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Super Heavy Oil Produced Water Treat ment by Surface Flow Constructed
Wetland

Ji Guodong' , Sun Tieheng' , Chang Shijun' , Sui Xin>, Ma Xuejun', Li Peijun' (1 .Institute of Applied
Ecology , Chinese Academy of Sciences, Shenyang 110016 ,China; 2 .Depart ment of Safety and Environment, North-
east University , Shenyang 110006 ,China)

Abstract : This paper adopts a new economic technology of treating super heavy oil produced water using surface flow
reed wetland system . The field test was conducted at the average filtration rate of 3.33cm/d. The average influent
concentrations per year of COD, Oil, BOD;, TN were 459.16mg/ L, 27.65mg/ L, 33.52mg/ L, 13.74mg/ L, and
the average effluent concentrations per year of above indices were 77.21 mg/ L, 1.42mg/ L, 3.90mg/ L, 1.60mg/ L,
respectively . Its respective removal ratios of COD, Oil, BODs, TN and pH were 83.18 %, 94.86 %, 88.37 %,
88.36 %, 7.87 ~7.77. Analyses showed that super heavy oil produced water had no obvious effect on soil and al most
no effect on growth volume and quality of reeds. Results indicated that the surface flow reed wetland could provide an
efficient economical , stable new means of treating super heavy oil produced water .
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Table I  Average lever of pollutants of wastewater in the surface flow wetland treat ment syste m
I I {GB8978-1996»
pH 7.87 7.88 7.77 7.63 7.94 6~9
COD 459.16 389.27 77.21 113.95 90.77 100
BOD; 33.52 32.09 3.90 7.28 4.25 20
27.65 19.87 1.42 1.78 5.75 10
TN 13.74 11.57 1.60 2.25 1.44
- - - 2 !/ %
x x 14mx12mx2.1m Table 2 Average indicators of the treat ment
352.8 m3 effectiveness in the surface flow wetland
2
1125m”, 2 | N | N
( I, m, I 1l
562.5m2(75m>< 7.5m) , I COD 15.22  80.17 83.18 70.73 75.18
18.75m/d, I BOD;  4.27 87.85  88.37  77.31 78. 28
37.5m’/d, 3.33cm/ 28.14 92.85  94.86  91.64 93.56
d 6.67cm/d. TN 15.79  86.17 88.36 80.55 83.62
0.25m, 0.2%.
: (1) pH
1.3 ,pH
s 04-01 ~10- 0O,
31 . , Cco,,
, CO, ,
0~20cm, 03-31 11-01 . cO, , pH
(2) COD COoD
[8]
s COD 300
~700mg/ L
2 g
2.1 COD 300 ~700mg/ L,
1 ; 2 389.27 mg/ L,
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Table 3 The indicators of growth volume and quality of the reeds in the surface flow wetland

! % /em /g*m? ! % / % / % /um
[ 98 20.0 207.2 751 38.41 19.28 17.20 1.33 11.50
I 98 21.7 181.5 657 41.36 19.89 18.70 1.36 12.50

95 21.1 221 627 38.92 19.37 17.00 1.27 13.60
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(2) pH
; N >
, 2 (11-01)
2 (03-31) 5 ,
(0 ~20cm) 48.77 %,
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Table 4 Average concentrations of pollutants in the surface soil
11-01 03-31
I I I I
pH 8.36 8.11 8.10 7.84 8.00 8.26
4.71 5.26 4.50 2.98 3.48 2.58
79.06 103.08 110. 40 40.50 57.68 54.61
0.25 0.24 0.13 0.15 0.18 0.13
0.03 0.06 0.06 0.05 0.07 0.06
40.48 % 36.79 %, 2 03-
31
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