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BCO - constructed wetland treatment of domestic sewage

under normal and low temperatures
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(1. School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
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Design & Research Institute, Chengdu 610015, China)

Abstract; The combined process of BCO — constructed wetland was applied to treat domestic sewage un-
der normal and low temperatures. When the ratio of air to water was 7: 1, the ratio of reflux was 100% ,
the hydraulic retention time( HRT) was 9h and the hydraulic load rate( HLR) of constructed wetland was
3.65 m’/(m’/d), the combined process effluent concentrations of COD NH,; —N TN and PO,’”—P
were 14.60,1.40,12.70 and 0. 43mg/L respectively at normal temperature (22 —27°C ), which could
meet the first class A standards of “Discharge standard of pollutants for municipal wastewater treatment
plant” (GB 18918 —2002) of China. At low temperature (7 —12°C') , the combined process effluent con-
centrations of COD,NH,”—N TN and PO,’~—P were 29.60,9.90,19.90 and 0. 88mg/L respectively.
When the ratio of air to water and reflux remained unchanged, the HRT of BCO at 12 h and the HLR of
constructed wetland of 2.74 m*/(m*/d) , the combined process effluent concentrations of COD NH, —
N.TN and PO, —P were 18.40,6.17,14. 17 and 0. 66mg/L, the corresponding removal rates were
90.60% ,87.80% ,75.40% and 85.30% . The results showed that the combined process could achieve a
good removal of pollutants under normal and low temperatures, which provided a theoretical basis for
practical engineering applications.

Key words: biological contact oxidation( BCO)-constructed wetland; domestic sewage under normal and low
temperatures ; hydraulic retention time ( HRT) ; hydraulic loading rate(HLR) ; waste water treatment
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3.5 KkAE=EEBEE( HRT ) 3t BCO Bk H Hafrxd
ATiRH A BRI
3.5.1 HRT 3t BCO Wi 4 4 2 4k 45 09 %
TEHR IR AR & F , HRT Xt BCO £ [%75 YL W13k
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(a) 22-27CH Y& TEHWPO, —PHIEBRME

(b) 7~12CH A& TEXPO, —PHI R E

() [RGB T XIPO, —PHY X R AL R

7 PO, —PHMERBRRERTHERE
F2 EIRET HRT 3f BCO XBRABEH M

COD NH;—N TN PO, —P
g/ HRT/  gbk Hk HEK Hk ok Hk HEK ik
e h W, W B WRE/ W/ B W WE B wRE, W/ K
(mg+ L™ ")(mg-L™") (mg+L™")(mg- L") (mg+ L™ ")(mg- L") (mg - L") (mg- L")
6 150.42  51.14  66.01 48.00 25.28 47.16 56.57  33.28  41.12 4.17 1.98  52.40
22 ~27 9 173.28  19.86  88.56 46.28 6.63 85.54  49.14  15.19  69.13 3.90 0.98  74.81
12 150.71  15.43  89.68 44.85 4.50 89.92 52.85  14.12  73.08 3.61 1.34  63.48
6 219.28  87.75  59.94 52.57 30.02  42.95 59.57  40.43  32.13 4.05 2,32 42.84
7~12 9 212.42  41.51  80.49 53.42 20.00 62.22 60.14  29.98  50.10 4.37 1.61  63.40
12 187.71  26.86  85.62 51.29 17.14  66.50 57.28  24.27 57.63 4.38 1.33  70.06

H 26 2 Al ZEH IR R (22 ~27°C) , 24 HRT M\
6 h #£ 7% % 12 h, BCO %} COD, NH, —N_ TN #I
PO, —P I EBHEM 66.01% 47.16% 41.12% Fi
52.40% 4y 34K % 89. 68% .89. 92% . 73. 08% Fil
63.48% , /KW FEAy 1 15. 43 .4.50.,14. 12 1. 34
mg/L,

X HRT 3/ KK, 7K I BY VIR i,
AT BCO v A= Py BRAE SEURL SR 1T 1 B 35 A2 5 Y
HRT YR, 5 57 5 A2 W) B 78 43 22 i, B A ) 1
TR 5 Y R AR I B R RIE T

(7 ~12C),4 HRT M\ 6 h J}5& & 12 h B, BCO X%}
COD, NH; —N. TN 1 PO,>"—P [ % B& & M
59.94% 42.95% .32. 13% Fil 42. 84% 43 5|34 K %=
85.62% .66.5% .57.63% .70. 06% , H: 4 7K i i 43
Wk 26.86.17. 14 24.27 .1.33 mg/L, X 2 F MK
IR TP TE 32 230, BCO X5 Ye ) /Y 2% % AE
RN

