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Abstract; Chemical oxygen demand (COD) is one of the major indicators of surface water pollution in China. Degradation coeffi-
cient of pollutant may provide scientific basis for understanding the process of organic polluter change and effective pollution con-
trol. As a typical urban river recharged with reclaimed water, Beiyun River is at very serious state of COD pollution. In this re-
search, five typical sections from upstream to downstream ( Mafang Bridge, Huosha Road, Dongguan Bridge, Yulinzhuang Bridge
and Yangwa Sluice) on Beiyun River were selected for estimating COD,, degradation coefficients and calibration by laboratory sim-
ulation experiments. Taking the section of Yangwa sluice as a typical example, the sedimentation rate and reoxygenation coefficient
were measured on site to evaluate water self-purification ability. Then the impacts of different environmental factors ( temperature ,
dissolved oxygen and flow rate) on COD, degradation were discussed based on laboratory simulation experiments. The conclusions
were summarized as follows: The water purifying ability of Beiyun River was very low. The sedimentation rates ranged from 1.59 to
3.22 m/d, among which, the lowest rate was in Yangwa Sluice with a reoxygenation coefficient of 0.016 d™'. The variation of
COD, degradation coefficients conformed to the first-order kinetic equation, ranging from 0.0184 d™' to 0.0883 d™' corrected by

the hydraulic and temperature condition. The COD, degradation coefficients showed significant spatial variation. The degradation
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coefficients of upstream sections was higher than that of downstream sections, except Yangwa Sluice (last section of Beijing at
downstream) as the highest (0.0416-0.0883 d™'), showing the characteristics of the sluice. Water quality parameters such as
temperature, dissolved oxygen, redox potential (ORP) , nutrients, and total organic carbon (TOC) were the main influence fac-
tors. The COD,, degradation coefficients increased with the temperature, dissolved oxygen and flow rate. In addition, COD, degra-
dation coefficient was positively related to nutrients and TOC, but negatively to ORP. The results of this study can provide a scien-
tific reference for urban river improvement and pollution control.
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Fig.1 Distribution of research area and sampling sites
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Tab.1 Particle subsidence rate of typical sections on Beiyun River

SRFE S BfEl/h BRI/ (mg/L) BRI/ mg KRR /m? RV (m/d)
o5t 0.99 8 88 0.00694 1.59
Kb 0.89 17 340 0.00694 3.22
i 0.76 13 74.5 0.00694 1.09
Wi % B, ALz DO e M 1700 542 BT,
87 —O—DO?ZQE ri4.0 = > 452 18, N
- S KE % 1840 KI5 (7.2 mg/L) s Z G Z AR HEAR , 7L W]
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Fig.2 Continuous change of dissolved

oxygen concentration in Beiyun River
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Tab.2 COD,, degradation coefficients (d™') before and after correction

WA (V) 4C 14 20°C 25C
Yt ( LiiE) 1B IE R 0.0223 0.0319 0.0412 0.0613
BIE&E 0.0249 0.0343 0.0429 0.0649
KPR L) 1B IE 0.0287 0.0378 0.0469 0.0642
BIE)E 0.0313 0.0407 0.493 0.0675
AR IA (HHRE) & IE R 0.0156 0.0179 0.0238 0.0286
BIERE 0.0184 0.0207 0.0270 0.0321
AR (R ilE) B IE R 0.0171 0.0246 0.0305 0.0378
BIE)E 0.0199 0.0271 0.0323 0.0410
Wk (R E) 1B IE /] 0.0393 0.0501 0.0694 0.0847
BIEE 0.0416 0.0535 0.0703 0.0883




RIFITE . B A KA TIAET COD, MM AR TNA Y aE & 105

UEAh, 2 3 THEATHL B o = 0.01 KT 98580 T = 1o (n - 2) = 3.169. [FGE i e bk 01 HAG 36 UE I
COD, Feff REATH —H B IR, i3 COD,., Wi 7 (6 B vl FEdk.

B2 5 HADTT COD,, R REUEAMIEL LIS COD, Mefif 22 BUEMARAT (£ 2). FEFEFA LT
3T B, Abis I M B RARAR TR, #h K TR PR K B AR K S5 15 Qe W A LIz 7, sl K A5
AR HU, Az inf 52 21 8 BBl iy A 0 AR 5 /K0 , K 5T A e T R, AR S I RERR ™ . WISk,
B TTAN ] A Wy A 1 3R B v A TR /K BRI 4 P A A PR 2. b B0 K AT e A T i A B ok 2
AT R WK A, et X 52 A 08 T e At A L4 55 s e S P R A A LA 5 03 b, i T K S
25, AMBE I 22, th TAFAEZ ML G, MPNE A BeAOK R, KA Th e, R A S, 15 R e % |
e A T 22 A5 IR 300 T WK A S R 0 s L 2 10 BBk 18] b i B 6T , B SRR A W T e 1) R A B

UK

% 3 COD, FEAf RELISUESS R

Tab.3 Verification results of COD,, degradation coefficients

Wi T i & KR FHRREL(r) T 22575 F1 ( SSE) T4
DYtk i 4C 0.9331 0.006 14.87
14°C 0.8985 0.015 13.29

20°C 0.8501 0.025 13.20

25°C 0.9554 0.061 11.94

KU i 4C 0.9163 0.007 16.69
14°C 0.9499 0.014 16.15

20°C 0.9373 0.054 10.43

25°C 0.9647 0.002 22.77

PN R 4C 0.8395 0.003 14.58
14°C 0.9493 0.003 16.73

20°C 0.9310 0.007 14.17

25°C 0.9638 0.007 17.44

AR AT i 4°C 0.8998 0.004 13.68
14°C 0.9591 0.001 16.40

20°C 0.9751 0.005 19.90

25°C 0.9595 0.018 14.54

W T 4C 0.9217 0.014 19.65
14°C 0.9804 0.035 13.69

20°C 0.9460 0.071 13.42

25°C 0.9927 0.001 15.45

2.3 AR & HXT COD, MR 2 & S0

F A R /N B 1 A7 ( PLSR ) #8598 T ALig 45 Wrifl COD.., Ffif R EZ 2R 1 (& 3) . &5 R %
W, 7K ORP & F5#h \TOC XAtz W COD [ RECGEMER. AKIRXT COD,, K& i R ECEA RN, BI /K iR
RSB FI T COD B, WFoEE R SR IEEEXT COD RS BRAETE— 2 B E AL, 7F 4~25°C Ml /KR TT
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R RS A SE S E X COD , 1 A i % 4 s Horh ORP X 34 5 ST COD, WA 2R 45U A W 1
A DG 3 S AH DCHF Y 45 B R A T . LIE T COD, RS2 ORP 52 0% i AT A 5 H 2 1, 3 6 7] LU
HEZKVRAG HLA W P A AL ok M, SECE LW RIS M Bi e i b, AR5 T S i U fil )
R AN MG 2 W H 5 Sl A A ) T4 R e o AR T R T o A B R L R
E%F COD, BEffHAT — e R HEAE 33X 32 2002 B O 85 35 6 T LS 2o 418 0 /K4 wp st A 40 %) 3 e 20 T R 2
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