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Abstract — Activation of petrolenm cokes by alkali metal compounds and SO, adsorption characteristics were investigated.
Near complete removal(>95%) of sulfur and ash, hydrogen evolution of purity more than 95%, and reductions of particie size
were major features of alkali activation. Adsorption capacities of activated carbons at low temperature(30 °C) were not
increased with moisture contents, and this is opposite results reported with the activated carbon fiber. It was found that the
moisture contents above saturation level cause condensation on pore surfaces of activated carbons due to the smaller number of
free sites and Jower adsorption/desorption rates than the activated carbon fiber, and also found that the optimum adsorption
temperatures must be selected with meisture contents. Typical results showed that 100 °C for the 10% moisture, and 30 °C for
the 4% moisture were optimum conditions respectively. Alkali activated carbon from petroleum cokes showed larger S0,
adsorption capacity than the conventional activated carbon due to its wide ranges of pore size and its hydrophilic surface func-
tional groups. SO, adsorption capacity was about 200 mgSO,/gAC/6 hr without pretreatment such as oxidation and thermal
treatment.
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regeneration({thermal} : C-H,80, — SO0,+H,0+CO or C-0 (1)
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Table 1. Analysis of raw petroleum coke
Proximate(air dry) wt%
Moisture 0.28
Volatile matter 13.24
Fixed carbon - B323
Ash 1.25
Ultimate(air dry) Wi
C 88.47
12} 24
0 0.06
N 147 Fig. 1. Schematic diagrams of experimental apparatus and procedure.
S 6.35 1. Controller 9. Drying
Gross calorific value{keal/kg, air dry) 8520 2. Thermocouple 10. Product AC
3. Motor 11, Model gas
4. Reactor(inconel) 12, Adsorption column
2-2.50, BEAIY 3. Heater 13, Steamn generator
= =1 ) =] & o o 6. Gas chromatograph 14. Cold trap

SO, EXHHL AA0NE) 16 um, o] 300 mme] %2l columns 7. Washing 15, SO, analyser
o1t Column SEHRE 100 mm == F¥o] £7 Vel ¥ %, Filwation :
A5 E0PE o 50mmEAA SHEF Sg, FAUE 0.5(g/ec)]S A
F4L 30-150 “Collx] HgPs)sge).

FHd7k2E 80, L000ppm, 2 5%(@ A balance)s] 7FA8 114 7h e EX(650 Kl w9t B L83 E(surface complex)S
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Table 2. Physical properties of alkali activated carbons

Proximate(air dry)
Moisture(%) Volatile maiter(%) Ash(%) Iodine value(mg/g) Methylene blue value(mg/g) pH
6.6-12.6 17.6-20.2 0.14-09 940-1112 130-160 8.0
Ultimate (air dry)
C H O N S
78.87 337 16.7 0.89 0.032
Pore characteristics
Surface area(m?/g) Micropore volume(cc/g) . .
BET Micro pore Total Meso Micro Average pore diameter(A)
977-1350, 1980¢ 762-874 03506 0.16 0.31-045 20.6
caustic/cokes=2,600"C, 1 hr. ‘KOH/coke=4
SIEEE H37A XI5 199941 108
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Table 3. Major compounds in gases evolved during activation of petrol-
eum cokes(in em/g of petroleum cokes)

Temperature Caustic/Coke
Compounds °C) n 5 y
H, 550 459 736 1461
650 663 942 1,428
750 321 680 1418
CH, 550 19 29 35
650 39 43 47
750 36 26 24

H,S, CO: minor. CO,: not detected

Table 4. Changes in particle size of alkali activated cokes

NaOH activated KOH activated
Size(mm) (differential wt%) (differential wt%)
Raw Product Raw Product
>4.76 0.28 - 6.0 -
4.76-4 7.37 - 16.53 143
4-3.36 2295 - 28.24 5.73
3.36-2.83 26.96 - 30.51 1118
2.83-2.38 18.04 1.05 11.2 10.44
2.38-2 16.96 316 5.94 12.98
2-1.68 6.29 507 1.57 10.22
1.68-1.41 1.15 8.35 9.86
1.41-1.19 9.04 413
1.19-1.0 16.74 4.16
1.0-0.841 13.94 292
0.841-0.707 10.74 5.14
0.707-0.595 ‘ 8.04 3.41
<0.595 22.07 184
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Fig. 2. Particle size distributions of alkali activated carbons under 600
micron.
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Fig. 3. S0, adsorptions for KOH activated carbons with different mois-
ture contents at 30 °C.
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Fig. 4. 50, adsorptions for NaOH activated carbons with different mois-
ture contents at 30 °C.
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Fig. 5. SO, adsorptions for conventional activated carbons[Calgon BPL
(4 X10)] with different moisture contents at 30 °C.
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Fig. 6. N, adsorption/desorption(77 °K) isotherms for activated carbous.
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