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Abstract :In order to discuss the cooperation of H,- producing fermentation bacteria ( HPFB) in mixed culture, a batch
test fed with glucose and complex organic substance (starch, beef, PEP and peptone) respectively, was conducted to in-
vestigate the effects of mixed culture on H,-producing ability . For the syste mic and accurate analysis , three kinds of the
mixed culture were use to this batch test. It included that the mixed culture with five strains of HPFB ( B49, HI ,
LMI2, LMI1 and B51) , B49 and three stains of nom HPFB ( L10 , Bacteroide3-2 , Sporobacterl ) , and B49 and hydro-
gen producing sludge . The results showed that the cooperation of mixed culturing bacteria was conditional on the sub-
strates . When fed with glucose , which were easily utilized by HPB, the H,-producing ability of HPB was restrained be-
cause of the competition on the cosubstrate bet ween HPB and other fermentation bacteria, and it was quite difficult for
the cooperation of mixed culturing bacteria to be performed. When fed with complex organic substance , the H,-produc-
ing ability of HPB was enhanced via the cooperation of mixed culturing bacteria. Furthermore, a strategy was put for-
ward ,that is , different kind of HPB cultures could be adopted according to the difference of substrates .
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[9.101. @ 40001/ min , , PSB
(127141, @8cheifinger(1975) 1"} 2 ,80°C,I2h ,

( . PSB (pH7.2): NaCl 8.0g; KCI
, ), 0.2g; Na,HPO, 1.15g; KH,PO, 0.2g;
1000mL.
, 1 HPB NHPB
Table I The HPB and NHPB screened out and
’ their fermentation types
D/ mmole L™! QHZ/mmOI.
(gh)"!
B49 114.5 91.8 0.4 1.6 21.6
5 HPB(B49 .H1 .LMI12 .LMI1 B51)
H1 162.1 53.8 0.2 0.5 5.44
3 (L10. 32 1), s 1.4 27.1 2.7 16.9  12.1
( LMI1 0.6 39.5 0.6 16.9 2.94
) 5 L M2 0.7 36.3 0.8 21.0 12.06
’ L10 0.0 8.3 27.1 9.0 ND
HPB , HPB(B49) 3 32 29.1 14.7 3.4 0.0 ND
( NHPB) , B49 1 2.2 12.8 4.7 0.0 ND
18.1 11.7 1.6 1.0 0.75
1) 7d ;ND
1
1.4
1.1
GCl122
S 2m, GDX103 ,60 ~ 80 S
(V=9.6L),
i s , 60mL/ min,
351 C ,
50mL/ min, 490 mL/ min,
s COD 4686 mg/ L, 21 L/
210 C, 190 C. 1mL
d, 48.8 % ,pH3.9 ~4.2 ,HRT =8h.
s 50001/ min,
Hungate , 6 ,
H, CcO, SCG I
210 : ( Qu)
s 2m, TDS-01 ,60 ~80 s
5 HPB( B49 .HI .LMI12 .
s , 70mL/ min,
LMl1 B51) , 3
150C.
(NHPB), :L10. 32
1.5
1. 8 QH2 1.
1.2
QHZ = X
6x10° /mL, H, / [ mmol/ (g*h) ']
5 HPB , CYy = x
H, / (mL/L)
1.6
1.3 1 s
752 , 600nm 145mL .
s ( ODsoonm) - (g/L): 20 ; 4; 2
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1;NaCl 4 ;K,HPO, 1.5 ;MgCl, 0.1 ;FeSO,

*7H,00.1 ;- 0.5; 10mL;
( 0.01; 0.025;
0.025; 0.02; 0.05; 0.01 ;
0.01; 0.025)10mL;

( MnSO,*7H,0 0.01 ;ZnSO,*7H,0 0. 05 ;
H,BO; 0.01 ; N( CH,COOH); 4.5 ;CaCl,*2H,0
0.01; Na,MoO, 0.01; CoCl,.6H,0 0.2;

AIK(SO,), 0.01)10mL; (0.2%) 1 ~
2mL;pH 6 ~ 6. 4(
b ) .
, 357C 1201/ min
pH
B I
CRAMEEND \*\ AHBAD
SERNEE
R 7

Fig.1  Sketch of batch test reactor
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Fig.2 Gas production in the different kinds

of culture by the glucose fermentation
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Table 2 The Hj, producing abilities of HPBs in pure
culture and mixed culture
Qu Y, Qu Y
B49 25.0 1813.8 19.0 1140.0
H1 10.3 1275.2 18.8 631.0
LM12 27.9 975.9 ND ND
1) B49 .H1 .LMI12 .LMl1 B51 ; ND
2.1.2 HPB NHPB
3 3 B49 Q. Yy
LIO. 32 1
,HPB NHPB

HPB
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;@ NADH sl ,
, 1 ,NADH , HPB NHPB
NADH R HPB s
NADH/ NAD" , NADH ,
2.2 B 49
,L10 . 3-2 1
4 4 , . .
( 1) . ,5 HPB 3 NHPB ,
9 2- 1
,B49 Y,
450 49.2mL/L  24.2mL, ,
400 | —e—pag ( B49 :
350 1 —O—L10+B49
Y 235.3mL/ L
<300 [ —a—p13-24B49 o "
o0 [ o s simL,
200 F —e— i , ,
e L
B 150 HPB B49 ;
100 +
B49 , Yy
50 F 2
0 S S 425.3mL/ L 91 mL,
0 5 10 15 20 25 30 35 B49 ,
FEFERITE) /h B49
3 HPB NHPB B49 s
Fig.3 The compare of gas production of mixed B49
cultured HPB and NHPB ( 4A 4)
b s 4
, B49
2 2 s
(LMI1  LMI2) B49 ,
.B49 1~
3 QH2 s 5 ,
B49 B49
B49
; 4 4B ,
3 HPB NHPB
Table 3 The compare of H,producing abilities ’
for mixed cultured HPB and NHPB ’ ’ B49
Qi Y Qi Yu ’
B49 23.6 2430.87 3-2 + B49 10.74 442.34 ’ 4C 4 ’
L10 + B49 17.7 292.26 1 + B49 6.98 579.65 5 >
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B49 )
4 4D , ,3 B49
4
Table 4 The compare of H,~producing abilities in pure culture and mixed culture
/ mmole L~
Yuz pH ODsoonm
B49 117.6 6.35 0.403 4.3 25.3 0.5 1.9
B49 + 757.9 6.4 1.925 9.9 38.7 9.0 7.0
625.3 6.7 1.925 2.1 42.5 12.6 8.1
B49 20.2 5.31 0.44 1.2 10.2 1.2 1.1
B49 + 19.2 6.1 0.146 0.8 6.9 0.6 0.2
12.3 6 0.162 0.2 4.3 1.0 0
B49 33.9 6.35 1.74 2.7 18.3 2.9 1.5
B49 + 45 6.5 1.715 0.4 23.2 0.9 0.5
40.8 6.5 1.8 0.1 29.1 0.7 3.1
B49 49.2 4.95 0.417 2.4 9.9 0.9 0.2
B49 + 425.3 3.6 1.445 9.9 23.0 0.9 7.0
235.3 3.7 1.525 2.1 20.7 1.1 7.1
—o— G - RARSR —e— Bl KR
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Fig.4 The compare of gas production in pure culture and mixed culture
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