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Composition of Fe(IIT)-reducing bacteria from marine sediments
and characteristics of dissimilatory iron reduction coupled to
hydrogen production
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Abstract: [Background] Some anaerobic bacteria with simultaneous dissimilatory iron reduction and
hydrogen production, belonging to fermentative dissimilatory Fe(IlI)-reducing bacteria, have been paid
more and more attention for dual characteristics of energy-saving and environment-friendliness.
[Objective] The composition of dissimilatory Fe(IIl) reduction mixed bacteria in marine sediments was
obtained, and the characteristics of dissimilatory Fe(III) reduction and hydrogen production were analyzed.
[Methods] The dominant population of Fe(Ill)-reducing mixed culture was obtained using
high-throughput sequencing data, and on this basis the characteristics of microbial Fe(IIl) reduction
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coupled to hydrogen production were analyzed under the condition with six different electron donors.
[Results] The result of high-throughput sequencing data showed that the dominant population was
Clostridium, which was attributed to fermentative-type dissimilatory Fe(Ill)-reducing bacteria. The mixed
culture could reduce Fe(Ill) and produce hydrogen using sucrose, glucose and sodium pyruvate as electron
donor and iron hydroxide as electron acceptor. Among the six electron donors, glucose was the most effective
electron donor for double characteristics with high microbial Fe(III) reduction and hydrogen production, with
Fe(Il) concentration of 59.34+6.73 mg/L and hydrogen production of 629.70+11.42 mL/L. [Conclusion]
The results provide evidence for the application of dissimilatory Fe(IIl)-reducing bacteria for biological
hydrogen production, which will widen the germplasm resource of fermentative-type dissimilatory

Fe(IlI)-reducing bacteria.
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Figure 1 The cell growth of the mixed culture under
Fe(III)-reducing condition
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Figure 3 The effects of electron donor on cell growth
and Fe(III) reduction by the mixed culture
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APEEY . B Clostridium saccarobutylicum BS2 L)
SR B 32 R AR A T AR S Al
Bk i BB AN 0.38 mol/mol %
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U85 B A 19 G Rl R 1 S I B S . AR
W E IR G E LSRR RRE, HA U
IR JEATE T = MR G Y, & AT DR R ™
SR, TEWE L AN R R AN RT LAE S
B [ i 7 5 AR 5 AR T 7E S B
A, BRI A2 e A ML R it A
IS/ DEFR A, Faib— R oeae st
4 %ig

IRA R 8 Fg TR Y, ARIER A
Az A R AR A 0 v R O b, BRTRE AL AR
R MR T (Clostridium), & T K WeR) S Ab 4k
AT . TEATE T S AR 32 A SRR
T 2 3 R AT I 2 0 4 ) Ay e A ) S Al A D
& &, IREREBEEA R S48 J5t o™ A 1k
JT o R R R AT F AR, BRI
SR EATIEE Fe(IHR B2 DL R S i f
Ak ] 59.34+46.73 mg/L F1 629.70+11.42 mL/L.
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