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Table 1 Experimental parameters of TS, VS

and organic loading rate

i) oYiiRes EE PR ATIEEN Eo AR
Mt g L7 /gL' e (L=d)!
128 110 6.7
128 110 8.0
128 110 9.3
PFR( 128)
128 110 11.1
128 110 13.9
128 110 22.3
80 70 5.4
i 80 70 6.8
PFR(80) 80 70 8.7
80 70 13.9

(N L [ 44 PR 1k R 4] 2
My Je e L7} Jge L7t Jee(Led)™!
40 35 3.5
40 35 4.3
40 35 5.0
PFR(40) 40 35 5.9
40 35 7.0
40 35 8.1
128 110 7.4
128 110 9.3
128 110 1.1
CSTR(128)
128 110 13. 4
128 110 14. 8
128 110 22.3
80 70 5.4
80 70 6.9
80 70 7.7
CSTR( 80)
80 70 11.6
80 70 13.9
80 70 16.6
40 35 3.5
40 35 4.0
40 35 4.9
CSTR(40) 40 35 5.8
40 35 7.0
40 35 8.1
40 35 9.7
40 35 1.6
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Fig. 1 TS and VS concentration curve in PFR
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Performance evaluation of anaerobic digestion of dairy manure

in plug flow reactor and continuous stirred tank reactor
Li Rongping', Li Xiujin'™, Shulin Chen’
(1. Department of Environmental Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China;

2. Dep artment of Biological System Engineering. Washington State University. Pullman 99164, USA)
Abstract: Plug flow reactor(PFR) and Continuous stirred tank reactor( CSTR) were studied to compare their
performance for treating dairy manure. Three solid concentrations of dairy manure slurry of 40, 80 and 128 ¢/L
were tested at mesophilic temperature of 35°C. The results showed that CSTR had better treatment performance
of VS removal and biogas production than PFR. VS removal efficiencies in CSTR were increased by 17. 4% ~
21.5%, 3.9%~ 21.5%, and 0. 5%~ 5.3% as compared with those in PFR at 40, 80 and 128 g/L. concentra—
tions. respectively. T he influent concentration of 80 g/L was believed to be the optimal one in this study in terms
of gas production, in which CSTR achieved the highest gas productivity and gas yield, 9. 8% ~ 25. 9% higher than
those in PFR. Based on the current results, it could be concluded that mixing in CSTR could enhance the mass
transfer between microorganisms and substrate, and improve the effects of organic matter removal and gas
production. CSTR was recommended in the anaerobic digestion of dairy manure.
Key words: dairy manure; anaerobic digestion; plug flow reactor; CSTR; performance evaluation; influent

concentration



