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Design and Test of Alkalinity and VFA Online Monitoring
System in Anaerobic Fermentation
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Abstract.; Lack of buffering capacity of fermentation substrate in anaerobic digestion may easily lead to
acidification. Alkalinity is a key indicator for measuring buffering capacity of the fermentation substrate,
so its online monitoring should be enhanced to keep the anaerobic fermentation process stable
automatically. An online monitoring system based on joint titration of alkalinity and VFA was designed.
The software system was introduced in detail. The system could determine alkalinity and VFA
simultaneously, which achieved real-time curve display and pH meter calibration. Moreover, automatic
analysis could be realized. The experiment results showed that the system had the ability of the rapid
determination of alkalinity and VFA in the fermentation process. The relative standard deviation was less
than 5% , which was lower than the manual titration and indicated a high measurement accuracy of the
proposed system.
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Tab.1 Titration results of simulated samples
RTIC R\'FA
MR/ CPHME/ s RME FEIRME/ CFIME/ M ARE
mg-L™'  mg-L™' fWE/% wmg-L' mg-L' WE/%
6 000 6 687. 32 0. 66 2 000 2198.42 3.81
8 000 8 741. 68 3.39 5000 5245.77 1.59
10000 10 708. 60 1.73 4 000 4151.38 5.77
12000 13 276.45 1.73 6 000 6561. 35 3.79
15000 16 259.55 2.28 8 000 8 740. 55 4. 15
17000 18 969. 45 2.93 10000 10 445.65 0.98
20 000 22422.40 3.58 12000 13 855.75 2.96
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Tab.2 Titration results of actual samples

Ry Rypa
: — I s o N - I s o
R K5 S FIE o A 22 . S {E T {E PR AE g 22 .
i 22/ % fis 2%/ %
/mg-L~! /mg-L~! /mg-L~! /mg-L~! /mg-L~! /mg-17!
1 34 638. 90 8268.93
SR 2 34 748. 20 34 493.29 351.29 1.02 8631.70 8631.71 431.95 4.20
. 3 34 092. 50 8994. 49
REES
1 34 000. 00 8 847.50
Xf R ZH 2 32 750. 00 33479.17 650. 52 1.94 8 640. 00 8985.83 362.78 4.18
3 33 687.50 9470. 00
1 9572. 14 2246.28
LI 2 9353.60 9 630. 42 310. 09 3.41 2246. 28 2294.82 84.08 3.66
3 9965.51 2391.91
ot
1 9255.00 1950. 20
Xf B 2 9 900. 00 9553.33 325.21 3.22 2 166. 00 2204.73 275.95 12.50
3 9505. 00 2391.90
1 5092.03 6455.03
SR A 2 5070. 17 5099. 31 33.39 0. 66 6455.03 6479.22 41.89 0. 64
. 3 5135.74 6 527.59
B3R
1 5250.00 6233.00
X B4 2 5362.50 5320. 83 61. 66 1.16 6 357.55 6329.83 86.39 1.36
3 5350.00 6 399. 00
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