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Table 1 Review of Cl removing techniques
Mechanism of Removal Disadvantage . .
Type Method o How to regenerate . Advantage Discussion
dechlorination ratio and problem
L . By-product
Air stripping Cl, and HCI are Low costing
K NaClO may .
taken away by air - - and easy It can be used in
Vi . i threaten ) .
Phvsical acuum convection. operation . . many industries, but
sica environment.
yh d process dechlorination in
metho Separating pure This method ~ This method can  pMpSO s electrolyte is
Distillation ~ water and chloride B =959, is effective not be used to not included.
method by evaporating 7 and easy to  separate Cl” from
water handle. other anion.
A large amount of Most important issue
Short flow . . L
B . waste water will is choosing ideal
Ion exchange  [RuN]JOH+Cl = Reverse adsorption sheet, easy . .
N . =50% . be produced in  reagent balancing the
process [R4N]CIH+OH reaction operation and . o
. regeneration Cl remove ability
low costing .
process. and costing.
Removal
effectiveness
Electrostatic It can work in | depending on
: . . is hard to collec
Chemist It is hard to collect
Ty Flocculent adsorption and wide range of . reagent
adsorption . . - =70% precipitate and . .
P precipitation physically temperature . consumption, but big
method . reuse 1t. . 3
adsorption and pH. consumption will
produce a large
amount of sludge.
X Effectiveness of
Adsorption L Lo X
. removal ratio is Finding suitable
Adsorption X X reagent can . .
Functional group Heating or evaporate included by reagent is the key
method be reused
. reagents factor.
several times. o
significantly.
. Regenerated removal
CuCl Low costing o
L N 5 CuCl+NaOH= 40%— Cl removal ratio is agent can not be
precipitation ~ Cu'+ CI'=CuCl and easy
CuOH+NaCl 90% i unstable. used before extra
method operation .
processing.
. This method . .
Chemistry AgCl . . L High cost makes it
o . R is effective Costing is ;
precipitation  precipitation ~ Ag +Cl'=—AgCl - =95% L. . difficult to used
and easy to significant high. . .
method method industrialized.
handle.
BIOC Bi,O5+6H = 2BiOCI+2NaOH=—= Short flow This method is
i
L 3H,0+2Bi*" Bi,05+2NaCl+H,0 sheet, easy Removal ratio is  promising and it can
precipitation 3 ~ . =70% . . .
thod Bi""+3ClI'+H,0=  BiOCI+NaOH+H,0= operation and unstable. be improved in many
metho
BiOCI+2HCI Bi(OH);+NaCl low costing ways.
R When this method
The distribution .
. . . is used to deal
ratio of CI” in This . . .
. . . with large volume, It is usually used in
Extraction method extractant and - ~80%  technique is

solution are
different.

removal ratio will small-scale.
well-rounded.

be influenced in

negative ways.
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Table 2 Main composition of MnSO, electrolyte (g/L)

Mn?* S0;~ Bi** cr NH;
40.79 185.00 1.60Y 0.90 28.06
1) mg/L

FTH =4840 —44(99.9%)« =44k —86(99.9%) Bk
TR (=99.6%) 5 N T4k, TR (98%) R~ Tk 4k, %
AR 99.9%.

22 IZEiES5EE

AR IR R A B D TVERR SR L2 W Bk
R FH R B A K T R AR A R IR S B [
SRS AL, (D) FTR; R E B BRER E A I
FIER M, JEAEE pH EH TR AR, KL
FEEmmEA DR 2, DREwQ); BREGTIEAE
T D R i YR AR B R A SR A B 1 7 T A R R
AER IR EMER, RPGEFEMRG)s BE N T RIER
S R RS, IR AT B R T
DA RV R 1%, @) Fs . AT EMAEA 1
FioRe

Bi203+HQS04:(Bi0)2SO4+H20 (1)
(Bi0),S0,+2HCI=2BiOCl|+H,S0, )
2BiOCI+H,S0,~(Bi0),SO0,+2HCI} 3)

(Bi0),SO,+3Mn+2H,S0,—~2Bi+3Mn,S0,2H,0  (4)
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MnCO;, CI” removing |
I
Bi(iCl Cl remoial solution
H,SO, —o| Regenerating Mn powder —{ Bi*" removing
|
H C1¢gas &10‘)25& High quality electrolyte
Condensating

