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ABSTRACT

The objective of the research project is to develop the hybrid deodorizer for the removal of residual harmful
gases generating during pretreatment process of biogas. This hybrid deodorizer is capable of treating harmful gases
that contains hydrogen sulfide (H.S), ammonia (NH;) and other odor substances. This hybrid deodorizer reduced
the hydrogen sulfide content from approximately 150~200 ppm to less than 16 ppm. These residual harmful gases
were effectively removed in the effluent, achieving up to 97% removal of H,S and 94% removal of NHj; after

treatment using hybrid deodorizer.
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Table 2. Experimental condition

Flow rate Input H,S Con. Input NH; Con.

Run
(m’/min) (ppm) (ppm)
Ionizer Coated active carbon Run-1 = 102~202 14~31
Run-2 2.7 100~199 18~44

Fig. 1. Hybrid deodorization system.
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Table 3. Specification of GSR-400P

olE7tA R0l BBt oI 53

Table 4. The nature of the composite deodorization

material
Item Range Resolution Accuracy Method
; ) S 0g
CO, 0~50 %vol 0.10 2%FS NDIR
- Metal/sili icle : 1~
CH;,  0~100 %vol 0.10  2%FS NDIR Component ratio etal/silica particle : 1~50
(W.%) - Active carbon : 50~99
~1 2 ’ - Bi ial : 0.5~
S 0~1,000/2,000/ 0.01 3%UFS EC Binder material : 0.5~20
9,999 ppm .
Specific - 300 m
O, 0~25 %vol 0.01 2%FS EC surface area 8
NH;  0~100/1,000 ppm 0.10 2%FS EC Metal - Iron, nickel, cobalt, cupper
AL DCI2V liteum-ion . - Inorganic : colloidal silica
Binders Oroanic - polvvinyl alcohol
e 0~95 %RH - Organic : polyvinyl alcoho
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Table 5. Removal rate of H,S (ionizer) Table 7. Removal rate of H,S (adsorption tower)
Flow rate Input H,S Output H,S Removal Flow rate Input H,S Output H,S Removal
(m*/min) con. (ppm) con. (ppm) rate (%) (m*/min) con. (ppm) con. (ppm) rate (%)

1.5 110~151 108~139 0~7.9 1.5 105~125 59~177 92.7~95.4

Table 6. Removal rate of NH; (ionizer) Table 8. Removal rate of NH; (adsorption tower)
Flow rate Input NHj Output NH3 Removal Flow rate Input NHj Output NH3 Removal
(m*/min) con. (ppm) con. (ppm) rate (%) (m*/min) con. (ppm) con. (ppm) rate (%)

1.5 22~31 9~21 50.0~64.5 1.5 25~29 11~16 40.7~62.1
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Fig. 3. Removal rate of H,S (ionizer). Fig. 5. Removal rate of H,S (adsorption tower).
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Fig. 6. Removal rate of NH; (adsorption tower).
Fig. 4. Removal rate of NHj (ionizer).
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Table 9. Removal rate of H,S (hybrid deodorization)

Flow rate Input H,S Output H,S Removal
(m*/min) con. (ppm) con. (ppm) rate (%)
102~165 4.4~7.7
1.5 95
175~202 11~158
105~160 32~9.1
2.7 94

165~199 10.9~14.1

Table 10. Removal rate of NH3 (hybrid deodorization)

Flow rate Input NH;3 Output NH3 Removal
(m*/min) con. (ppm)  con. (ppm) rate (%)
14~32 1~6
1.5 84
37~51 11~15
18~35 2~8
2.7 74
40~44 11~14
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Fig. 7. Removal rate of H,S (hybrid) (flow rate 1.5 m®%
min).
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Fig. 8. Removal rate of H,S (hybrid) (Flow rate 2.7 m*%
min).
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Fig. 9. Removal rate of NH; (hybrid) (flow rate 1.5 m%
min).

100%

-
[=]
[=]

8

'ﬁ,\// ,\r' -
60%

—=—NH3inlet
xf\ -\\VF 0%
0 0%

0 5 10 15 20 25

[
[=]

=0~ NH3 outlet —0—% Removal

3

Concentration (ppm)

N
(=]

Time (day)

Fig. 10. Removal rate of NHj3 (hybrid) (flow rate 2.7

m®/min).
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