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LA Bk 4 £ 4 #0353 4R W R OB A L W B BT B (Thiobacillus ferroozidans) P3—20 B
Bk, WA THEEYME NS, RN SEDGEEE 30 REA, FeT #iLKF
FRORA, YRR Pt SRS RENK Y EN=1. EESEY 250 1/h,
HRE N 01630 R, LR Fe2+ HiLE > 05% NiFAE, KIEFM T Fe?t
TR R RAE N 1170.87me- L0 , FAAE oK VLM, AL FHMAMENA
M TR TR, ESRSI TR AT, HaS B EBRED AN 71.45%
46.91% , TELPRUGT RS R AW, 5T Uiy B, LA 95% LA L. 5 MAy pH
HEE 205 DIHAEDEEESPEFEL BT, ZHEFTSR. HEMMEL
., HoS M ERHErE R, TAORHER, BT EEMERER.

¥ WILTSHTE, WK KAk

NS, AmiT. dERaEs,. SHRBEEHRRASARUETLBRFES
A BPE R NS oS Tk RS, SR a4 WHEFENR
MEET. FEEMSBESE, TAE. TREUFRURBRRE; EREEENY SO, X
ERRE, Hik, WA HS M-S A HERCHIT T Eaagtaa M,

A, TUSHBREERRYLE: R, ek aRBEGICERY, AERXEE.
SEA SEREMEAMEETAFES FEREMIETE. PETRERE. HIt, ¥R
EUMREHEANNE, CRAIERERF. FREBEP IR R,

Tl SRR R R s R E R EH MR — DB B R R EHATE (Thicbacil-
lus denitrificans) FIHEBL BLAT 8 (T. thioparus) FHE HAEEL HS B 59 &k el , TEMA
AL W E (T ferroozidans) WEIEEIEH, HEREEMENER (1) . (2) B
5 18k

1
2FeS0,4 + =04 + Hy50 ﬁ? F62(504)3 + H,0 (1)
2 pH 2.0
H3S + Fex(504)3 feF TR 2FeSO4 + Ho504 + s° l (2)

EXiE R HE VT (T. ferroozidans) 3t Tl B MR R FEL
B A PR IR IR R 4K

A F 1991 £ 10 A 22 Od#.
*ExupEAREREWMTEL . RM ERRNENES.
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(—) Sl &

AL W BHATE (T. ferroozidans) P3—-20 . R ML FEBE ST HET Kb,

(=) #HE

9K JLHLERIE & (K 9K)l .

(=) BER R

BE 1. £8%fHA 92cm, & 100cm
MZAEERVEHEEN, TAEAER
HEEH (L2, HEmE, SXmEL5
#: 19mm ., 208m?/m?® #1 0.097m?) I
D4 BRSO (2 BE AR 80mm, £
HH K 120mm, H (B HE 60mm, TR
2472m?/m?) . IIA 9K $EFHEE, #iHm
HEER K 6.12L, 5E X 5.95L , EHE
(pH2.0) M S IR BRI, ML
BEAEEEZS,; - EBEMHAAR,

A

e

P=r
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B2 ZHMABEERREH
Fig. 2 The sieve— plate tower
A. 5.0 Exit of gas;
B. #t# [ Inlet of liquid;
C, %4 Plate of tower;
D. B D Socket of thermometer;
E. IEZil B Socket of Pressure gaugue;
F. # 0 Inlet of gas;
G. H# O Exit of liquid

! 1 I —==Falt

A

1 ARy

Fig. 1 Diagram of the bioreactor

1. 9K #£# % 9K medium; 2. E Pump;
3. B Flow meter; 4. ¥R W # Bioreactor
FERARERE 28 CHBREPBaHiE
SR iER, MW 9K EAMMA RO
AR,

() REF A ENRITZHIE

TISEHEERRE—TAFE=MH
B (S°) MM BB, BRBIET
fE, WishHEEU R IK IHBEMSEN
YSHSFHEHE it T FERRALRE S
SERUE, EMNEHRRE?2.

REREA (1) A (2), ARRAEEE
B 3 TR BT,

() & HS iR E

PreasM T amELRBT
BEET L4iBX.

