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Titration Method for Total Inorganic Carbon and Volatile Fatty Acids
Determination in Anaerobic Digestion

Liu Fang Zhang Wanqin  Wu Shubiao Pang Changle Chen Li Dong Renjie
( Bio-Energy Engineering and Low Carbon Technology Laboratory, China Agricultural University, Beijing 100083, China)

Abstract; In order to obtain a simple and reliable method for volatile fatty acid concentration and
bicarbonate alkalinity, Nordmann titration method and instrument method were chosen in lab-scale CSTRs
for chicken manure. The accuracy was compared and correction of titration method was made. The result
showed that the Nordmann titration method and instrument method for VFA and TIC concentration
determination were significant difference, and the mean relative error was more than 50%. After
correction, the mean relative error was significantly reduced and lower than 10% when the organic load
was higher than 4.0 g/ (L-d). It means that the modified titration method could achieve more simple and
accurate determination of VFA and TIC concentration. Also, as the total VFA concentration measured by
the modified titration method had a good correlation with the acetic acid concentration measured by gas
chromatography, the modified titration method could estimate the acetic acid concentration. Compared to
pH value, VFA/TIC ratio measured by modified titration method could realize early warning of
acidification.
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Fig.2  Dynamics of VFA and TIC concentration measured by Nordmann titration and instrument before modification
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Tab.1 Mean relative error of VFA and TIC concentration measured by Nordmann titration and

the revising Nordmann titration before and after modification Y%
AL VFA J5 e ik B A {ELAR R 152 22 TIC [5 5t vie BE H4 (R Yo 1 22
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2 508.11 + 41.20 63.90 + 20.10 391.00 + 42.60 26.35 + 10.33
3 238.73 + 45.10 49.70 + 29.50 233.42 £ 59.07 49.70 £ 31.35
4 83.28 + 30.30 8.42 = 1.96 76.10 + 30.30 7.44 + 1.20
5 80.94 + 21.21 8.15 = 1.52 83.61 = 26.60 7.53 +2.10
6 57.76 + 5.35 3.81+ 0.20 58.54 + 8.81 5.05 = 0.30
7 60.54 + 4.20 1.10 = 0.05 62.80 + 4.30 1.20 = 0.02
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Fig.3  Fitting of TIC and VFA concentration measured by titration and instrument
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Fig.4 Dynamics of VFA and TIC concentration measured by modified Nordmann titration and instrument after modification
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