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Abstract

An investigation was carried out on modeling of optimal dosage prediction for coagulation treatment of

CSTR fermentation tank effluent of a biogas project.

were determined using regression analysis.

studied through orthogonal regression experiment,

The parameters of optimal coagulant dosage model
Influencing factors of optimal coagulant aid dosage were

then optimal coagulant aid dosage model was built.

Finally a pilot experiment was carried out to verify the reliability of the models. Results showed the model

of optimal coagulant dosage in coagulation treatment of biogas slurry A was 0. 000 06C

" the model of

optimal coagulant aid dosage B was 0. 000 148CN —0.0142C -0. 277N +26. 7, influent chemical oxygen

demand and stirring intensity were found to be influencing factors of the coagulant aid PAM dosage. The

obtained models were proved accurate and reliable through statistic test and pilot experimental

verification.
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Schematic of
coagulation experimental

reactor
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Tab.1 Removal efficiency of coagulation under

different conditions

K v BE B B R B /NI FE B 1 X 5
THIR CODe, 38 3550 5 oK B 58 39 45 oK
. K L K
/mg-L7N B R it e
/NTU /NTU
/g L7! /g L7!
1.0 11.6 0.3 115.3
2.0 23.4 0.6 30.9
3.0 33.7 0.9 10.9
1 000
4.0 38.6 1.2 10.0
5.0 53.8 1.5 14.0
6.0 93.3 1.8 27.7
1.0 110. 5 2.0 37.8
2.0 55.3 2.5 31.2
3.0 47.3 3.0 45.3
2 000
4.0 44. 1 3.5 59.8
5.0 55.8 4.0 49. 4
6.0 75.5 4.5 75.4
2.0 156. 4 3.5 63.1
4.0 46. 6 4.0 43.7
6.0 53.8 4.5 39.5
3000
8.0 59.8 5.0 46. 6
10.0 77.5 5.5 51.7
12.0 98.0 6.0 63.2
2.5 300.0 6.5 103.5
5.0 238.0 7.0 74.8
7.5 58.5 7.5 57.0
4 000
10.0 92.0 8.0 63.8
12.5 113.5 8.5 73.9
15.0 108.0 9.0 88.7
3.0 452.0 10.0 161.0
6.0 273.5 11.0 136. 5
9.0 154.0 12.0 91.5
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Fig.2 Model of optimal coagulant dosage prediction
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Tab.2 Factors and levels of orthogonal

regression experiment
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Tab.3 Design and result of orthogonal

regression experiment
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s -1 1 -1 1 -1 1 -1 8
6 -1 1 -1 -1 1 -1 1 6
7 -1 -1 1 TS T T 6
8§ -1 -1 1 -1 1 TR 2
9 0o o 0 0 0 0 0 20
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Tab.4 Coefficient and significance of independent variable

H % B4 F R
X, 22. 875 42.88 * %
X, 5.125 2.15

X, X, 3.625 1.08

X, 12. 625 13. 06 *

X, X, 11.125 10. 14 %

X, X, 2.875 0. 68
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Tab.5 Calculation and test result after including

insignificant factors as residual
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A 13 75 B AT IR, 75 3] PAM BB & 5
5K COD ., F gt 5 B 1) [al 9 7 7%
B =0.000 148CN —0.014 2C —0. 277N +26.7
(4)
Krf B——PAM #fin it , mg/L
N— v/ min
XPlElE gy fE AT F R g 4s F (N 19.14 >
Fo0(3,6) = 9.78 45 REM IH )y FEAEH 8.5 .

3 ik

3.1 RBEEREBITSH

0 E O A AT B AR R 150 LR BE— Ak =X
UyEs (B 3, 87 :mm ) . >R BT100 — 1] %Y I 5
FEHEK, BT — 101 A M 2 5 641 AL, (S0,),-18H,0
o PAM 32 o it 7K Sk 38 26 IR 48 S T VR VAR 5 TG 95 )
5 Al (SO,),-18H,0, Fit & i% 100 g/L /1 R ; Bl

9 10 11 7

~f

L
26/54(211)3 |
.-i-_ :

1000 )
(®)
K3 REETH IR EA A
Fig.3 Sketch map of coagulation pilot experimental device
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Tab.6 Removal efficiency of coagulation pilot experiment
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