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Characteristics of Thiobacillus denitrificans in desulfuration and its
application in hydrogen sulfide removal
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Abstract: High concentrations of hydrogen sulfide are generated during wastewater and sludge
treatment processes. Thiobacillus denitrificans is an important desulfuration engineering bacterium
capable of oxidizing hydrogen sulfide and other sulfides. The current article reviews the biological
characteristics of Thiobacillus denitrificans and two pathways of hydrogen sulfide oxidization.
Factors, e.g. sulfide load, nitrate or nitrite concentration, oxygen content and pH value, influencing
oxidation efficiency, reaction velocity, pathway and form of products are summarized. The
application of Thiobacillus denitrificans in odor removal is introduced and its potential use in
simultaneous control of nitrogen- and sulfur-containing odor-causing substances is also discussed.
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Table 1 Types and characteristics of sulfur bacteria'>**!
oD BRAT | IRERAE i et
Microorganism Types Phys1010cghl;::icf:;2;1islﬁgghemlcal Species Examples
T B A T HLRE A FR2Y AE K B AL AL L S° Bk AT R JB R BT 1
Colorless sulfur S04, =¥ 5 AL R i Thiobacillus Thiobacillus denitrificans
bacteria (S:0:7 )AL SO, WAL EACRBRAT 2
SR R i B Thiobacillus thiooxidans
a2 i AT IR, BEKE HoS oK R DL R A A PR
Eqeh s Leucothrix Beggiatoa
BHEERE
Leucothrix mucor
EEREER T ] JRE H SR AELL S” B ALY 1 1A 1k ORI BE A
Colored sulfur CO, i H T4 Chromatium Chromatium violascens
bacteria LR e VA 2
Chlorobium Chlorobium limicola
JGRE SR EELR AR RNIR |, BEaE ALY PSARAN: ]
VE Mt I8 8% R A, o ml Rhodospirillum Rhodospirillum rubrum
R LTI

LABRAL B S,05° (IAARELA
SOFE R BT, REVEAT
DR A AR I T e S P

Rhodospirillum fulvum
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Table 2 Types of H,S-NO; reactions under different conditions

v Sl . FEIE
Reaction equation!'® Extent of reaction = Form of products
e H,S NO; .
H,S+NO; —S™NO, +H,0 (14) HB Ak #R4 FUAE AL s? NO,”
5H,S+2N05 —5S+N,+4H,0+20H " (15) B4k 564 R AHAk s? N,
H,S+4NO; —S0,% +4NO, +2H" (16) ek HB 4 AL SO, NO,
5H,S+8N05 —5S0,4% +4N,+4H,0+2H" (17) st Ak 64 AL S04 N,
12H,S+15N05; —6S8+6S0,> +5N,+5N0, +9H,0+20H +4H" (18) ;02 ?\%‘2_

SO o (B, fikdim e QU TR RN HAF A LRI 2B, BRfbd g e dib ol S,05" 8 8° %
BEIRANTC G YA B EOR , BROZ I B ™, AR5 X sl vh a7 ik — 22 s Ak
NOs S M IRSERY Ny, IS HoS G 0BE, T SO, I ELii— Ay I s ks — 3R,
B ft UKL (R, SE R SO AR, ATRAE 4 ST EGERHER
F2 W Fi B SE PR BE A AR A T, 38 BI5GB YL A e
WO IR H 8o

5HS +8NO; +3H'—550,> +4N,+4H,0

3.1 FLHIRY a1
BRACIIAE R B A S M — v 7R, TR

AG.'——3 848 kJ/mol (19) N AR R BEAAGE I HoS 1 22 B 3R A Ak i
SHS +5NO; +5H —2.580,2 +2.58"2.5N,+5H,0 &, W= #riE=.

AGy,'==2 564 kJ/mol (20) SRARHAERESE T HoS WX I A AAT I A Ak
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PRAESAETT PR T 0 AU AT T A 0 I8 6 O A 5
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AL R TE I B 22 500 5 (R, MeRib kg &+
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¥ SO, /T 2 500 mg/L I, AN4s i E 50 H,S i
%1£%§[18,27,29]D
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TAFF 1.5 g HoS/d, NO;y ¥ KT 20 mg N-NO5 /L A,
H,S I EBRR K (>99%); 24 NOs Wk ERFMKAT,
H,S 2B RBEEN AR E 45%, TEILRVAR R H,
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S A Bl R
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NO; WFI R, MEFL I FALRORREAS; &
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5mg/L B, S° P HEREAE 0.3 £%, SO, i 2.3
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ST BRI A ) At 4 2 R TR g =
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SY, Pl BARAY O, R CHIN K, 25 O, ok
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Table 3 Oxygen demand for maximum sulphur
[20]

production
Cs (mg/L) Co (mg/L) R (%)
46 0.5 76
90 1.1 52
120 2.6 17
T Cs: STWJE; Co: SUHCAF=HEHIAYT Oyt R: BifR#h
AL L.

Note: Cs: Concentration of Szf; Co: Oxygen demand for
maximum S° production; R: Conversion ratio of sulfate.

3.5 pH

S A KA S pH B DIAHERY, AFh
A 08 A K T T 2 A R A A — I8 B pH R
Fil. pH & TR A X G A o 0 A AR H R A
Bl 5 Z RN A HG : SO E R R AR
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TG, DT 2 e ol 2 00 200 B A 1) 2 2 S
T AR A 6 B %) e e 1 AR M, S R
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JU8 BT TR ) e A AR K A5 R pHL 6.0-7.0, i
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MR EE TROVAR R pH XL AL 5
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AL S N R A 1Y B OB R T,
BHEP H RS S pH EEH TR, B,
PEVARRM pH H, AL H, BT
S AR SEIEAT o 380 T ARG I 2 of 2 A B % ik
Wy kK LA S° BIFFEIESE , 24 S AR R 1 pH (i
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N27.7 keg/hist, HALPIH LB R AT 599% ! 1A
A3 1 EURRLFT T B CS TRV, 7 X Ho S HLAT AR i g 2%
BRI ELBENS 46 0 f i dE v

I BT 0 R I R R A K R 43 B A
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