1 Carbon black, method of producing carbon black, and device for
implementing the method The invention relates to a carbon black, to a
method of producing carbon black, and to a device for implementing the
method. DE 2404536 discloses a method of producing gas blacks having
a low extractables content, wherein Hydrogen-rich mixtures are used as
ceafrien gas fenthecarbon black ol vapaur, andthe.carbanblagks gevice
deposited on the cogcl)i?girgll 1i§n?gll§10ted' Trrl]ese gﬁaﬁ?—tﬂacks have an
extractables content “of 1685 than 0.100% %y%vglg . Furthermore, WO
2005/033217 discloses unscreened, untreated carbon blacks, having a
ThpH ofless than oredudl4d 6.0 a esiduéon ignitioriof léss tharrertéqual of
»rtodd.d Y%,candaa-bom sieMvecriesidae of less tharieréqual fo 200 ppierlheseng
thblagks are produced by the method steps of removing the heat from the
flame by thermal conduction and/or radiation, forming a thin gas

p=houndany Javer and aqgleraling v, expanding Ineflgw. formed by e, o,
+.hame and the boundary layer. A disadvantage of the nowr}lblac sisthe _
1ng a J_O%I. exXtractanles COIL_?.HL, Whnerelnn %?ﬁoeqen ricn
_poor’hue contribution In"coatings applications. It'is an‘object ] .
1 GPEBRT didEBsiratd providé &~ ¢arboA black Whict featiires &higha ek o1
vapGsifive RGE Cortribitionan coafifgs applications. isa fufther-objectdf roll
1 sthepresentdisclbsarcetodprovideas irfethod which eethoves asmacithaaent
ofad pessibleafrofn.thetffarme, withgutt allowing the resulting black to
accumulate on the cold surface. The present disclosure provides a
rucarReniack whichJs oeharasterized in that 4he aggregate size distribution .

caNas.a (490-d13) /d3Q ratio of legs thamar.equal 19 1,1, preferably less

ré@? é%&éﬂm? ggggggyg¥5§g%g2than or equal to 0.1%, and a

S pm sieve residue of less than or egual to 200 ppm. These
klacks are produced by the nethod steps of removing the
heat from the flame by thermal conduction and/or radlation,
forming & thin gas boundary layer, and accelerating or
expanding the flow formed bky the flame and the boundary
laver.

A disadvantage of the Iknown blacks is the poor hue
contribution in coatings applications.

It 1s an c¢bject of the present disclosure to provide a
carbon hlack which features a high positive hue
contribution in coatings applicaticns. It is a further
ocbject of the present disclosure 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.

The present disclosure provides & carbon black which is
characterized in that the aggregate size distribution has a
(dep—dig) /dse ratio of less than or equal to 1.1, preferably
iess than 0.8, more preferably less than



0.65. The carbon black of the present disclosure may have a surface
oxide- content of greater than 50 mmol/kg, preferably greater than 100
mmol/kg, more preferably greater than 120 mmol/kg. The carbon black of
the present disclosure may have an aggregate size distribution with a full
width at half- maximum (FWHM) to Dmoae ratio of less than or equal to
0.0%, preferably less than 0.58, more preferably less than 0.56. The
carbon black of the present disclosure may be a gas black. The pH of the
rrearbonblacks;of the present disclosure may be s7.0-preferably < 8.0y o
suMpre preferably < 5.0. The carbon black ofé[Q% resent disclosure gan 1 /xg
ve an STEA Valye of 20-300 m2 (g)r%%r f) of 50-220 m2/g, more >’
O IRIFABIY of 702200 hf2lg, THE carbon bIAEK of e preSent disclbsure LY
IT Ry Have'd Volafile€¥ohidit of 2.0-20.0%, preferably of 3.0-12%, more
preferably of 4.0-9.0%. The carbon black of the present disclosure may
Thhave @rtint of 1902180%; fpreferably of 165t106,imote preferablyof have an
agt20-450%. The presentdisclosurefurthempravideés aimethettbf at half-
mam@mingmmn Q@cﬁmggeth@girﬁ\@wti@@, whigh _s gharaetesizediin t;_h;a_t Q.¢,
prdas mixtwe comprising acatrer gasand.a eathon black feedstogk is if s
desired admixed with hot air, the gas mixture is passed into a burner
pipe, the gas mixture burns at the burner pige openings, and the_flames,
Tht%gect%%vﬁh %‘eagf%b%%t aif dralvnin freely Urk elrogﬁ‘%ﬁ%onl??&n Siiside, 75°
'&re“sucked through a - 3 cooled, narrowing gap and cooled, the cooled,
narrowing gap having a height (h) to width (b) ratio of 1-100, preferably
Ths-50Hmore preferably0:40;the wadthibeiig: based onthelloréedgeof may
bethe gap) the wadthr@) beirg 6.0, more preferably < 5.0.

