- 1 Carbon black, nethod of producing carbon bl ack,

and device for inplenenting the nethod The invention
relates to a carbon black, to a nmethod of 5 producing
carbon bl ack, and to a device for inplenenting the

nmet hod. DE 2404536 di scl oses a #rethod of producing gas

bl acks _havi ng | ow extractabl es content, wherein

hydr ogeft 8“r?iﬁcmﬂ%??ﬁQ8§ REePERSUCHRY cHkosy bdaskf gand

t he carbon bl acklegiicevapouinp badkritiegc ahbome th&atk
deposited on the <cooling roll is collected. These gas
black§ have an , extractabl es content of |ess than

0. 1009 By  WEFRYHON B lpteshéPnar arken 200871033212 method of
di scl psesuairser eenetlon unbread,ed gaabonr-Ppl agks,adhadweng for
a pH to 6.0, a residue on
|gnlt?%ni%?énéggpg%%nm%gHgéqual to 0.1% and a 5 gm

sieve residue of less than or equal to 200 ppm These

blhac EBE apeopsd udescbcyséé'lea Zﬁiﬁﬂﬁw?df%g@auein@ eaﬁ)yl B%acks
t he 0 t t hernmal, conduc{i on, a
ﬁ iy ﬂ:ﬁw gg‘?ﬁa?‘é’ables bg%%%r}%/ | 4 gFel%ngyglrogen—

radlatlo forn1n I ngas _
ddtel BHER i ﬁgxwrwpaﬁ@n wgethesf |aawrifer reeth bfort hehe carbon

f.1 amep Bk tdel bmgmﬂ;aryahayeﬁe ggr%rdlmr&fe%%%l%dt Qﬁ‘ the

-knomnag% ﬁi ﬁ%ihe poor of ﬁrlbutlon I N coatin

appl i i $%an® R8s nodht PIRCKE ha e an
pr ovi - R EHH S Cbhaektv\hf clﬁ#%atth@neﬁ a0b# ghy peosidhitve
hue contribution 30 in coatings applications. It is a

e e Cengy o vl S etod” [
f | ameuntaadicaet cdiltow ngldadies, rtesulrtg ng pHaelk tiess than or
accungd.aie 08 the,cql dréé‘fcilﬁc on 3§gﬁ§]€1bﬂ]vg@tl ge%s than or

provi des a .carban’bl ack whic aracterize
that $HELdgt dydfe §P§ead?’swﬁ|m‘r%rifesfia%leaoédéésalbymn or
/ d50 e@tdlo ob |ZH5 ghran Dhesgudlatlsl.ade ppb&heE@DY the

logss rﬁé@‘fbop §te15@r gfprxee %rﬁpl y éh%sshéahtanfrom the flame by
thermal conduction and/or radiation, forming a thin gas
boundary laver, 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 invention prox}ides a carbon Dbilack whiéh is
characterized in that the aggregate size distribution
has a (dgo—dig) /dse ratio of less than or equal to 1.1,
preferably less than 0.8, more preferably less than



2 - 0.65. The carbon black of the invention may have a
surface oxide 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 have an aggregate size '
distr'bg%ion with a full wdth at hal f-maxi nrum 10
(FWHAM) " Y0 Dnode ratio of |less than or equal to 0.6,
preferably less than 0.58, nore preferably |ess than

0. 56-Tﬂ-@ec§%@9nb9£?ﬁkﬁ9f tth%e ji.r{%ﬁ%miiogngg@%/h}ga%ea 838urface

bl ack. %%5 The pH of the carbon acks

i nvent¥ Ut nB§Thbent < of. Hriteter Bbry 206mpolffFe preferably
preef egedr e thdh e eelbén, blmack @fretrBeabhyegte@Ber than
can hpye AR 9keA 20 value of 20-300 ne/g, preferably

of 50-220 nR/g,” nore preferably of 70-200 nR/g. The
carbon bl ack of the invention may have a vol atiles

cont eTite ofazhdir 2020% opr eher el ynof ord iyl 2%veMBhe agddegate

prefe y - % car bon. bl ack. of th B .
[ nven%?%én ﬁ%&tﬁ%@g@%o [ ﬁpggf o QEPSEgo%lngefaetf aglla)]/fofnaxmum
105- 108%M)noke prekerabip off 12051309 3or Thqual to 0.6,

i nventiefefaiiltherefy ovhaes 02588t iRFeofp AIRAWEIRTG 1ess than
carbqy ack of the invention, which is characferized -

in that”a gas nmixture conprising a carrier gas and a
carbon bl ack feedstock is if desired adm xed with hot

35 aiThe tQHIAS LML USE H15e PARERE ibAL Ba@ DUrDEfaPiPSck.
EE@ gas m xture burns at the burner pipe openi ngs,
and the flanmes, together with the anbient air drawn

i n fride ypHuedertlsucta drorf riohackat st dehearimventked may be
“throughy &, preferably < 6.0, more preferably < 5.0.

