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Table 1. Classification of Carbon Blacks by Production Methods

. Average DBP Ash . Benzene
Pﬁ?:;ggn Raw Material ]?AErza S(l:;{';lc)e Particle Size | Absorption { Content MZtot:;nzS/) Soluble Matter VI;II{le
¥ &) | mioog | (%) MERD)
Incomplete Combustion
Lampblack Petroleum and
ropcess liquid coal-tar- 20-22 1100-1200 120-125 <01 2.0-2.5 ~0.1 6-9
p hydrocarbon
Channel Natural gas 100275 | 200300 | 80-105 <01 | 4550 <01 45
process
Degussa gas | Liquid coal-tar- - - - ~ - N
black process | hydrocarbon/gas 9 300 105 <01 30 01 3
Natural gas
Furnace process Loroleum and o4 55 100-800 | 70-150 | 0305 | 1.0-2.5 <01 6-10
liquid coal-tar-
hydrocarbon
Thermal Decomposition
Thermal | Natural gas and | ¢ 1200-5000 |  37-43 ~03 | 0510 <01 79
process coke-oven gas
Acetylene
Acetylene back) .o coheric ~65 350-420 150-200 <0.1 0.5-2.0 <0.1 5-8
process
pressure)
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Table 2. Types of Carbon Blacks

Type of Carbon Black Symbol ASTM Classification
Reinforcing
Superabrasion furnace SAF0 N110
Intermediate-superabrasion furnace ISAF N220
High-abrasion furnace HAF N330
Hard-processing channel HPC
Medium-processing channel MPC
Medium  Reinforcing
Fine furnace FF N440
Fast-extrusion furnace FEF N550
General-purpose furnace GPF N660
High-modulus furnace HMF
Semi-reinforcing furnace SRF N700
Lamp LB
Conductive
Conductive furnace CF N293
Superconductive furnace SCF N294
Electrically conductive furnace XCF N294
Conductive channel CcC N472
Acetylene ACET
Other
Fine thermal FT N880
Medium thermal MT N990

A FEHC Channel BlackS 1 §& EAlo o
& vo)AEE FEHT o dEFHOE FY
" 3L glon gut Helit AT meiA
High Color Channel (HCC), Medium Color Channel
(MCC), Low Color Channel (LCC) 522 F#5
= & JAetel Zgo wEk Long Flow
Channel (LFC), Medium Flow Channel (MFC) &
o2 gy HIZde F - 9H Ee dHAY
ANgE e % AFY EHOE Acetylene
blacko] &%atA AT=H I k. L H}ol| Contact
black, Furnace black, Thermal black, 28] Lamp
blacke.Z AHol| uwie} EFE F oW, Gas
black, Oil furnace black, Naphthalene black,
Anthracene black, Acetylene black, £, %9
black, Animal black 3 Vegetable black 5] 98
o Wt £ & oM
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Table 5. Effects of Basic Properties of Carbon Blacks on Physical Properties of Rubber Compoundings
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Table 3. Surface Groups on Surfaces of Carbon
Blacks

Surface group Description
>-COOH  Strong acid, Carboxylic

>-0H Weak acid, Phenolic or Hydroquinone

Quinones and nonacidic groups containing
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>=0
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>-C0: two oxygens

>-H Carbon bonded Hydrogen
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Table 4. ASTM for Carbon Blacks
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Figure 3. Tensile strength test of rubber com-
poundings

Figure 4. Tearing energy test of rubber com-
poundings

3ol tigt FRE A & 5 JE tearing en-
ergysS Yehd AFo|ty, B ulo] oJ3hH, S
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Designation Name of ASTM Test

D 1506-81 Standard Method of Testing Carbon Black-Ash Content

D 1508-80 Standard Method of Testing Carbon Black-Pelleted-Fines Content

D 1509-81 Standard Method of Testing Carbon Blaack-Heating Loss

D 1510-81 Standard Method of Testing Carbon Black-lodine Adsorption Number

D 1511-80 Standard Method of Testing Carbon Black-Pellet Size Distribution

D 1512-80a Standard Method of Testing Carbon Black-pH Value

D 1513-80 Standard Method of Testing Carbon Black, Pelleted-Pour Density-

D 1618-81 Standard Method for Testing Carbon Black Extractables-Toluene Discoloration

D 1619-81 Standard Method of Testing Carbon Black-Sulfur Content

D 1765-82 Standard Classification System for Carbon Blacks Used in Rubber Products

D 2414-79 Standard Method of Testing Carbon Black-Dibutyl Phthalate Absorption Number

D 3037-81 Standard Method of Testing Carbon Black-Surface Area by Nitrogen Adsorption

D 3265-80 Standard Method of Testing Carbon Black-Tint Strength

D 3392-79 Standard Method for Carbon Black Extractables-Light Absorption Characteristics

D 3493-79 Stand;nd Method of Testing Carbon Black-Dibutyl Phthalate Absorption Number of Compressed
ample

D 3765-80 Standard Method of Testing Carbon Black-CTAB (Cetyltriammonium Bromide) Surface Area

D 3849-80 Standard Method of Testing Carbon Black-Primary Aggregate Dimensions from Electron Microscope

Image Analysis
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