The carbon blacik of the present disclosure can have an STSA
value of 20-300 m*/g, preferably of 50-220 m’/g, more
preferably of 70-200 m’/qg.

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

The carbon black of the present disciosure may have a tinft

of 90-180%, preferably of 105-106%, more preferably of
120-150%.

The present disclosure 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 1f desired admixed with
hot 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 ambilent air drawn in freely under
suction from ocutside, are sucked through a



50.5to 10 mm, preferably 1 to 5 mm, and the flow rate at the narrowest
point of the gap being 10 - 200 m/s, preferably 15 - 150 m/s, more
preferably 20 - 100 m/s. The flow rate can be calculated from the ratio of
10 operational gas volume to gap area.-Tlhe eperational gas volume is the
volume of gas taken off under suction via the fan. The gap area is given

by the ProdGct of talp™ Widt¥ b FiHel topediePATAR GfiRetoléd, narrowing
narrowing gap.vi%J he coslamt tiselhfor the nartawingigapmmay bewiatér; 100,

air, steawa aadheaj-transfer eibdp acemmersially casioman thinfilmn being
evaporatar the _carbon bé%%k fggl?gto&lg C I{_]@begyheateqk?gd v.acg)torqz?g.)T%ee ing

20 carbon black feedstock vapour is supf_ d By &'stream of carrier gas fo

ie
a Burn@r PipECImrheiatel§ Upstiedin Yof the BumeFpipetiestribed foy rate
exampid int DE-CB7ET39) thevgas mixtire-ban kemdivied with hot 28 at/ s,

tempetataresrai-uy to 400C; amdsupplieskie the2a:Hames. The-carbona/ s .
black produced can be separated in commercially customary filter
systems. The. carbon black feedstock used may comprise carbonaceous

gases or Vapori?4blé arbofiafeods liqiids U136 Eitbon Bk feddstadk-©  °f
used gy EaimiptisalhyirBcarbbis: stich asracetfiene thethars dthylene, gas
ethane;qirapane,s butanerel pestane, ok sarhorcblask ik Lasbor Blackowilvia

may be;0f perachemical grcarbachemical origin. ,The.carbgn black ¢ gap
feedstgglégﬁe rg%)ébg a mléture o{A§5 hydrocarbon%s nd/or carbon black
oils. The Gadebus oF vapBriz8d tarbdn Back 1EedStdck Maj Havaane 92p-
temperature of up to 400C, preferably 250 4 400C, more preferably 250 -
350C. Bs=catrierigag it isspassibie tochee combustible gases, mpreferablyater,

gas mixiures having a:hydsegen fractions:50% by volume, more
preferably > 60% by volume. The carrier gas temperature and hot air

temperature may .
In a commercially customary thin-film evaporator the

carbon black feedstock can be heated and vaporized. The
20  carbon black feedstock wvapour is supplied by a stream
of carrier gas tc a burner pipe. Immediately upstream
of the Dburner pipe {described for example in
DE-C 671739} the gas mixture can be admizxed 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 liguids.
30 Carbon black feedstock used may comprise hydrocarbons,

such as acetylene, methane, ethylens, 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 -



correspond at least to the temperature of the gaseous or vaporized
carbon black feedstock, in order to prevent condensation. In a first
aspect, there is provided a carbon black characterized in that the
aggregate size distribution has a (d9o-dio)/d50 ratio of less than or equal
to 1.1. In a second aspect, there is ptovided a method of producing

1 pgabonblack asdefined aboveg; charagterized in that a gas mixture
comprising a carrier gas and a carbon black feedstock is if desired
admixed with hot air, the gas mixture is passed into a burner pipe, the
Asgdsihixtre bUfss afthe Burhef pigepehihgs! Ehd #e&fiames? tsgetheres -
prwithrthel ambient air-drawnsintreely undemsuctiondront outsiden are 508 by

vodugked through a.cooled, narcowing gap and gooled, the cooled,
narrowing gap 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,
Thandthediow rate at the i rc\restspoint 6f the gapbeing 202 200tmis Imay
coa thisg aspecirtheresis pravidedra: dedes forzimplementingrthe metbed @s or

vag%ﬁq%abog%r%%\fing gihyrper Aand;a.cooling syrface againstwhich the, . -

ame is djrected, characterized in that the cooled, narrowing gap has a
COR&ME {0 Width (b) ratio of 1-100, the width being based on the top
edge of the gap, the width (b) is 0.5 to 10 mm, and the flow rate at the

