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' Trrlles%gﬁaﬁ blacks have an
extractables content “of 1685 than 0.100% %y%vélg . 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

peboundanyaver andacceleraling,ar. gxpanding the Jigw farmed by e, ..
ha@a@e agd tt_ng b_o%r;{ ar Clﬁa gﬁ.e% dlsc%nvlLanI;@ge d‘!&tlhq nrolwr}lblac sisthe _
'poorhué contribdiion in coatings applications. It'1s an object Hf five’ ="~ ~ -7
M1 GESBRE didCIBstletd providé Al darbof back Which featieR W high 2k o1l
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

ruGaRenlack Whieh:is 05 /033217 discloses unscresned, untreated
carbon blacks, having a pH of less than or equal to 6.0, a
residue on i1gniticn of less than 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



characterized in that the aggregate size distribution has a (d90-d13) /d50
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 present disclosure
may have a surface oxide- content of greater than 50 mmol/kg,
preferably greater than 100 mmol/kgy more preferably greater than 120
0. @mol/kg. The carbon black of the present disclosure may have an
aggregate size distribution with a full width at half- maximum (FWHM) to

TrhPMoaeratio of less,than-or equal %r% B A ef%@?%@éﬁf‘%a“naés mete o
prteferably Iess than Q.26. T e carbon black of the present dlsg

sure

Y S b aék QI'he WO? trhe car% Iggl?g 5 ﬁwe present dis ?osurema%’

%% 7.0 §5referably <607 mo ré?e“f) 25.0. The carb%neﬁﬁ%ﬁlbly
gfo'J‘t %rpregéﬁt i$CI0%Mife C&H have an STSA value of 20-300 m2/g,
preferably of 50-220 m2/g, more preferably of 70-200 m2/g. The carbon

Thplackeofthe presentdisclostremay-have a volatilés contentef 2.0:2006% a0
agpteferably of 30-12% smoievpreferably 6f14.0:9.6%. Thescarbon hlackiofl £ -
nathepresentidisclosyrennay have;atings Ofi%osé8(ﬁ%m@f@f@f8@@hgf11@5sl@6,6,
pr@@éeegqffraex of 120-150%. The present gisclosure further. proyides-a

method of producing carbon black of the invention, which S

charact rized in that a gas ixture com risi rrler gas and a ca[bon
I51adé ]%gedStOCEIS Sif désire rHdml?x With h%%%ﬁzrc‘L the'gas miduréfs & 92°
©15455ed into a burner pipe, the

The pH of the carbeon blacks of the present disclosure may
be < 7.0, preferably < 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 1s 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 ambilent air drawn in freely under
suction from ocutside, are sucked through a



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, narrowing gap and cooled, the cooled,
narrowing gap having a height (h) to widt (b) ratio of 1-100, preferably

5-50, more preferably 10-40, the width being_based on the top edge of
the gapCthe Widt {6 BEHYTS B3t 16 nHAC pRsterdbly 190°5 fiin, ARd IRy ing
flow raterat tey harowestgaaiht of the gap beihngtl0 (200 my/s, i preférablyl 0o,
15 - 150-ave.mmo1e prefergbly 20s- $0Q /s he flowsate eaR b@idth being
calculated é@%ﬁ@'ﬁ%‘%&%%%?%%%”%%s g’%“,m fogaparea. [he ;.4

operational gas volume Is volume of gas taken off under suction via

thd far, The gap'aréFls gt By e BroduELof Ydlt widitb AR tdp egdate
ATA?2 af-théeookdl parowinggapt 15 Thé beolanpused for thd nardWing./ s,

gap may deawvatery airs steammng beaktraasier ofle npicpmmercially /s .
customary thin-film evaporator-the carbon black feedstock can be heated

and vaﬁgrize N The 20 carbon black feedstock vapour is sup}glied by a .
stream Of carriet gad t0 & bGiHer pife. TANEH&ER upsh¥am “Bfthe 2+°  °F

BlrneropipsIdéseritedfor exahiple i oDE2Q 671739) the gasmixturercah gas
be admixednwith. hot redr attemperaturesof upierdQ0C, andsupplied ton via

o o B o e D daduct. of o
Cl u | .
S Aot el O R b e g R

30 Carbon black feedstock used may comprise hydrocarbons, such as
dcetyléne; methaneethylene fethang,propang;wing gap may be water,
alr, steam and heat-transfer oil.

