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1.2 RAEHESR

BWAKREBBEERBENRE OHBH O, KEREET, 5EHAEK#TR
Bl 5 LSBT R A5 COD ¥ JE x4 7 3 3 0 B i B, 72 98K i AGE B a9 R
LEFISKAET K, W8 KEHE COD KEDIFEM.
1.3 REHERNRG

AR R COD IR BLINE K F A HLIT YWy i 4 Wy e it 72,

RBRBE: SRABXARFWHKE, RBEHOBREGRE Y 10—28C, EWE
BERFIN: 10.16.20.22,24.28T.

COD ¥ 36 % BE : 255 ¥ i vi5 [ 4 /K R 00 5 98 R 35 /K HE Y8 /S B9 R R R R, COoD
MW ETERE N 4.0—9.0mg / L.
1.4 KRENAHE

COD: H #i % A 8K F VLI585 45 BOD A1 COD Bk, tk—sEFK, Ik,
WP FE A BODRF B RKTFNENY TR (BODRE 7 HAELFER). BHLER
2 COD, Wi B K K R S M —E A COD,. b T ASC I BB M T L, A& 3¢
R COD, fERFHLISRY IR, COD,, KMl 5E R FI vk B 45 BR AT ¥, SCH I COD 3
N COD,,. HE . REWHEE:. BEE. MEREE. pHIE.: pHS-29AR B it,
2 RBER

B A 5 AFFHRE 11 ABRIE, 2 FRARRRE. A [ COD ¥k E A [F A ja R
EHKE#TTEHEIKK. £ 1515 —-REKET (28T )COD MR AKKE, HER

C Rl AREKET 28C)MICODMRRIRBRMIE
Tab.l Results of COD degradation at 28°C

e Wi 3 f® i) J& (d) HhE BEa
5 mA 0 1 2 3 4 5 6 (mg/L)
1 CoD 4.16 4.17 3.90 3.70 3.32 3.10 2.81 12.92 4.6
PH 7.6 7.8 79 79 7.8 7.9 '

2 COoD 7.46 6.97 6.36 5.79 5.64 5.10 4.68 14.50 5.09
PH 8.1 8.0 8.2 8.2 8.2

3 COoD 8.76 8.00 7.16 6.63 6.17 6.86 5.24 12.29 6.24
PH 7.8 7.9 79 8.0 7.9

ETHREEARS 28CAMUBRERK). KRERRY, BEERRERERIES
K COD Ky fE 12, B A bR & —BRRigh 1R, Bl COD MR E R TN

dC

3= —kC (1)
Bp. C=C,- e )
&, 1n(C£0) -~k ©)

K. CH CODWE, mg / L; C, A CODMMAWKE  mg / Ls ¢ KRBT, ds k K FEWRE R
HH-d™'. CODFEKEFMETEHMARN
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W A IR BE . A Rl BY 5k T RYIRIG S5 R, 35X Q) # AT B H, S [E 3315, 5K A R R

ERERER LA, ERILE 2,

#®2 ARKETCODMEBH NFABLERZER
Tab.2 Experimental results of COD biodegradation kinetics at different conditions

A Co pH - BRE k M
(T) (mg/L) (mg/L) @™ tn  (d)
10 5.06 8.0 12.35 0.023 30.1
6.50 8.1 12.35
16 4.15 7.6 14.57 5.76
5.22 7.5 14.60 5.76 0.047 15.75
6.78 7.6 13.99 4.76
20 5.12 7.6 12.15 6.35
6.08 7.8 12.37 6.48 0.05 13.9
7.30 79 11.58 6.41
22 5.34 7.7 13.47 3.73 0.06 11.6
6.53 7.8 13.47 471
24 448 7.6 13.01 6.40
5.33 7.6 13.21 6.27 0.063 11.0
6.25 7.6 12.97 6.4
28 4.16 7.6 12.92 4.6
7.46 8.1 14.50 5.09 0.076 9.1
8.76 7.8 12.29 6.24

2.1 COD HEf@Ezh hEAXA)#IL

Ho R B BRI COD — GUIEAR 3 A7 % 6 R R A7 ALBE, 76 VAt A b, I8 AR
EREHX, MAS C A%, BMRL T RABETH n(C/ C)5 K3 H %R

TR

28T
24TC;
22T,
20C:
16TC:
10C.:

In(C/ C)) = - 0.076¢
In(C/ C)) = —0.063¢
In(C/ C)) = - 0.060¢
In(C/ C) = —0.050¢
In(C/ C) = —0.047¢
In(C/ C) = —0.023¢

(r= —0.986)
(r = —0.939)
(r= —0.991)
(r= —0.951)
(r= -0972)
(r= —0.941)

&)
(6
N
®)
®
(10

R r AHERY e RRFEEE (A7), BTBEVFISHFER, FMEETHRABEES —
RN EFBRIEMFYHLLR, MEXRE r AU KTF 094, REF|RBBEFEH T EH
B, BT 73R (5) — (10) B o] {5 72 BE 3978 90% LA k. BA 16C J9 4, #E COD M ith £% (&
1), BREHER. BV R B COD M REM . BTN COD @A RIS RN—
BN EF RN ARSENLRAYEH.
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22 EBEEFZBESKEHNXE
KBSEKP AV EBRERE R LEHEOXR BT RL I Arhenius THRRR
dink, g
dT ~ RT? an
X EXNRBITEAGHE, kI / mols R AR L H ¥, 8.314] / K » mols T HAEFHRE, L K