Inhagrowestpeint gkthe-gap isHld-=200Q m/sp4avingtourth aspedtherg is cx
ch8¥§%¥%¥ﬁE%%5?ﬁfWﬁé¥“Q8%l%?%?%ééggﬁ%%%éb%M% %ibu*'o has a
fll g fill black,

{ no_n;[elnforcmg filler, rgmforcm Tiller, UV stab@ze_r, conductive
{deigrient o reliticing dgentSfita fiftAaspect fHére isDrovided the use of

the carbon blacks as defined above in rubber, plastic, printing inks, liquid
Trninks sakgtdnks; taners, ceating materials,; paints; paperitumen, roducing
ca%%g%egw%g%oggrgg%¥g%d above, characterized in that a gas
mixture comprising a carrier gas and a carbon black
feedstock i1s 1if desired admixed with hot air, the gas
mixture is passed intoc & burner pipe, the gas mixture burns
at the burner pilpe openings, and the flames, together with
the ambient air drawn in freely under suction from outside,
are sucked through a cocled, narrowing gap and cooled, the
cooled, narrowing gap having a height (k) te width (b)
ratic 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.

In a third aspect, there is provided a device for
implementing the method as defined above, having a burner
and a cooling surface against which the flame 1s directed,
characterized 1in that the cooled, narrowing gap has a
height (h) tc width (b} ratic of 1-100, the width being
based on the top edge of the gap, the width (b)) 1s 0.3 to
10 mm, and the flow rate at the narrowest point of the gap
is 10 - 200 m/s.



materials. Figure 1 shows the diagrammatic construction of the
apparatus, where the reference symbols have the following meanings:
A'A2, A',A2: top edge of the cooled, narrowing gap, B', B', B'B" : bottom
edge of the cooled, narrowing gap, A" ,A', A' ,A2: narrowest point of the
cooled, narrowing gap, b: width of the cooling gap = A'1,A- or A" A" 22 B’
0. B, BRwidest gg%ﬁ@j t%ggglegsnﬁgﬁwi%a?%‘% h?g@]t%f tf&%gﬂe'g%on
narrowing gap in the ugper region, h . height of the uncooled or cooled,
blE'wgl%):lli{qsuelyg(5(:Jonvé]?g§“|r%é1 %%ewgﬁgfvle@fCZ: {iREodi8d r Tootdt obliquely’ ™’
redGrerginte sidéwall s - - 50 1 2 G i hihessled orccavied tobliuelylack,
picorverging sidewall D, Bowidth of the vertically placed 5 apparatus, E:
height-adjustable burner pipe. E, A'Al : Burner spacing 10 The angle a
rpcan l%e 70.to 89,§regera%bly 80 to 89, more preferably 83 to 88. The height
I Rah beCtd 250 mm, praferably 100 7 15550 him, Hidre prefer&bly 460"
blerks0o mim.TRe Witth abtheeveriicallyplaced apparatus (L Tl Dipks,
1ican amounktg 100 t0:50@ mm jreferablyn $5@ jo 21381020 Theterials,
pa?éﬁ%HSthB%g&@%yfo%%%H%%g?pd%%%@%é@%ﬁ“a¥$§ other building

materials.

Figure 1  shows the diagrammatic construction of the

apparatus, where the reference symbols have the following

meanings:
1y 2 1 2 . i
atn®, al A% top edge of the cocled, narrowing gap,
1 2 17 2 ] ; ‘
B,B°, B ,B°: Dbottom edge of the cooled, narrowing gap,
1 2 \ . )
A*,A', A" ,A%: narrowest point of the cooled, narrowing
gap,
b - width of the cooling gap = A' ,A% or A%, 2%
1 i 2 p2 : : ; Tead i
B*,B7, B® ,B": widest point of the cooled, narrowing gap,
bz helght of the cooled, narrowing gap in the
upper region,
h height ©f the unccoled or coocled, cbliguely
converglng sidewalls,
C'BIBACE: uncooled or cooled, obliguely converging

sidewall,



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 hurger pipe can be sucked through
and cooled by a water- cooled, narrowing gap. 30 As shown in the

sectiofidl Brawing of the apparatdsof thednvertibn (hdureit)l thegaperging
may extend over the entirgileagth of the apparatus 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 vertically placed apparatus

may inftially run parallel t& 6A& nothet (CD'BEC2 of 81 DFBZEZ ), Paced
thén converge obliquely GP8RE@Rodther (C'B'B2C2 or - 6 C'B13202), and
end in the cooled, narrowing gap (A'B'BZA'or A'B' B2 A2) . The burner

spacing ith respect (0 the, coled. .5 f1artaning dan.can be:pade
e

variable. This adjustment faciﬁty can be provided in order to allow the
realization qf n optimum burner height. In the conically converging region

