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The comprehensive evaluation of performance of activated sludge process
in an oil refinery wastewater treatment plant
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College of Chemical Engineering and Environment, China University of Petroleum-Beijing, Beijing 102249, China

Abstract Due to the implementation of the new wastewater discharge standard for oil-refining industry (GB31570-2015), the
performance of the activated sludge system was comprehensively investigated at the wastewater treatment plant in an oil refinery
in western China. By monitoring the water quality for 307 days, the influent fluctuated substantially and the COD¢,, ammonia,
nitrogen and petroleum in the effluent posed risks of exceeding the limits in the standard. The comparison of the effluent with
the standard indicated that all the indexes except for benzene and petroleum met the standard (GB31570-2015). It is necessary to
strengthen the pretreatment of the point-sources of wastewater and enhance the nitrification effect of the activated sludge process.
Attention should also be paid to the removal of benzene.
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Fig.1 Schematical diagram of the A/O system
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Fig.2 Variation of the petroleum concentration
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Fig. 3 Variation of the COD concentration
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Table 2 Comparative analysis of water quality with discharge limits (GB31570-2015)

i H K B THY FEARHER R 1
pHIH 72 772 —
EIEY) /(mg/L) 244 154 50
COD/(mg/L) 545 46.8 50
HH AR A /(mg/L) 85.8 7.6 10
A /(mg/L) 40.6 5.45 5
A /(mg/L) 41.6 11.8 30
R /(mg/L) 0.78 0.09 0.5
BB MUK /(mg/L) 110 74 15
A2 /(mg/L) 176.89 9.45 3
AL /(mg/L) 0.226 <0.005 0.5
YK ) /(mg/L) 42.6 0.0088 0.3
B /(mg/L) <0.01 <0.01 1.0
7K /(mg/L) 2.1 1.9 0.1
F 2K /(mg/L) 0.0717 0.0317 0.1
4B % /(mg/L) 0.0097 0.0067 0.4
8] —F 2 /(mg/L) 0.0137 0.0117 0.4
X~ H 2K /(mg/L) 0.0137 0.0107 0.4
2K /(mg/L) 0.0031 0.0011 0.2
SEA) (mg/L) 0.051 <0.004 0.3
Z£JF (a) EE /(mg/L) 0.00003
SV /(mg/L) <0.001 0.007 1.0
S /(mg/L) 0.0075 0.0038 0.5
SR /(mg/L) <0.007 <0.007 1.0
MR /(mg/L) <0.00004 <0.00004 0.05
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Table 3 Benzene analysis of each unit by GC-MS
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