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OEC global production and applied technology network 

14 Production Sites – 4 Technical Centers – 1,441 
Employees –

2017: 1.18 bn € Sales – Sold Quantity of 1,087,000 tons
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• Carbon Black is 95 to 98% pure Carbon

• Properties are:

• Particle Size

• Structure

• Surface Area 

• Surface Chemistry

• Multiple Types/Grades of  Carbon Black

What is Carbon Black?



Nearly spherical primary particles are physically fused together

Aggregates are branched together and extremely stable against various mechanical and 

chemical treatment. They are the smallest basic unit in Carbon black particles . 

Aggregates are characterized by primary particle size, number of primary particles and 

spatial arrangement of primary particles in aggregates. 

Aggregates are loosely bonded into agglomerates. Size, shape and tap density are 

depending on the actual state (powder, beads or state of dispersion in a matrix ). 

Agglomerates can be separated to aggregates during mechanical dispersion 

treatments such as mixing, with certain shear forces.

Primary particles, aggregates and agglomerates



Primary Particles, Aggregates and Structure



→

Oil Absorption Number

testing machine

Structure (OAN Number)



Note:  Nitrogen (BET) surface area (m2/g) may be used as an indicator of 

relative particle size. In general, particle size is inversely related to the BET 

surface-area.

Primary particle size and specific surface area
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LAB Color Space – Cartesian Coordinates

L* = lightness
a* = red-green color component
b* = yellow-blue color component



Norm color values XYZ

Blackness or jetness MY

Contribution of hue dM

L*a*b*-values

Grey value GY

Contribution of hue dG
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Calculation of coloristic for coatings
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Measuring blackness on a scientific level

• Great demands on sample preparation as well as the measurement technology and 

calibration.

• The use of calibration plates usually does not suffice, as they are not black enough. 

Instead, a so-called black hollow body, which absorbs virtually all the light, is used.

• As deep black can only be measured on high-gloss and clean plates, any 

contaminants must be very thoroughly removed and the plates must be absolutely 

free of scratches, finger prints before measuring.

• 45°/0° device to be preferred compared to d/8° device if highest jetness is being 

measured. d/8° leads to higher values, but is not reproducible.



Measuring blackness on a scientific levelMeasurement values using different devices



Correlation between primary particle size and jetness

lowerhigher Jetness in masstone

The coloristic data are for guidance purposes only. 

At D65 light,

10° regular observer
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Primary particle size as key parameter
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Carboxyl-functional Polyester / TGIC System

Ingredients
Full Tone

White Reductions

98/2 50/50

[%] [%] [%]

Specialty Carbon Black Various grades 1.00 0.20 1.00

Titanium Dioxide Ti-PureTM R-706 0.00 9.80 1.00

Resin (carboxylated polyester) CRYLCOAT® 2471 81.38 73.00 80.45

Flow/Levelling agent Resiflow P-67 1.00 1.00 1.00

Crosslinker TGIC 6.12 5.50 6.05

Air-release agent Benzoin 0.50 0.50 0.50

Barium Sulfate (brightener/extender) Huberbrite® 1 10.00 10.00 10.00

Total 100.00 100.00 100.00



Full tone- High Jet Carbon Black- Polyester/ TGIC 

H
C

G
, 1

3
 n

m

C
o

m
p

et
it

o
r,

 8
 n

m

H
C

F,
 t

re
at

ed
, 1

3
 n

m

M
e

d
iu

m
 c

o
n

d
u

ct
iv

e

H
C

F,
 1

3
 n

m

C
o

m
p

et
it

o
r,

  1
3

 n
m

H
C

F,
 1

6
 n

m

M
e

d
iu

m
 c

o
n

d
u

ct
iv

e

C
o

m
p

et
it

o
r,

 1
7

 n
m

H
ig

h
 c

o
n

d
u

ct
iv

e

H
C

F,
 1

5
 n

m

C
o

m
p

et
it

o
r,

 H
C

F,
 1

3
 n

m
 

H
C

F,
 1

6
 n

m

H
C

F,
 1

4
 n

m

C
o

m
p

et
it

o
r,

 H
C

F,
 1

8
 n

m

280
277275274273

269268
265264263

260260258257256

200

210

220

230

240

250

260

270

280

290

300

-2

0

2

4

6

8

10

12

HCF= high color furnace black
HCG= high color gas black

The Smaller the primary particle size, the higher the jetness
MY dM



Tinting 98:2- High Jet Carbon Black- Polyester/ TGIC 
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Tinting 50:50- High Jet Carbon Black- Polyester/ TGIC 
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Full Tone- Low Jet Carbon Black- Polyester/ TGIC 

LCF= Low  color furnace black
TLCF= treated low color 
furnace black

• Smaller the primary particle size, the higher the jetness

222

223

224

225

228

229 229

-6.0

-5.0

-4.0

-3.0

-2.0

-1.0

0.0

218

220

222

224

226

228

230

C
o

m
p

et
it

o
r,

 6
5

 n
m

LC
F,

 5
1

 n
m

LC
F,

 6
2

 n
m

La
m

p
 B

la
ck

, 9
5

 n
m

TL
C

F,
 5

1
 n

m

TL
C

F,
 5

1
 n

m

C
o

m
p

et
it

o
r,

 5
3

 n
m

U
n

d
er

to
n

e 
d

M

Je
tn

es
s 

M
Y

Jetness Undertone



Tinting 98:2- Low Jet Carbon Black- Polyester/ TGIC 

LCF= Low  color furnace black
TLCF= treated low color 
furnace black
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Tinting 50:50- Low Jet Carbon Black- Polyester/ TGIC 

LCF= Low  color furnace black
TLCF= treated low color 
furnace black
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Beads Versus Powder



Same carbon black- different resin systems



Findings-

➢ →

➢

➢

➢After-treatment typically does not provide a benefit in coloristic 

performance

→ non-after-treated grades give better cost / performance  ratio



Findings-

➢

➢



Thank you very much for your 

attention.