—3.0 o
—3.5
—0.4 o
0 2 4 6 8 —4.0 . . . i
¢/d 3.30 3.35 3.40 3.45 3.50 3.55(X10
T
Bl In(C/ G) 5k R th £ A .
(RIAE16T) B2 Inkr 51/THRREMBLGT)
Fig.1 Relationship between In(C/Cp) Fg.2 Relationship between Ink; and 1/T
and ¢ at 16C

Fs kRE T(C) R REEREH ).
KADBGERHA
k.= Ae” /% (12)
e, AREH. WX (12) B
Ink,= — E/ RT+ In4 (13)
RER2HRBER. B Ik 51/ THXRAMLZ (H 2).
Ink, 5 1/ TRXRFTBAN
Ink,= — 5412/ T+ 15.48 (14)
HER (13)F1 (14), AT E H COD MEfR S BH R RIEILRE: E = 46kI / mol. lBES
RREERER kSRR B AR —MELFRR
kp= k07 (15)
KAk, B 20C R HERHE, (d™'); OFVBERL.
WIEE 2 IR R, ML 20CENIFERE, BtR1E 0 = 1.065, 1% k,51RE T(T)
(HEEL S 32
k= ky * 1.06577" (16)
2.3 k{ES COD MBREHXR
— R VE, B TRENFVDRET AR ARG ER RS R, Bt kEBE C3Em
R BT (R E %, 1987) , HERRK P, BT CETLBEE/D, t T 4.0—9.0mg / L
ZHEL U kS CHRARAKRAE. REARBETHRRER, S EFXFE -G
¥ HBEE C MK, kK EIA I (B 3).
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2.4 COD T & AR

LSRR KT EE TH YN, KE TR —SRRGE, BKERERK
EEPFE TR, ADRE 10CHRESRET, B CODRFERAPERKE 9d. RAFIY
TEM KRR LTI 6d BT, R EE BB E, RSB d G, A LBTRE &R 1
A 4.
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0. 08 o P
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Fig.3 Influence of C, on k at 10,16, 24 and 28C e 10 CODRE R Bl B
LB HF 10,16,24,28 R4 (C)] Fig4 Degradation profile of COD at 10T

AR ENGRYEBKFORBELIR, £ 6d N EAR LR BRI HER
X, BFIEKHE, KFEVYHREEEEHEEE, RERELET FERE.
3 4ig
3.1 AWK G BEAEL, XHHE T K FE LT3 (COD) B A AL B i
BT T LREELIIRE. RBRERRY, BB RXRIERHEIEK COD £/LBERS N
LA GRS A, HREERRE LEAMNT 0.023—0.076d ' 2 1,
32 ZiIARERNEESSW. B CODEBERZAE kK 5KBHXR, THRK (14).
(16) kR, &iRBKIEN 10—28C2ZH. EZRELZMZMEB X, BERS, HR
K, ERKREBEGEN, ASEERE, TH ELRAZRBHERY LA,
33 RREREN, EEE CHBK, BAEEMESE, Hii TR+ CODWMHEEEL
JEEB/N, CFE 4—9mg / L Z WL k HEAARBAR.
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A SIMULATION EXPERIMENT OF THE BIODEGRADATION
PROCESS OF COD FROM OCEAN OUTFALL
DISCHARGE IN BOHAI BAY

JI Min, SUN Zhi-wei, WANG Ze-liang, TAO Jian—hua

(Institute of Environmental Science and Engineering, Tianjin University, Tianjin 300072)

Abstract The Bohai Bay is an important semi—enclosed coastal sea in China. Over the last
decades the Bay has been polluted by large amount of municipal and industrial wastewater from the
cities around the Bay. Many researches had been studied on the water quality pollution of the Bay.
However, most of the researches focused on the physical diffusion and dilution of pollutants. In this
paper the biodegradation pattern of chemical oxygen demand (COD) in the seawater was investigated
under laboratory conditions. The COD biodegradation were measured at different temperatures and
initial COD concentrations. According to the first order reaction kinetics, the optimum values of
degradation coefficient which satisfiled the reaction equation for the set of experimental data were
estimated. The experimental results show that COD first-order reaction kinetic coefficient (k) was
from 0.023 to 0.076 d~'. The relationship between k and sea water temperature was established
based on the experimental data. The values of k were proportional to the sea water temperature
when it was from 10 to 28C. When the initial concentration of COD was from 4 to 9 mg/ L, it
had little influence on the kinetic coefficient. The COD concentration of sea water was in
equilibrium after sewage had been discharged into the sea water for about eight days. The equation
of COD degradation kinetics that was obtained in this research could be used in the water quality
models for the Bohai Bay. . ‘

Key words Bohai Bay Wastewater COD biodegradation Kinetics Marine pollution
Subject classification number X55



