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Treatment of Phenols—containing wastewater

by iron chips—Fenton process

ZHANG Nai-dong ZHENG Wei PENG Yong-zhen
School of Municipal & Environmental Engineering Harbin Institute of Technology Harbin 150090 China

Abstract: The COD and residual volatile phenols in the wastewater of steel-making mill cannot reach
draining standard after its treatment by a biochemical process. pH value the addtional amount of H,0,
filteration duration and the time of Fenton reaction have their effect on the COD removals in treating
phones wastewater by iron chips—Fenton process are investigated. The optimal conditions determined by
orthogonal experiments are as follows: the additional amount of H,0, is 120 mmol/L, pH=2.4 the
filtering time is 13 min, the time of Fenton reacting is about 60 min. Under these conditions, the
water is treated by flocculation. Then COD and volatile phenols are about 55mg/L. and less than
0.5mg/L respectively. The COD removals are up to 92%. The phone degrading rate are 97.9%.
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1 2
Table 1 The content of the wastewater Table 2 Result of orthogonal experiment
pH COD H,0, COD
pH min mmol/L %
25 70 350 1000 9 1500
mg L 1 16 4 60 60.4
2 1.6 7 90 71.6
3 1.6 10 120 823
4 16 13 150 76.6
0.5mg/L S00mg/ 5 1.6 16 180 70.7
L 0 6 2.4 10 90 73.5
CcOoD 65()mg/L 7 2.4 13 120 85.8
15mg/L. 8 24 16 150 71.9
9 24 4 180 75.1
10 24 60 68.0
1 11 3.6 16 120 77.8
12 3.6 150 71.0
1 H,0, 13 3.6 180 63.2
FeSO, 14 3.6 10 60 65.4
5 : 4-AAp P COD 15 3.6 13 90 70.0
16 43 7 150 63.5
W H0, TiOSO, M 17 43 10 180 61.1
3 18 43 13 60 56.4
@ 19 43 16 90 67.9
20 43 4 120 71.2
21 5.0 13 180 64.1
2 5.0 16 60 53.2
@ pH 23 5.0 4 90 54.7
24 5.0 7 120 60.5
H,0, 25 5.0 10 150 62.3
Fenton kyy/% 723 66.5 60.7 -
k% 74.9 65.4 67.5 -
k% 69.5 68.9 75.5 -
Fe(OH), Fe(OH), ky% 640 70.6 69.1 -
COD kst 589 683 66.8 -
R/% 16.0 52 14.8 -
2
pH 24 COD
2.1 pH H,0, COD oH
H H,
~Fenton 2H2e—H, 2
pH pH 24 pH 30
H,0, Fenton pH=3.0~3.5 H,0,
Fe(OH), Fenton
pH H,0, 1571 . OH
L(5) Fe(OH),+H,0,~>Fe(OH)'+ OH+OH_
2 Fenton 45min e(OH),+H,0,~Fe(OH) + -
oH k=584mol Ls"  (25%) 3
COD H,0, Fe(OH)"+H,0,—Fe(OH)*+ OH+H,0
K'=(1.9+0.1)x10°mol 'Ls™(25°C) 4



and reacting time
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pH Fe* Fe’, H,0, 67% H,0,
Fenton H,0, Fe* Fe* H,0,
Fe*+H,0,—Fe*+H*+ O,H 5
- O,H 2.3 COD
13min COD
Fe* 15~35C
3 COD
Fe* - OH
H,0, - OH 3 COD
H,0, Table 3 Effect of temperature on removal efficiency
. OH of COD and volatile phenol
Fe Fe* Fe* /% 15 24 34
- OH H,0, coD /% 92.0 92.4 9222
COD /% 97.8 97.7 97.9
H,0, 120mmol/L coD
H,0, H,0,
Fe pH H,0, 2.4 Fenton
2.2 H,0, COD o
Fenton
H,0, coD pH=30, Fe* HO,
! 45mmol/L. 200 mmol/L 50min
cob coD 83.5%
21 98% —Fenton H,0,
i0, cob 120 mmol/L
coD 2%, FeSO, 0.5 /e 27.5%
88%[8] H0, - OH (=8.1mol/L) H,0, 215 kg
1L
HOx+ OH— OH+H0 6 —Fenton 0.03 Fenton
[H0:) TFe”] - OH 0.05 —Fenton
cob Fenton
H,0, |
H,0, 86% >
100 Fe* Fe* Fe(OH), Fe(OH);
90 I wifm
g 8o Fe(OH);
% ol —KimA 3
a 6Ff
S s} 1 _
40 f Fenton COD 55mg/L
300710 20 30 40 50 60 70 80 92% 0.5mg/L.
Fenton JiT /i i} (6] /min 98% COD
1 COD
Fig.l Relationship between COD removal 2 pH H,0,
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