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Abstract: Based on aerobic activated sludge system, sodium acetate was selected as co-metabolic
substrate to investigate the biological co-metabolism performance of phenol wastewater. When the phenol
concentration was high (1 000 mg/L), common aerobic activated sludge had a poor removal efficiency of
phenol (less than 30%). Sodium acetate improved the removal efficiency of phenol, and the removal
efficiency increased with the increase of dissolved oxygen (DO). When DO reached (5.0+0.7) mg/L, the
highest removal rate of phenol (84.17%) was obtained. High-throughput sequencing analysis showed that
phenol reduced the microbial diversity and significantly affected the microbial community composition.
However, the microbial diversity could not be improved by adding sodium acetate. In sludge samples from
the phenol treatment process without adding sodium acetate, Azotobacter and Bdellovibrio were the
dominant bacterial genera with relative abundances of 12.97% and 9.08%, respectively. While in the
co-metabolic sludge samples, norank_{ _Caldilineaceae, Allorhizobium-Neorhizobium-Pararhizobium-
Rhizobium, Propioniciclava and Ottowia were the dominant bacterial genera. Therefore, this paper
develops a high efficiency and low cost phenol treatment process, which can provide a new idea for the

degradation of phenol wastewater.
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Fig.1 Performance of phenol removal by aerobic

activated sludge during start-up period
2208 20 d B9 YIAL IS 2l , 75 98 e 2 8 A 5 800
mg/L I 2 6 900 mg/L Ze A7, U S P 15 Y8 X Al 2
Hag—EMBERRE T o YRk B AR T 600 mg/L
W, 280d 4 d RIS BK BUS , K  E BR R AEA Yy
TE 50% VA 5 SR 24 58 G2 A% 1) U4 32 3% 1 i v %)
(1 .000+50) mg/L I}, %M} 5 COD [ LB 548 T % &

30% Zi A7 o 3k F W 1R T U B AT, X s A=
VR FHASE/IN 38 300 100 905 1 5 e X AT A 1 22 Bk
R B BEE AR vk B2 5, JR G832 BB 10 74 o
i, HREAR e ) e E A2 IR

IS SR BTN, AR DO A5 558 1
15 U8 T ARSI 1l 25 5 e B2 AR T 600 mg/L 1Y 481y, {H
XiF Vi S 1000 me/L ) 2R B 25 B R A R ([0
30% ZiAT) o A T HE— 20 R AR N v R R T 11
F R AL B R T A AR K R T R R R 4 R T
1 000 mg/L 2= A5, ¥5 Y& 1 4 24y (0.39+0.02) ke/
(kgMLSS-d) , 43 5K DO 2 il 78 (1. 5£0.3) . (3. 0+
0. 5)F1(5. 0+0. 7) mg/L, HEITAFH E DO XA B 2
BRASCR s, 25 5 UL 2.

DO= = DO=
(1.5+0.3) mg/L (3.0+0.5) mg/L(5.0+0.7) mg/l;

kK ) K 100
1200 : :
= S
a0 1z
§ 800 g
= =
=i
2 400
S JE A
a. R
DO= DO= DO=
2 800 (1.5+0.3) mg/L (3.0+0.5) mg/L(5.00.7) mg/l]
ik ik - R R . 100
2400 : 5
T 80
= 2000 JSr
=1o] 1z
£ 1600 60
£ «
% 1200 0 8
o
S soof] |
20
400
0 I
1 23 456 7 8 91011 12
S JE I
b. COD

B2 DO XL iEiE S RMEAERE T COD BN
Fig.2 Effect of DO on the degradation of phenol and COD

treated by ordinary activated sludge process
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Fig.3 Effect of phenol and COD removal by

co-metabolism process under different DO
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at phylum level
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Fig.5 Microbial community structure in different samples
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