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

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 1s characterized
in that a gas mixture comprising a c_:arrier 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



- 3 cooled, narrowi ng gap and cool ed, the cool ed,
narrowi ng gap having a height (h) to width (b) ratio
of 1-100, preferably 5-50, nore preferably 10-40; the
wi dt h being based on the top edge of the gap, the
width (b) being 5 0.5 to 1Orrm3pr-eferably1t05nm
and the TL wrate at the narrowest point of the gap

bei ng“10~% Baﬁ’f%wm%r%—‘\‘peraé’ﬂ yopded: 150 n§Q0lephr garrowing
pr ef egabl Waz@ng BOhatight {Hie fdowideh e (banrheio of 1-100,

cal cubagggras%w $h0 1 4id:Q. of:-oHD0ReY A1 hORR] -%]Jt%”%eing

to ga g g oEer ational gas | une

of ga eRRofPeulk8Br S8g&t i°6n thica 9aPme than Wl’ljﬁé d&p being
area Ds5grt@e|10b;nmt h@rplfedablyoﬁ gaps5 whndt Bnb and tfQpw rate
edge ALAZpQf tat}%o%gglte%'olﬁﬁr tr).ll%v\&aag) el Thel&omz%%t m/s,

used for _the narrow n% gap rra be , Steam
and hB&F!? ‘??%{ki’]]s‘f er 6i 11 Iﬁ‘/ﬁrc’ﬁﬁﬁ%r&#@qrwbéws?@naryoo m/s.
thin-film evaporator the carbon black feedstock can

be he‘f‘ltugd ﬂ% V?QQQ Zceclq:l ]]_;Qe Q:u&%tleéa %c?rr?légpﬁ Jfatio of

feedst ock vapour IS sup Iled a st
gib t PREPut L Higse Volln*ﬁ@dltét @ﬁy apetr cBire @fenatdonal gas

bur nevopiupe {slegos iAGinfolbrexagpkeken oBE- 1§1cﬁ37r17§1%)t10n via

t he ur an _be adm xed w

terrpge}fl;f‘lzetJ %éé ofeth % ndgjs‘{%b%%dtlf‘% Pﬁgd‘é%t of gap
f | anggidting cﬁtﬂdod'ﬁpbleéél% brpodgéedheacmdo]eecteparrato@dngngap
commercially customary filter systems. The carbon

c e used rlse car bonaceous gases
or5avglrl}l(;)efe| %géﬁ? PBSHQ?@& § RHLVINg R BB bPgckater,
f eedstbek sam rmgﬁ beaprisendfelr acidr.oons, such as
acetyl ene, nethane, ethylene, ethane, propane, butane
or peptane, or car.b bl ack oil. Carbon black oil may

be of 'pefr oTHER T2 1Y carbtam cBPLRTE igith. evaperator the
car bora 1 erc ko feedd Steecle toskd canybbdeh@a te X taid xﬂsfpor&&ed The

AT aEAKRAN S BEK OF » SR DAY, D '
vapor i zed_car bon bl ack feedst%&ﬁuo 1§ 5851 887 98Y°a % trean
of carrier gas to a burner plpe Immediately 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 -




have a tenperature of up to 400C, preferably 250 5

Cl B1 BZ CZ uncool ed or cool ed, obliqguely converging
sidewal |, D1,Dl: width of the vertically placed 5
apparatus, E: height-adjustable burner pipe. E A Al

