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Table 1 TS and VS of inoculum,dairy manure,screened dairy manure and digested slurry
TS/ % 9.69 16.18~16.62 12.12~12.83 0.9~1.5
VS/% 65.37 81.44~85.02 74.99~82.83
1.3 (TS 4.5%)
, T= s
30 C, T=35C, C 2,

CSTR .
30%,
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Table 2 Experiment scheme of proportion for fermentation liquid
/C  HRT/d TS/ % /L /L
R1 24 6.16 0.55
R2 30 20 5.47 0.75
R3 16 4.40 1.05
R4 24 6.00 040 0.55
R5 35 20 5.48 0.75
R6 16 4.56 1.05
1.4
; (TS) 2
(VS) ;
(COD) { 2.1
Y(GB 11914 —89) . 30°C 8T HRT
10 min( :3 500 r/min), ; A
3.
pH (5.5~9.0 6 7~80)
Table 3 Biogas production rate and methane content under different reaction condition
TS /(L/g) S /(L/g) J(L/(L+ d) /%
R1 0.250 0.322 0.641 57.7
R2 0.238 0.310 0.646 56.0
R3 0.224 0.306 0.616 55.1
R4 0.298 0.389 0.744 58.1
R5 0.278 0.356 0.756 56.4
R6 0.248 0.332 0.706 55.3
3 , 30 °C HRT L/g, 'S R1.R2.R3
s TS, VS 3 0.077,0.046,0.026 L/g,
s 0.646 L/(L « d); R1.,R2.R3 0.103,0.110,0.092 L/(L « d),
R1.R2.R3 5 C 0.1 L/(L « d).
35 , HRT , 35 C HRT 30 C
TS.VS ; 0.3%
, 0.756 L/(L « d);R4.R5,
R6 ,

R1.R2,R3

5 C,R4.R5.R6

TS

0.048.,0.040,0.024

,  HRT ,
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; , .35 C HRT
s (1]
CSTR 35 C 40 g TS/L
10 d, 0.220 L/g VS, (30 °C 35 °C) HRT(24,20,16 d)
R6, HRT
. s 30 C.C/N=25.TS (10
=6.0% . CSTR 20 d R4 VS
0.546 L/g VS, R2 . 389 L/kg, 226
0.236 L/g VS, L/kg,
, 469 L/kg VS
.RICO " HRT LO [ . HRT=
=20d . 37 °C . 16d 5
0.327 L/g VS, R5 HRT 12.10.8.6d .
2 °C, ,
. HRT ( 12 d ), HRT
; ( 16 d ).
s . HRT . HRT 16 d
16.7d 0.336 /g VS, ,
R6 1.20%. CSTR CSTR
. 35 °C 2.1 kg/(m® + d) 2.2 (COD)
HRT 164d .VAROL " 30°C 35°C HRT
37°C  HRT=30d . TS COD 2.
60,40 g/L 0.380, 2 .R1 COD
0. 360 L/g VS,R4 0.380 L/g VS . COD ; R2
. R6 0.360 L/g VS. . . . COD
HRT 3 000~5 000 mg/L ; R3 ;
, COD .R1.R2.R3
20d  HRT COD 65. 56 %, 63 90% .
) TS 4% 58. 86%, HRT COD
35 C 10d 0.900 L/(L + d) . 35 °C
(I, R3, COD .R4.R4.R5 COD
HRT 69. 94% .57. 49% .46, 14%,
. : 2.0  HRT COD 30 C
kg/(m® +d) HRT=20d .37°C 16d
0.660 L/(L « )",  35C(R5) COD .30 C COD
, CSTR 35 °C 12%.
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Fig.2 COD change and its removal rate under N
different reaction condition
s TS VS s
COD , ,
9] . 4,
, COD R4, R5.R6.R1,R2,R3. . CSTR
, COD T=35°C . HRT=
, CSTR 24 4, TS=6. 16 %.
Lo B TS 4, 4%
4 COD

Table 4 The order of biogas production effect and removal efficiency of organic matter on different experiment groups

COD
VS
R1 4 5 4 2 15 3
R2 5 4 5 3 17 4
R3 6 6 6 4 22 5
R4 1 2 1 1 5 1
R5 2 1 2 5 10 2
R6 3 3 3 6 15 3
;  COD CSTR
3
4
CSTR 35
; 30 C. 30 °C 35 °C,
CSTR .

HRT (24 &)
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Comparative Experimental Research on Application of New-type
Continuous Stirred-Tank Reactor for Anaerobic Digestion of Dairy Manure

GUO Cheng', YIN Fang', ZHONG Shun-he”, LI Qian’. CAl Chang-da®,
WANG Chang-mei' , ZHAO Xing-ling', WU Kai', LIU Jian-feng' , ZHANG Wu-di'

(1.Yunnan Normal University, Kunming 650500, China;
2.Yunnan Shunfeng Erhai Lake Environmental Protection Technology co.,Ltd,Dali 671005,China;
3.Hangzhou Energy and Environmental Engineering co.,Ltd, Hangzhou 310020, China)

Abstract: Fresh dairy manure was anaerobically digested in a new-tape Continuous Stirred-Tank Re-
actor of gas-liquid combined mixing at the temperature of 30 “Cand 35 ‘C with different HRT of 24,
20,16 d.The results showed that the biogas production effect was better at temperature of 35 ‘C ,and
the specific biogas production rate were 298,278,248 L./kg TS respectively which had an increase of
19.20%,16.81%,10.71% than that of 30 °C separately; and the volumetric biogas production rate
were 0.744.,0.756.,0.706 m®/(m® + d) respectively which had an increase of 16.07%,17.03%,14.98%
than that of 30 C separately. However, the effect at 35 ‘C did not appeared an obvious improvement
compared with 30 °C in the aspect of CH,content and COD degradation. The maximum methane con-
tent occurred at 24 days’ HRT,57.7%,58.1% respectively under two temperatures, simultaneously,
the maximum COD removal rate were obtained,65.56 % ,69.94 % separately.Better process parameters
of new-type CSTR disposing dairy manure were T=35 “C,HRT=24 d,TS=6.16% ,using factor se-
quence generation method.

Keywords: New-type CSTR; Dairy manure; Biogas production rate; COD removal rate



