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H.,S Volume Fraction Monitoring Based on Characteristic
Wavelength-Integrated Absorption Spectroscopy

Hu Shengyu, Wang Fei', Cui Haibin
State Key Laboratory of Clean Energy Utilization, School of Energy Engineering, Zhejiang University,
Hangzhou 310027, Zhejiang, China

Abstract At present, producing clean gas through anaerobic digestion is one of the main means to treat food waste. As
food waste contains sulfur, H,S gas will inevitably be generated during anaerobic digestion. H,S gas is inevitably generated
during anaerobic digestion due to the presence of sulfur in food wastes. The produced H,S can lead to corrosion in pipelines
and environmental pollution. Thus, it is essential to measure its volume fraction online. Traditional H,S volume fraction
measurement methods, such as methylene blue spectrophotometry, iodometry, and electrochemical methods, involve
complex operation, slow measurement speed, and can easily be affected by other gases. In addition, these methods cannot
be used to guide the timely adjustment of the working conditions of the desulfurization system. Therefore, we develope an
approach combined the ultraviolet absorption spectroscopy and continuous wavelength integration method for the online
measurement of H,S volume fraction. The linear relationship between the characteristic value of the absorption spectrum
integration and H,S volume fraction is obtained by selecting a 210-230 nm band as the characteristic band, with a fitting
degree >>0.999. To measure the volume fraction of H,S, we prepare 200X 107°~1200X10"° of H,S standard gas in a
laboratory, and the maximum error of the measured value is 3.1%. Finally, the measurement device is applied to the
anaerobic digestion of kitchen wastes, and the field test i1s conducted. The results demonstrate that the instrument can
accurately monitor the change in H,S volume fraction of biogas during the anaerobic digestion process.

Key words ultraviolet; absorption spectrum; biogas; hydrogen sulfide; real time monitoring
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Table 1 Measurement results of H,S volume fraction

Measured volume
fraction /10 °

Standard volume

Relative error /%
fraction /10 ° !

200 193. 81 3. 10
400 403. 97 0.10
600 615. 56 2.60
800 812.99 1.50
1000 1005. 71 0.57
1200 1182.03 1. 50

1200

= measured value
fitted curve
1000F

Standard volume fraction /10¢

500 400 600 800 1000 1200
Measured volume fraction /10
B5 D AR AR B S AR R B S 2 I i R LG
Fig. 5 Linear fitting of measured volume fraction and standard

volume fraction
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Fig. 9 Diagram of on-site biogas transportation and instrument installation

K10 BIZ A3 2 2 DN 4k s 3 11 ARAEE 8 A 2 141
Fig. 10 Diagram of on-site instrument installation and

portable instrument

1500“

feeding

= | time _
1200 p Sinte” 1

12:28 12:57 13:26"["13;55 14;24 14;52

FEI11 SS9 HS R A B 1k

Fig. 11 H,S volume fraction change in on-site biogas
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Table 2 Comparison of the volume fraction measured by

portable instrument and online instrument

Volume fraction Volume fraction

No. measured by portable measured by online Relative
instrument /10°° instrument /10°° error
1 1384 1472 0.05978
2 1401 1423 0.01546
3 1321 1367 0.03365
4 1383 1323 —0.04535
5 1386 1258 —0.10175
6 1273 1189 —0.07065
7 1353 1246 —0. 08587
8 1277 1176 —0. 08588
9 1165 1171 0.00512
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