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Influencing Factors and Mechanism of Arsenic Removal During the Aluminum

Coagulation Process

CHEN Gui-xia'*, HU Cheng-zhi' , ZHU Ling-feng’, TONG Hua-qing'

(1. State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. Institute of Environmental & Municipal Engineering, North China University of Water Resources
and Electric Power, Zhengzhou 450011, China)

Abstract: Aluminum coagulants are widely used in arsenic ( As) removal during the drinking water treatment process. Aluminium
chloride (AICL,) and polyaluminium chloride (PACl) which contains high content of Al,; were used as coagulants. The effects of
aluminum species, pH, humic acid (HA) and coexisting anions on arsenic removal were investigated. Results showed that AICl, and
PACI were almost ineffective in As( Il ) removal while the As( V) removal efficiency reached almost 100% . pH was an important
influencing factor on the arsenic removal efficiency, because pH influenced the distribution of aluminum species during the coagulation
process. The efficiency of arsenic removal by aluminum coagulants was positively correlated with the content of Al species. HA and
some coexisting anions showed negative impact on arsenic removal because of the competitive adsorption. The negative influence of HA
was more pronounced at low coagulant dosages. PO}~ and F~ showed marked influence during arsenic removal, but there was no
obvious influence when SiO™, CO3™ and SO}~ coexisted. The present study would be helpful to direct arsenic removal by enhanced
coagulation during the drinking water treatment.

Key words: arsenic; coagulation; aluminum coagulant; Al ; species; drinking water
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Table 1 ~ Characteristics of water sample

pH R DOC As(V)/As(Il)  BEEE(LL CaCO, 31)  BEEE (LA CaCO, 1) S02- al-
(20°C) /NTU /mg-L~! /gLt /mg-L~! /mg-L"! /mg-L~"  /mg-L~!
7.80£0.05  0.18 £0.02 1.15 280. 00 75.43 80. 37 16.52 4.51
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SU R EE ) o — S AL 4R (AICL - 6H,0, fE 9%
ali, [ 25 52 ATk 24 00 A BRZA 71 ) e ek il 4%
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Table 2 Characteristics of coagulants

EX 3] Aly/mol -1~ B Al /% Aly3/% Al /%
AlCl, 0. 50 0. 00 2.38 100. 00 0.00 0.00
PACI 0.58 2.41 4.11 8.81 73.55 17. 64
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Fig. 1 Removal of As(Ill) & As( V) and variation in

Zeta potentials of water samples with different coagulant dosages
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Fig. 2 Variation in pH of water samples with

different coagulant dosages
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Fig. 3 Removal of As( V) with different coagulation pH
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Table 3 Removal of As( V) by coagulation in the

presence of coexisting anions

B %qﬁ%erg] As( V) EBRFE/ %
/mmol - L.~ AlCL, PACI
0.10 2.05 1.82
PO3 - 1.00 0. 00 0.00
10. 00 0.00 0.00
0.10 86. 38 43.00
F- 1.00 3.81 10. 24
10. 00 0.00 0.00
0.10 98.99 85.91
Si03- 1.00 92.30 80. 60
10. 00 2.10 13.00
0.10 100. 00 95.47
co}- 1.00 98. 32 90. 51
10. 00 40.72 27.09
0.10 100. 00 97.77
S032- 1.00 99. 10 90. 44
10. 00 85.48 38.37
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