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 -



butane or pentane, or carbon black oil. Carbon black oil 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 400C, preferably 250 4 400C#more preferably 250 - 350C. As

sogarriergasdt isRassible 19 useccombustile gases, preferably gas
mixtures having a hydrogen fraction > 50% by volume, more preferably >
60% by volume. The carrier gas temperature and hot air temperature may
Ascoffespofitl affeast 1 theterfipératliresof te gaseous B vapeéfizeéd Jases,
preddomnlack teedsiook; e erderitomprevent veondensation dniafirst 50% by
vo@SReCL there is provided, a.carbeg black charagterized 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 provided a method of producing
Thearlsor btk as defineddsove; wharagtetizétoin thata ghsmmpiafeire may
cogemprising a:cariegas and a-carberhiackafeedstock isihdesiredeous or
vapdmixediwith hot gir, the gag mpdure,ispassed jpto a bymer pipe, e, o,

%as mixture burns at the burner pipe openings, and the flames, together
CCWith fHe-aMbient air drawn in freely under suction from outside, are
sucked through a cooled, narrowing gap and cooled, the cooled,
Innagowng-gap having-a height{h):to width(b), ratie.ef 1:100; thewidth 1 2c
nB&ng.ased.on the top edge of the gap. the wigth. (b) being 0,5 to 10 mm,
and the rowe rate at théal nnarrowesl%goint %?teehesgapebé&ma }0 2260 %1/5&'1% .

(ottieg aséct fierd i§ providéd Bdevies fgaual to 1t

In a second aspect, there 1s provided a method of producing
carbon black as defined above, characterized in that a gas
mixture comprising & 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.



implementing the method as defined above, 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 0.5to 10
mm, and the flow rate at the narrowest point of the gap is 10 - 200 m/s.
inéa inafourth.aspect, there ispprovided the ise ofithe carban: blacks as,, .,
blg%f}!{ned aéjgve %ggggérgmfog%ggglller, relnfgrmrlq:flller{“_ UV stabilizer, 1:
conductive black, pigment Grréducing agent. 1R a fifth aSp&ct thereis™ ™/
repiovided e uselof thé carbbil blackalds défiried abevedi ibber, plastsk,
piprikating mksy diguid nksatnkeet.inks, toners, coating materials, paints,
paper, bitumen, concrete and other building materials. Figure 1 shows the
T diagrf’;\m atic const{uctign of the apparatus, where the refergn(;e symbols
“have the TOIIGWIngG” eanitigss AR, 5K A2-465 el§é of fife Cooled,® carbon
blagkewing gl iBeR', B B7e bbttomuédys of the Tobled, narbwing gapA's .,
1iALA" A2nRarrowestipeint of the epoledonarrewingc-gap.: bwidth.etthes 1 5,
pa§Qling gap.= ALA- QnAA 2 2 BB, B B widegtpoint of the cooled, ;.
narrowing gap, h: height of the cooled, narrowing gap in the upper region,
M3 S hifghit of the uncooled or cooled, obliquely converging sidewalis,

Figure 1  shows the diagrammatic construction of the

apparatus, where the reference symbols have the following

meanings:
142 1 2 - :
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,
3 1 27 2 ; : )
A* A%, A" ,A": narrowest point of the cooled, Narrowlng
gap,
b - width of the cooling gap = A' ,A% or A%, 2%
1 i 2 o2 : : ; 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,



C1B'B2C2: uncooled or cooled, obliquely converging sidewall,-5--5 0

1 2 CZ : uncooled or cooled, obliquely converging sidewall, D,D width of

the vertically placed 5 apparatus, E: height-adjustable burner pipe. E,

A'Al : Burner spacing 10 The angle a cansbe 70 to 89, preferably 80 to 89,
more preferably 83 to 88. The height h can be 0 to 250 mm, preferably

100 toC1%250 Ainy, more preferdlsly 140 tock80mhm SHie widihvoftheverging
vertically placed apparatus i(€&t/&l1= DI DI) 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 bé manufactured of staiffess stel in 25%tder t§ praveRtthe typidal® e
impurity (grit). In the case?dfthgahethod 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 vypg%—hq‘o_cggqug@gg\ﬂ/@g)ggge@p&i?ghown in the

sectional drawing of the apparatus of the invention (Figure 1), the gap

may extend oyer the entire length of the apparatus and may run parallel
to E, A°A" : Burner spacing

10
The angle o can be 70° to 89°, preferably 80° to 89°,
more preferably 83° to 88°,

The height h can be 0 to 250 mn, preferably 100 to
15 250 mm, more preferably 140 to 180 mm.

