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Degradation of Arsenic in Wastewater of Wet — process
Phosphoric Acid
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(1. College of Chemistry and Chemical Engineering Xiamen University Xiamen 361005 China;
2. College of Hydranlic & Environmental Engineering China Three Gorges University Yichang 443002 China;
3. Collaborative Innovation Center for Geo — hazards and Eco — environment in Three

Gorges Area (Three Gorges University) Yichang 443002 China)

Abstract: Physical absorption photocatalysis and chemical flocculation methods were used to investigate
the degradation of arsenic (about 13. 56 mg/L) in wastewater of wet — process phosphoric acid from a
Chemical Co. Lid in Yichang China. The results showed that the absorption capacity of activated car—
bon was 1g/50mL and 84.4% arsenic could be absorbed efficiently while the clay could not reach the
saturated adsorption in the physical absorption. As’* was oxidized to lower poisonous As’* by Fenton rea—
gent and the removal rate reached 82.2% at the optimum parameter H,0, : Fe’™ =200: 1 using
the photocatalysis method. As to the method of chemical flocculation the optimum conditions of floccu—
lant -96 flocculant —98 flocculant — diatomite were as follows: the optimum pH was 12.6 12.6 11.8
the optimum quantity of flocculant was 10 9 13 mg/mL and the removal rate of As’* was 65.7% 73.
2% 76. 3% respectively. At last an experimental device was designed to degradate arsenic in
wastewater from Wet — process phosphoric acid and the concentration of As’* in the treated wastewater
could meet the state standard for discharging of industry wastewater.
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Fig.2 The adsorption curve of activated carbon and clay
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i . H,0, As’* 1.
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68.66%  As'* ! As
s, Tab.1 The conversion rate of As”" by different catalysts
As’7. :KMnO, >K,Cr,0, >H,O0,.
VS / As®?
2.2.2 Fenton H,0, (o » mL ") %
2. 2 Fen-" B 3 04 B
ton/vis vis/H, 0, dark/ H,0, 2 2.53 x10 *mol/L KMnO, 10. 67 72.53
Fe’* As*t 3 1.52x10 *mol/L K,Cr,0,  10.60 71.86
AsST. H202\Fes+ 4 5.06 x10 *mmol/L H,0, 10.26 68. 66
As™ Fe'* 2.5 %10 mol/ 2 Fenton — As™
34 Tab.2 The conversion rate of As’* in
L H,0, As 3. different Photo — Fenton conditions
Fe'”
. i) As’* I As™
5.063 x 10 " mol /L As (pg s mL™") %
’ 5.063 x 10 *mol /L dark/ H,0, (20 min) 10.25 68.57
Fe’+ As* 4. Vis/H, 0, (20 min) 11.21 77.63
Hz O2 Fe3 + 200: 1. Vis/Fenton(ZO min) 11.69 82.22
60 -
- 8o | g
50 " ‘ 70 I - A -
Saol " " " =90
E L %50
30t Za0f
ézg - % 30 - o
* 9 20
10 = 10 |
0 1 L | N 1 L 1 0 1 " 1 " L L Il N 1 " 1 |
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Number Number
3 As’* 4 Fe'* As’*
Fig.3 Effects of hydrogen peroxide concentration Fig.4 Effects of Fe'* concentration
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pH=12.6 69.8%
2.3.1.2 -96 7 pH -96 7
pH=12.6 10 mL 90 ~ 100 mg 65.7%.
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Fig.5 The degradation of arsenic by

flocculant — 96 in different pH values

Fig.6 The degradation of arsenic
by flocculant —96 at pH =12 ~13

Fig.7 The degradation of arsenic by different
concentration of flocculant —96 at pH =12.6
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Fig.8 The degradation of arsenic by Fig.9 The degradation of arsenic ~ Fig. 10 The degradation of arsenic by different
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2.3.3
2.3.3.1 pH 11 pH 11 pH 11 ~12
pH pH ( ) 12.
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Fenton
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NO) 70 mL, pH=11.8 (
606 mg .® 50 mL 3.38ml H,0, =7.49 x 10 *mol/L 0. 54 mL
Fe’* =2.46 x10 *mol/L 20 min
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Fig. 11  The degradation of arsenic by Fig. 12 The degradation of arsenic by Fig. 13 The study of ptimumconcentration
locculant — diatomite in different pH values flocculant — diatomite at pH =11 ~ 12 of flocculant — diatomite at pH =11.8
2:D 2 cm 2 cm 100 mLL ( =13.56 pg /mL)
.® 50 mL, 3.38mLL. H,0, = 7.49 x 10 *mol /L. 0. 54 mL
Fe’* =2.46 x10 *mol /L 20 min NE) 20 mL pH=11.8
( ) 174 mg 5 ~6.
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Tab.5 The degradation results of As by scheme 1
(As) (As) (AS’T)
. -1
/% 74.69 76.3 79.05
GB4810 -94( 0.5mg/L).
6 2 ( =13.56 ug/mL)
3 Tab.6 The degradation results of As by scheme 2
(As) (As) (AST)
A s /(ug e mL™") 3.43 3.43 0.48
J+
13.56 pg/ml As 1% 74.69 81.85 86.01
3.04 pg/mL As
20¢/L 84.4% ;
; 68.
66% As’* As’T Fenton H,0, / Fe’" 200/1 82.2% As’"
As’T. -96 pH =12.
6 10 mg/mL -98 pH=12.6 9 mg/mL
pH=11.8 13.0 mg/mL 65.7% 73.2% 76.3% .
/ /
1 J. 2003 23(6) :14 - 17.
2 M . 1981.
3 J. : 2005 27(5) :462 - 466.
4 .LDC J. 2011 37(5) :822 -826.
5 Fenton Fenton J . : 2008 30(2):89 —-94.
6 /Fenton J. 2005 26(12) 2273 —2278.
7 2004 8(1):50 —51.
8 J. 2006 25(3):136 —138.
9 I 2007 33(2):70 -72.



