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Treatment of slightly polluted river water by the combined
system of oxidation pond with constructed wetland using
pumice as substrate in warm and cold seasons

MO Wenrui'”, GUO Qingwei' , HUANG Jianhong'”, TIAN Senlin’, XU Zhencheng'
(1. South China Institute of Environmental Sciences, MEP, Guangzhou 510655, China;

2. Faculty of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: An study on treatment of slightly polluted river water was carried out using the combined sys-
tem of oxidation pond with constructed wetland using pumice as substrate in Kunming. The results shown
that the system can purify polluted river water both in warm and cold seasons efficiently by regulating flow
to a small extent. When the hydraulic loading rates of pond and wetland were held at 0.22 and 0. 37
m’/(m’ - d) respectively,adequate treatment could be got by the whole combined system and the mean
removal efficiencies of COD.,, TP, TN and NH, -N in the system for warm season were 75% , 93% ,
64% , 87% respectively, and for cold season were COD., 72% , TP 89% , TN 53% , NH, -N 73% at the
appropriate hydraulic loading rates of pond and wetland held at 0. 17 and 0.29 m’/(m” - d) respective-
ly. The treated water met the standard A of grade I discharge standard of pollutants for municipal waste

water treatment plant, and can be used as urban general reuse water. Contaminant removal rate in the

combined system in warm season was apparently higher than that in beold season.

Key words: oxidation pond; pumice; constructed wetland; slightly polluted river water
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i A T HEK K UERBRAR T K A PSR R
COD, 35 56.2£12.4 24.1+5.9 57.2+7.9 12.6 +3.9 47.1+7.9 77.9£3.6
45 68.4+9.6 34.1+7.3 50.7 +4.5 17.6 6.1 49.4 +7.3 74.9 +5.8

55 55.5+12.9 31.9+£6.3 41.4+6.0 18.4 £4.7 42.4+£7.0 67.0+3.1

HE 60.0+5.6 30.0+4.0 49.8 £5.6 16.2 +2.4 46.3 £2.6 73.2+4.2

TP 35 0.96 £0.22 0.19 £0.02 78.6 £3.5 0.05 +£0.02 74.6 £7.3 94.9 £0.8
45 1.31£0.18 0.26 £0.01 79.7 £2.7 0.09 +£0.01 66.9 +3.6 93.3+0.7

55 1.15+0.15 0.36 £0.05 68.3£5.4 0.13 £0.04 62.0+9.2 87.8+3.8

¥iH 1.14 £0.12 0.27 £0.06 75.5 4.8 0.09 £0.03 67.8 +4.5 92.0+£2.8

NH, " -N 35 9.82+0.91 2.69 +0.08 72.3+2.1 1.12 +0.03 58.3+1.0 88.4+1.1
45 10.6 +1.2 3.26 +0.13 68.5+3.0 1.32+0.11 59.7+2.1 87.4+1.0

55 9.76 +2.63 3.35+0.22 62.9+8.1 1.35+0.20 59.9+3.3 85.4+2.1

YE 10.0+0.3 3.10£0.27 67.9+3.3 1.26 +0.09 59.3+0.6 87.1x1.1

NO; "-N 35 0.46 £0.06 1.67 £0.44 -258 £76 0.71 £0.22 57.7+3.4 -51.1+36.1
45 0.53 +0.06 1.87 +0.36 -250 +53 0.75+0.15 58.8+6.7 -42.5+24.4

55 0.47 £0.10 1.63 £0.60 —-239 £65 0.56 £0.05 59.3+14.3 -26.4+24.6

Wi 0.49 +0.03 1.72 £0.10 -249 +7 0.67 £0.07 58.6+0.6 -40.0+9.0

TN 35 13.5+1.2 8.17 £0.40 39.2+£3.2 4.50 £0.63 45.0£6.5 66.5+4.6
45 15.0£1.5 9.05 £0.30 38.3+6.5 5.28 +0.43 41.7 £3.8 64.0 4.1