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



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

initially run parallel to one another (C'D'D2C2 or C1 DIDZ CZ) , then
converge obliquely on one another (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'viithespect to theicosted, 5 narrowing gaplceh be madewing gap
variablex THAis atljustment fagility ¢an be provided in order to allow the
realization of an optimum burner height. In the conically converging region
(h) of the 10 apparatus it is possible for the sidewalls to be water- cooled.

In the fetjion ) idwever 2hid thay 6y seRFEES Brotectihe MdteridioCteds
from thefiaprtel tempEraturea sinbe it ikaonly nethealipper réyions (hydike tment
cqrresmgadirtgi;ynamgﬂ coeding gﬁ@vﬂlaﬁdhe gﬁoliragécﬂ&of the reactiony  the
mixture is 1 ake placg - The cansirucliop,pfthe cooling.gap may be

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

layer at the cooling gap, the accumulation of 20 carbon black can be
preventdd. AdditivescairBe Bided 0 T8 Cartsbn Blagk oil. Adbitives¥ay the
beba selutionzofisaltin watepcaleahale dber mhduresitesecfs The be water-

additives.camsbe capverted 254pt0.an agrgsol. Thgsaltused caa with,  on1y
preference be potassium %arbonate. The Invention_further Ig?row sa

devicefoF limplenientiRg e process df th&3iértion, having a 30'Burnér- "

and a E6BMF 3tiFaBe agamist whichitheflade {2 the upper reglion (h),

the correspondingly named cooling gap, that the ccoling
15 of the reaction mixture is to take place.

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.



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

point of the gap is 10 - 200 m/s, preferably 15 - 150 m/s, more preferably

20 - 10m/s:af Pehe edrbonsblacks:ofthe imentiomcan bewsed 8snQx non-

r?inforgé‘gﬁﬂ@fc@g{@foﬂﬁg_Qggr’ yylﬁ%ﬂ@?ﬁ’g ng%ti%tg/{e Wksc{rabilizer,
plgmenté;rgg %argon bJIac s of the jnvention ca%r; be used in rubber,

.
3 i%%?d iRks, TAGEETRKS, ohersTtoalifg ‘mafefialset the

plasticfprlntlr?g EiRks;
paints, papert btiméiR tortteté &fd other Buildiag mateiis fthe carart ing
blacks ofitse invehtiondcanibé emplayekhas a reducing agent€ps, coating
metallugye19afhe carhondiacks gidhe inventipnhave he.advantage oener
that bl%%ksl\é/itlt; a pﬂaaqg%\év.%gégsreg e sizc%ggctjrib%?n can b{g ptrgduc,ed, »
and the absoluté hue contrbution (ﬁ\/l) in cogtingsagpﬁlic% ioNs' 1S vlerﬁ/fen"mn
high. 152hé &Mt s tRedAvénticiPiEs ise agvahtale that i bigek

does not deposit on the cooled surfaces and can therefore be deposited
autsidepé the-devige. A further advantage isthat inthe,apparatus of thentage
20 inventign tlg%%gge no {%ngaer %%E%tgtin artsa%/gicgiréegugﬁs g}% buti
capital costs and maintenance costs, and there 15 no longer S nrion
separatih BEwWEe N Blacik hd fiferBIac Hiid RefcS fig-proetieton  (dM)
produced sohbmagerized. iAs Riresalt Df the remiovghof mechanical 25
conveying, moreover, it is possible to lower the level of impurities in the

@?duq%e method of the invention 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



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
converge obliquely on one another and egd.in the cooled, narrowing gap.
In the 35 examples which follow, the length A'A2 of this cooling gap
amounrts4o2000:mm afdthe Heightz(hy Benounits t6750 mm. The height
(h") of the gap in the examples below - 8 - amounts to 159 mm. The angle
a is 87. Methods of determination 5 pH The pH is determined in
accordange-with ;BINEN }80,684-920. 10 Volatiles The volatiles are
determined at 950C in accordance with DIN 53552. 15 BET surface area
The BET surface area is determined in accordance with ASTM
D=655B0. 20 STSA surface area The STSA surface area is determined
in accordance with ASTM specification D-6556-00. 25 Tint The tint
strengthis detgrmined;ig accordarceitBASTM rspecification 213265. 3Qith
Aggre%ﬁ size distribytion Tﬂ(;.aggregate size distribution curves are
measured using a Brookhaven BI-DCP disc centrifuge with red-light

diode. This instrument is a development
10  Volatiles

The wvolatiles are determined at 250°C in acceordance
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 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