(h) of the #16 apparatus it38 peREibI® 36t fife sidewalls to be water- cooled.
Inthe region (h ), however, this may only serve to protect the material

from the,flamg temperatite sincgyit is.gnly 4 the uppenregion gy the g9°,
corresggr%ginig%@%rgggico i§1 %%D,st at the cooling 15 of the reaction
mixture is to take place. The tonsfruction of the cooling gap may be

designed such that, as a result of the generation of a laminar boundary

layer &tltiee ¢eolimigtga, theraccuenulation of 20 carborpbliCkcanlye 100 to

prevenied. Additives £an:heradded Jo the carban blagk.oil.

The width of the vertically rlaced apparatus
(Crclr: Drbl) 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 1s nc need
for a rotating coceling roll. The flames of the burner
pipe can be sucked through and cooled by a watez-
ceoled, 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 apparatus and may run parallel to
the burner pipe, 1.e. it can be disposed, preferably

35 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 CPDY'D*C?), then

converge obliguely = on one another  (C'B'B*C®* or



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_pgocess of the invention, having a

30 burner and a cooling surface against which the flame is directed, which

is charactgrizedinthat theccooted, namrowing gaprhdsd heightrh)wong  gap
width () rnettid of 1100, preterably 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 point of the gap is

10 - 200*F/s, > préterably’®5 €456 m/& Wore BréRT&BIy 262 1087f/s. §°°+2
THe carbondacks of #ie inventibn carebe used ashoh- refiiforcingilles tment
reinforeingifillery UVestabilizer, gonguctive blagk orpigment.tthe garbon  the

blacks of the,, inventiop £an be used,in rHQ?%’éP'%%%}P{if‘“”g 5 inks,

liquid inks, inkjet inks, toners, coating materials, paints, paper, bitumen,
concrete and other building materials. The carbon blacks of the invention

can bel@mployed asHfctiichity agentiAsaérilurgye20The cHibobn bdcks the
afthe mventiondaverthe advantdge dhat blacks withdawnarroyw aggiegateter-

size digiibution cgh bejproduced and ing absglufe hue contibution(dM), 1
in coatings applications is very |ghc. 15 The methoq of the mven%%n hasf

the ad\slgnfg@e tﬁ:aﬁ the® 36%0?( i o aces an ame

| &qes not depositdn e cooléd surface
can tHetBRStE dEpositeeGutsitle o thé tevice. AHartheradvartagets (0 .
that in the apparatusofdie 2@ imantiondbetd ate nagongeranyttotating 1 ing

pasts, whigh, Jeduges E%Cﬁgi@&pét%@ngdn@m@ng@%%goﬁ& and that
there is no longer separation between roll black and filter black, and

hence the product produced is
The construction of the cooling gap may be designed

such that, as a result of the generation of a laminar
poundary layer at the cooling gap, the accumulation of
20  carbon black can be prevented.

Additives can be added to the carbon Dblack oil.
Additives may be a solution of salt in water, alcchol,
0ll 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 precess of the invention, having a
30  burner and a cooling surface against which the flame is
directed, which 1s characterized in that the cooled,
narrowing gap has a height (h) to width (b) ratio of 1-
100, preferably 5-30, 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 point of the gap is 10 - 200 m/s,
preferably 15 - 150 m/s, more preferably 20 - 100 m/s.



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 (D1 D1) of 177 mm and

a height (D1C1) of 600 mm. Above a height of 600 mm, the sidewalls
convergesobtigtiety.on baek anather and engddnthercogled, marreuing gap:non -

In the 35 examples yhich fallow, the; leagth AA2 of this cooling gap,.; 1+ ey,
amounts to, 2000 mngziré%}{he ﬁelgﬁg\%g) amounts to 50 mm. The height

i
(h") of t%%néjé}f): Y‘r% the exampleS e 8" %moiits 16 188" théangle *he

a is 87+ MetHod¥ of Befermifiatii S pH The PHrisdeterrdined ¥, printing

actordamke,withl DINIEN 1SO©k287-9 20k 16Volaties The volatites areccating
determined af 9pOC ip aceordangawith DIN.SZRS2. 1o BEL sudacg.areg  per
The B%‘Il; wrface area is dg&esrmlr} din ac orgar%crle with A%TI\/Ll

D-6556.00 20 STEA S iace drea The 6T B8R sUHAe Sred s daferhiigtton

in accATdRntd P RS TN &fedficabH DLeb56100: 25 TiRE TR Kt gy -
strength is determined in accordance with ASTM specification D-3265. 30
Aggregaie size distributionrEheagoregate sizg, distibulionLURES alBvantage
measued .ugha adrogihavel BLDCP, fisc.cenilyae wilh feddigt . ;o
diode. This instrument Is a development 3% §pecifical y for éete(mlnlng
aggreg%ﬁ@ S% produced, and the absclute hue contribution {(d4M)

in coatings applications is very high.