55 13.0 +£3.5 8.03 £1.09 35.8 £8.7 5.06 £1.09 37.7+5.4 60.5+2.5

YA 13.8£0.7 8.41 £0.42 37.8+1.3 4.94 +0.30 41.5+2.5 63.7+2.1
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COD, 35 68.8 +12.2 31.3+2.8 53.3+6.0 18.8 £3.3 39.7+8.7 72.2+2.8
45 58.8+11.7 31.3+£3.1 44.9 £8.5 22.2+£2.2 28.6+7.0 60.6+7.8

55 59.7+11.1 38.8+3.9 40.8 +10.5 25.5+3.3 24.6 5.2 54.8 +10.9

WE 62.4+4.3 33.8+3.3 43.3+7.7 22.2£2.2 34.3+3.8 62.5+6.5

TP 35 0.95+0.18 0.30+0.01 67.1+4.6 0.10+£0.01 67.9+3.6 89.4+1.9
45 0.93 +£0.18 0.36 +0.06 61.4+4.0 0.12+0.01 66.4+3.6 87.2+1.1

55 0.97 +0.08 0.41 +0.03 57.9£2.6 0.14 +0.01 66.3 £4.1 85.8+1.9

HE 0.94 £0.01 0.32 +0.06 65.2+5.4 0.11 +0.02 63.5+3.5 87.6+2.1

NH, *-N 35 8.49 +0.52 4.25+0.09 49.6 £3.7 2.28 +0.10 46.3 £1.7 72.9 £2.8
45 9.65 +£0.16 5.22+£0.10 45.9+1.6 2.95+0.09 43.5+1.2 69.4+0.8

55 9.09 +0.87 5.15+0.46 42.6+£7.1 2.96 +0.26 42.1+5.3 67.1+3.1

WE 9.08 +0.39 4.87 +0.41 46.0+2.4 2.73+0.30 44.0+1.6 69.8 +2.1

NO; " -N 35 0.51 £0.04 1.15 +0.16 -130 +42 0.77 +0.17 33.6+12.3 -54.1+36.5
45 0.48 £0.04 0.99 £0.11 -110 £33 0.66 £0.21 35.2+15.8 -37.7+36.4
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45 13.9+0.5 11.1+0.9 20.5+4.8 7.61 +0.98 31.5+3.8 45.2 +6.2

55 13.1+0.7 11.0+£0.9 16.0£4.0 7.61 £0.64 30.6+1.3 41.7£2.9

¥IH 13.0+£0.6 10.3 0.9 20.6 +3.1 6.93 +0.91 33.3+3.1 46.8 £4.4




72 P S @1 IS S I o

2012 4¢

2.3 BESRITLMKGESRILE

% 2 5 FE TIN5 YL KoK i i3 (HEE R &
W G Yo BB R A R BRSCRAAE — B R
B 53R 2 A, ARE N ST e LR R R S
P AN [l AR B2 R B, Horb TP (1Y 25 R 52 S0 52 il
BN, RERBRF T TFRET 4% , k2 COD, &
i LRI TRE T 1% , 32 500 B K24 S A
AR, RENAREBAEREHTHRTH
17% ,iAS RIS IR0/ NTF e 2, B S5EFERGX
WO BRICHA i 25 5, B W] R e Xl 1Y) 25 B 2 2 5
N IO TR B S, IR T i Rk
PARI SR AR TR A0 5 PR 38 25 52 31— e k], (2 R Ge 1))
H—@ mfs At fn s i e /e, KA s e e 18 31—
e A HERPRAE , 1 F2 22 O 2 O IR FE Wi
T N —E PR PR BE, T AERE T 304 903 o T
PR o VU TR 9 9 2= 1 B AP A S IR AL
RAEST, ULRHAEAR AR DX WL T 380 I B S8 R 4
=378

M 2 34 DR A K KRR B B B RE TR fb
WG Y, i T AE M AR A IR
I T A A 30 1A T o) 2 Al A R AT — e R iR E
FEZ R G R A K I S R, B R XU
W BARFEI G, T — BB L IS5 T R Gk
i
2.4 SEYMEREREH

ISR K EAYE - N TR RGN TG K2
e sl Hoxtig Kk COD, (TP NH, *-N 5 TN
() bR R 5 5 K T i — 2 i 8l )12 R (1) 15
7 B,

