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Influencing Factors for Phenol — containing Coking Wastewater Treatment Using Particle Electrolysis
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Abstract: Phenol and its derivatives are widely used as raw materials in many chemical and pharmaceutical, petrochemical indus-
tries and related industries. The aqueous effluents from these industries containing phenolic compounds are toxic and cause consid-
erable damage and threat to the ecosystem in water bodies and human health. Therefore the removal of phenol wastewater is of en-
vironmental interest. In this paper, Degradation of phenol in artificial wastewater containing phenol with the concentration of 1 603. 5
mg- L~' was investigated in a cell with SnO; electrodes using different fillings as particle electrodes. This reactor designed was
comprised of Sn0O; film electrode as the anode together with stainless steel plate as the cathode and fillings. SnO. film electrodes were
prepared by the standard spray hydrolysis method and different fillings were packed between the two electrodes as particle electrode.

The influencing factors of the reactor in treating phenolic wastewater in the sequent batch runs were researched. The results showed
that this reactor could remove phenol much more efficiently than conventional three — dimensional electrode did. Furthermore, the
phenol removal efficiency depended on the electrolysis time, pH values, the cell voltage, solution conductivity and the number of
repeated electrolyses. When using GAC (granular activated carbon) as the fillings, the phenol removal efficiency could reach as high
as 86% . The most favorable parameters were: electrolysis voltage 12 V, current 0. 24 A, reaction time 30 min, pH ranged from 3 to
5, the concentration of sodium chloride, as the effective additional reagent, being 0. 3% of wastewater. The reactor maintained more
than 86% phenol removal efficiency after 60 runs. Effects of SiO, sand or MnO; sand as particle electrodes packed between the two
main electrodes on phenol treatment (with the phenol reduction 70% and 83% , respectively) were also studied. The removal results
were satisfied when using the reactor in treating the true phenol — containing coking wastewater from a gasworks, and we concluded
that particle electrodes reactor could efficiently degrade phenol wastewater and might be a feasible and safe alternative process for the
toxic organic wastewater treatment.
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Figure 2 Changes of phenol concentration in effluent and phenol

removal efficiency with times of electrolysis
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Figure 3 Effect of electrolysis time on phenol removal efficiency and

electric energy consumption
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Figure 4 Effect of pH values on the phenol concentration in effluent

and phenol removal efficiency
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Figure 5  Effect of applied current and cell voltage on phenol removal

efficiency
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Figure 6 Effect of NaCl added on the concentration of phenol in outlet
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Figure 8 Effect of applied current on phenol removal efficiency and

phenol concentration in outlet

8 , 0.2A
75% 0.2A
0.2~0.3A
2.6.2
90 mL, V=14V 1=
0.25A 9
9
83%
2.7

2 V=12V

1142 2004 12
A 7 85 40
7 g ¢
B 80 0 =
¢ =25 min 70% & 20 =
# =
g 0
#® 2
{ =25 min 70 0
0 20 40 60
I H R 8] /min
8 9
100 = KRR 80 Figure 9  Effect of MnO; sand as filler on phenol removal efficiency
b 5ed
X 80 - i 60 ' and electirc energy consumption
= =
3 60 =
& 20 40 § 2
g 20 20 &/ Table 2 Water quality of coking wastewater from a gasworks
# 0 . . . . 0
0 20 40 60 80 100
AR [E]/min /mg- L~ 1 740.3
COD/mg- L' 6 892.3
7 /mg- 17! 1321
Figure 7 Effect of SiO, sand as filler on phenol removal efficiency /mg- L7! 2929.0
and electric energy consumption pH 8.2

Table 3 Water quality of coking wastewater after treatment by particle

electrolysis

/% 80.1 88.2 92.6
COD /% 55.2 68.7 78.3
/% 76.7 86.5 90.7
/% 7.1 8.4 8.9
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