: Burner spacing 10 The angl e-a5can be 70 to 89,

preferabl,y 80,to 89, nore preferably 83 to 88. The

hei ght Hcdh be’0 to URPIHE grerepapfly 2wbiquelyZam@rging
mm nore preferably si4@w01180 nm The width of the
vertically placed apparatus (ClL Cl1 = D D1) can anount

to 100,t0,500 mm preferably 150 to 210 mm 20 The
exhau8t /hodd may folWisWt he Yfap dikect | weatdcadyybe placed
cohnected to a suctiappamathd; awal fan. The apparat us

may be manufactured of stainless steel in 25 order to
prevent the typical inpurity (grit) . In the case of

t he

nmef hod of the i Mrdghitoadingiablie mynesegiptor a

rotating cooling roll. The flanes of the burner pipe

can bg sucked through

and cool ed by a water- cool ed,

narrow ng gap. 30 As shown°PAtHE sectional - drawi ng of

tH

apparatus of the invention (Figure 1), the gap

may exhendngver ot ban eatizpe lenglh of, Lhe apparghust, gg°,

and npy I gé‘fé’raérafbéyagbg 8

be di spos

al.l.el the_burner pipe, 1.e. 1t can

pre th centring, above the

burner pipe. The sidewalls of the vertically placed

appar ahé!S heBynhinNiHi @khy dding Rar &dehyud, 0 Q& AR 100 to

or Cl11D1 Cc2

(l% D'Pg(?zmm, more pre era?alyt I1,]5"0n to 180 mm.

20

25

30

35

The width  of the - vertically placed apparatus
(c*’c’ = D''D!) can amount to 100 to 500 mm, preferably
150 to 210 mm.

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.
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

pipre can be sucked through and cooled by a water-
cooled, narrowing gap.

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

-with centring, above the burner pipe. The sidewalls of

the vertically placed apparatus may initially run
parallel to one another (c'D!D?C? or c''D''D%'¢?), then

converge obliquely . on . one another (C'B'B?*C? or



converge obliquely . on one another (ClB BZC2 or 6 Cl
Bl B2'C2'), and end in the cool ed, narrow ng gap

(A" B B2A2 or Al Bl B2 A2) . The burner spacing with
respect to the cooled, 5 narrowi ng gap can be made
variable. This adjustnent faeikity can be provided in

or der Io al,l qwthe real i zation of an optinmum burner

hei ght. Bl %" t%e) corpal I§porver §hag eegieh (MmarroWinke gap
10 appatEstee ot RS spEsaBle for the sidewalls to be
water- cooled. In the region (h ), however, this may
only serve to protect the material fromthe flane

t enpefFa¢ ur BUr3¢HceSPECiBY oHWLYhi nredpecipperor eghen cooled,

(hg, | nﬁfteovmfc,::: egjpndjaagl Menarmt cmlan;g_tegapThmatadtj Iﬂ%tment
cool i e reaction ure is to

The cg%strudp| 0%1 bf The & coo‘fﬁ?& gaf may9pE d5§| gﬁggow
such Feéatizagsion odsaht optinte emeratiedsghot a | anmi nar

boundary | ayer at the cool i ng gap, the accunul ation of

20 ca Ikgon Iack g$ prevented, Additiyves can be

added to the CSPBdﬁa ¥ck COPTEII MM t F9#Chmy (be a of the
sl ut@@?ﬁl’cﬁt@am’c iirs wateiblal Eohothe stidewarl lsi xbubeswater-
t her egdo1cthe @ﬂmEﬂé/e§'e%§8nbeil‘p‘?nverwu%@e%5 | pf, O 8lhay only

aerosol . The_salt used Can wi preference
pot asETUTR caFBondt®tefke i MRent MBRerint helfrﬁl’“ovﬂd'e% aflame
devi ceerfmratiurgl,eméntiend tt He pndgesa ehet hepenvesyion, (h),

“h f
aV'rﬁhéicdy%QQﬂH%a aﬂ C?%@QQM#§54$H£Fg%%érgggg?ﬁbgdCOOllng

flame is
V@at ?’%1 dﬁeé&thHaF'HsWﬁ@ baghieks réerght (h) to
width (b) ratio of 1 100 preferably 5-50, nore

‘prefef@éjlg 4 based on the top _.
edge | o) Q%%Qct th )gﬁgﬁuggog%ptgtfb%%ﬁ]%eSLgned
pr ef e¥ 0 & n'?n ﬁﬁﬁu%heofl ther aeeeratiotheof a laminar

_ narrdwmuﬂdaryrnayaktdﬂfﬂhﬁ)ddbllgg gaBd ®hS, 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,
oil 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 is 0.5 to 10 mm, preferably 1 to 5 mm and the flow rate
at the narrowest poinf' of the gap is 10 - 200 m/s,

- preferably 15 - 150 m/s, more preferably 20 - 100 m/s.



