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Abstract — In order to develop sorbents for the removal of hydrogen sulfide contained in coal-derived gas, additives such as
CaO, Li,O and TiQ, were added to zinc oxide and the reactivity and kinetics of the oxidative regeneration for the sulfided
porous zinc-based sorbents were examined. At 600<@e initial reaction rate of these sorbents increased with increasing
the reaction temperature and the effect of total gas flow rate on the reaction above 100 ml/min showed similar behavior. Also i
e from the investiga-
tion of the effect of additives on regeneration. In this study Avrami equation was appropriate to interpret the kinetic data
obtained from oxidation. The oxidation rate constant was expressed asX¥2@kp27170/T) and the activation energy

was revealed that only the 2.0 at% Ji@ped ZnO sorbent promoted oxidation rate of pure zinc sulfid

of oxidation was 54.06 kJ/mol.
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Table 1. Experimental conditions of sulfidation and oxidative regen-

eration

Sulfidation Oxidative regeneration
Reaction temperature 60C hold 550-700C
Gas composition 55: 2 vol% O,: 20 vol%

N,: 98 vol% N,: 80 vol%
Particle size 20-25 mesh -
Total gas flowrate 150 ml/min 50-400 ml/min
Total pressure 1 atm 1 atm
Sample weight 2.0 mg -
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Table 2. BET results of fresh and sulfided sorbents

Specific surface areafiy]

Sorbents -
Fresh sorbents Sulfided sorbents
Pure ZnO 6.91 5.68
Zn0O-Ca0 0.5 at% 13.37 12.32
1.0 at% 13.50 12.10
1.5 at% 10.70 9.13
2.0 at% 12.99 10.78
ZnO-Li,O 0.5 at% 5.91 5.12
1.0 at% 7.34 5.75
1.5 at% 8.11 6.23
2.0 at% 6.67 4.97
ZnO-TiO, 0.5 at% 16.44 15.51
1.0 at% 9.13 8.84
1.5 at% 4.85 4.15
2.0 at% 27.16 26.77
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Fig. 1. Effect of total gas flow rate of the mixed gases on the initial
oxidation rate of pure zinc sulfide at 650C.
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Table 3. Experimental and kinetic results of oxidative regeneration for various sorbents

Nomalized regeneration timeft) Reaction rate Activation
Sorbents 600°C 630°C 650°C 680°C 700°C constant, k energy
(ta=20.3min) (tz=12.0min) (a=4.5min)  (t2=1.7 min)  (ts=1.3 min) [min~] [kd/mol]
Pure ZnO 1.0 1.0 1.0 1.0 1.0 2 Q0 %exp(27170/T) 54.06
ZnO-CaO 0.5 at% 1.1 1.4 1.1 0.9 1.7 3:a5'%exp-27860/T) 231.63
1.0 at% 1.7 1.4 0.9 1.4 1.2 2 860" %exp-27630/T) 229.70
1.5 at% 1.6 1.4 1.8 1.8 1.6 1.480Mexp(24960/T) 207.53
2.0 at% 2.2 1.7 2.0 2.1 1.6 2 780Mexp25900/T) 215.31
ZnO-Li0 0.5 at% 1.2 1.3 1.8 1.9 1.5 1.870'%xp(23170/T) 192.63
1.0 at% 1.7 1.5 2.0 2.2 1.6 1.270%exp(25220/T) 209.66
1.5 at% 1.8 1.6 2.0 2.4 1.7 9.820%xp(25050/T) 208.24
2.0 at% 1.9 2.0 2.3 2.7 2.0 7 270'%xp24910/T) 207.11
ZnO-TiO; 0.5 at% 1.3 1.0 1.1 1.3 0.8 2 480" %exp27540/T) 228.95
1.0 at% 2.2 1.0 1.2 1.3 0.9 9.470"%exp(-30930/T) 257.15
1.5 at% 25 1.7 1.9 2.3 1.5 4 510"%exp(28590/T) 237.69
2.0 at% 1.2 0.8 0.7 1.0 0.8 1.290%exp-28650/T) 238.20
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Fig. 3. Avrami plot for oxidative regeneration of TiO, doped zinc sul-
fide at 650°C.
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