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The effect of tourmaline powder particles on the treatment of oilfield
waste water

LIANG Yan, SHANG Ping, SUN En-cheng and WANG Huai-shuo
(College of Marine Scicnce and Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: This paper has studied the effect of tourmaline powder on the treatment of CODy, in cilfield waste wa-
ter under different conditions. The result shows that the rate of COD,, degradation is mainly affected by such
factors as processing time, quality, particle diameter and aqueous pH. Under the conditions of processing time 60
min, tourmaline powder quality 200 g/L, particle diameter 100pm and pH 9.0, the COD¢, of oilfield waste water
was reduced to 68.46 mg/L, and the cleaning rate reached 82.25% . For the purpose of finding the best treat-
ment conditions, the effect of tourmaline powder on the COD¢, in oilfield waste water was studied in combination
with the means of ultraviolet ray, infrared ray and ultrasonic wave. The results show that these three methods
are effective. The treatment rate exceeded 90% when the study was combined with ultrasonic wave, and the
processing time was shortened by more than 83% when the study was combined with ultraviolet ray. This ex-
periment has broadened the application field of this kind of environmental mineral material.
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2001 44C pH =
Cu?* 2002 7.97 CODg, 359.52 mg L 44.5 mg L
Cut PV Zn?t 0.577 mg L 1.859 mg L 124
2005 mg L 131lmg L C°" 0.12mg L
COD
2004 pH
0.76~1 000 ym 800 WH-4
1.2
2006
>200 pm
UVA UVB UVC
2002 2 X 10*~5x% CODx,
10% Hz Richards 1927 COD¢, COD¢,
Lorimer 1995 = 0,—0, 6,%x100% to 6
COD,
2006
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2004
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2.1.1 COD¢,
<75 pm 2.5¢g 50 mL
50g L
COD¢  385.70 mg L 20C pH
2001 8.23
COD, 1
COD BOD 2002 1
COD¢, 0~20 min
20 min
20 min
44.08%
COD¢, 215.68 mg L
1
1.1 . o . -
#50
wy % F 0.19% B,O; 7.73% SiO, %20
36.79% ALO; 32.00% Fe,O5 2.54%  FeO 10 . , , , .
8.97% MgO 5.18% CaO 0.64% Na,O 1.48% o 50 ‘Oﬁ‘lmwjﬁo 200 250
K0 0.32% H0 2.73% TiO, 0.68% P,Os
0.16% 99.36% 1 0Dk
R0C 10 Fig. 1 The effect of the processing time upon the rate of

COD¢, degradation
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2.1.2 COD¢,
<75 pm 1.25 COD¢, 150
2.55.010.0 15.0 25.0 g 50 mL pm 45.46%
COD¢e 385.70 mg L COD, 210.36 mg L
20C pH 8.23 20 2.1.4 pH QOD,
min COD¢, 2 5g 150 pm 50 mL
CODe  385.70 mg L
0r 20C
40;/’('\’/‘ pH 20 min
RED COD.,  pH 4
|
10} 80
0 70 20 30 . 60r
H&/g e
5 a0k
2 COD, H
Fig. 2 The effect of different quantities upon the rate of 20
CODy, degradation ! . )
0 5 10 15
pH{E
2 COD,
4 pH COD¢,
5¢ 100 ¢ L Fig. 4 The effect of different pH values upon the rate of
35.28% CODy, degradation
COI)(‘,r 249.63 mg L
2.1.3 COD¢, 4 pH CODe
5¢g 250 175 150 100 75 pm D
50 mL CODc;
COD;  385.70 mg L 20C pH 8.23
) pH 9 76.32%
20 min
COD¢, 91.33 mg L
COD¢, 3
3 COD¢,
COD, 250 48 h
~150pm
pH 9
. 2.1.5 COD¢,
a0l COD¢,
Sr 30l pH 4
o1 L16 4
H#
10k 1 COD¢,
1 L ] 2
0 100 200 300
$2 42 /um
3 COD,
Fig. 3 The effect of different particle diameters upon the 2 Ra
rate of CODg, degradation =38.91 Ry =27.54 Re¢
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1 100 pm pH 9
Table 1 Impacting factors of orthogonal experiments COD¢, 68.46 mg L
A B C D 82.25%
min g L7} pm  pH 2.2
1 5 25 250 5 221
2 20 50 150 8
COD¢
3 60 100 100 9 /r
4 120 200 75 11 COD¢ 385.70 mg L
20C pH 9
2 5¢g 100 pm
Table 2 Results of orthogonal experiments and R-analysis 50 mL
A B C D %
1 1 5min 1 25g L 1 250pm 4 11 7.21
2 1 250g L 2 150pm 39 18.22
3 1 3 100g L 3 100pm 28 7.85
4 1 4 200g L 4 75pum 15 6.33 COD¢,
5 2 20min 1 2 2 28.77 6
6 2 2 1 1 22.82 6
7 2 3 4 4 53.52
8 2 4 3 3 78.92
9 3 60min 1 3 1 22.45
10 3 2 4 2 47.26 \
] CODg,
11 3 3 1 3 72.83
12 3 4 2 4 52.68 60 min
13 4 120min 1 4 3 17.69
14 4 2 3 4 43.16
15 4 3 2 1 36.52
16 4 4 1 2 48.38 80%
K, 39.61 76.17 151.24  88.12 222
K, 184.03 131.46 136.19  132.26 .
Ks 195.22 170.72 152.38  177.66 CODc:
K, 145.75 186.31 124.80  156.57 CODe 385.70 mg L
Kk 9.90 19.04 37.81 22.03 20C pH 9
ks 46.01 32.87 34.05 33.07
ks 48.81 42.68 38.10  44.42 S8 100 pm
ky 36.44 46.58 31.20 39.14 50 mL
R 38.91 27.54 6.90 22.39 CODg,
As B, G D,
Ky Ky, Ky Ky 1 2 3 4 4 7
k=K, 4 i=1234R 4 K- .
kmin
COD,
0,
~6.90 Ry pH  =22.39 10%
>
> pH > .
ki 5 10 min
As By G
D 4 2.2.3
AsByG3D;5 CODc
60 min 200 g L CODCr 38570mg L
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