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

7 The carbon bl acks of the invention can be used as

non- reinforcing filler, reinforcing filler, W

stabilizer, conductive bl'ack or pignent. The carbon

bl acks of the invention can be7used in rubber,

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

t oner $1e cearPery Phatlks i af sthpaimientipapern biet wwed, as non-

gloncrkewnﬁml:h ﬁw_tdﬁefiltf_c&ti,l dfék&%%c%&b?'ﬂ-lé@? GR b&g{ébilizer,
ac | nvention_ can be e oyed as a reducin

agent é?ﬁ&ﬁée %ﬁ %%’iﬁk 16rTﬁégIB%?BonnPkbEF ackEPr phacks of the

i nveniPeeRhiefe Che advantssge ithatubbleackspbiéstia, - printing

nag r ovhRGIr egagei &l zendbst rijRytien éﬁﬁ@, be \praduced, ,a+ing

- and tgg ggﬁﬁ!ute hue contri bution M " in coatings

appl i catrfons i’s P2ty i ghaPA% TRELWERThodCPRCEHee and other
i nvenPibldites ndee ridiant dje tdedbohh®labkackfdags nefvention

deposidn a5kt 16RRLEd sSHT Eé&&éiﬁj‘%g;é%?t ﬁhhﬁégéﬂﬁgg)g.

deposi ted outsidée of the device. u er advan
is that in the apparatus of the 20 invention there
arle ndh¢ ongeroranylackat bAgthar iavenbieh haeducds tHli®antage
capi t@haic d L nten c .hat t.here
is nolo 8§%§%§§an??o% g%?%ggngééﬁﬁggpgcﬁazgnéhfﬁfﬁgPtlon
bl ack$®a ri’e‘aﬁ?é’glqel% predtEe phodiiiel Hue desvtogdnitied. (d4)
As a iresuldtiofyst hepleanvabnofideaignhegh. 25 conveyi ng,
noreover, it is possible to |lower the |evel of
ippurities in the product. Exanples 30 The apparatus

t S MRS P L se i inves ionampiseshien adyecbrdantbat the

wi th Fiagtie e{idehshar?o’ﬁ @séﬁ@?\@d&%ﬁi shaneso (&) Dﬁl_}f%t@és 1§Zd can
nm a | . A ove a _nel o
500 e S-S belAePebifin Ul Paubhs oRTbre

another and end in the cooled, narrowi ng gap. In the

35 examnpheshahi ghvhathew, ith g ; 1
v ¥, ils %ﬁﬂ&gn%@tﬁgéﬁeﬁpﬁﬂy(t%s of the

%%SLLJ%?%%¥%%na%%%ggsagg %8090nger any rotatihg 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

730 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 ') 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 and 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
bel ow 8- anpbunts to 159 mm The angle a is 87.
Met hods of determination 5 pH The pHis deternmined in
accordance with DIN EN I SO 787-9 20. 10 Vol atiles The
volatiles are determ ned at 950€ in accordance wth
DI N 53552. 15 BET surface area The BET surface area is
det er AP S Fadedr danc&hai 8hglASTMsDSES556- 00. 20 STSA
surface area The STSA surface area is determned in
accordance with ASTM specification D 6556-00. 25 Tint
The t ned in accordance with
ASTMMQ'T:M%:EJ Wtcﬂte d gq‘so Aggregate si ze
di stribution The aggregate size distribution curves
ar'e memsured wusing a Brookhaven BI-DCP disc
centrifuge with red-light diode. This instrunent is a
devel oprrent 35 specifically for determ ning aggregate
si ze TR st riPBut i oh® cur Pesegfifipdel vy idi vi deccsoldds with
frompabsEN haacgsneasgpenents, and i s equi pped wth an
9 automatic neasuring and eval uation program for
det erm ning the aggregate size distribution. To carry
%@gé‘iﬁenents first of all a 5 dispersion

sol ut| on is prepared from 200 m of ethanol, 5 drops
of a ni a idgl:emgl on and g of Trlton X— 100 made
up to e'OOEf tHh 4&fn ?E\EF dhatler 2 in accordance

“with DIN 53552.

15 BET surface area

The BET surface area is 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.

