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Study on Removal of COD from Oilfield Wastewater
Using Zeolite Modified by Ultrasonic Wave

ZHAO Rui-hua"?, SHANG Ping', JI Min®
( 1.College of Marine Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China;
2.College of Environment, Tianjin University , Tianjin 300072, China )

Abstract: The removal of COD from oilfield wastewater with activated carbon and zeolite modified by ultrasonic wave was
experimentally investigated. The effects of the adsorption time, the amount, the pH of wastewater on the removal rate of
COD were studied.And the orthogonal experiment was designed through these effects. The result shows that, the optimum
removal rate of COD is 53.82%, when the mass ratio of activated carbon and modified zeolite is 1 : 1, and the time of ad-

sorption is 30 min, the value of pH is 7. The modified zeolite has a good application prospect in treatment of oilfield waster-

water considering of cost.
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Tab.l1 Wastewater quality
TR/ °C pH COD/mg - L™ BiFWmg - L' BibP/mg - L A /mg - L HRBmg - L' fAihZ/mg - L
42.1 7.10~7.20 310~360 110~130 1.7~1.9 0.09~0.15 0.4~0.6 40~50
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Tab.2 X-ray fluorescence analysis results of the major mineral constituents in zeolite %

Si0, TiO, ALOs Fe0s FeO MgO CaO Na,O K0 P,0s Beok i

65.86 0.21 13.59 1.46 0.22 0.39 291 2.59 3.52 0.09 9.55
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Tab.3 Contrast of removal rate of COD between

modified zeolite and zeolite %
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Fig.1 Influence of absorption time on the removal
efficiency of COD



2008 49 H

kT, A5« B PR A R BRI EOK COD SR HIFSY <47 -

I 1 ATRLEH . COD (12 B b B s 18] £
FER IR, TEPEATER I 30 min §1F, WK B 434 0
BEERCPE, 30 min S5, IR B o 0 15 I E AR Bl S
W2 B A Z T AR, 10 BT B ol R TR 3P e
A% COD A2 53 238t Bt VR P s 1) ) SR TG A, 24
W BFFEFR13K 40 min J5 , W BRSEAR 2T (R A
2.12 FAeesF COD £ F 9%

F 5 ME R % 50 mL K, HOE KA pH
P 5.9, UM AAS R 5T L /6 ¢, % AEH
IR Z 4 FiR , 8B 54T COD MiE. i
5 AHEFE %S 50 mL K, RIS [R]85
W, A AR, SR g R AanE 2 R,

52

50

48 [

46

CODLEERZK /%

44
42 F

40

B /g

2 EMEX CODXBRRMFM
Fig. 2 Influence of dosage on the removal efficiency of
COD
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Fig.3 Influence of pH on the removal rate of COD
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Tab.4 The graph of factors and levels

ES
KF -
A (m sspese:m we ) B (W BfFAsF 8] /min ) C (pH)
1 1:1 10 5
2 1:13 30 7
3 3:11 50 9
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Tab.5 Orthogonal experiment list
G5 17K
SR
A B 9 COD Z:BR3/%
1 1 1 1 51.12
2 1 2 2 53.82
3 1 3 3 45.16
4 2 1 2 40.41
5 2 2 3 45.78
6 2 3 1 37.32
7 3 1 3 44.65
8 3 2 1 33.19
9 3 3 2 35.44
M, 150.1 136.18 121.63
M, 123.51 132.79 129.67
M, 113.28 117.92 135.59
m 50.03 45.39 40.54
ny 41.17 44.26 4322
m3 37.76 39.31 45.20
R 36.82 18.26 13.96
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