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Enhanced Bio-contact Oxidation Method to Treat Petrochemical Wastewater by

Tourmaline
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Abstract Aiming at the complexity and poor biochemical degradability of petrochemical wastewater the effect of tourmaline on bio-contact
oxidation method was investigated. The influent and effluent of petrochemical wastewater were analyzed by GC-MS and the carrier was
observed in reactor by scanning electron microscope SEM . As the loading rates of influent were COD 0.64-0.72 kg/ m* d and NH, -N
0.058-0.072 kg/ m* d the start up of pilot system supported tourmaline were improved and the removal rate of COD and NH, -N of
effluent was increased 8.7% and 6.4% respectively. Organic pollutants of 100 kinds were detected in influent mainly including aromatic
hydrocarbon acids lipids phenols alcohols and alkanes compounds. The removal efficiency of organic pollutant of reactor 1 with
tourmaline was higher than reactor 2 without tourmaline. The number of organic pollutant in effluent from reactor 1 and 2 were 14 and 28
respectively. Zoogloea can be observed on carrier supported tourmaline and the biomass of bacteria was predominant. The efficiency of bio-
contact oxidation method on petrochemical wastewater treatment can be enhanced by tourmaline.
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1%

200 mm 9L
40%
1.2
0.52 pm 1.
1
Table 1 ~ Composition of Chifeng tourmaline
1%
Si0, 45 MgO 4.74
Al, 04 20.9 TiO, 0.49
Fe, 05 1.78 B, 05 8.98
FeO 1.71 Na, O 0.98
MnO 2.62 K, O 0.06
Ca0O 6.35 6.93

COD 320 ~ 360 mg/T. NH,” -N 29 ~ 36 mg/L
15 ~30 mg/LL SS 70 ~ 200 mg/L. pH 6.8 ~7.2.

150 mm
20 000 m*/m’ .1
45 ¢ 4.5 ¢g.
2
1.3
10% .
C N
15d
1.4

COD NH, -N 23

Philips XL3

GC - MS
1 mL
- MP5890GC/
MS SE-54
30 mx0.25 mm . 40°C
2 min 3~5 C/min 250C
30 min 250C
70 eV 2400 V 0.2
L.
2
2.1
22~24C pH6.8~7.1 DO
3~5mg/LL 0.75 L/h
HRT 12 h COD NH, -N
0.64~0.72kg/ m> d  0.058 ~0.072 kg/ m* d
30 d.
2.1.1 COD
COD 1
. 1
10d COD 73.2 mg/L
78.8%
10d .
2 20 d COD 102.6
mg/L 69.9%
20 d . 30 d 1
COD 67.8mg/L 2
COD  97.3 mg/LL COD
8.7% . #
32% ~
35%.
COD
COD
2.1.2 NH, -N
NH, -N 2
1
NH, -N 2
1 NH, -N
2 1 2
NH, -N 11.7  13.9 mg/L
NH, -N 6.4% .
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Fig.1 COD concentrations of influent and effluent from bio-reactor
Fig.3 Total peak areas of organic compound of petrochemical

raw wastewater and effluent of reactor 1 and 2
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Table 2 Variation of organic compounds in petrochemical wastewater
5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
t/d
10 1 2
2 NH{ -N 16 5 4
Fig.2  NH, -N concentrations of influent and effluent from bio-reactor 18 1 4
14 0 2
2 0 1
25 5 10
2 0 0
. 13 2 5
NH, -N
2.2 1
GC-MS 1 2 )
3 2
<10 . 2.3
100
1 2
SEM 4
4 1
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Fig.4 Scanning electron microscope SEM photograph of biofilm on carrier
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