130 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 with dem neralized water. Subsequently

20 m of dispersion solution are added to 20 ng of

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

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

wat t s2BFOnP EFas ot sU8a%Ipul 3% . Pnviadmatdothe program  for

begi naengrefnife @ed dlgregasyr e0eNts, st:Neur§6AL ri f uge
'S operat ed for 30 mnutes at a speed of 11 000

mn-'. Wth the disc spinning, 1 ml of ethanol is 20
i nj ect®ed, candyt henta Boet omebayeeneitds nfioft spph all a

f1i ddi§P@ﬁ‘fﬂ£Iﬂ|§C}Qd1ﬂo@1 dewdrephtes E‘P&Htﬂﬁ) rf‘ﬂlnlrfutfe\ethanol
250 gL It_) OQI ack suspensi.on areréédrecte

|nstrumsn? g ReaSUrTRY? pfd n]éf%llrﬂq & ted O&néprtlﬁén X-100,
spi n Madg| d ¥ tHe ceAaPPPfnpe ivsitdver Haminaddhi 0@ | ohter.
25 dOﬁ@@ﬂ@:ﬁ‘onaﬁl@}"DE' G dﬂ]ﬁrdﬂ pat iy ‘}% L$eRerdQnmed Ony of
each @ n? %O{ @na syr ﬁng The raw data curve is

then evhr Ut d'd TPRRt PENeMRoRiar pohREtoR, made up
prlogr ben 199 & hnlcmrtélcﬂﬁmmnémllm scaterer ed i ght and

with automatic baseline adaptation. The AD50 val ue

(FVWHM), is the dth of the aggregate size
di st riRETBIEEIR Uil difeegearnhePdRt iomharpnpdded to

val ue2§ mgalofvataehon s Hlke kaggwelet e a&lezeshgp!ém%d h@_n the
35 greatastord rﬁﬁueapcﬁel( %ai%ﬂqué 5V Tn?lc:e%?_ g%’% ang bath

3952 d| st ri but| on curve ues
- d90 af¥ dgdrtegate st razound b inedlBebm t he
cunul at i ve curve wth a volune fraction of 10% 50%

he chasceras DA PR LAY, SRR G o eRerRRREEY ene

the characterization and e
OXi de%e‘H?FJt%E’ca%%o@P@Pfa‘éRds fogr fHeapinutes, atheme,speed of

functidr@do grioUps Wit aihdl B seX¥Peni Sy CN @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 is overlaid with 50 pl  of
25 dodecane. A duplicate determination is performed on
 each sample for measurement.

The raw data curve is then evaluated using the
instrument's arithmetic program, with correction for
30 scattered light and with automatic baseline adaptation.

The ADsq value (FWHM) is the width of the aggregate size
distribution curve at half the peak height. The Dpoae
value (modal value) is the aggregate size having the
35 greatest frequency (peak maximum of the aggregate size
_distribut'ion curve). The values dig, dsp and deo are the
aggregate sizes determined from the cumulative curve

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



car boxyl, lactol and phenol groups: 10 The initia

mass of carbon black, 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)3;g15 Table 1: Vol atiles

Initial mass Volatiles initial mass content in % of

car boregpatehreln % of carbon by weight black, nml in

by meight black m ingg 15 16-17 1 2 4.5 18-19
3;8 4 20-23.0.8 7-9 3 24 0.7 10-11 2 25 0.6

12 1571 E 2% %x%*ﬁ%e guantity of carbon bl ack

specified in Table 1, dried at 105C, is melghed out

t o5 anR@QQHﬂﬁ?@’ @hel. dndlhc 12%%98g %J\ SQE{f%é!agca_Lon of

t ube, g vol unme V1 ouUs "s0O
hydr oSPEESD| l‘j’txl fiSar® aliled.camheon aNafF Et heurface, i.e.,
cent rhtuge tlibetdboed tbeOsp@plabntﬁlndhgpl@ﬁﬁgbﬂu/ such as

nitrogspn HQ&:EHb S I | e i nserted
into a ho? er’, Wl%gg 8%%&%%9 ?éﬁﬁ% ‘a 25 rotation
machi ne. After the end of the m xing procedure, the

cdht efhes ametxa]lilmaésr acnt’sf@ifm tisL N9t her anbﬁhﬁéﬂeby the
t ube I%EH%: i f fo 0 ni
? ﬁ uperéa soIﬁFFBﬁQ%$ Ag a starting

