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Experiment Study on the Aqueous Removal of SO, by Mn’** Catalytic Ozonation

MA Shuang-chen, SU Min, MA Jing-xiang> SUN Yun-xue> JIN Xin, ZHAO Yi

(School of Environment; North China Electric Power University> Baoding 071003, China)

Abstract: The removal of SO, by Mn®* catalytic aqueous ozonation was investigated by experiment, so as to find the effects of Mn** for
aqueous removal of SO, by ozonation. The concentration curve of ozone was drawn by standard iodine method. The operating factors included
mole ratio of ozone to sulfur dioxide and concentration of Mn** . When absorption solution has no Mn’* , the removal efficiency of SO, was
35% at [0,1/[S0,1=0.5, but the efficiency was 70% when Mn’* was put into absorption solution at the same value of [ 0; J/[ SO, 1. With

the increasing of [ 05 1/[ S0, 1, the removal efficiency of SO, increases. And as concentration of Mu’* increases, the efficiency also increases.

There is an appropriate concentration range which is 1.2 x 107%-1.2 x 10™" mol/L for Mn®" .
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Fig.1 Schematic of the experimental system
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Fig.2  Graph of O concentration
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Fig.3 SO, removal efficiency at different [0y J[S0, ] in deionized water
2.3 W Mn** A O, MRS K
W pH fH R 2, Mo®" WKE N 1.2 x 107



1 Iy XU A5 il B 1 P S AR IR S S T 7 3175

mol/L, i 5 0, W, L0, /LSO, I 0.2 41k %
0.8, LI & R WK 4, BE%E 0, MG N, SO, 5 FR
KW LT, EL0, 1L S0, 1= 0.7 5, MR &% 1A 31
88.2% . N WIHVR N Mn®* [P0 i o, 2 75 56 21
A, B 4 34575 00 M [R50 Mn®* 1) S0, it
BRAECEEAT T LB B 4 Rl WL, 38 Mo+ (1) 2
B K6 S0, B MERR S B BT, ZEL o, /080, ]
0.5 I8k vl ik B 67.5%, 1M FLali it X 8 1 KA
L0, 1/LS0, 124 0.5 B XF S0, HIMikR 202 J AT 32%,
T HLAS a4 250 %3k 21 1009 (1L 0, /L S0, 178 2 3+
KA A 1.0, 7R I Mo TPAXCRh 0.8, AT,
Mn®* iy S 0] DU ZE4L 0, A EH .

100 » *

[Mn?*]= 1.2x107* mol-L™!
80
&
M el
X 60
-
ON 40 -
|72}
20 | ——HIMEET
—a— EETK
0

L L L 1 1 1 1
02 03 04 05 07 08 09 10
[0;)/[SO,]

E4 [0, 1[80, 13t SO, BiPR3 A RLME LK
TEIR R T B BR B 2R
Fig.4 S0, removal efficiency at different [ O3 1/[ S0, ] and

SO, removal efficiency in different absorption solutions

TEK AL B, ok 45 J8 5 1A O AR Al R R AT M
L SLAALIILTE O, A 2L BEAR S N A2 L HO . K3
WP R I S 1R O, IR R SO AR RO, .
A RENO, <2 0, FHFHEBE RO, « ARG
AHOM | I T K A K S0, T RS R DY A (K
ARG FH SO, «H,0-HSO; ~SO0% ™, iX LL i AH AR 4 Fh
7E 0, LLAHO= FIE F R Bl bhad 404k, A HO - 194
AR BE SO, T 05 5 SCIV O SN A7 AE 4 1 1R A%
ALY 1,80, HSO; «SO2- 1 17 Se Bk i
}Eﬁ[ﬂ:“”].

SV
B9k SOy + HO*— SO; + HO™ (4)
HSO; + HO*— SO; + H,0 (5)
AL SOy + 0, > SO;5 (6)
SO; + HSO; — HSO; + SO; 7

SO; + HSO; — SO; + SO;” + H" (8)

SO; + HSO; — SO; + SO;” + H* (9)

SO; + SO; —>280; + O, (10D
BEZOl SO; + S0; >0 (11
SOy + SO; — S,05” (12)
SO; + SO; —S,0; + O, (13)
HSO; + HSO; + H* —2S0;” + 3H"(14)
0, Afb:
0, + SO, * H,0 —2H" + SO;” 15
0, + HSO; — H" + SO;” (16)
0, + S0;” — SO an

AL, Harrison 252000 A Ak S W3k B2 0 Min®*
F SRR B 7454 OH 5 SCNDJER T R E &
Wy AR CA B RBESE, P Me®t AL O, AR A AL
SO, AL A HO %5 B S 51— R 51 5 241
SN
2.4 Mot HRBEIZ R

WO pH B 2.0, TREF 0y WEEAEL 0, 1/0S0, ]
YERFAE 0.2 AEATFI) M R, SO, IR B 0%
ELAG P 5 AR 1 Mn?* ERAR g ke 3 Ak 1 1
TR RRA SR, B Mo®* WRJE R T, fE 4L
BRI, 2 Mn®* 4 1.2 x 107> mol/LIN, SO, it
BRAAER R T, 7E 0, W BRI B R IA 2
97 % ARSI K Mn? T R FE, I R R A F] 1009, 7T
DLAE BS54 R, A BRI M2t WE N 1.2 x 1072
~1.2x 10" "mol/L. 1X 1] G& 4 KA 7E— € 1) 0, WFE
NARIKEER Mo®* ARERE A LA I O, S HO-,
S TR = L RE B — 2 SO, . BE A W FE (38
0, B4k A2 K & I HO -, {43 5040 771 0 2 488 K,
REfE 5 22 W ER S0, .

Kl 6 A Mn®t W IE TR, SO, EER A BEL O, 1/
(SO, 109784k N m] U H A Mn®* 94 B2 1) 388

100

80 |
&
H
=2 60 -
&
Sl
v

20

0.000 12 0.001 20 0.012 00 0.120 00
B4 B P /mol L7

5 FE Mn** RET X SO, HIBBREE

Fig.5 S0, removal efficiency with different concentration of Mn®*
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