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ABSTRACT

Impurities removal from waste carbon black was carried out to produce high-grade carbon black. A large amount of hydro-
philic carbon black is produced as a byproduct of the hydrogen production process by flame decomposition of water. Due to
its impurities content such as sulphur, iron, ash, etc., it can only be used as low-grade carbon or burnt out. High-grade hydrophilic
carbon black is 3~5 times more expensive than oil-based carbon black because of high production cost associated with process
complexly and pollutant treatment. Hydrophilic carbon is normally used for conductive materials for batteries, pigment for plas-
tics, electric wire covering, additives for rubber, etc.. In these applications, impurity content must be blow 1%. In this study, mag-
netic separation, froth flotation and ultrasonic treatment were employed to remove impurities from the low-grade hydrophilic
carbon black. Results showed that the ash, iron and sulphur content of product decreased to less than 0.01wt.%, 0.01wt.% and
0.3 wt% respectively and the surface area of product was about 930 m%g for conductive materials.
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Fig. 1. Scanning electron micrographs of the sample.
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Table 1. Properties of waste carbon siudge

Property of sludge | Ave. particle size Water content

Main impurities

Ash Ferrous Sulfur pH

Dehydrated cake 1~5 um 80%

0.5~1.0% 0.3~0.6% 0.1~0.5% 4.30~5.50
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Fig. 2. TG/DTA analysis of the sample.

Table 2. Particle size distribution of ash fraction and distri-
bution of ash in sample

Particle (E)régm;f"i) Shurry sample
size
(mesh) Diztvt:i:);;)ion diStI‘?l:l?tiOIl Dii:::);;on dist:‘?lflljﬁon
) (wt.%) ’ (wt.%)
+4 28.16 2745 - -
-4/+8 19.30 20.22 - -
-8/+20 29.8 31.35 - -
-20/+50 19.25 17.24 - -
-50/+100 3.03 1.88 - -
-100/+200 0.29 1.85 - -
-200/+400 0.073 0.01 0.78 58.50
-400 - - 99.22 41.50
Total 99.90 100 100 100
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Fig. 3. Optical micrograph of the sample.
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Table 3. The viscosity of carbon sludge.

S/L ratios in solution
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Table 4. The behavior of impurities as a function of ultrasonic strength

1,200W

200W 600W
Time precipitated Removal rate precipitated Removal rate precipitated Removal rate
carbon (wt.%) of ash (%) carbon (wt.%) of ash (%) carbon (wt%) of ash (%)
10 min. 6.50 4571 4.86 71.43 434 84.29
20 min. 5.25 55.71 3.58 92.85 2.85 94.29
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Table 5. The properties analysis of treated carbon

Samples Purified International
Analysis Carbon Standard
Iodine Number (mg/g) 901.0 862.5
N,SA (m%g) 930.3 947.7
D.B.P. (cm*100 g) 350.0 3262
CDBP{em*100 g - -
TINT (% vs. IRB#3) 110.5 113.1
?;{Zezr;e nlr)ri)scoloranon 99.9 99.9
Sieve Residue (%) #325 0.0051 0.0025
#100 0.022 0.0015
Ash (%) 0.05 031
Sulfur (%) 0.240 0.365
pH 6.05 7.95
Volatile (%) 1.48 1.55
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