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Removal of Sulfur Compounds from Anaerobic Digestion Gas

Do-Young Choi, Seong-Cheol Jang, Byoung-Sung Ahn, and Dae-Ki Choi’

Energy & Environment Research Center, Korea Institute of Science and Technology, Seoul 136-791, Korea
(Received August 6, 2007, accepted November 1, 2007)

HA7 A INADGYE ARE TAE AlXste] dsdAel &-83 A% ADGel 23 g3lgEo] M7 Fulseh A
BRG] ATl 5o7 Agatu g FEolo] Px|E FAPES o] g3lo] FFES AASAUTE T Aol w
2 15 FAo] Ml en, Ak 0.2 vol%, RH 90% o3 o] 7F8 & S25-8 Yeligith 2 AFelA= KI
A& Feel|A] e FAES 1T 554 HES B8 BEsy 1 AE vFer FHES A
Az AGAH S AAESITh

In hydrogen production for fuel cell by reforming ADG, sulfur compounds, odorant in ADG, are detrimental to reforming
catalyst and fuel cell electrodes. We prepared alkali metal impregnated activated carbon to remove sulfur compounds in
ADG by adsorption. The sulfur breakthrough adsorption capacity was changed depending on the oxygen concentration and
relative humidity. Oxygen 0.2 vol% and RH 90% showed the highest sulfur breakthrough capacity. Adsorption character-
istics of H,S on KI impregnated activated carbon were evaluated using dynamic adsorption method in a fixed bed. Based

on the results, adsorption tower was designed and field-tested.
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1. H:S bomb 2, N2 bomb 3. O: bomb 4, MFC 5. Controller
6. Saturator 7. Mixer 8. Column 9. Hygrometer 10. GC

(A)

Vent

. [

GB : gas blower, P1, P2, P3 : pressure gauge
AP1, 2, 3 : sample point, MFC : mass flow controller
V31, 32 : three way valve, C1, 2 : adsorption column

®)

Figure 1. Schematic diagram of (A) experimental apparatus and (B)
field test apparatus.
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Figure 2. Nitrogen adsorption and desorption isotherms with pore size
distribution for activated carbon.

Table 1. Physical Properties of Activated Carbon

Surace Micropoe Micropore B R
Area Diameter (4 V/A)
mz/g mz/g cm3/g nm
Original AC 1077 836 0.3893 3.62
KI AC 944 720 0.3338 3.58
After ads. KI AC 77 7 0.0019 5.06
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Table 2. Analysis of ADG

N ow Concentration ~ Permission conc.
[ppm] [ppm]
COS 0.1 0.1
H.S 1167.4 10
ethyl mercaptan 0.6 0.1
dimethyl sulfide 2.2 0.1
hexane 1.1 hexane 0.01
nonane 0.4
decane 0.6
limonene 1.5 alkanes 10
undecane 0.8
toluene 6.3 toluene 10
decamethylcyclo-pentasiloxane 7.1 1.0

Table 3. Adsorption Capacity of Fixed-bed
Adsorption capacity

Component

[mg/g]
H,S (O 0.2 vol%) 232
COS 1.56
ethyl mercaptan 33.38
dimethyl sulfide 12.41
toluene, alkane, alkene 387
decamethylcyclo-pentasiloxane 42.6
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Figure 3. Breakthrough curve of 1st field test (up : H;S concentration,
down : temperature profile).

(Figure 3).
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Figure 4. Breakthrough curve of 2nd field test (up :
down : temperature profile).
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Table 4. Analysis of ADG and Design Result

Inorganic sulfur Organic VOC Siloxane
sulfur
COoS H>S CS,  DMS Toluene Siloxane
[ppmv] [ppmv] [ppmv] [ppmv] [ppmv] [ppmv]
Avg. Conc. 0.1 753.56 1.22 1.6 4224 7.86
Max. Conc. 0.1 11674 5.2 36 1758 9.5
Design base 0.1 1200 5.2 4 200 10
. 4.05 71.58 5.90 5.19 33.11
Design result [cm]
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Figure 5. Breakthrough curve of 3rd field test (up : H,S concentration,
down : temperature profile).
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