15 The method of the inventicn has the advantage that the
black does not deposit on the cooled surfaces and can
therefore be deposited outside of the device.

A further advantage is that in the apparatus of the

20  invention there are no longer any rotating parts, which
reduces the capital costs and maintenance costs, and
that there is no longsr separation between roll black
and filter black, and hence the product produced is
homogenized. As a result of the removal of mechanical

25 conveying, morecver, 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 mx and a height (D'¢') of 600 mm. Above a height
of 600 mm, the sidewalls converge obliguely 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 20600 mm and the height (h) amounts to
50 mm. The height (h") of the gap in the examples below



distribution curves of finely divided solids from absorbance
measurements, and is equipped with an - 9 automatic measuring and
evaluation program for determining the aggregate size distribution. To
carry out the measurements, first of all a § dispersion solution is prepared
from 200 ml of ethanol, 5 drops of ammonia solution and 0.5 g of Triton
X-100 ameadé siptto 1GC0 mit witthéemingralized svatér.. Additionally a spin
fluid is prepared from 0.5 g of Triton X-100 and 5 drops of ammonia
solution, made up 10 to 1000 ml with demineralized water. Subsequently
20 ml pf.dispetsign sadtionare.added to 20 mg of carbon black, which
are suspended in the solution for a period of 4.5 minutes in a cooling bath
15 with 100 watts of ultrasound (80% pulse). Prior to the beginning of the
aétual?ﬁ[easurements, the centrifuge is operated for 30 minutes at a
speed of 11 000 min-'. With the disc spinning, 1 ml of ethanol is 20
injectegand then a bottom layer-efka gl of spinfluid isccarefllydaid  with
down. Affer.about.a minute, 2%;.0 | of the black suspension are injected,
the instrument's measuring program is started, and the spin fluid in the
centrifuge is overlaid with 50 gl of 25 dodecane. A duplicate determination
isperf¥mhadokeeach sample for measurement. The raw data curve is
then evaluated using the instrument's arithmetic program, with correction
for 30.scattered.lightand with autamatic baselige adaptation; The, ADR0 . ..
value (FWHM) is the width of the aggregate size distribution curve at half
the pe k HeigHt' The Bfmode value (modal value) is the aggregate size
having the 35 greatest frequency (peak maximum of the aggregate size
distribetirm eupi®ycdhemadues d1o, dso and d9o are the aggregate sizes
determined from the cumulative curve

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

20 STSA surface area

The STSA surface area 1s determined in accordance with
ASTM specification D-6556-00.

25 Tint

The tint strength is determined in accordance with ASTHM
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 1s eguipped with an



with a volume fraction of 10%, 50% and 90%, 10 - respectively. Surface
oxides 5 Regarding the characterization and quantification of surface

oxides on the carbon black's surface, i.e., here, functional groups

containing oxygen, such as carboxyl, lactgl and phenol groups: 10 The

initial mass of carbon black, m, is guided by the number of surface
oxidesraiticigated. Asta sttihgdpoirtifdr thesinitialmass, thepwotagtiles  for

conterd«f etheiearbgniack eande:emplayed (Fable ). 45:kable 1:
Volatiles Initial mass Volatiles Initial mass content in % of carbon content

in % of carbon by weight black, m:L in by weight black, m;ingg 15

1617 12 45 1810 616" 3.0.490 P50 6954 0.7 To'11 2 F06210 2
12-15 43561035 Thesquarttityof Earbois biackdspeeiie £ OTablect, diié@nol,
at 105€, isrweighefl cuttoaisaceuracy of 0 Armg020 iatocx glesston ¥X-100,

centrifyige dube,gnd 25.ml (ielume,v1) of 005 M agyeous sedium  .rer,
hydroa%g solution. are added. . The |rnathe centrlfu%e éu e above th
S

sample is ‘disptagda by RitrdGeR, and e tdbe i$ tightly Sealed, Ths rt%dg ot
into a Réfde? ant tixed®d\erRight P8 25 rotas irackine: Witk thé'edg  up
afithe mixihgQdrocédure; ihe contentslareedl kv dtansferred to another
centrifuge tube and centrifuged
Subseqguently 20 ml of dispersion solution are added to
2C mg of carbon black, which are suspended in the
solution for a period of 4.5 minutes in a cooling bath
15 with 100 watts of ultrascund (80% pulse).

