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Bioaugmentation of Hydrogen Producing Bacteria on Operation of Bio-hydrogen

Producing Reactor
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(1.School of Chemical and Environmental Engineering: Harbin University of Science and Technology, Harbin 150040, China; 2.School of
Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: Hydrogen producing strain Ethanoligenens sp. B49 was inoculated into activated sludge of continuous stirred tank reactor( CSTR)to
bioaugment hydrogen production. Hydrogen production capacities; compositions of fermentation products and pH value before and after
bioaugmentation were investigated. When organic loading rate was 12 kg/Cm’*d), bioaugmentation of hydrogen producing strain enhanced
hydrogen production rate and improved the composition of fermentation products significantly. After bioaugmentation, hydrogen production rate
increased from 3.6 mmol/Ckg*d) to 5.7 mmol/Ckg*d), which was 1.5 times as that before bioaugmentation. Before bioaugmentation, average
concentration of ethanol, acetic acid and propionic acid were 6.8 mmol/L, 5.3 mmol/L;4.8 mmol/L respectively, while after bioaugmentation,
those were 10.5 mmol/L~ 7.5 mmol/L and 1.7 mmol/L respectively. Ethanol and acetic acid accounted for 86.8% in total fermentative
products after bioaugmentation, while only 72% before bioaugmentation. pH value of effluent dropped from 4.5 ~ 4.7 to 4.3. Bioaugmentation
of hydrogen producing strain is helpful to promote the formation of ethanol-type fermentation in low organic loading rate.
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Fig.1 Schematic diagram of experiment

1.2 NERIR 35 Y A i TR

J52 18 g% PR B Al e o A 3 v K HE TS0 1 ST
oM IR RN B S N i s S i R AR S 42 7
FAF TN N RGEL L 40 d AATSERT KB
RERE AR AP s ACHIE ST, A N AR G I AE
7K COD 43 000 mg/L~pH {H 4 4.6 F1 ORP 24 - 300
mV EE IR
1.3 BRI KR 707 %

PR AR PR R A DAy s ZR R TV R 2 ER 5 A )
AR FFCE T SYIAIE 5 F 0 2 0 26 11 e 2% S8 R
Ethanoligenens sp. B49. /7 A W Rl 4 K3 7K A
TRC R M R IR 2, B R R G 7 AR 4 SCIRRL 17
BC . 7= SR (1) 15 77 75 R H G () Hungate TR 48
PBRAFEOR 7 SR B O B 25 e R R IR W I £ 2
Ay S S S N

1.4 W HIEY

TG A g Tl S A ) (1 A2 s T T T ke PR
AHUEIK, BosK H$En b & N F P, fF1E7K COD:N: P
~1000:5:1.
1.5 ZpAfrBiH fsE I ik

TRORH A 3y 19 P2 ) R Y GC-122 A 4 35 A
CHAIART I 28, 2T IE 50 ml/min, H, 3% 50
mL/min, ¥ THLE 50 mL/min, #EFHELE 190°C, HEFE
2 pls pH E & K H] pHS-25 B2 2 vl 7= i i
AW E T, REEAAR A R sc-TT A2
AR B BT R I 2, E 4R TDS-01 (60/80
FD, BURIE 70 mL/min, HEFE 3 500 (L MLVSS
BIFYR I ERIVENE

2 ER5SH

2.1 B Ak R K D45 B N TR 5T

7K I35 BRI [0) CHRTD A2 5% W0 A2 W it A R K —
ANEESH N TAE RN 4 1 77 E AL 1S B UK
P, 384T o W R AT Rk HRT . AH & 2R A s Ak i o
HRT i/, S5 380 N 2% 7 S0 01103 5% 56 i)
R RACTRT A ST 2o P TR B 5 BRI s A PR ROR, . 52
B R HRT 5 R N 28 H 7K 8 W 1) Ok R AT
TS, g5 Rl 2 pros . eI 2 mr L, B K O 4 B
IS T4 (390Nt 7K R PR A 40 5 R W 1 I, 4 S
RIK IV BRI R 4.4 h I, 7K BT 4 0 T 4
TE 2] 220 mg/ L, Al A KBS RS Ve 22 AR 00025 1
KB 6.5 h B, H K BRI R 92
mg/L. R 23T A by A 40 ) S0 I I3 25 7 A2 40 s A By
BRI 7K 45 B ) 1) . ORBFAE 6h 24
2.2 VAR AR Ak I IR 5T

TR 2 G2 T A RR AR 0 PRV U6 MLVSS )
SR, Qi 3 BT L AT I 3 T B AR RO 9 A AR
G PR T i, TR 8 P R T U s B 2 38 T
TERFAAT N 9.9 kg/(m’ =d) B, MLVSS 14 8.0
g/ Ly AR AT T 55 22 21.9 kg/(m’® DB, MLVSS 14
F16.2 o/L. 7346, h T ARIUE 7= S0 st AL S5 78 RN 2%
P PR B RSB, 7 S B BN B3 Pk V5 e B, N AR IE
TR P LA . 0 DR 5 AH [ 110 40 B 43 e Bl )
SATE, B HIBARE AT N I Aok, B0 &
BRI TR 4500 70 B A0/, n] AR AR P A TR A8 AT AR
U, A W s A Nk R AR ARG 10 ~ 15
kg/(m’ « D AR AT 84T HIREAT
2.3 U EE T B49 IR K LN AR Ak 1)

1/,
Al



12 34 ZRA AR I T SN 1 7 S R s AR A T 5T 2845

250

200

150 —

100

tHAKB#Y/mg L

w
=]
T

, LN

|
102 7.6 6.5
7K 73 4% B B )/

2 HRT ¥ HKZZYRIFME
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Fig.5 Specific biogas and hydrogen production rate before and after bioaugmentation
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Fig.6 Fermentation products before and after bioaugmentation
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