HCI solution

1 GRERER AR R SO FE ) L 2R A
Fig. 1 Flow sheet of MnSQ, electrolyte Cl removing process
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Fig.2 XRD pattern of activated removal agent
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Table 3 Results of Cl' removing experiment

Cl Volume/ Mass/ Distribution/
Component .
concentration ~ mL g %
Material 0.90 g/L 500 - 100
Clremoval 6.04% - 707 95.11
precipitate
Clremoval 45 o6 e/l 500 - 4.89
solution
- +— BiOCl
v — Bi,0;

v — (Bi0),S0,

10 20 30 40 50 60 70 80
260/(°)

3 BRAEVHEMK XRD i

Fig.3 XRD pattern of Cl removal precipitate
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3.3 BREFHELRE
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HI P 4 mT, AR PR R A AL EE BiO; F
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AS, AR Cl &5, 0] P AR R R SRR o

s *— BiOCI
+— (Bi0),SO,

10 20 30 40 50 60 70 80

20/(°)
B4 FAEYIH) XRD H
Fig. 4 XRD pattern of regeneration product

23 W 416 1 O N Sl =R
Table 4 Components of optimal regenerated (BiO),SO,4 (mass
fraction, %)
Bi 0] S Cl
40.17 47.86 10.99 <<0.01

HAETEEHENTAM, TN EE 7T 5ERE T4
HlE DENERERIER T . XS AR AR
F i £ F R BV VR o

N T BAEFRAREAI RSSO R R, #ix
FEIE N R SR T AT B S 0e, SEBR kR 3.2
WHAE. AR ER: BREERTAE TSR
83.00 mg/L, IRFRFAFILH] 90.78%, Ui HAESE
T RA BB RE .

34 RERUBREEIE

IREEF A R B JER AR SUS T, 2RI FE it
WREER 0.11 g/Lo TEARRY I & R %0 2.0, MR 30 C
FORSITTE] 1 h BRI N, B S v P R AR B B TR
FEALN 1.80 mg/L, BEHITIEHREIL 98.46%. IRIEF
5 VR B S TR B R A H] (1.60 mg/L), ¥
AEINER AN EES R, B~ R By
S, TR EE D IR SN

T R AU B PR A L 2 R = PR S (RN AR 8 S
BREGH T AEMER M Hbr. Z T2 ERENER,
Az FE T B 5 B B AR RR E Y H A R I B &R
7o AR P A ) S SRR AT SR 1 B AR R
IMURIH, B~ iR ESSREH . A TR
TR RIINHE, AURYT BRI, 17 gk 3k
BEMi5 g o % 200 2 — ) Tl A A 7= 7 B0 2 1 %
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Technical idea on dechlorination in
MnSOQjy electrolyte by using (BiO),SO,

LIU Wei-feng, JIA Rui, SUN Bai-qi, ZHANG Du-chao, CHEN Lin, YANG Tian-zu

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: A new method of removing Cl™ as BiOCl by precipitation was proposed to weaken the negative effect during
Mn electrolytic deposition which was taken by Cl, after reviewing and summarizing relevant references. The new
method can be divided into three steps: transforming Bi,05 to (BiO),SOy, removing Cl by precipitation and regeneration.
The results show that (Bi0),SO, is the most ideal CI removal agent and the process of boiling in sulfuric acid is
necessary. In precipitation, the factors of pH, temperature, excess coefficient and duration time affect the results
significantly. Moreover, decreasing pH can dramatically drive the reaction of CI removing. The Cl concentration
decreases from 900.00 mg/L to 43.96 mg/L and the Cl" removal rate reaches 95.11% under the optimal condition
experiment, and the Cl removal precipitate consists of BiOCI mainly. In regeneration process, BiOCI can be transferred to
(Bi0),S04 by boiling in hot sulfuric acid, and the CI" removal rate can reach 90.78% when the regeneration removal
agent is used. The concentration of remined Bi** in CI” removal solution is declined to 1.80 mg/L by cemented using Mn
powders and the cementation rate reaches 98.46%.

Key words: manganese electrolyte; (BiO),SO,4; BiOCI; CI removal; activation; regeneration
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