C,. = Cme_KA/o (1)
Krf:C, 5 C,, 5350 3E K A KI5 e ok B
mg/L; A NRGEFR A, m*; Q K H A, m/d; K
R R BRHECRE R, m/d,

I 51 b AR 0 oK T A fe AE B8 ZE R 43 ) R
0.22.0.37 m’/(m’ + d),ZEZM43 54 0.17.0.29
m’/(m® « d) . EX—8MAK I w9 -
MHL S A B G % COD,, (TP NH, *-N 1 TN 114 22 &
HARFRK WK,

#£3 WHESEAKPTRYMEREEEH n/d
Z4  COD,, TP NH, *-N TN
BEZ 0.20+0.03 0.38+0.02 0.29 +0.01 0.14 £0.02
FEZE 0.14£0.01 0.24 +0.02 0.14 +0.01 0.08 +0.02

T 955 MK ) ST B 2RI 23530 0 0. 22,0, 37 m/d, JE Il
0.17.0.29 m/d,

I 3 A, RV FE TR 1K T 97 Ao 5 2 2
AR, (E 2R GETEFE 2 XI5 Y inl K B35 Je W 1) 25 B
AR AR T 2=, n] WA X RS BRTG R
AR BT e AR ) AR O R, U
s PR AT R GRS R R BR

3 & ik

T XK T Gem K 2T A B, F B A AL YE - K
RN TR E & R ReiE /MEJE Y i ok A
ROFE R TR 5 RIS YK, JE SR IK )
M4 0.22.0.37 m*/(m® + d) I R G %% A%
5 Y in] 7K B 5 1 1) ALh BRAOCR X 7K 4535 42 )
(1)°F 24 2 B 2% 4 il 2 CODg, 75% . TP 93% . TN
64% NH, "-N 87% . 35515 Hb ity 7K J3 B faf 43 501 Sy
0.17.0.29 m’/(m* « d) B 2 Go X} FE AR T35 YLl 7K
EA AR BIAE PRRUR X 4515 YL Wy (1) F- 35 2 B R 4y
51k COD,, 72% TP 89% TN 53% NH, *-N 73%
Qb 2 5 FE TG TG YL Tl /K Y 2R G5 H K 34k O
15K ALBE T35 Je Wy HER bR ) (GB18918 —2002) fiy
— 2 A BRifE, ATVE A — R K. RE7EHES
XI5 YL inl 7K o i Ge Wy ) 2 B 2 B R I T 2

S 3K

(U] %, 2822, i ), 45, 525 VA N 3t Ak PR Tl
M FRARWAITE[T]. T [ 457K 47K ,2006,22(1) =5 - 8.

[2] Juot, AR, A . WA B IR B s 5 if B
BARVERELT]. /KR 5 K TR ,2010,21(6) :48 -
52.

[3] HARNE, 2= B LA HLTS 3 TR E BREOR 1 & i
FeBUIR[ ). AEASERHE, 2007 ,16(5) 11539 — 1545,

[4] EZRIEEARI SR ORI AW T 2087 0785 i & 4.
IKAZE A M 23 B 735 (M. (55 4 )« bt [ 36
SRk R, 2002.

[S]A7 ML, £ &, 20, 45 TR <A 10 1 A PR RR AT
YR RE A I 15 KBS SR [T ] WA RLS:,2008,20(2) <257
-262.

(6] Bk A, aCJA 5%, fL7E NI, 2. 0 i A T2 #s COD,
NH, *-N F1 TP {3l J3 2 880 [ 1], 75 B TR 24k,
2007,28(5) :62 - 65.

(7] SARAL. W10A & 8 TR A BEEOR [ M ] de st {2y
Tolb i fi#t:, 2001

[8] A&, B, ERT, %, SR LIRH A RCR 1Y 2
THAERREA[T]. RS A PR ,2005,21(4) :43 -48.

[9] Bavor HJ, Roser D J, Adcock P W. Challenges for the de-
velopment of advanced constructed wetlands technology

[J]. Wat Sei Tech, 1995,32(3) :13 -20.



