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Fig.1 Sketch map of the reactor for the

removal of Cl~
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efficiency of Cl1~
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M ETHEE x5 Pho, 2K HER T H 25
T Cl AR Y H, S0, #1200 g/L i,
PMS MR ERCRILE] 90% VU |,

H AT LA Y, PO, A3 F H, SO, W LT
100 g/L (A% 7K s NaBiO, XF H, SO, ¥ B (1438 [ 71 [l 4
I AR R I 250 o/L LLF ; PMS X} H, S0, #
JEE A Y R LA ) (REERE CL A I B e ) e 3R
R H, SO, Ve B R AR, PR, JE S 0k R AR
H,SO, W R 200 g/L M 45148 N 47, LA PbO, |
NaBiO, Fl PMS HYBERSERCRIITE 90% L) |
2.1.4 IR CL MR X BRESCR A0

WIhG CL™ e B Xt bR SRASCR AR Ay CL™ VR BE (5%
AN 5 7%, PhO, Fll NaBiO, i B S8R0 R Z W)
Cl™ MR BE RS2 AN K, B PREETE 92% ~95% Ju Bl Y,

100
n—o—o\. A
90} TS
N = a
N \}
W 80F
&
* 70}
=) § . —®—PbO,
% —e— NaBi0,
60T —A—PMS
Il L 1 1 1
50 100 150 200 250 300

BRARIE R/ (g+ 17)
4 TRIR VR E RS BR SSCR I
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of Cl™ in the free radical masking experiments
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Study on the performance and mechanism of the removal of Cl~
from acidic wastewater based on advanced oxidation process

LI Dong', WANG Yizhou®, BI Rui*, DOU Wenyue
(1. College of Ecological Environment , Xuzhou Vocational College of Bioengineering, Xuzhou 221006 , China;
2. College of Environmental Engineering, Xuzhou University of Technology, Xuzhou 221018, China)

Abstract: The efficient removal of chloride ion (Cl™) is a bottleneck problem in the field of the recycling of waste
acid generated from the nonferrous metallurgy. In recent years, advanced oxidation process has shown great
application potential in removal of Cl™. In this paper, the dechlorination efficiency, mechanism, cost and
operation management of lead dioxide (PbO, ), sodium bismuthate ( NaBiO,) and potassium peroxymonosulfate
(PMS) were compared and analyzed. In order to achieve the residual Cl~ concentration of less than 200 mg/L for
the requirements of waste acid reuse, the dosage of PbO,, NaBiO, and PMS were 4, 1.5 and 1.5 times of the
theoretical value, while the required reaction temperature were 50, 20 and 60 °C , respectively. The regeneration of
PbO, and NaBiO, were realized by mixing the dechlorination solid products with chlorine gas absorption solution,
and the dechlorination efficiency of the regenerated reagents were higher than 90% in five cycles. Highly active
intermediate species such as hydroxyl radical ( +OH) , sulfate radical ( -SO, ) and chlorine radical ( +Cl) were
involved in the dechlorination processes of PbO,, NaBiO, and PMS. The contribution of direct oxidation, indirect
oxidation of +OH and indirect oxidation of +SO, for dechlorination process of PMS were about 84% , 9% and 7% ,
respectively. In terms of practical application value, NaBiO, has more advantages in cost and energy consumption
due to its renewability, high by-product recovery value and low reaction temperature, while PMS is simpler in terms
of operation and management because it does not introduce impurities.

Key words: Cl~ removing; strongly acidic wastewater; PbO,; NaBiO,; PMS; advanced oxidation process