(vol une, V2
Wi t hoP it b§°5| r‘}@?t é-f’a'tﬁéatlr Mﬁ’er rdee t bobaglless content of

beakethe R{rbdn @fla@k025nnbsUbmbilbjey aai-g1ar ¢) added,

and the mxture is boiled briefly in order to expel
carbonate. The sanples are subsequently back-titrated
Vit h Brlobe mh:
Vplatiles Initial mass Volatiles Initial mass
content 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 3 24 0.7
10-11 2 25 0.6
12-15 1.5 . . 26 0.5

The guantity of carbon black
dried at 105°C,

20 into a glass centrifuge tube,

specified in Table 1,
is weighed out to an accuracy of 0.1 mg
and 25 ml
_0.05 M aqueous sodium hydroxide solution are added. The
the tube above the
displaced by nitrogen, and the tube is tightly sealed,
holder,

{volume Vi) of

air in centrifuge sample 1is

inserted into a and mixed overnight in a

25 rotation machine.

After the end of the mixing procedure, the contents are



10 aqueous sodi um hydroxi de solution to a pH of 6.5

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

solution consuned is V3 A blank sanple nmust be

prepared accordingly. To 15 determine the bl ank

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

‘mass HrANERBrreY| ikednyihsrangnBlBLudchet WrmAnd ofentrifuged
surf aderoxtdesas€ 1 itk mmol / kg, is calculated in
accordance with the follow ng equation: GV .(V3-Bl13)
0,05rnm01J1000 V2 m L 1J 25 In this formula the
symbolt§ Rave(Yhkume| oM ngf nbhei mypernatahhi t falution are
caBbomlahaekmeﬁ p;[\p@tité%Qar}él1 t ¥Rk EEBréd £ Qfgighes beaker,

reage I ons 25 added t.o the carbon
%\59 J"JI uﬁeoléﬁ o‘fl R Ce atidut PBR V@9d5sdannd  the
by pF“E)ét:'tlée (&5 Topided 185 ef3y Anpordemft s @dipeh carbonate.
hydr oxi de sol ution consunmed for titration, inm, 12
sodi_ um hydr oxi de. consuned, in ni

B13: u for
the b P hed B n P R e e o Pk Lt Pl e gy 0-05 m
ah®l abgotere Rodivontwidrokida sdMition to a pH of 6.5 (pH

Descr epttorddXpcedyee o003+ Prfep%(%b}{rrgnh&}irggig%mssolutlon

Diluent formula Ingredients in
1125 889§ E o ppr opanol 225 13 63

A  blank sample must Dbe prepared accordingly. To
15 determine the blank wvalue, the amount of NaOH consumed,
Bl3, is obtained similarly.

On the basis of the initial carbon black mass m;, the

volumes Vi_3 and Blj, the amount of surface oxides, G,
20 in mmol/kg, is <calculated in accordance with the
" following .equation:

AL "-"B‘TS)-O,os[m"l]-looo |
V2 -t l

25 In this formula the symbols have the following
meanings:

- my:  Initial carbon black mass in g,

30 Vi Volume in ml of the reagent solutions (= 25 ml})
added to the carbon black,

V21 Volume in ml of sample solution withdrawn by
pipette (= 10 ml), '
35
Vi: Amount of sodium hydrox:Lde 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
Conmponent A Ingredient in g in{% by w. Al kydal F

310, 60% 770 77 Diluent 230 23 Total 1000 100 13 -
“Conponent B Ingredient in g in %by w. Mprenal
MF800g7.559 77 ' ' 23. . Total 1000 100 The
ingrg%liaént%g%%tt he %%gfg%l éggg?}élgﬁ xS RSy e 105 ML, Fox
kept in a W@if ©4FFPE Vesdel titratheparation of the bl ack
coating Formula of the black coating for determ ning

t i 10 : redient.in in %Db . X
Sisgng%r d cﬁ%ar%%#{ec%é/n;p%%e 3“%7.3{358%‘.95‘3 %’l‘ﬁn%ﬁ%r"b"twn
cl earThat conponent B 12.7 30.4 Carbon bl ack pignment

1.8 4.3 Total 41.8 100 First of all the coating
conpahent ; B.are weighed out into a PTFE

beaker, fig%l?ﬂngg?% on- bl ack pignent, 15 dried at

105C, is weighed in, and 275 g of steel beads

10 1. Preparation of reagents

Diluent formula

Ingredients ing 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 ing 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