Prior to the beginning of the actual measurements, the
centrifuge is operated for 30 minutes at a gpeed of
11 000 min™. With the disc spinning, 1 ml of ethanol is
20  injected, and then a bottom layer of 15 ml of spin
fluid is carefully laid down. After azbout a minute,
250 pi  of the black suspension are injected, the
instrument's measuring program is started, and the spin
fluid in the centrifuge 1s overlaid with 50 pl of
25 dodecane. A duplicate determination is performed on

each sample for measurement.

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

30 scattered light and with automatic baseline adaptation.

The ADsy value (FWHM) is the width of the aggregate size
distribution curve at half the peak height. The Dpoge
value (modal value) 1is the aggregate size having the
35 greatest frequency (peak maximum of the aggregate size
distribution curve}. The values djg, dso and dyy are the
aggregate sizes determined from the cumulative curve

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



for at least 1 minute. 10 ml (volume V2) of the supernatant solution are 5
withdrawn by pipette and transferred to a glass beaker, 20 ml of 0.025 m
sulphuric acid are added, and the mixture is boiled briefly in order to

expel carbonate. The samples are subsegyiently back-titrated with 0.05 m

10 aqueous sodium hydroxide solution to a pH of 6.5 (pH electrode). The
amountadfsediumdlydroxide solution consumed is V3 A blank sample

must be prepared accordingly. To 15 determine the blank value, the
amourg\%)&\i%ce)H con éjsmed, B13, is obtained similarly. On the basis of

the initial carbon Black mass m , the volumes V1_3 and B13, the amount

of surface oxides, G, 20 in mmol/Kkg, is calculated in accordance with the
foowifig ®tuation: G Vg(VEBEI@OS~+m011X000:dV2emark 25inahison  of
formula.ike symbels have the folowing Jpganingsi /i Initial carhen.blagk ¢ , |,
mass i 30 V1: in mlof the reagent solutions (=25 ml) adde

to the Ilc?g%t')%'n bé%%%%?\%% um%ﬁﬁ i of saorﬁp & solution withdraivn bs)lll Cdn s
pipette" 181, 35 ¥/3F Amaift 8FESHunPRydBRide solution consumed

for titration, in ml, - 12 B13: Amount of sodium hydroxide consumed, in

mb forrthe blank valuediteation: SRelative blackwalug My and-abselitey the
hue cqntribution .M Desetiption/Rrogedure,, 10 4, Preparatign of feagerys ; .

peint for the initial mass, the volatiles content of

the carbon black can be employed (Table 1).

15 Table 1:

Volatiles Initial mass Volatiles Initial mass
content in % of carbon content in % of carbon
by weight black, m; in by weight black, m; in
g
1 5 16-17 1
2 4.5 18~19 0.9
3-6 20-23 0.8
79 3 24 0.7
16-11 2 25 0.6
12-15 1.5 26 G.5
The quantity of carbon black specified in Table 1,

dried at 105°C, is weighed out to an accuracy of 0.1 mg
and 25 ml
0.05 M aqgueocus sodium hydroxide sclution are added. The
the tube the _
displaced by nitrogen, and the tube is tightly sealed,
inserted holder,

20 into a glass centrifuge tube, (volume Vi) of

air in centrifuge above sample is

intce a and mixed overnight 1in a

25 rotation machine.

After the end cf the mixing progcedure, the contents are



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. Baysgqn OL 17 10 10 Xylene 90 90

Total 100 100 Component A Ingredient in g in % by wt. Alkydal F 310,

60% 770 dré Mituent 280 23n Jotal:1006n100 £ 13 Gomponent Brentrifuged
Ingredient-in.g in % By wt. ;Magprenal MF800, 550 770 77 Diluent 230 23

Total 1000 100 The ingredients of the 4 formulas are mixed and are 5

kept in a suitable vessel. 2. Preparation of the black coating Formula of

the bla¢k cBating YErd&termitihg the blakR 16 VAR Nigredfdritinghin are
% by wtiStdndard ¢lgarcoet component A 2%.3:6%3d Standard lclearceat ker,

compopent:B 127 3@.4; Sarhonshlagk.pigment g 4.3, 20takAl8 10Qny  the
First Ofnﬁllcm?r%oa}g] %%ngn%gtise%layndir% agg&lg%lglggdexpei carbonate.

The samples are subseqguently back-titrated with 0.05 m

10 agueous sodium hydroxide sclution tc a pH of 6.5 (pH
electrode). The amount of sodium hydroxide solution
consumed is Vi,

A blank éample must Dbe prepared accordingly. To
15 determine the blank value, the amount of NaOH consuned,

Bls, is obtained similarly.

