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Biological elimination of hydrogen sulfide by immobilized Thiobacillus denitrificans
MA Yan-ling'*, ZHAO Jing-lian', YANG Bo-lun'
(1.School of Environmental and Chemical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2.School of Life Science, Northwest University, Xi’an 710049, China)

Abstract: Thiobacillus denitrificans was immobilized with Ca-alginate to produce pellet packing materials for a packed col-
umn biological fixed bed that controls hydrogen sulfide emission. The effects of operating parameters such as temperature , pH
value, inlet gas concentration and flow rate on the removal efficiency were studied . The kinds and contents of metabolic products
in the biological fixed bed were measured . The results showed that the optimal temperature and pH value required to remove hy-
drogen sulfide were 25 —40°C and pH=6.0 - 7.5, correspondingly the hydrogen sulfide removal efficiency greater than 90 % if
inlet H,S concentration was below 6 x 10~° mg/L, and pH value drop was insignificant in this fixed bed.The hydrogen sulfide
removal efficiency was affected dramatically by the inlet gas concentration and flow rate. The biological fixed bed had a hydrogen
sulfide removal efficiency remained above 95% when the inlet hydrogen sulfide concentration was below 3 x 10~° mg/L at 35

L/h of flow rate.The element sulfur as a main product prevented acidification of the biological fixed bed, which maintained the
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stability of the operation.
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BOAEFRKERSIAGTAMAHBREIAE. H
FEFRRLH BN : Na$,05 + 5H,0 1.0 g, K,HPO, 0.4 g,
KNO; 0.4 g, NaHCO; 0.2 g, MgSO, « 7H,0 0.12 g,
NH,C1 0.1 g,FeSO,+7H,0 0.002 g, Z187K 200 mL, F
NaOH ¥ pHfHZE 7.0 ~ 7.6, ERIAFIBIH 4748,
1.2 BEEAEEHEH*

BN 0 A A< A i B LR TR 55 R K 100 mL, LA
5 000 r/min A 3EE B0 15 min, WERFE TR, 515 B8R
EREERESRE, AEENEN S —EEE
WA CaCl, ¥ W, FF 18] i DARE 7 9 1k 25 A Wi 40
CaCl, AWK, E L E 2N 3 mm 4 KPR, BT 4C
VKAR 85 AL A T B ) S5 i & CaCl, WK, I BT 4
PHER K PR R4 2 ~ 3 WK, IR AR PR K B L, FR
T acukss s A,
1.3 BmRKEEE

J Bt 30 SR P A 0 1 R IR AT T A ) BB R HL,S
s, AR ELRRBOE 1 in. &£ LS B4
b i NapS WS H,80, &4 A B H,S, 2R
B H,S &M EH I AERAEYEE KT, B 5%
W IE TR T, WP AR S . &
E G EF R A S TR LA R AR NFEE.
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2.1 REX H,S B RR B9 R0

FEHARZ AR T, Y EE RN
IR L (20 ~ 50°C) , M XE - MEEE T H,S BIBER =,
SR 2 Bion . m B, iR EEAE 25 ~ 40°CHT,

Toie R O H,S ¥ B8 2K, B BR R HRTE 90 %
L bo SR, 4105 T 40CB & T 25°CHf, Bk
REM T, LHESEE KT 40C, HERFH
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BRI 3, 45 RER VAR pH EX HyS Jii
B AW/, 1E pH {H 5.5 ~ 8.0 & Bl P B Bx 1%
#90% LA ;75 pH {H 7.0 B BEER R 8% 95% Ll |,
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N,

100

1

= 9% 5
o

g 90}

85 1 1 1 1
5.5 6 6.5 7 7.5 8
pH{H

H,S R BB /mg- L™ ':1—103;2—3033—60

B 3 pH X H,S Bl & i &
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FE—AN B3 I, 2 51 DAR [ 3 (35,70,
120) 38 A R 6 B B9 H,S S 4A, T 52 4k 90 [ =8 IR
S BRI K/, G R 5. BRI, LS M
B ok 28 o 2 R FL,S Wk BE B T R T PR AR . 24 LS
R e FEAR T 60 mg/L B, W A 35 L/h A1 70 L/h



- 32 - A A T

£ 24 55 2 Hf

FR JE L 3R A A S K 5 T P O, O R
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2.4 RB=WHH

RT W WS AR T AR, &
FHRe A R ¥ FE B9 H,oS LA 35 L/h B9 33 B A A= 4y [E
SERH, B 58 T RIGWRTEER BT =Y d, 45 2R
W& 1,

F1ERERY, RSN H,S EWRATHAEY
WVE BT BT 5% 4k B PR W0 B B R BRSO3 DA R
SO}~ REFE FEA W M T, S AR R AR
YL, X SHATEBAES M H,S kL2 M FRD