(75) TEWMBNEH *

HE#RSEREN S AR
WiEFEHE pH H; FMBEREAREHEZE
BRETHEHY: ARBZNE HSH
W FIREEY (EDAX - 9100/60 %) 4+
MBI A,
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IKHNE EPENY 9K M{L
pK medium Bioreactor 9K -oxidized solution
(QK,Fe’ 4 {9K-0O,Fe?")
- B
: Gas of desufurization
b !
[}
g !
&
B
i ' 3
5 3
E ENERE T =
oK -reduced Solution S
(8K-R,Fe?*) l .
ot

5 Gas resource

M3 MEBMRLINR

Fig. 3 Scheme for bacterial desulfurization process
gK—0: 9K # ik 9 K—oxidized solution;
9K —R: 9K FFJR# 9 K-reduced solution

% R

(—) B TEEFE P3-20 BENEREESTESELZENAXE
e D4 BB R A AR SR, A 9K B3R (0.38mgFe?t /ml), FEFIRH
10%, ESEY 1:0.7(v/v), B EIE Fe?* B8k, 48 OW Ft #ALE> 95% B, JF

St AR AE, F 9K BEFHEEMOK BB 2 ISR (B RN 25%) ForftiRE 9K
B Felt RyME (BEN 171,

339, 532, 803, 1061 ., 1215 i - L on . .’g
14.99mg/ml), & EECEE, V2K B S FE AL = e | £
5 Fe?* Sk RRTHERAE, E osr s 23
WIS 4 R, ERDMSRERLE R | | £2
. % B MEHELERE 00Tmg - ®E i
ml~Uh-l—0.22mgml-Lhol B SEFREP B § oar R gg
BORNCR Fe?t B TR R RN K 2 1A | | ¥3
B M, XU MR R RS 3 £
gyiEtE, Fel* WEMAREEFHEPAR e =
RS A TR A . BB A L K S48 Time(c)
BRI, M Fe?t 84 H ik Rk
0.32mg-mg~1-h~' P LAY, Fe? FH 4L _ A 4 _!.E%!.{tﬁ$5iﬁ#‘1.ﬁ%_f£
AR MR, Foar e e e
REEERERREN. RANEL, T s
A ERRENBMEGE, ERLEE im the sotution
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—HMEREEEEY, KM Goldbattl”! TR EMETHH,

(Z) FERHNERELEEORESERNESB L EENLLE

EaERZE, AEEBEERERVGATIREEHE (BT — M AR Ed .
Fe?t (R AEERREAEFAMNEE), F R ARESNERELRE P MA K FiE
BT RSN (B E R SR 50%), T REHAZEEHRER. M O Fet
FALRRIFE 95% LA LKA, T OK FREHRMN®E, EMEE P M THEL

B,

B 5 &e, DR RSN ERALRE, £RBEERE 28 Kot A
BESEH HETENEREERERMNT 3 —4 X; fTHENEEFHEAERSE

1170.87Tmg L~ *-h~!, HIFE=4E.

(2) FRAMEE (D) ¥ Fe’* HLHRM

EHAEREEREAEE N AEREE
i, MEARBRE F2t HME
W, HELEG6.

%4 D > 0.165h~! Bf, Fe?t pyE LR
<95%, 3 HEE & D HA M N 28 TR,
8 Fe’* A ERGBTEE. DM
% 0.165— 0.370h' FEEN, HFHOK
o Felt d MR R K FFHEE
R AR, EHik, kR Fe?t fiRt
KEWFEEIFE Fe*t pEHLE >95%, &
BERFEREL N D=0.165h""; 9K FFFHETE
EFEPRREN AR 6 DAL,
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Fig. 6 Effect of various dilution on
Fe*t oxidation rate
1. T ibER Fe2+ oxidation rate;
2. 410 Fe?t % B Efluent Fe?t
concentration;

3. Fe?t S {k% Fe?t oxidation conversion
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Fig. 5 Effect of different fill on Fe?* oxidation rate
1. ¥fEHHE Polythene fiberfill;

2. BFEBH Honeycomb fill

% HoS MESREREBESOAR,
“OK—0" ¥ B 3 A o me A, WO
BiE. BB ANS DmY, FaRREHS
wEHE TR R ER . “9K-R”
WOEFMACRBB H BN SR, 4
EHBREL T ESN, iEREE MR
KRB, Mk S OB B HoS AR
B, MmO HURE, 2B, SR
HISERERD “OK—R” WEPHY Fe?t W,

1 H,S f BB R 14 EEW, &
BRI A= F R IREEGET, B
e L T4 HoS PR BE S 5
% 71.45% #1 46.91%, B KB ER S
FHEY, % Fe3t &8 2480, “9K-0”
W I R HoS M BRI LB E W,

© hERZRMEMH KRBT EHIEL http://journals. im. ac. cn



196 ® O B ¥ W 33 #

2. AKIW T HoS 9T (FFIEE) BRAE S “9K-0" MR HoS B R2%E
B, T “OK-0" MANMHEKER, Thi S HERELELERETR FE5EIE
MR, SORPA R A AR EE S E A, DN IRIREGE B O L R RO, A
& RER (2) .

