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Abstract

In order to improve the efficiency of two-stage anaerobic fermentation system, the circulation process

of sludge, composed of the activated sludge online and the activated sludge of the optimal period from

storage tanks, was studied. Three factors, including feed concentration, day feeding quantities and

sludge recycle ratio, were selected as independent variables, while COD removal rate and biogas

production amount were as evaluating indicators. With the quadratic orthogonal rotating combinatorial
method, the effects of different parameters on COD removal rate and biogas production amount were
analyzed. The results showed that feed concentration, day feeding quantities and sludge recycle ratio were

main influencing factors on two evaluating indication, and the mixed sludge recycle ratio had a significant

effect. For the anaerobic fermentation system, the optimum parameters of process were feed concentration
of 8.21% , day feeding quantities of 7. 15 L/d and sludge recycle ratio of 30% , respectively.
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Fig. 1 Equipment of anaerobic fermentation system
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Fig.2 Variety of the gas generation start-up phase
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Fig.4 Methanogenic activity measuring device
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Tab.1 Experimental determination of data
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K/mL+h~! 13.6 15.7 17.8 15.1 13.2 10. 4
X/g-L~! 28.8 27.9 27.1 26. 6 26. 4 26.0
Vg/mL 90.2 90. 1 90.0 90. 1 90.3 90.2
T,/K 273.0 273.0 273.0 273.0 273.0 273.0
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Tab.2 Level instruction
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L] S8 X, /% X,/L-d"! X,/ %
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Tab.3 Test arrangements and results

COD Kl g Tt

s Xy X2 3 Y, /% Y, /L.
1 1 1 1 47.65 583.4
2 1 1 -1 40.98 468.9
3 1 -1 1 48.41 513.2
4 1 -1 -1 46.71 437.17
5 -1 1 1 49.81 464. 1
6 -1 1 -1 45.42 428.2
7 -1 -1 1 51.98 310.4
8 -1 -1 -1 46. 12 289.5
9 1. 682 0 0 41.93 459.8

10 -1.682 0 0 46. 18 404.5
11 0 1.682 0 44.23 464.7
12 0 -1.682 0 42.93 304. 8
13 0 0 1. 682 51.41 508. 6
14 0 0 -1.682 41.77 450. 1
15 0 0 0 46.55 456. 1
16 0 0 0 46. 36 444.5
17 0 0 0 46. 04 449.9
18 0 0 0 44.98 442. 1
19 0 0 0 44.77 435.2
20 0 0 0 45.68 452. 1
21 0 0 0 45.32 445. 8
22 0 0 0 46.43 450. 4
23 0 0 0 45.89 441.7
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Fig. 6 Influence of all factors on the COD removal rate
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Fig.7 Influence of all factors on the gas generation
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