NIRRT g e — B, XA R W B R
M SN A FR AT R, & B TE [ R PR A B [ S b
A Y BORLR A AR BRI o BT R — P
VIR , A4 5038 AR ) 1 8 PRV WY pHL fHL, Bl 1L BR 1k
&g ETEYEERLE FRENRES., F
B R] LA, 7E H,S MR BE B /NE 804 W S RT DAk —
R BT AL B SO L B H,S B ek 5
J Bk R e R S07 .
#1 EMERLET HSHRE~Y

HROBSHE m(BAES)/ m(S02)/ m(S02~)/ m(HS )l

BYRE/mg-L™! mg mg mg m(S*™)/mg
10 8.6(17.6%) 0.8(3.3%) 43.8(78.9%) 0.01(0.8%)
30 81.6(79.2%) 3.2(2.8%) 17.8(17.8%) 0.20(0.2%)
60 178.5(82.8%) 5.9(2.1%) 29.6(14.9%) 0.80(0.2%)

B RBRR NS RER KD, FW XA E &
REARTEREERZES AT S B S0 T e
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H,S BRMAEAEB SR RR K : HS(g)—>
H,S(aq)—~> Bk S—>S03-—>S0%,

3 &

A 4y 1 R S E H,S B VR AR T 60 mg/L,
Bl IR BEVE ] 25 ~ 40°C , 538 pH HYE 6.0 ~7.5
i, H,S BEER R AT 35 90% LA b A= ¥ [ R IR i I
MBS B HyS e BEXT BRI K . 24 HyS W BE
& F 60 mg/L i, JE K 35 L/h F1 70 L/h ) BEAR 2R
ARALAS TR 5 B B , B AR R B B RAR . MUK
35 L/h B, BEE H,S AWK, B st 2R 132 3
B A, WS TEAYE IR P AEWER T
A AR . S0 LA SOF . BEE R WE
M, BB AR LA R A, B AR T AR Y B E
KRR R .
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5% 10* g/mol; IR ZIH R IR 81 (PSS) , F- ¥ 4> F IR &
K 7% 10* g/mol; @Ak TV i I (PAH) , F- ¥ &3 F i
BH(6~10) x10° g/mol, B RBRFIRBAF . 46
BEAER 2R { Eu PW, Oy 1o} 1~ 3 SCHR[ 6 1 B B R AIE
Ak, Ak JE HEE 18 MQ/em,

O] WGIBAX , UV-2550, 8 ;506 7 BEAX,
Har, L Xe $T A #A G ] T 1 B 5E, AFM
Spa—400; X 5 &A1 §1% , X’ Pert , Philips.
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FHAGEFRBEH 30% K H,0, KI5 K AH
H,S0, MR G WP (R 1:1),7E 80C TR
1 h, R 5 HEAKBIRELE, % A& 29% NH;-H,0
JKEEWE . 30% Ho0, 7K ¥ VR A0 8 2 /K W 1R & ¥ W
(&L 1:1:5) 78 70°CF R # 30 min, R )5 B 4L
KETE V. &L EARABM AR K 107°
mol/Li¥ PEI /KW HE . 30 min J5 B 48 4
KFEVEFHFHRIR T MBIEH 1 x 107> mol/LIY
PSS 7K ¥ ¥ ', 30 min Ji5 B 5 P48 SliK 8 Ut A&
ST R 2 1 x 10~ mol/LEY PAH KB H H,
30 min J5HCH @ AUKE BRI A B IR T R B
FEE 1 x 10" mol/L EuPW,; Y 7K ¥ ¥ *, 30 min
JEBCH , 8 Al K VE U Ot AR T I 3 PAR
H1,30 min JFECH , B UK EUIEH AR T K
FEAH 1 x 107 mol/L EuPW, BI/K BB, HE #
£, % B4 & P(PAH/EuPW,, ), (n=1~16)ZE H
AL

2 HRE5ITR

2.1 ESMATRAE

FRANET WS 2 MW B R R A SRR AE
BFEE 28737 Z£EB84HEEP(PAH/
EuPW,,),(n =1~ 16) B A [6] 41 3 )2 B0 28 SRR W
7E 195 nm F1 260 nm Ab [ WK Wl 2 EuPW,, [ RRAE TR
Wik, & 0—>W B FERER LR, BRE EuPW,, 8

TR A B, BB B, T Ed* i f
i RE 2 BRIE7E 7T L X AE 4 55 1, Bir RLAE S8 50 AT L
ik EEAB H Y, MK 3 HE I, EuPW,,
R AIE W% WS Ve i B ) 2 5 R 8 B L BT B R . X
FOEMEL WK L5 — B i a8 1 EuPW,, 1
B R KIEHEFEN
WHSCHR[7], B — E BT A& EuPW,, %
BERUERR, HEARXER o=[(4,/2)e7'N,]
x107°, 4, B2 XZ R REE (B RAEEFEA
A B, e, REEEHEKTHBREES. Ny 25
BmAED E B BB R EETE 190 ~ 300 nm
W . XD e, 82t EuPW,, 7K % I I IO 15
BE, ENiES IS —F PAH/EPW, E K
EuPW, I35 R A2 1.35 x 104N T/ em?,
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