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Abstract This study examined the H,S removal characteristics, such as breakthrough time, adsorption capacity, and
adsorption rate of adsorbents between Zeolite 3A and DETOX in terms of the H,S inflow concentration and
adsorption temperature. The adsorption capacity of Zeolite 3A increased with increasing mass flow rate of hydrogen
sulfide(H,S) inflow, but the breakthrough time decreased. On the other hand, both the adsorption capacity and
breakthrough time of DETOX decreased with increasing mass flow rate of H,S inflow. The adsorption capacity and
breakthrough time of Zeolite 3A decreased with increasing adsorption temperature but those of DETOX increased.
The adsorption capacity of DETOX was higher than that of Zeolite 3A by a factor of 2.5 - 16.4 because the collision
frequency that overcomes the activation energy barrier increased with increasing adsorption temperature. For Zeolite
3A and DETOX, the adsorption rate of H,S increased with increasing mass flow rate of H,S inflow and adsorption
temperature. The adsorption rate of H,S for Zeolite 3A was 4 times as much as that for DETOX. For the removal
of HS in biogas, DETOX had an advantage over Zeolite 3A because DETOX had a much longer breakthrough time
and greater adsorption capacity in the temperature range of 308~318K than Zeolite 3A.
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[Table 1] Properties of adsorbents

Properties Zeolite 3A DETOX
Type Bead Pellet
Size(mm) 2~3 12 x5
Bulk density(ke/L) 0.71 0.71
Main ingredient Meyo/nl (AlO2)12(Si0)12127H0 FeOs
Crush strength(N) 40 47

Fex0s9F SS9 uh-g-21e 4 (1)} 2t} o] Wk
Arkgoln et U E AFsl] flete] 2%
A 26K7F a7HEE 208~323KelA HF
DETOX:= pellet FEjz A& o] glo] b4
o AR&-skSiTt

ot
o
i

FexOs + 3HeS — FepSs + 3H0 (1)

@ N, @ H,S @ Gas Mixer @ quartz column packed with adsorbent
(® water bath & gas outlet ) gas outlet(bypass)

[Fig. 1] Schematic diagram of adsorption experimental
apparatus
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[Table 2] Operating conditions for GC

Conditions

Gas Chromatograph Varian CP-3300 GC
. FactorFour Capillary
c Culumn (VF-Ims 60Mx0.25MM ID DF=10)
Flow 1 mL/min
Inlet Temp. 200C
Injection 1pl
Thermal Desorber Unity Markes TD
™ Oven Temp. 30T
Transfer Line Temp. 30T
HV Temp. 30T
2.3.2 7IAEN
AsRA AgE hrazekEadGas

Chromatography)+ Varian CP-3800 GC, Detector™
PFPD(Pursed Frame Photometric Detector), Z-#-
FactorFour Capillary(VF-Ims 60Mx 025MM 1D
DF=1.0)5 AH83k9ith A&%5dA% Unity Markes
TDE AH&atsith 7F=d4& A% GCY Table
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[Fig. 2] Effects of H2S inlet concentration on
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[Fig. 3] Adsorbed H2S amount by adsorbents against
influx mass velocity
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[Table 3] Adsorption kinetics parameter of H,S

concentration on Zeolite 3A and DETOX

1% order 2 order
Adsorbents K ) ko )
(min’") U (gmg/min) T
Zeolite 3A 0.0045 09782 1.56x10-5 0.9479
DETOX 0.0143 0.9650 1.35x10-5 0.9820
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[Fig. 7] Adsorption kinetics of temperature on Zeolite 3A
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