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Microaerobic in-situ removal of hydrogen sulphide in biogas producing
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(College of Environment, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Anaerobic digestion is one of the oldest and most widely used waste recycling
processes. Biogas usually contains traces of H;S. H,S is highly non-desirable in energy-recovery
processes and also highly corrosive. Desulfurization is very important for the efficient utilization
of biogas. In this paper grass, straw —+ refectory garbage or straw were used as fermentation
feedstock to explore the feasibility of in-situ microaerobic desulfurization. The fermentation tests
were carried out at different temperatures. The results show: a high hydrogen sulfide
concentration(11 08741 060) mg/m® was found when using grass as the main feedstock, whie it
was only(4 3294457) mg/m’ in straw biogas. Hydrogen sulfide could be oxidized into elemental
sulfur by the introduction of oxygen. The average removal efficiency of hydrogen sulfide was
93% for straw biogas and 98% for grass biogas on the condition of 2 to 4 times of the theoretical
oxygen demanded and temperature (35+1) ‘C. The remaining concentration of oxygen was less
than 0. 5% meeting the standard. The introduction of micro-oxygen into fermentation system
showed no obvious effect on the concentration of CH, and the production of biogas. Different

temperatures made no influence on the residual concentration of hydrogen sulfide.
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Table 1 Concentration of hydrogen sulfide in fermentation mg/m?®
5d 10 d 15 d 20 d 25 d 30 d 35d 40 d
3 250 3 360 3208 3420 3 260 3 050 3 360 3 280 3 235+£185
+ 4 324 4 535 3926 3 872 4 786 4 084 4 329 4 060 4 3294457
10 027 11 234 10 698 12 057 11 587 11 986 12 147 11 289 11 08741 060
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Table 2 Removal efficiency and residual of hydrogen sulfide in various oxygen of different feedstock
0, H.S / H,S /%
/ (mg*m ?) 5d 10 d 15d 20 d 25 d 30d 35d 40 d
1.0 4428~5364 53.742.1 56.2+1.6 52.94+1.1 57.6+£1.5 58.1£0.9 55.941.3 54.940.7 61.1£0.3
2.0 196~521 95.441.1 97.241.2 98.240.9 97.6+1.1 98.3+1.4 98.2+0.7 98.1+1.1 98.1+1.5
( ) 4.0 136~306 97.3+0.9 98.84+1.2 98.8+1.9 98.7F1.5 97.5+1.1 98.1+2.0 98.3+1.2 98.7*1.1
+ 1.0 962~1323  74.5+3.0 73.54+1.6 70.642.0 77.3+1.4 75.3+£1.7 68.8+2. 743+1.8 73.1£1.1
2.0 186~421 92.14+2.0 90.141.9 93.843.0 95.6F1.8 93.7£1.1 91.9£2.0 94.3*1.5 94.9+£0.9
4.0 127~282 93.44+2.9 94.741.5 94.34+1.2 97.04£0.9 94.2+1.1 94.4+0.9 95.3+1.2 94.8+1.0
1.0 708~1065 71.4+1.9 76.74+1.1 73.9£1.4 72.6+2.3 67.5+2.7 69.9+1.5 78.4+1.1 70.8+1.8
2.0 149~425  87.0+1.9 90.0%+1.4 95.542.5 93.54+1.9 91.8+3.0 94.0+2.1 92.5+1.3 93.8*1.6
4.0 66~285 91.343.1 93.4742.3 95.941.9 98.0+2.1 92.54+1.6 92.7£1.0 95.540.4 94.040.9
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Fig. 2 Change of oxygen concentration in biogas
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3 CH,
Table 3 Methane content under various oxygen supply
0, / /%
’ 5d 10 d 15d 20 d 25 d 30 d 35 d 10 d
0 5040. 4 67+0.1 69+0.1 65+0.2 70£0. 3 66+0.5 68+0.2 65+0.4
1.0 48+1.1 60+0.2 6240. 4 67+0.1 68+0.2 65+0.6 69+0.3 68+0.5
( ) 2.0 47+1.9 631+0.4 65+0.2 68+0.1 634+0.5 66+0.3 66+0.1 7040. 3
4.0 44+1.6 5940.6 68+0.1 714+0.1 65+0.6 68+0.2 674+0.7 63+1.2
0 45+2.1 644+0.7 66+0. 4 634+0.2 68+0.1 6240.2 63+0.4 6440. 2
+ 1.0 45+1.7 5240.5 68+0.2 66+0.1 6440.2 5940.3 6540.2 64+0.4
2.0 50+1.5 60+0.8 70£0.1 6940.2 71£0.1 65+0.3 6440.5 62+0.3
4.0 52+1.8 63+0.6 62+0.4 64+0.3 66+0.1 6440.2 67+0.2 67+0.6
31+2.1 43+1.1 5240.6 5940.2 62+0.1 5840.2 5740.3 60+0.2
1.0 33+1.8 37+1.0 45+0.4 564+0.1 5440.2 5240.4 574+0.1 5640. 3
2.0 28+1.5 4041.0 5940.6 62+0.4 63+0.2 65+0.1 60+0.3 62+0.4
4.0 40£1.8 50£1.0 60+£0.2 65+0.1 63+0.1 59+0.3 58+0.2 64+0.1
330 mL/g 230 mL/g, o, .,
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Fig.3 Change of biogas and methane production under various oxygen supply
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Fig. 4 Concentration of hydrogen sulfide under various temperature
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