On the basis of the initial carbon klack mass my, the
volumes V;-3 and Bl;, the amount of surface oxides, G,
20 in mmol/kg, is calculated in accordance with the

following equation:

a=l 7 ‘353)-0,05[’”;“1-1000

V, m:

25 In this formula the symbols have the following

meanings:
Wy Initial carbon black mass in g,
300 Vi Velume in ml of the reagent solutions (= 25 ml)

added to the carbon black,

Vor  Velume in ml of sample solution withdrawn by
pipette (= 10 ml),
35
Vis:  Amount of sodium hydroxide solution consumed for

titration, in ml,



out into a PTFE beaker, then the carabon black pigment, 15 dried at
105C, is weighed in, and 275 g of steel beads (0 = 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 drawdowr and applied to the support plate
in a stripe 5 cm long and approximately 1 cm in width. Care should be
taken tq ensure that there are no air_buhbles in the coating, stripe. The
film dréa%hgiﬁgr)?sn %Iage%d os\?e;%rjtﬁréi stz?' Cegﬁ)g: 6#%:0&%%%1%1(? C(j:ifawgnn mm’ for
uniformly acrd&s tlﬁzaﬁ]éte‘f%%ﬁa%%?s%foduced which is
approximately 10 cm long and 6 cm wide. The drawdown must be
ais-drigd (ixa vis mercigboasd)fer atleasid Odpiuiase theSubsgauenthti on
the sagple is baked at 130C in a drier for 30 minutes. The samples can
be subjected to measurement immediately after cooling or later. The 5
measurements can be carried out using the Pausch Q-Color 35
instrufeRt With-WinQeroseftware. The measurement takes place through
the glass. 3. Calculations 10 3.1. Formulae and constants 3.1.1
Hye-i@epeq%gﬁg%gglugfl\@ 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)
My =i68-lo100 20 ¥uSubsequently the hue-dependent black value
(Equation 2) is calculated:

Ingredients in g in % by wt.
Xylene 1i25 68.20
Ethoxypropanol 225 13.63
Butanol 150 9.09
Baysilon OL 17, 10% in =zvlene 75 4.54
Butyl glycol 75 4.54
Total 1650 100.00

15 Baysilen formula

Ingredients in g in % by wt.
Baysilon OL 17 10 10
Xylene 90 20
Total 100 100

Component A

Ingredient in g in % by wt.
Alkydal F 310, 60% 779 77
Diluent 230 23
Total 1000 100




(2) Mc=100- log) -log Z" + 109~ Y'JJ 25 X,/Zn /Y, (DIN 6174) =

tristimulus values 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
Yn =100.0 X /Y /Z = tristimulus values cgiculated from the

measurements of the samples. - 15 - 3.1.2 Absolute hue contribution dM

The alizotgtenizué cBntribution dM (Equation 3) is 5 calculated from the
black values Mc and my: (3) dM = Mc - My Examples 1-10: 10 The
settingfnfggélgﬁ Ag;lq:ductlo.n of the examples for the inventive Cz’j’\u;%?l’]% by wt.

blacks;-afid-of-Comparative Exampte6;—are-tisted-in—tabfe-2.A-devtce-as

per F ﬁfﬁBrﬁ{@h%HSQQrErﬁsﬁp inventive.examples ahtPfor “nmpar:—‘?fﬂlp

Example Bithethot air temperature is 310C and the hydrdgen contentéf
the carigEgas is 92-99% by volume. 20 The burner spagingreportegda

Table™2 1§ Thé 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 topr B8getBPRIASEIEE, nafrowiify 25 E6UTiYLGap. 34 the'SumRéquent are
table, Fable 3nthe analytical elate sefthe inventive carbon blacks and of a
comparison black are shown. The comparison black used (Example 7)

301 that of Example 3 fiom WO, 2005033217, _

Formula of the black coating for determining the black
10 wvalue My:

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
(& = 3 mm) are added as grinding media. Finally the

sample is dispersed in & Skandeyx 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 suppert plate in a stripe 5 om  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.
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Subsequently the sample is baked at 130°C in a drier
for 30 minutes. The samples can be subiected to

measurement immediately after cooling or later. The

{J

measurements can be carried out using the Pausch
Q-Color 35 instrument with WinQC+ software. The
measurement takes place through the glass.

