Vol.28,No.3

528 B 3 1 S s : 22
& B B Mar. » 2007

ENVIRONMENTAL SCIENCE

T P P AR R R S B R B

}%/J\ély ﬁ/[ﬁ?XEI : ’ 1@%‘

GERREHERL 5 TR RS 5 ¥ Y P il B 58 0 e & 580 =, Jb st 100084)

FEEE : AW BAR A A A TR A A 5 W 8 A R A i A S Ak e M B PR 31 A 4 T — M DA A AT A o D, 3
PRERTE A W28k N S0 Al S R B T 35 R R ) 11 g A A A A D o A A 1) L TRV AR AR 0 AT, &5 B T - S
T TR AT A I IR AR A B R B 45 R R, TR I R 28 259 MG B0 T, T SR 3R W 48044 S B 9% T s3]
A SHA, R L0 22 Bk AT IA B 5.6 ke/Cm® » D SR AR 7 W) FLJZ 172 X380 9 AR S TE #E 0 &, 2800k N R 18 T2
JSCH IR AR IR AU VA 40 AT e IR 905 5 SR W, B84 N A A 80 8 R BN 0.017 2 m? /d, A% U 72 DL 3R 3 4%
E

KRR BB FD A R AL s WA PR AR IR L

PESES: X832 XEIRIRTE: A XEHS:0250-3301(2007)03-0598-05

Measurement of the Effective Diffusion Coefficient of Dissolved Oxygen by

Microelectrodes
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Abstract: Mass transfer of oxygen inside biocarrier is a key factor determining the performance of simultaneous nitrification and denitrification.
Measurement of the effective diffusion coefficient of dissolved oxygen (DO) in a spherical biocarrier was introduced. Based on a diffusion-
reaction model, the effective diffusion coefficient of dissolved oxygen (DO) was calculated by curve-fitting the depth distribution of DO
measured by microelectrode. At the filling rate of 25% > simultaneous nitrification and denitrification is achieved in the continuous flow reactor
with organic removal loading of 5.6 kg/Cm’ *d) . The effective diffusivity coefficient of DO is calculated to be 0.017 2 mi’/d, which means the
turbulence diffusion prevailes against the molecular diffusion inside the biocarrier.
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Fig.1 Experimental setup of the continuous flow operation
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Table 1 ~ Chemical compositions of synthetic wastewater
W WS
2 937 mg/L (COD 1000 mg/L)

(NH, ),S0, 132 mg/L. (NH{ -N 28 mg/L)

NH, NO; 80 mg/L. (NH; -N 14 mg/L, NOj -N 14 mg/L)
KH, PO, 30 mg/L (PO3~-P 6.8 mg/L)

Na, HPO, 15 mg/L (PO3~-P 3.3 mg/L)

MgS0, 60 mg/LL

HIRW 1 ml/L
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Fig.2  Structural drawing of the spherical biocarrier
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Fig.3  Calibration curves of No.1 and No.2 oxygen microelectrodes
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Fig.4 Comparison of dynamic response of oxygen microelectrodes
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Fig.5 Performance of the continuous flow reactor at a steady-state
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Fig.6  Oxygen distribution across the biocarrier radius
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