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Abstract: Anammox in the membrane bioreactor (MBR) often faces problems such as difficulty in
regulating reaction parameters and enrichment of functional species. Influence factors of Anammox-MBR
were explored by using Box-Behnken response surface methodology, and a quadratic regression equation
for predicting total nitrogen removal efficiency was obtained. Under the optimal conditions of total
nitrogen removal (temperature of 36 °C, HRT of 10.01 h and inorganic carbon source concentration of
0.90 mg/L), the measured total nitrogen removal efficiency (88.98%) after response surface optimization
was basically consistent with the predicted value (89.29%) simulated by the model fitted by response
surface methodology, indicating that the model could be used to optimize the removal efficiency of total
nitrogen by the Anammox—MBR. After the optimization by response surface methodology, both the
thermodynamic stability and activation energy of the PVDF hollow fiber membrane decreased. The

functional groups on the surface of the membrane changed, in which aldehyde carbonyl group, carboxylic
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acid carbonyl group, ester carbonyl group and the ketone carbonyl group appeared. The attachment of

sludge, microorganisms and other substances on the surface of the PVDF membrane in the process of

adjustment and optimization led to the increase of roughness and an overall profile towards membrane

fouling.
membrane bioreactor;
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Fig.1 MBR reactor and PVDF hollow membrane module
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Tab.2 RSM experimental design and results
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Tab.4 Significance test of regression equation

coefficients

2 *ﬁa"é OF FRUfE | 95%CL | 95%Cl VIF

FRE = T IR

MR 80.30 1 1.01 77.92 82.69
A 9.38 1 0.80 7.49 11.26 1.00
B -1.91 1 0.80 -3.79 | -0.023 | 1.00
C 2.28 1 0.80 0.40 4.17 1.00
AB -4.06 1 1.13 -6.72 | -1.39 1.00
AC -2.92 1.13 -5.59 | -0.25 1.00

BC -3.97 1.13 -6.63 | -1.30 | 1.00

SLEGFES | AC | Bl(mg-L') | Cho | BEERFR%
1 30 0.5 10 51.60
2 30 1.0 8 52.50
3 30 1.0 12 66.15
4 30 1.5 10 56.25
5 33 0.5 8 51.10
6 33 0.5 12 60.35
7 33 1.5 8 54.87
8 33 1.5 12 48.25
9 36 0.5 10 79.90

10 36 1.0 8 75.67
11 36 1.0 12 77.64
12 36 15 10 68.32
13 33 1.0 10 80.72
14 33 1.0 10 80.52
15 33 1.0 10 79.85
16 33 1.0 10 82.42
17 33 1.0 10 78.01
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Tab.3 Variance results of regression model

K| SEHFAL| DFE | ¥175 | FAE PH | B
iR 12573.98) 9 |286.00| 56.27| <0.000 1 | #% B3E
A 703.69| 1 |703.69|138.45| <0.0001 | **
B 29.11| 1 | 29.11| 5.73| 0.0479 *

C 41.63| 1 | 41.63| 8.19| 0.0243 *
AB 65.85| 1 | 65.85| 12.96| 0.0087 | **
AC 34.11| 1 | 34.11| 6.71| 0.0359 *
BC 6296 1 | 62.96| 12.39| 0.0097 | **

A2 3.96 1 3.96| 0.78| 0.406 8
B 987.83| 1 |987.83[194.35| <0.0001 | **
c 541.88| 1 |541.88[106.61| <0.0001 | **

52z 35.58| 7 5.08

ST | 2541 3 8.47| 3.33| 0.1376 | AiE
aiii?= | 10.17| 4 2.54

BB 212 609.56| 16
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F RN . R=0.986 4. R°,,=0.968 8 .CV=3.35% .
Adeq Precision=17.930,

B’ -15.32 1.10 | =17.92 | -12.72 1.01

1
1
A’ -0.97 1 1.10 -3.57 1.63 1.01
1
1

c -11.34 1.10 13.94 | -8.75 1.01
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Fig.3 Changes of membrane flux during response surface
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Fig.4 Thermogravimetric curve of PVDF before and after
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Fig.5 Infrared analysis results before and after response
surface optimization
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Fig.6 Comparison of infrared analysis before and after

response surface optimization
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