35 specifically for determining aggregate size 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, firstof alla 5
dispersion solution is prepared from 200 ml of ethanol, 5 drops of
ammogaidtsalation and®Ssy of Teiton 3¢400, smadeapiton1000 Molawithe  for

demineealized wates. Additionalbya spinsfluid is pseparad-frem 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 of dispersjon solution are

added 1§ 20°fg of catbon blatk, whfdh e Eiipehded inthié sdfdtionffor =
a PeriGt P2 BoriTuLES i Bicoolihy Bathoas SAtht 100 wites sfultisethanol,
(80% pulsen¥ios fo thexbegining ot thenacinal measyrepierts,ithen x-100,
gentrifﬂgaés 02@@"9?5%: 301{@!1%&?; at 6\%&%3 Oﬁéﬁi%g@mile'eé{\/ith &J%gcer.
ISC SpINNI m ethanol Is ected, and then a tta ayer o
T of Sh TUAATE Earty 18 Ao Afer Sbodta Hikite, 250 ome 3 ©°

black stspetsioh areinjeeted? thE dRstriRetEwRABuURSY pEdgram Bade up
started,caridythe sginwiltid insthércemtlifugedswovesaid with 50 gl of 25
dodecane. A duplicate determination is performed on each sample for

measyrement. The raw . data curve is then evaluated using the
e O B ey Pl e s t0
with adfonfitic BAsefiié ARG “Fhe WS vafics(FRIHMT isite width the

of the aggregate sizer 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%,



distribution curve at half the peak height. The Dmode value (modal value)

is the aggregate size having the 35 greatest frequency (peak maximum of

the aggregate size distribution curve). The values d1o, dso and d9o are

the aggregate sizes determined from the,¢umulative curve with a volume
fraction of 10%, 50% and 90%, 10 - respectively. Surface oxides 5
Regardingrthetcharagterization and quantification of surface oxides on the
carbon black's surface, i.e., here, functional groups containing oxygen,

such rboxyl, lactol and phenol groups: 10 The initial mass of carbon
bIack,aré’rmfh,l\?igi}sagt]%(dcej Jb%;lt/et%e number of surface oxides anticipated. As a
starting point for the initial mass, the volatiles content of the carbon black
can befemplioyiedy(Talle 1)-H5rFableri:dolatikes itial massdMdlatikesion  of
Initial rBass acentest inde of Garboncontent i, %0f catban byweight 3. e,
black, m:l.in by wei K, m; in 1516-171.24518-190.9 3-64
20-23 13%%@7_9 3f¥2\‘{§‘%{l?7E g%%%l Prepe 1P ‘?‘L?é‘ig%.scﬁ?’egaﬁénti@uég“ 2s
carbort BlackSpecifiet ihCrakiR L PHRBE At AH%ER §s weighed out to an

accuracy of 0.1 mg

10 The initial mass of carbon black, my, 1s guided by the
number of surface oxides anticipated. As a starting
peint for the initial mass, the volatiles content of
the carbon black can be employed (Tabie 1).

15 Table 1:

Volatiles Initial mass Volatiles Initial mass
content in % of carbon content in % cf 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 4 20-23 0.8
79 3 24 0.7
10-11 2 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 centrifuge tube, and 25 ml (volume Vi) of
0.05 M aqgueocus sodium hydroxide sclution are added. The
air in the centrifuge tube above the sample is
displaced by nitrogen, and the tube is tightly sealed,
inserted intc a holder, and mixed overnight in a

25 rotation machine.