¥ 1 ERSEmimNEREE
Table 1 Bacterial desulfrization rate of two gases
SHE “OK-0” W E SR HO{HS 3R HOX HoS 8 HoS #RE

Sources of Flow rate of “9K—0" Flow rate of H3S concentration H3S concentration Removal of

gas solution (1/h) gas (m3/h) of inlet (mg/m®) of exit (mg/m®) HaS (%)
2.5 2.7 2096.53 596.98 71.53
THESR 2.0 2.7 2096.53 599.82 71.39
1.5 2.7 1770.55 496.12 72.98
Industry 2.5 2.5 1523.63 427.71 71.93
biogas 2.0 2.5 1770.55 537.71 69.63
1.5 2.5 1672.52 481.10 71.24
b 12 2.3 11371.09 5880.50 48.19
¥ 10 2.3 9779.48 5149.30 47.45
Refinery sour gas 8 2.3 8194.00 4498.20 45.10
£ ## Temperature 22 C; %W R Hold-up 125ml; /K /B Pressure drop 10mmHg #
¥ 2 EVARETNNAEARE Hos HRCES “oK—0” AR R
Table 2 The comparison between the amount of HS absorbed with “9K—0"
i golution and the maximum value of H3S absorbed with water by Heary’s law
] K “OK-0" B | #OTHE BB EREWRE | REMEE

Scurces of gas

Flow rate of

Flow rate off

(T H 2 H mg/h)

Practical value

Contact time

“g9K—0” solution| inlet gas |Maximum value absorption] of absorption [between gas and
(1/h) (m3[h) by Henry’s law (mg/h) solution(s’)
TR K
Industry bicgas 2.0 2.7 11.67 4041.12 0.45
Sl k¥ 10.0 2.3 272.75 10695.41 0.53

Refinery sour gas

() RRFHAEARL

“OK~0" YR HoS IETE R RS s BB M (“OK~-R” W Fe®), pH N 2.0 EE
15, SELHBEEHWHME. A CaCOs HT pH £ 2.0, EFFABETBRRIERN
HBEEEPEE, M Pt MEAE. £ 3 FRHEH, K0 BRK HS 5, B
F pH BH TR, AT W BB Fe”* E thiE4E. &4 pH HFTE 20 B, AHE Fe* 9
SR ERIIER KT, RIEMHRRE T ZEARBIERT.

®3 EREMEETERNCERONENL

Table 3 “8K—R” reoxidation in the bioreator

T ¥ M pH i | #EOW Feft [ RO FetT Fe*+ #L %
Medium Initial pH Fe?t in Fe2t out Fe?t oxidetion conversion
(mg/ml) (mg/ml) (%}
“9K-R” 1.5 8.03 1.78 7.8
“9K — R"solution 2.0 8.03 0.32 96.0
9K W 2.0 8.23 0.29 96.4
9K medium
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WEAETE, [H Py AR S TE B BT B o (L B L B R ALY ik, TEEMRIL
HENAGERBHSRE B MEREAEYRL RS TEZPHERERAR
RETHES, hE G A RREER. AEEAR I ENRRER IR, BT
ERREHENERRL, AMATREMTEELER. B, ERMMEH RS, &
TESHNOEP R ATEISRD LM REEE AT IREEE, 0TI X
—ER R

AEBFT BB MG S TaRRW, A 95% bl k. pH HEZWAE
ARMEKENRYBERR 1 XN THREURAKE P HARER, ERHKN pH
ETRE 15, B, 7EBRFEEFHAILZ 808 pH ERYE 2.0, FE W L0 7Y
Ttk URERBRIREETE.

B F LU AS AR, GIEARERSA I, PR M O 15 Tl UR i,
AR TR R BT EHEE, FPM BT R RN AT TR, TR EREL
B,

£ X X W
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STUDIES ON BACTERIAL DESULFURIZATION OF THE
H>S-CONTAINING INDUSTRIAL GASES

Zheng Shimin  Zhuang Guogiang ~ Wu Zhihong
(Institute of Microbiology, Shandong: University, Jinan 250100)

A bioreactor was developed which contained soft fiber structure materials on which the
Thiobacillus ferroozidans P3—20 was coated. With this reactor, ferrous sulphate solution
(Fe?*) could be oxidized continuously to ferric sulphate solution (Fe3*). In the steady
state of the bioreactor operation, a maxium Fe?* oxidation rate of 1170.87 mg-L—1-h~!
was attained with the optimum aeration of 1:0.7(v/v) and the optimum dilution of 0.165
h~!. The ferric sulphate solution absorbed HS which was then oxidized to elemental sulfur
in the sieve—plate column. Sulfur purity up to 95% was obtained. A H,S removal of
71.45% and 46.91% could be achieved with only three plate in the feed biogas treatment
and the refinerys sour feed gas, respectively. The process does not require catalysts and
special chemicals for oxidation. Furthemore the process operates at normal temperature
and atmospheric pressure and hence eliminates the need for heat and pressurization power.

Key words Thiobacillus ferrooridans; Bacterial desulfurization; Ferrous oxidation
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