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Impact of Dissolved Oxygen on the Activity of Anaerobic Granular Sludges
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(1.Department of Environmental Science, East China Normal University, Shanghai 200062, China; 2. State Key Laboratory of Pollution Control
and Resources Reuse; Tongji University, Shanghai 200092, China)

Abstract: The effect of dissolved oxygen(DO) on the methanogenic activity of anaerobic granular sludges introduced into the expanded granular
sludge bed (EGSB) reactor was measured in serum flasks. Results show that the specific methanogenic activity (SMA) decreases with DO
increases. At 22°C,the SMA drops from 75.9 mL*(g*d)™", 91.1 mL*(g*d) ™" 10 47.6 mL*(g*d)™",71.4 mL*(g*d) ™", respectively as
DO increases from 0.00 mg/L to 7.00 mg/L. Higher temperature can weaken this trend and significantly promote SMA. As the control levels of
temperature is 28°C» 35%C, the SMA average increases by 54.0% , 114.4% compared with that of the first gas production experiment. The
study confirms that the presence of dissolved oxygen in the influent of an EGSB reactor does not constitute any evidently detrimental effect on
the performance of anaerobic treatment process. Anaerobic granular sludges are demonstrated high tolerance for dissolved oxygen so that in
practice this factor can be neglected.

Key words: dissolved oxygen; anaerobic granular sludge; anaerobic expanded granular sludge bed

AR KRR E W HOAR AR BRI JE A5 7

K H R E RSO A HPGES, ey L TR

KU 75 Y6 K Cexpanded granular sludge bed, EGSB) <
OV g A P AT IR AT AR B 18095 7K A5 7 T A A ) 1) DR
SR BTN AT LG B AR 3R AR S T2 A A A
R IR S8R5 )€ » S R AU IE 1k BE AN 7 R o 0 1
PR N S REE i 0B AT IR R B AR N IR AR
Beefigf ) B A R o, DA™ F e B 2 1 7 R e B B
FEAR B S R BE 7 R e TR R A R IR AR
AR, 0 SECIE B RBUR A AR S 2 ST R 2 B
T AT HIBRAR S, e S Bt

SEBr b, T T I A feR R A A A
J5 B K R, i 2 e (87 7K R R 7K 45, AT AN ] 3
Gt B A 24U P AR 4L Cdissolved oxygen, DO)
BEN EGSB FR&¢ . B Nl iX 75 1 AT SEAR 2D, ARS8
HEE X W e ST DR AU UL g Yl v T ) 52 Wi JiE T
WFE.

1.1 SERAE 5t

ARSI R A EGSB I fid 48 A6 T 2040 B B A
V5K SRR A N AAT R 2 B, MRS E A
SEHG A, AR 0.1 Lih, A 3AA RN 0.53 L,
IR E H AR LT AR X y5 K AL B, Ab B R N
100 L/h, AAER N 0.6 m* . B 1 Z2PE T T 20
TN I AN [ 2 A AR TN T2 R T
VE PR A A A H A kBl 7K, T ol T 2R H &
DUREN EGSB HZKAE R [FT3E K
1.2 SEEH/K 5750 K

Y5 B #A: 2006-04-25; 1&1T H #A: 2006-07-18

EETE : [ K = AR5 & TR (863) T H (2004AA649310);
KA TR BT R K0 H (2003BAS08AL7); i TT
Bl Ze 5 H (042312076

TEBB N RFEU981 ~ ), 5B, Wi 0T 90, BRI W ¥y et
HILEY) T, E-mail: zhuyong_ zy @126 . com



782 7N 53

F} 2% 28 &

B (M R)
Pk HAk
el |
B L Ik)

E1 KA EGSB AL REETRE

Fig.1 Schematic diagram of experimental system in EGSB process
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Fig.2 Cumulative gas production curves for the first time at 22°C
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Fig.3 Cumulative gas production curves for the second time at 22°C
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Table 1  Contrast of the results of two gas production experiments conducted at 22°C
R 2CH 1K 2CH 2
fmgeL! =y AN I RN SMA NN I RN 75, SMA
"3 /mLeh~! HBLIN B /min /mlLe(ged) ™! T /mLeh~! HH LI B /min /mlLe(ged) ™!
0.00 6.0 180 ~ 240 75.9 7.2 40 ~ 100 91.1
1.00 9.2 180 ~ 240 68.8 11.5 20 ~ 80 86.0
2.00 7.5 180 ~ 240 61.8 10.0 20 ~ 80 82.3
3.00 8.0 400 ~ 460 59.3 5.3 — 39.3
4.00 6.5 180 ~ 240 56.8 9.5 20 ~ 80 83.0
5.00 8.0 260 ~ 320 62.1 10.5 40 ~ 100 81.5
6.00 6.5 260 ~ 320 48.5 9.4 60 ~ 120 70.1
7.00 6.0 240 ~ 300 47.6 9.0 40 ~ 100 71.4
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Fig.5 Cumulative gas production curves at 28°C
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Fig.6  Cumulative gas production curves at 35°C

Fz2 18R 28°CHA 35°CIERE RN L

Table 2 Contrast of the results of two gas production experiments conducted at 28°C and 35°C
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0.00 10.6 40 ~ 100 134.1 11.2 20 ~ 80 141.7

1.00 13.0 20 ~ 80 97.2 18.5 20 ~ 80 138.4

2.00 9.8 20 ~ 80 80.7 11.0 20 ~ 80 90.6

3.00 10.5 20 ~ 80 77.9 17.0 20 ~ 80 126.0

4.00 9.5 40 ~ 100 83.0 14.5 20 ~ 80 126.7

5.00 11.9 60 ~ 120 92.3 13.5 20 ~ 80 104.7

6.00 12.3 40 ~ 100 91.8 17.8 40 ~ 100 132.8

7.00 10.5 40 ~ 100 83.3 18.4 20 ~ 80 146.0
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Fig.7 Performance of COD removal from lab-scale EGSB reactor
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Table 3 Relationship between dissolved oxygen concentration and COD removal efficiency
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Fig.8 Performance of COD removal from pilot-scale EGSB reactor
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