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Effect of Fe and F&’* on Hydrogen Production Capacity with Mixed Culture
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(1. School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China;2. College of
Che mistry , Jilin University, Changchun 130023, China)

Abstract : The effects of Fe and Fe>* concentration in the external environment on hydrogen production capacity of ethanol-type fer-
mentative microorganis m flora were investigated. The optimum range of Fe and Fe*" concentration enhanced hydrogen production
were obtained and the characteristic of fermentation types at different concentration of Fe and Fe?" were discussed. It was demon-
strated that both Fe and Fe>" were able to enhance the hydrogen production capacity of microorganism flora. The maximum hydrogen
production yield of 143 .7mL*g™ ' glucose and the maximum specific hydrogen production rate 21.2mL*(h*g) "' were obtained at
Fe’" concentration of 200 mg* L™ ' and 50 mg* L™ ' . The maximum hydrogen production yield of 156.1 mL* g™ ' glucose and the maxi-
mum specific hydrogen production rate 23. 5mLe(h*g) - ' were obtained at Fe concentration of 1000 mg* L~ "and 500 mg* L~ ' At the
same concentration, the enhance ment of Fe is better than Fe?™ when the concentration is higher than 50 mg* L~ LA sequential ex-
traction technique was used to represent arbitrary divisions bet ween different metal forms of Fe’" in the mixed culture .
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Table 1  Kinetic parameters on hydrogen fermentation
Fe? "/ mgeL"! Fe/ mg=L"! P/ mL R,/ mL*h-! Vh e RSS Q/ mLeg™! R/ mLe(g*h) '
44.9 .39 0.97 72 108.7 15.9
2 45.3 .47 0.95 100. 4 112.9 16.5
10 48.0 .08 0.95 68.4 116.6 20.53
50 56.4 .18 0.97 84.4 118.0 21.2
200 77.1 .06 0.97 158.4 143.7 17.8
500 77.6 .97 0.97 224.7 140.5 20.4
1000 68.8 .57 0.98 148.7 131.7 17.1
1500 57.2 .24 0.97 56.2 127.2 14.9
2 58.7 .80 0.96 130.4 109.0 18.7
10 55.5 3.36 0 0.98 46.7 111.4 20.4
50 60.7 3.20 0 0.98 81.1 114.3 21.3
200 70. 4 3.81 0 0.98 63.3 142.0 22.4
500 80.1 4.43 0 0.97 6.82 152.3 23.5
1000 82.3 4.34 0 0.95 32.7 156.1 22.9
1500 78. 4 4.03 0 0.95 56.0 148.3 21.9
CH3;COSCoA 2+ 2H Fe’ ' JFe? 200mg/ L
CH3;COCOCH 3 2Fe
N (U, Q 143.7 mL/g, 32 % ;Fe? "
50 mg/ L R 21.2 mL/(g*h),
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33%. Fe ,Fe
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— 44.% ; Fe 500mg/ L R 23.
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Table 2 Effects of Fe?" concentration on the specific 5) .
production yields of VFAs and ethanol
o2  mgeg”! 80 50
/mg*L"' 70 |
284.73  125.60  26.91 28.34 2.26 60 L 40
2 321.02 149.36  21.58 18.86 1.74 2 50
o~ — Fet iR E £l
i | Fet 3=
10 296.65 116.63  26.37 18.95 1.72 pe 0 F R R an J30 =
50 349.43  155.53  18.55 27.89 2.33 i | —Fed’iH A =
i : : : : B 30 [ Fe gk ..é
200 536.51  244.07  39.19 60. 64 4.80 20 [ IR ] 20
nu R .
500 533.6 259.6 41.66 55.15 3.93 10 - AA
1000 346.21  198.61  22.64  23.66 3.07 0 ! ! ! 10
0 1 2 3
1500 306.43  179.28  23.87 17.97 3.87 lg[Fe’* 5§, Fe]
3 Fe 4 Fé* Fe
Table 3  Effects of Fe powder dosage on the specific Fig.4 The effect of Fe’" and Fe on the biogas
production yields of VFAs and ethanol production and final time
Fe /mg.g'I
/ mgeL"! Fe (
284.73  125.60  26.91 28.34 2.26 ), , pH
2 270.12  141.07  15.30 13.53 0.09 ,pH Fe
10 274.58 118.42 7.37 15.71 1.15
50 280.09 112.02 17.35 15.52 0 2.4 TFe?t
200 431.87 100.07  14.39 12.43 2. 40 , ,
500 428.28  193.02  26.90  24.16 0 Fe? ™" (Fe**/VSS) ,
1000 319.96  113.56 18.39 21.56 0 6 7. 6 s Fe?*
1500 522.00 171.72  34.79 32.47 1.67 2 ~50mg/L , Fe® "
Fe’* : 50mg/ L
2+ 2+
H, CO,.Fe Fe?* , Fe : Fe
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The effect of Fe>* and Fe on the glucose degradation efficiency and final pH
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