3.5.2 KA GF(HLR ) stA LB ETAF LM%k
ALy ey tem  FEEIRAVIRIR S5 0F, HLR X T 1R My
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COD NH,; —N N PO~ —P
i1 HLR / K ok ik ok K ok K ok
C (o’ -m™ - d™) W/ W/ K W, W/ K W, W/ K W, W/ K
(mg - L™ ") (mg-L™") (mg - L™ ")(mg- L") (mg - L™ ")(mg- L") (mg - L™ )(mg- L")
2.74 15.43 7.00 5.58 4.50 0.91 7.98 14.12 9.37 8.9 1.34 0.44  24.90
22 ~27 3.65 19.86  10.44 5.43 6.63 1.07 12.05 15.19 8.96 12.67 0.98 0.34  16.59
5.47 51.14  21.10 19.96 25.28  14.25 22.92 33.28  23.67 16.94 1.98 0.85  27.00
2.74 26.86  18.39  4.44 17.14 6.18 21.33 24.27  14.07 17.80 1.33 0.66 14.93
7~12 3.65 41.51  24.09 8.5l 20.00 9.11 20.38 29.98  18.08 19.80 1.61 0.81 12.20
5.47 87.75  53.74 15.49 30.02  22.46 14.36 40.43  29.23 18.70 2.32 1.18  28.20

M2 3 WA, FER IR AR (22 ~27°C) , AT
TRHLE) HLR 2. 743255 % 5.47 m*/(m® - d) i, X
COD, NH;/—N. TN #I PO, —P % % & % M
5.58% .7. 98% . 8. 96% . 24. 90% 43 | 4 K &=
19.96% 22.92% 16.94% 27.00% , 4 7K ¥ B 43 53]
$921.10,14.25.23.67.0. 85 mg/L, X2 k4 A
TR K S35 fmr 2. 74 m/ (m’/d) B X R A
BCO iy HRT 4y 12 h,BCO 58 i T K& 4315 G ¥y
B, i AF N T b i 75 G ik BEARAIG, AN T
T RAE R BRI R RE T, T LTS Y K PR A
K5 MK F1 A KR 5.47 m*/ (m® - d) B, R
BCO ¥ HRT 6 h, i} BCO 7K this Ye ik i 4%
15, BENS T4 AN TR0 5 55 YL 3K RE , BT A4
TSP L RRT S, X5 R A S BTSSR A
B, X PR AR FH T B — 8 N T 1l Ah 38 AR 3 V5
Ko AR T (7 ~12°C), 4 N TR HLR M\
2. 74 B E 5. 48 m’/(m® - d), % COD, TN HI
PO, —P LG Z M 4.44% 17.8% 14.93% 435
AN 2 15.49% (18. 70% . 28. 20% , Tfif NH,; —N f#
ZBR M 21, 33% FEALZE 14. 36%, i} K COD,
NH,; —N.TN Fl PO,>” —P ¥k K ¥k K 53. 74,
22.46.29.23 1.18 mg/L, X EF NIEAGE T, 5B
X 1 T 9 2 14 52 ) B R

LREFR2MEI AR T (7 ~12°C) ,7E BCO 11y
HRT 2} 12 h A T8 Mo XF B (9 /) HLR Ry 2. 74
m’/(m® « d) i, 204 T2 ik COD NH; —N TN,
PO,>—P 4351 18.40 6. 17 .14. 17 .0. 66 mg/L, i
() 22 B R 4% 3 R 90. 60% . 87. 80% . 75.40% .
85.30% , Al WL, FEARIRAE T  IZ R SR A BAF
75 e 2 BR ke

4 &

(1) H (22 ~27°C) i, H5 T 27K COD,

NH, —N.TN.PO,>” —P 43524 14.60.1.40 12. 70,
0.43 mg/L, 2%k 94. 10% . 97. 70% .
81.2% 91.10% , 7KK 5t /& (s /K b 3 V5
YW HEChR1E) (GB 18918 —2002) —2¢ A Frifi; ik
(7 -12°C) F, 414 T2 H7K COD NH; —N TN,
PO,> ™ —P 4345147 29.60.9.90.19.90 0. 88 mg/L, %
3245 571 88. 93% .82. 80% .70. 50% .80. 90% ,
R RR BT J2 AR 5 7K Ak 31T 5 G W HE b 1)
(GB 18918 —2002) —%% B ki,

()T, 24 BCO i HRT ]\ 6 h #2755 12 h
i, L% COD NH, —N TN 1 PO,” " —P {5 %
PRGSO e, K Mk BE 43 00 15, 434,50
14.12.1. 34 mg/L, 4 A\ TR M1 HLR % W71 K
i, X COD TN Al PO,* ™ —P f) 25 B 3R thy G B 4%
K H M NH—N 9 25 B e 5 522 00 366 vkl JLAE
HE T 278 BCO () HRT 2y 12 h A T i) HLR
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