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Flue Gas Desulfuration by Catalysis and Oxidation of Pyrolusite and Bacteria

WEI Wen-yun, WANG Xiang-dong, DAI Wei» JIN Yan, JIANG Wen-ju
(College of Architecture and Environment, Sichuan University, Chengdu 610065, China)

Abstract: A new method for flue gas desulfuration was carried out by catalysis and oxidation of pyrolusite and bacteria. Thiobacillus
ferrooxidans and Manganese oxidizing bacteria were chosen to investigate the abilities of bacteria to oxidize SO; ™ and to restore the activities of
Mn( [ ) and FeCIll ) in the system. Optimum bacteria were cultivated from Thiobacillus ferrooxidans and by ultraviolet radiation which has a
high efficiency to the conversion of SO;~ and Fe’* . The time needed for complete oxidation of Fe’* to Fe'* by the optimum bacteria is
reduced to 24 hours approximately. The function of bacteria in the system was discussed by analyzing the desulfuration rate and SO3”
concentration in the aqueous phase. The modalities of manganese oxidizing bacteria before and after reaction were observed by a transmission
electron microscope. The results show that the conversion rate of Thiobacillus ferrooxidans coexisting with Fe’* is 0.015 3 g/(L*min), which is
higher than chemical oxidation. All the bacteria can realize a cycling regeneration of Mn( [ ) and Fe( [l ) which is necessary to oxidize SO, to
sulfate in the process of flue gas desulfuration. Also the results from the experiments of combination of Thiobacillus ferrooxidans and Manganese
oxidizing bacteria prove that bacteria can strengthen the reaction and have a period of accommodation. There is a kind of synergistic effect to
improve the desulfuration between Thiobacillus ferrooxidans and manganese oxidizing bacteria.
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Fig.1 Experimental setup
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Table 1  Constituents of pyrolusite
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Table 3 Effects of Fe** concentration on SO3~ conversion rate
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Fig.2 Change tendencies of SO3~

and Fe** concentrations with time
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Fig.3 Effects of manganese oxidizing bacteria

on SO, oxidation in aqueous phase
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Fig.4 Synergistic effects of manganese oxidizing bacteria

and T'. ferrooxidans bacteria
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Fig.5 TEM figures of manganese oxidizing bacteria before and after reaction

3 it

(D KRR L B RL, EF B T X s M
Fe' " FEAL R B m TR BT B A A B bk, X Fe?*
(56 A28 AN 18] EH S AZHT ) 48 h 42 24 h.

(2) Y P 55 A AR AT B 3L R AE AR I, 45
AV Bk A A TR X S0,% B K B Ak 2R n) A B
0.015 3 g/(Lemin), B BAL T4 7540, BT DL AL

BRI AT 1 5 HORAT R M UB R H AT

(3) i BN R AR A7 75 s AL A T B AL
0 e S E AtV P A7 3 A 301, 4 SV B AT BT N A
S TR IR 75 A7 AE B [R) RN . S0 &5 R SR W] A
PmT LA Se R Bl HE A 7R 2R AR A
S k-
1] ZRBRWL, 9% 3028 AT B BRAE S S0, MRFFT 2t e[ 7], o

[ 5, 2001,19(2): 10 ~ 12.



52 B2 53 B % 28 &

2] RERWL, XUFUK R A6 5 o Ml B BR F g 1. A6 L [J]. Fuel Processing Technology> 1994, 40(2 ~3): 129 ~ 138.
15 InL,2001,30(10): 8 ~ 10. L9] Mesa MM, Andrades J A, Macias M> et al . Biological oxidation of

(31 fhar, bk BL, AR5 W1, 25 MRV 41T Pl 4k S0, Il ferrous iron: Study of bioreactor efficiency[ J1. Journal of Chemical
R N HLERL ] B R, 1998, 19(5): 15 ~ 17. Technology and Biotechnology, 2004, 79(2): 163 ~ 170.