(0O = 3 nmm are added as grinding nedia. Finally the
sanple is dispersed in a Skandex m xer for 30 m nutes.
After the dispersing procedure, approximately 1 - 2 n
20 of bl ack coating are taken for the drawdown and
applied to the support plate-in3a-stripe 5 cmlong
and approximately 1 cmin wdth. Care should be taken
to eRSBPEPeERatBthere are no air bubbles in the
coating stripe. The filmdraw ng bar is placed over

EE: e EIQSdZQnQT coating and drawm U :i ;ﬂhy ibiékg)by Wt
appr oXepuerdy MEBUM 15339 and 6 cm wilde. 7he dr awdown

CID uacual

130CLE drier far 30 nminutes. The isaf@P8s tan bel00

must bglggﬁtdried (ina fune cupbog;F) £§5 aj [eastq

10 gaf I2~—Subsequentty—tthe—san axet—at

Subjected to measurenment inmediately after cooling or

IaterghghqegFgE§§§£gn%%tgjgap anfﬁ' |ed out uS|ng are

Pausc |nstrunen
The ﬁﬁ@%u*%ﬁ%ﬁﬂ“ﬁ@@é§ weagelt hr ough the glass
Cal culations 10 3.1. Fornul ae and constants 3. 1 1

Hue-i pdep nt_ hbl.ack val ue nd hue- dependent
blackgvalﬁggﬁ%lfglﬁﬁr§¥ %gea$$a$%e‘ﬁﬁénlndependent
bl ack value My is calculated (Equation 1) fromthe

trlstFmtmsaV@fu@qé/@i # heo Jeagyr Ak a
/10%1 a—ClOO 109?% ﬁ?erHetQarlm EErh ught& black
t'he hu ﬂ%g@hdent bl ack val ue (Equatlon 2) |s

calculated: (2) Mc=100- | logr x -log z= + log Y
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
(J = 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 should 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 € cm wide. The drawdown must be air-dried (in a
fume cupboard) for at least 10 minutes.



I >~ " J3 25 Xn/ Z [/ Yn (DIN 6174) = tristinulus

val ues of the coordinate origin, based on the

illumnant and the observer (DIN 5033 / part 7,

iIlum nant D65/10) 30 Xn = 94.81 Zn = 107.34 Yn =

100.0 X/ Y/ Z = tristimulus-ved ues cal cul ated from

the neasurenents of the sanples. 15 - 3.1.2 Absolute

hue contribution dM The absol ute hue contributi on dM
(EquaBu@ﬁe§ﬁemﬁly5tﬁ@|QHhﬁigdlgr%ﬁkEBeaQ|aﬁﬁf¥§hﬂ?sahgrler
and My (3 l\%( les 1-10: 10 The

settings for Itmﬁe oduc B%n H]ﬁeé eXAfpl 5’§ f GbpReted to
i nventeyBULEMGEN brﬂmeldsatah:d Gff tEanpesaltinge bxampier, The
are |isie@rémentabl &z Acdevi, 22183 PSlt FILg.SLi y 1en®  Pausch
used ? or tEgg I nventive exanples and

Conpal’s npr-8sErERE hot WaFh t@ﬁﬁ@?bt useffyanagc The
and theasymeirogertakest pAtcof thheugtartheekylgas.i s 92- 99%

by volume. 20 The burner spacing reported in Table 2

I's the distanc fromthe top edge of the burner pipe,
in ot%e v%a]o%"elattﬁé’nﬁm nt at which the oil
vidbour - carrier gas mxture emerges, to the top edge

of the £ootsd,1Rar LY Tab gggsg?%&ool ing gap. In the

subsequent tabl e, e analytical data of the
i nventive carbon bl acks and of a conparison
3.1.1 Hue-independent black value My and hue-

dependent black value Mc

15
First of all the hue-independent black value My is
calculated (Equation 1) from the tristimulus value Y of
the measurement (illuminant D65/10):
1
(1) My =100- log( 00]
20 ¥
Subsequently the hue-dependent black value {Equation 2)
~is calculated: |
' X,
{2} Mc=100- log( ~log = Zy +logl =% L
X Z Y
25
Xn / 2n / Y, (DIN 6174) = tristimulus values of the
coordinate origin, based on the illuminant and the
observer (DIN 5033 / part 7, illuminant D65/10°)
30 '