After the end cf the mixing progcedure, the contents are



20 into a glass centrifuge tube, and 25 ml (volume V1) of 0.05 M aqueous
sodium hydroxide solution are added. The air in the centrifuge tube above

the sample is displaced by nitrogen, and the 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 - 11 transferred to

anothet centrifuge ¢ubecand:centrifugetkforatrieast LmrisutendOdahtrifuged
(volume2)-af the supeingtant, salution 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 subsedifently iRackiratéd with .05 107486656 368iunt hydicade are
sofutiom ¢ lacp vof 615/ (pH relectrode) Tthesambunt of sedium hydroxide:aker,

solution ocensumed is (3 4 blank.sample mustheprepared agerdinglys  +ne
To 15 determipe .tge lank valgeitfﬁt?mount of NaOH consumed, B13

is obtained sim%lalr”ly. O%%% asis of the f“rﬁtiacflrégaerlgo%%Igféi%D fen%ns%arﬁkﬁﬁéte'
volumes V1_3 and B13, the amount of surface oxides, G, 20 in mmol/kg,

is calcdlatedsinractordance wittbtimrfelowingeguationt Gated with 0.05 m
VI(V3-BE3)0QS~8011X00Qa¥3:mddl 25 Inthis formulathe symkolg 5 (o
have the &%@MB@)Weaﬂﬂ{éq&a’f%d{%jé‘a'ocﬁrb‘s’“ Jagk M N30 Vi ution
Volum%ci)r;lggllﬁ?géhggea ent solutions (= 25 mﬁ

3.

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,



added to the carbon black, V2: Volume in ml of sample solution withdrawn
by pipette (= 10 ml), 35 V3: Amount of sodium hydroxide solution
consumed for titration, in ml, - 12 B13: Amount of sodium hydroxide
consumed, in ml, for the blank value titration. 5 Relative black value My
and absolute hue contribution dM De§crf’rﬁioﬁ/Procedure 10 1.
Preparation of reagents Diluent formula Ingredients in g in % by wt.

Xylen £L12 68.20 Eth panol ézg 13. 6 Butanol 150 9.09
BayS|Ion oL 1i(f% inx X éuﬁ/j[ ?ycoP‘?S FET Totdl 1%%0
100.00 15 %ll@ﬁ%ﬁlﬁ%ﬂ&é&éﬁ%ﬁh@m % by wt. Baysilon OL 17
10 10 Xylene 90 90 Total 100 100 Component A Ingredient in g in % by
Wt Atkydakk v 0n8Q%k 7 Ak T e Dilyent 80 23 Jalakl3010bn tribution

dif
Description/Procedure
10 1. Preparation of reagents

Diluent formula

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
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Component B Ingredient in g in % by wt. Maprenal MF800, 550 770
iluent 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 black coating for defermining the black 10 value
My: Ingredient in g in % by wt. Standard clearcoat component A 27.3 65.3
Standardhelearsoaticomponent 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 in

tgggPlggeg%aker then the carabon black p gment, 15 gried af

105

C1sWetghed-m;and-275gof steetbeads—6=3mn e

W@%@F@lﬁmgﬁ@ pma Ebé\fhnlp is dispersed.in.a SkHnhdex mixer f3r'30

grind
minuf

eslm&emthe dlspersmg procedure, approanate:l?;Bm -2iml 20 of2 3

black

egating are taken for the drawdown and applied geghe isupportplgte

ina stripe 5 cm long and approximaiely T cm In width. Care should be

taken

to ensure that there are no air bubbles in the coating stripe. The

film drawig e i8 Plsceeovef thehstrige 256t bathg ikl dFawRd and are
urdiformlyracrossdhe platebAe drawdewn is produced which is

approximately 10 cm long and 6 cm wide. The drawdown must be

air-driezd' (in a, fume ¢ board)ffcghaé[ I%fit %0 mln tes

reparatlion o coa

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.




- 14 Subsequently the sample 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 instrument with WinQC+ saftware. The measurement takes

place through the glass. 3. Calculations 10 3.1. Formulae and constants
3.1.1 Hue-independent black value My and hue- dependent black value

Mc 15d-irstof aditbe huerindepansent black-walue My-isicaledlated » drier
(Equation. 1) he tristimul alu the measurement (i i
D65/1g§??§ 12%%%&%%’100&%0%\( %) gsge%%e%ﬁq?he %ue-dtse%%%é]ﬁ?é to
black V4 ég( Hiation 2y ecHiRbfatdd: B)9E=166°TogidlogZ" +3H8L v+ The
JJP 250CHAT ENCIDN 6278) =hfistimalusiealues of thel Tboedinateorigiayn sch
based@rcthe-ilumisant and themebhserveri(DIN 5@33¢part 7sdhivinant  The
D65/10),30.X1 7 9ABLZ13 107,34 ¥ =dOBO /oY {7 s ristimulus

values calculated from the measurements of the samples. - 15 -

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.



