narrowest point of the gap being 10 - 200 nfs. 30 5.

Dévi ceUser afnpileerens rhgnt ipd asdtshoralceeedi g n§ot @nyCl @ien of
Ac1baning acbur ner b Coold NG SUrd ALL: AYRI D]ks, 1iquid
which the flanme |s directe characterized in that the

- coBkEd, Ididwi h@ @ap‘*&&?ﬁf'heFaﬁFlPﬁ)I%%F%ﬁ%ﬁ%? (b?alntsl
rpép@erbltfhﬁi@n t Benwirdtle beidngthaseduan dike herede s

35 of the gap, the width (b) is 0.5 to 10 nm and the
flow rate at the narrowest point of the gap is 10 -

200 ms. 20 6. Use of the carbon blacks according to

any one of Cains 1 to 3 as non-reinforcing filler,
reinforcing filler, UV stabilizer, conductive bl ack,

pi gment or reducing agent. 5 7. Use of the carbon

bl acks according to any one of Cains 1 to-3in

rubber, plastic, printing inks, liquid inks, inkjet

i nks, toners, coating materials, paints, paper,

bi tunmen, concrete and other building materi al s.



