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Abstract — A study on the rejection of ash and pyritic sulfur in anthracite coals using oil agglomeration was carried out in a
batch type agitation vessel. In this experiment, three kinds of bridging oils such as pentane, heptane, and kerosene were used.
Operation variables were oil/coal ratio, agitation speed, tumbling time, and pH. All the experiments were performed at room
temperature. It was shown that the parameters used significantly effected on the fixed carbon recovery, and rejection of ash,
sulfur, and heavy metals. The maximum values of fixed carbon recovery and rejection of ash and sulfur were over 95%, 65%
and 60%, respectively. The optimum operating conditions were obtained at the oil/coal ratio of 0.2 and pH 12.
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Fig. 1. Process of oil agglomeration.

Table 3. Physical properties of bridging oil used
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Table 1. Operating parameters and ranges used

Parameters Ranges

0.15,0.17,0.2,0.22,0.25

Oil/Coal mass ratio(w/w)
Agitation speed(rpm) 1500, 2000, 2500, 3000
Tumbling time(min) 5, 10, 20, 30, 40

pH() 3,5,10,12

Table 2. Proximate and ultimate analysis of anthracite coal samples used

Dogye Jangsung
Proximate(wt%)
Moisture 5.55 3.80
\olatile matter 6.25 4.42
Fixed carbon 56.13 60.54
Ash 32.52 31.24
Ultimate(dry basis, wt%o)
Cc 59.91 62.33
H 1.15 0.59
N 0.35 0.46
S 0.75 0.85
O (by difference) 3.49 3.08
Ash 34.35 32.69
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TemperaturéC) Density(g/cc) Viscosity(mN.s/f Specific gravity Surface tension(N/m)
Pentane 25 0.214 0.225 0.633 0.0183
Heptane 25 0.6795 0.397 0.684 0.0221
Kerosene 20 3.z 0.79-0.83 0.0282
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Fig. 2. Effect of oil/coal mass ratio on carbon recovery and ash and sul-

fur rejection.
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Table 4. Heavy metals analysis of agglomerate and reject(Oil/Jangsung

coal=0.2, agitation speed=2,000 rpm, tumbling time=10 min,

pH=12)
X(mg/kg of sample) Metal removal
Element
Rawcoal  Agglomerate  Reject (%)
Pb Tr Tr Tr -
Hg Tr Tr Tr -
Be 3.1 1.8 7.1 5.7
Cd 17 Tr 6.9 -
Ni Tr Tr Tr -
Cr Tr Tr Tr -
Zn 103 39.4 295.4 71
Ba 103 58.3 235.9 57
Mg 830 339.5 2301 69
Cu 56 43.8 94 41
Se 48 18.3 1354 71
Sn Tr Tr Tr -
*Tr: Trace
3-2. 33% Mg
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D : impeller diameter [cm]
Fag : amount of agglomerate formed [kg]
Feoa - @amount of raw coal input [kg]
N : impeller speed [rpm]
Nge : Reynolds number [-]
Xa : mass fraction of ash [-]
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X : mass fraction of sulfur [-]
Xm : mass fraction of heavy metal [-]
J2[0|A
p : fluid specific gravity [-]
1] : fluid viscosity [cP]
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