3. Calculations
10
3.1. Formulae and constants
3.1.1  Hue-independent black wvalue My and hue-
dependent black value Mc
i5
First of all the hue-independent black wvalue My is
calculated (Equation 1) from the tristimulus wvalue Y of
the measurement (illuminant DE5/10):
100
(1) My mlOO-log(_—w]
20 ¥
Subsegquently the hue-dependent black value {(Eguation 2)
is calculated:
X Z ¥
(2)  Mc=100- logl —L |—log| = |+ log -2
X Z Y
25
Xn /7 2o / ¥, (DIN 6174) = tristimulus wvalues of the
coordinate origin, based on the i1illuminant and the
observer (DIN 5033 / part 7, illuminant D65/10°)
30

Xn = 94.81 Zn = 107.34 Yo = 100.0

X / Y / 7 = tristimulus values calculated from the

measurements of the samples.
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3.1.2 Absclute hue contribution dM

The absclute hue contribution dM (Eguation 3) is

5 calculated from the black values Mc and My:
{3}y 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. & device as per Figure 1 1is
used. '

15
For the inventive examples and for Conmparative
Example 6 the hot air temperature is 310°C and the
hydrogen content of the carrier gas is 92-39%% 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, Ttoe 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 Example 3 from WO 2005/033217.
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OINofIpO)N6cNCrlO WEmatoNNa--i-HNECIbx V4 v'ME
“INMCNCubBmam Cr)4EOX OUWroNHio-18 The results
show that the carbon blacks of the invention (Examples 1-5) have an
aggregate sizé dlétrlbutlonﬁl\nﬂ% a{d9o-dlo) /d5d ratio of less than or
equal to 1.1. eadvantage ofthe carbon blacks of the 5 invention is
manifested in a dM value of > 0.5 and in a resulting higher blue hue. - 19
- Claims 1. Carbon black characterlzed in that the aggregate size
distribution ha§‘ a£d90 d1oj/d5o 2 tl@oﬁess thhén 5 or equal to 1.1. 2.
Carbon black @Ccordlng to Elaim &, c‘har‘acterlzed in that the aggregate
size distribution has a full width at half- maxg;num (FWHM) to Dmode ratio
of less than 1@or equal to 0.6. 3. Carbon black according to Claim 1 and
2, characterlzed B that the“‘suﬂagg C&Idé cc;nt%nt is greater than 50
mmol/kg. 15 40Method of producmg carbonfblack according to any
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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 flamgs, together with the ambient air
drawn in freely under suction from outside, are sucked through a cooled,
narrowing gap=and.ceoledhthe casdled, natrewing=gama5 having<a height the
(h) to wigthr(b) katio of 35100,1the width being.hased on the top.edge of o5 e
the ga(?iyt]:ew_"lv.\g%pi t%? bv?:iLn%oEaS t(1? mem)’ %:ld the fO.V(\é raé% aiéhses than or
narrowast point of the gap beir 0500 h1/5°30'8 Device for
implerfi@hting the Aethod ECOHAG t69CIdMh 4 Haufig A BUMRBRSHE £ the
coolingrstefacecagahsstruhidie thesflame is ditécted, chardcterized imthatin a
the ceeled;nargwing;gap has2 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. -

20 6. Use of the carbon blacks according to any one of Claims 1 to 3 as
non-reinforcing filler, reinforcing filler, UV stabilizer, conductive black,
pigment or reducing agent. 5 7. Use of the carbon blacks according to

any one of Claims 1 to 3 in rubber, plastic, printing inks, liquid inks, inkjet
inks, toners, coating materials, paints, paper, bitumen, concrete and other
building materials. Abstract Carbon black, method of producing carbon
black, and device for implementing the method The invention relates to a
carbon black having an aggregate size distribution which has a
(d[err]-d[err])/d[err]



ratio of less than or equal to 1.1. The carbon blacks are produced by

admixing hot air if desired to a gas mixture comprising a carrier gas and a
carbon black feedstock, passing the gas mixture into a burner pipe,

burning the gas mixture at the burner pipe openings, and drawing the

flames under suction, together with the anbiént air drawn in freely under
suction from: the outside, through a cooled, narrowing gap, and carrying

out cooling, the cooled, narrowing gap having a height (h) to width (b)

ratio of 1-100, the width (b) being 0.5 to 10 mm, and the flow rate at the
narrowest poifitdtRe §ap bing ' to 29b0ThASThd Barbbitbldcks of s egate

“inventidhZcandie biséd asinon-remfarcindgbiler teidforcing fiterpEViess than

stabilizer, cpnguctive black, pigment or reducing agent. Figure 1

10

15

20

25

30

35

2. Carbon black according to Claim 1, characterized
in that the aggregate size distribution has a Ffull
width at half-maximum (FWHM)} €0 Dmese ratio of less than
or equal to 0.6,

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

4. Method of producing carbon black according to any
one of Claims I 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
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,
narrowing gap and cooled, the cooled, narrowing gap
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.

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



