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Removal of Oil in the Lake Water in Daqing Area Using Subsurface Constructed

Wetland
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Abstract: Based on the water quality and climate of the oil contaminated lake in Daqing area, four simulated subsurface wetland systems were
constructed in the field to study their removal effect of oil in lake water, including the gravel bed, the gravel-reed bed, the slag-reed bed and the
slag bed. The research lasted about 360 ds including five periods: the start up period; the microorganism adding periods the slow-releasing
carbon sources adding period; the low temperature period and the normal operation period. During the study, oil removal efficiency of the four
units are 24.7%>28.4%,45.9% and 42.9% respectirely, and the slag unit shows better than gravel unit. The adding of microorganism and
slow-releasing carbon sources markedly improves the oil removal. The application of plant in the wetland system also promotes the oil removal.
In all the four simulated subsurface wetland systems; 70% of the oil removal attributes to the adsorption effect.
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Fig.1 Subsurface constructed wetland in field system map
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Fig.2 Water temperature change of system operation period
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Table 1  Biomass on different media in field/CFU*g ™!

FWIAE--H BRAK BRAPTHEIR PR PEIR
2004-10-03  1.60E+03 1.10E+06 1.20E+06 1.10E+06
2004-10-28  1.50E+05 1.40E+07 1.40E+07 4.00E+05
2005-06-05  1.10E+09 1.40E+10 1.40E+09 4.50E+09
20050725  4.00E+05 1.10E+09 1.50E+08 7.00E+06
20050825  1.50E+09 4.50E+08 2.00E+09 1.50E+ 10

®2 NBHRERFETENERNREMEZERER/CFU !

Table 2 Oil-degrading microorganism on different media in field/CFU*g ™!

HW/AE-A-H  BRaR BROPER SRR PR
2004-10-03  2.50E+02 7.50E+03 2.50E+02 2.50E+02
2004-10-28  3.50E+03 1.10E+04 7.40E+04 1.50E+03
2005-06-05 ~ 3.00E+06 4.50E+08 1.10E+05 1.10E+05
20050725 4.50E+04 1.10E+07 1.40E+06 1.10E+05
20050825  4.50E+06 4.50E+07 4.50E+08 4.50E +08
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Fig.3  Removal of oil pollution
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Table 3 Adsorption of oil on per media/mg®g™"

for & BRAEIK  BRAFAEIR PEMER IR
1k 0.084 0.08 0.23 0.25
1k 0.086 0.12 0.32 0.3
2 b 0.07 0.06 0.28 0.21
2F 0.01 0.09 0.29 0.25
3.k 0.05 0.073 0.15 0.19
3T 0.085 0.085 0.24 0.24
Y {E 0.079 0.085 0.250 0.240
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Fig.4 Input and output concentration of COD
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Table 4  Oil quantity of input and output water and

the percentage of adsorption removal

L7 BRAR  BRAFEER PEAEIR IR
e /mg 58447.43 58447.43  58447.43  58447.43
Vi H 2 /mg 43643.31  44021.17 30853.47  31734.87
2R3 /mg 14804.12  14426.26  27593.96 26712.56
B /mg 9622.28 10098.38  20805.85  19206.33
WMAEY LB R /mg 5181.44  4327.88 6788.11 7506.23
HESE S % 65.02 69.98 75.54 71.94

M 4 LU, DU 0 ORI IR, JLAR B
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