X, = 94.81 Zn = 107.34 Y, = 100.0

X / Y / Z = tristimulus values calculated from the
measurements of the samples.



bl ack are shown. The conpari son bl ack used (Exanple 7)
30 is that of Exanple 3 from WO 2005/033217. to ri rl

HNf~ O-PH((SNin(D* U* W4 Nd Cd I0OW
(DroECQ 0,0+ -rAU 00 0000 . OtonNN
toN CdOIOtoOIDN (1) €eaa®M y O4i R+ f)a P

U NNN(N.,j 43 MM ro,~MMMM OU ro 04 NH
MCMdlLd C -~0O05 roE UH -r )
3.1.2 Absolute hue centribution dM

The absolute hue contribution 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 Comparative Example 6,
are listed in Table 2. A device as per 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

emergss, to the top edge of the c¢ooled, 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 Example 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

r b

o .
O ~N
M 0
m

distribution with a (dgo—dip)/dsp 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.
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Ei mr - 18 The results show that the carbon bl acks

of the invention (Exanples 1-5) have an aggregate

size distribution with a (d9o-dio) /d50 ratio of |ess
than or equal to 1.1. The advapyage of the carbon

bl acks of the 5 invention is manifested in a dM val ue

of > OlBimmd in a resulting higher blue hue. - 19 -
Clainms 1. Carbon black characterized in that the
aggregate. size distribution has a (d90-djo) /d5o

rati otof |E88P¥hahlaskochagaarerbzad 1in2 thaar dove bigategate

accor dimg tibstThabum ilon chas agt edd.zag) /dn, thatid RE 1ess than

aggregat gy size fistyibution has a full  wdth at
haIf-rraxi?rum(FV\Hl\?p to Dnode ratio of less than 10 or

equal to 0.6. 3. Carbon black according to Caim1 and

2, char acctaau*}:i»sdredbl'acﬁh&hcghgiﬁ%éft%cg:%indq,EOBIBz?E‘écﬂe?cized
gr eat t . .. Method_of producin

car bo%ﬁbl%&%& ag%%]rml(#gl_%tggjcgnysuo%elaéfstéilgﬁﬁﬁo’i tht‘i‘%s,El full
char att @t} 2l hal feaxiavgas FWiiMY t Gpe De@apratsicg® less than
carrier gasmlangd @.@gar bon bl ack feedstock is if

desired adm xed with hot air, the gas 20 m xture is

passed into a burner pipe, the gas m xture burns at

t he bdir nerCadisd opbhanls, anwbrdhedf| anes, 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 alr, the gas

20 mixture is passed into a burner pipe, the gas mixture

- burns at the burner pipe ocpenings, and the flames,

together with the ambient air drawn in freely under
suction from outside, are sucked through a cooled,
narrowing 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, characterized 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.



together wwth the anbient air drawn in freely under
suction fromoutside, are sucked through a cool ed,
narrowi ng gap and cool ed, the cool ed, narrow ng gap

25. having a height (h) to width (b) ratio of 1-100,

the w dth being based on the top edge of the gap, the
width (b) being 0.5 to 10 mAC and the flow rate at

the narrowest point of the gap being 10 - 200 m's. 30
5.°DevilSe foF T E*ﬁl SPERAThgP t Hek frefReaTrddner ding@np one of

CICEiIEmHéh, }haubng3aalwrﬁ@ﬁ ﬁéﬂn@o@@@hgngfﬁlEéﬁcer@zg@f@)ﬂ:lng
%H_the % i rected $ cterized in that the
cool'ed, naFFOMA §°3apchas CPRIQRELITR) RPWFat PYEmEnt or
r ateidpagngl =3t + he wi dt h belng based on the top edge

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

200 m ¥se 2D the Usehsin tihkaeles baachirdiks dccormi ngne of
t@l@iﬂynsorle f 3G”i ﬁﬁbﬁefo S1asthen- ke AEQRGI Blks, liquid
fi,ller, nf or ci [ler, UV stabilizer, conduCtive
bIE&e %%ﬁ? o 'edﬁ%?%@sagéﬁﬁt¥?97H@E@F%ﬂl%hepalntsr
c grEipe, blhaﬂ:ksnear,c:@:rﬂcr@ﬁeo ay e ®Ofbuildding datddrikls.

in rubber, plastic, printing inks, liquid inks,

i nkj et inks, toners, coating materials, paints,

paper, bitunmen, concrete and other building materials.



