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Study and parameters optimization of Cr(Vl)removal from

water by DWTR-PAC composite enhanced coagulation
CHEN Zihan,ZHANG Xiaoyu, YIN Xingxin, HUANG Peijin, LIANG Zhijie
(Key Laboratory of the Three Gorges Reservoir Region’ s Eco-Environment ,
Ministry of Education , Chongqing University , Chongqing 400000, China )

Abstract: Drinking water treatment residual (DWTR) is a waste generated from water plants and is usually disposed of in landfill.
However, a large amount of aluminum hydroxide with the potential for adsorption of inorganic anions , has not been fully utilized. It
was attempted to establish a Cr( VI) control technology based on the adsorption of DWTR coupled with secondary flocculation and
sedimentation in present work. The process conditions were systematically optimized to enhance the removal of Cr( VI ) in indus-
trial wastewater and simultaneously realize the utilization of DWTR. The results showed that the adsorption of Cr( VI ) by DWTR
conformed to the second-order kinetic equation , in which the chemical adsorption was dominant, and the adsorption capacity was
5.910 mg/g. Furthermore , the response surface method ( Box—Behnken model ) was used to investigate the effect of the total dosage
of PAC and DWTR, the dosage ratio of PAC to DWTR , and the pH of the process system on the removal of Cr( VI) from water by
DWTR~-PAC composite enhanced coagulation. The optimal scheme under this model was verified and multiple sets of control ex-
periments were set up to verify it. Compared with pure PAC system , non-adsorption DWTR and PAC mixed system , and pure
DWTR system , with the condition of dosage of PAC 12.94 ¢/I., the dosage of DWTR 21.05 ¢/, and the pH of the solution 5.95,
the system showed obvious advantages. The model predicted the removal rate of Cr( VI ) was 99.8% (the measured value was
99.85% ).
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Table 1 Variables and levels of BBD experimental design
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Table 2 Kinetic parameters of Cr( VI ) adsorbed by DWTR
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Table 3 Isotherms parameters of Cr( VI ) adsorbed by DWTR
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Table 4 BBD experimental design and results
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Fig. 7 The comparison of the removal of Cr( V)
between optimum condition and other conditions
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