[ 4] NijjerSs Thonstad J, Haarberg G M. Oxidation of manganese( [I ) [10] Gounot A M. Microbial oxidation and reduction of manganese:
and reduction of manganese dioxide in sulphuric acid [ JJ. Consequences in  groundwater and applications [ J 1. FEMS
Electrochimica Acta. 2000, 46(2 ~3): 395 ~399. Microbiology Reviewss 1994, 14(4): 339 ~350.

(5] WRmASR, % R0 4% B T M AL 480 1 I B A b S0, IOF 9T L] SR, TN, 250, 45 Bk R0l 0ad IR ah s iF s e g ],
(3] RHERI, 1995,16(3):32 ~ 34. BT 1996, 23C1): 48 ~ 50.

[6] Malhotra S, Tankhiwale A S, Rajvaudya A S» et al. Optimal [12]  Pacini V A, Ingallinella A M, Sanguinetti G. Removal of iron and
conditions for bio-oxidation of ferrous ions to ferric ions using manganese using biological roughing up flow filtration technologyl JJ.
Thiobacillus ferrooxidans [ J1. Bioresource Technology, 2002, 85 Water Research, 2005, 39(18): 4463 ~ 4475.

(3): 225 ~234. [13] Li D, ZhangJ, Wang H, et al . Operation performance of biological

[7] Jensen A B, Webb C. Ferrous Sulphate Oxidation Using treatment plant for iron and manganese removall J1. Journal of Water
Thiobacillus ferrooxidans: a Review [ J1. Process Biochemistry, Supply: Research and Technology- AQUA, 2005, 54(1): 15 ~24.
1095, 30(3): 25 - 7% [14]  1#F U, AN B AR L8 PR

FLI]. BB, 2001, 17(3):9 ~ 10,32.

[ 81 Gasiorek J. Microbial removal of sulfur dioxide from a gas stream

“B-RBEERUREREFATHTIS E B

A KA ALK

EH A LR AR A PRI AR b 25 AR R IE CRAP R ot T = 70 10 585 = Je 4 1 AR L PR 5 R 2 32 R A 25 100 T- 2007 4 7
A TR R A BT ETE, 488 T AR RS R B B AR ——Fr B S« BT « 97 7387 RS g 0 38 L 4 2k AR ke
IRBER) 2 25 A AR ) S5 B S I A AT AT, TRKeA OCAE SC 25 = 150 A F

— VIR SAE AV

ANV IR LR 3 e e 77 1w (13T S5 5 v e A R AR A R PR B 5 B BEAUON: BAR 7™ it 22 A 28 v G 338 oK
PRI 2 R 5 HOR s RIS G 4% WH BRI s RME IR T A5 45 5 VP s I = AR HE O A s S o0 RO PR 5
FA SR B Bt URAR I s A B R B AR B AT 5

LB ICHESKR

1. N RERRNTFERBAAE S ETEFARES W EARBEARL L.

2. 1830 H Word ¥ 2Us N, Il ot ) E R, BERR A 400™ % o A, 30T 1A A7

3.1 OB SE H CRME IR BT R 2 ZARERR 8] W R 2R 5

4 #HE H #: 2007 4F 6 7 20 H

5. BERAEHE : E - mail: caep@vip. 163 com CRFRE 55 050 B AR SBUR S

WD) B b BT SR NG i A B AV IR B 2R 4 18 S0 Y, AN 3% ONKICH [ 3 204 B0 SC A SCHU 1) A 1E 3 B
B, Rt 2 B SR S, 25 U ST AT TS AR ROV RIS 2 224 ) IE T G 1) L PR 18 &) http: //www . aes. org. cn

=R

HRHbE: 300191 R RS X E R 31 5 CROVIRIERL S 221 ) G 35

BER N ST e

FLIH: 022-23674336  022-23006209 139200282090 HUE )

F£31:022-23612397  E-mail: caep@ vip. 163. com