3.1.2 Absolute hue contribution 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
temperatarecis 310G ang-ther hydogen-centent of the carrier gas is
92-99% by volume. 20 The burner spacing reported in Table 2 is the

distanc% from the L?P edge of the burner pipe, in other words the point at

which teSoil GApSUr-Carrier §&s mixtife ‘Embrgds, té'the toptide 6hthe
covledS pdffowifga2s £66lifd gapl irthersdiysaqintaabld/Table 3, the
analytical data of the inventive carbon blacks and of a comparison black
are shqwn. Thg comparisen,black used (Example 7) 30 is that of

Example 3 from WO 2005/033217.0ro\NVv) LULUO WSiNV'V' ~rL9 ~

ro~o0~aal000000
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

is

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 2 from WO 2005/033217.
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The results show that the <c¢arbon blacks of the
invention (Examples 1-5) have an  aggregate size
distribution with a (dg~dig)/dsy ratio of less than or
equal to 1.1. The advantage of the carbon blacks of the

5 invention is manifested in a dM wvalue of > 0.5 and in a
resulting higher blue hue.



NOIJNON-Hd H,-mmmHv toNHN .-1.-iNNO4k W OIN ofIp
O)N6CNCrlO WEmatoNNa--i-HNECIbx V4 v' ME-INmMC
NCubBmam Cr)4EOX OUWroNHio-18 The results show that

the carbon blacks of the invention (Examples 1-5) have an aggregate size
distribution with a (d90o-dlo) /d5o ratio of | gs than or equal to 1.1. The
advantage; efsthe 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 characterized in that the a%gregate size distribution has a (d90-d10)

/d50 ratio of fe&5RREn Plack ¢

10

15

20

25

30

35

aracterized in that the aggregate
size distribution has a ({(dgs—dig)/dss ratio of less than
cr egqual to 1.1,

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.
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5 or equal to 1.1. 2. Carbon black according to Claim 1, characterized in

that the aggregate size distribution has a full width at half-maximum

(FWHM) to Dmode 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#. Method of producing carbon

black according to any one of Claims 1 to 3, characterized in that a gas
mixture EGrAprising-& earfier gas ahd aderbondsiacki feedstockdgif one of

desirethadmixedwith hetair, the-gas 20 4ixtre is passed-intoabumer -1 ng

pigg tfelgas ixtur burﬂs at the burner pipe openings, and the flames,
toget er with g?e ambient air dran Fnoﬁé{é%%}ﬁg%r gﬁ;ﬁgﬁ{ from 10%?36?85, oF
areSslitkeddhrsiffhta cooled, narrowing gap and cooled, the cooled,

narrowing gap 25 having a height (h) to width (b) ratio of _1-100, the width
being baged op he fop edge of the.gap, the y%r%?%ﬁ@'ngoo-%%lfo; L. of

and the flow rate at the narrowest point of the gap being 10 - 200'm/s. 30 =
5 DVIES for ifbleménting e hethiotatcdfding fo- TldifF 4, Aidving 41 3219
bumkes and acpetingisurface agamst whichethéflameds direeted, paints,
chargeterized infhat the.sooled; Nagrowing gap has & height (h f 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 blacl%gggrdaev{ce 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. Thecarbasblagks are-proguced byadmixing hot giif desired toand

gas mixture comprising.a gatrier gas and a carban, blagk 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
withdhe anvisient.ain drawn #t freelytunder suoetidrofrontthedutsideying . an

thigugh apooled, :narrowing: gap, And.carmying qut %&’QngatheLBQQ‘?Qb) /dso
narrowing ga havmqﬂa helght\%& to_width (b) ratio of 1-100, the width (b)

béifg 07590 10, aHAThE flolTate af $he narrowest point of the gap

being 10 - 200 m/s. The carbon blacks of the invention can be used as

nen-reinforcing filer seinfoxcing fillergUNsstabilizersgondugtive black: » 1 f

pgggggéﬁr%%y%n%g%a§i£%%%§:%omprising 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 ambient alr drawn 1in freely under
sucticn from the outside, through a cocled, narrocwing
gap, and carrying ocut cocling, the cooled, narrowling
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 point of the gap being 10 ~ 200 m/s.

The carbon blacks of the invention can be used as non-
reinfeorcing f£iller, reinforcing filler, UV stabilizer,

conductive black, pigment or reducing agent.

Figure 1



