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Whereas quantity of fossil fuels is limited, Large-

scale production of hydrogen is a necessity for the 

world. It is concluded that hydrogen is the most 

promising option in the succession of fuel evolution. 

Combustion of hydrogen results lower NOx 

emissions (more than 57-73%) from internal 

combustion engines, which is environmentally more 

desirable 
1
. It does not produce greenhouse gases; 

instead it has a high energy yield (142 kj/g) which is 

2.75 times more than that of any fuel. Compared with 

alternative technology, namely hydrogen production 

from fossil fuels, biomass and water using chemical, 

biological process generate large quantities of 

hydrogen; however, the operation is to some extent 

difficult. Among biological H2 production processes 

such as (photosynthetic hydrogen production and 

fermentative hydrogen production), the fermentative 

production has been considered as a viable and 

effective method. In general, it has some significant 

advantages compared to photosynthetic hydrogen 

production and produces hydrogen continuously 

without light using various kinds of substrates, low 

cost and finally biogas (H2) production. Therefore, 

fermentative hydrogen production has been received 

increasing attention in recent years 
2- 5

. Hydrogen 

production via fermentation involves facultative or 

anaerobic bacteria. Microbiological treatment 

processes require nutrients such as organic substrates, 

a source of carbon and energy, to sustain growth  

and to carry out biochemical transformations. 

Additionally, higher hydrogen yields will most 

probably be achieved through adding proper 

nutrients, thereby enhancing catabolic processes 
6
. 

The various nutrients that may establish can either be 

promoted or inhibited, depending on the adopted 

operating conditions. To this regard, operational 

parameters including substrate concentration, 

temperature, reactor configuration, pH and organic 

loading rate should be the subject for optimization of 

process efficiency. These processes are undertaken 

via different anaerobic bacteria. The characteristics of 

these microorganisms widely differ from each other 

with respect to substrates and process conditions. 

However, there are several high potential bacteria for 
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hydrogen production that nutritional requirement of 

this bacteria depends on the type of bacteria and 

experimental conditions 
7
. The list of microbial 

community of interest includes facultative anaerobe 

species (Enterobacter aerogenes, Enterobacter 

cloacae IIT-BT 08) and obligate anaerobe species 

(Clostridium butyricum, Citrobacter spY19, Bacillus 

coagulans and Clostridium acetobutylicum ATCC 

824) 
8- 13

. Among microbial community, the Gram-

positive bacteria of the Clostridium genus are 

promising, since it has a natural high hydrogen 

production rate. In addition, it is fast growing and 

capable of forming endospores, which makes the 

bacteria easy to handle in industrial application.  

At this time, hydrogen production and its use as 

a fuel are of great significance. Therefore, 

because of hydrogen yields depended on the 

nutrient requirement to the bacterial community 

of Hydrogen production, it is necessary to 

recognize the most optimal rate of nutrient on 

operation.  

Acknowledgements 

This study is conducted with the support of 

Shahid Sadoughi University of Medical Sciences. 

Thus, hereby, the authors would like to appreciate 

the head of Environmental Science and 

Technology Research Center and all those who 

have assisted in conducting this study. 

 

This is an Open Access article distributed in 

accordance with the terms of the Creative Commons 

Attribution (CC BY 4.0) license, which permits others 

to distribute, remix, adapt and build upon this work for 

commercial use. 

 

References 

1.  Arimi MM, Knodela J, Kipropb A, et al. 

Strategies for improvement of biohydrogen 

production from organic-rich wastewater: A 

review. Biomass Bioenergy. 2015; 75(1): 101-18. 

2.  Wang J, Wan W. Effect of concentration on 

fermentative hydrogen production by mixed 

cultures. Int J Hydrogen Energy. 2008; 33(4): 

1215-20. 

3.  Wang J, Wan W. Comparison of different 

pretreatment methods for enriching hydrogen-

producing bacteria from digested sludge. Int 

J Hydrogen Energy. 2008; 33(12): 2934-41. 

4.  Wang J, Wan W. Influence of Ni
2+

 concentration 

on biohydrogen production. Bioresour Technol. 

2008; 99(18): 8864-8. 

5.  Wang J, Wan W. The effect of substrate 

concentration on biohydrogen production by 

using kinetic models. Science in China Series B: 

Chemistry. 2008; 51(11): 1110-7. 

6.  Bakonyi P, Nemestóthy N, SimonK V, et al. 

Review on the start-up experiences of continuous 

fermentative hydrogen producing bioreactors. 

Renewable and Sustainable Energy Reviews. 

2014; 40(10): 806-13. 

7.  Sreethawong T, Niyamapa T, Neramitsuk H, et 

al. Hydrogen production from glucose-containing 

wastewater using an anaerobic sequencing batch 

reactor: Effects of COD loading rate, nitrogen 

content, and organic acid composition. Chem Eng 

J. 2010; 160(10): 322–32. 

8.  Fabiano B, Perego P. Thermodynamic study and 

optimization of hydrogen production by 

Enterobacter aerogenes. Int J Hydrogen Energy. 

2002; 27(2): 149-56. 

9.  Fang HH, Zhu H, Zhang T. Phototrophic 

hydrogen production from glucose by pure  

and co-cultures of Clostridium butyricum  

and Rhodobacter sphaeroides. Int J Hydrogen 

Energy. 2006; 31(15): 2223-30. 

10. Kotay SM, Das D. Microbial hydrogen 

production with Bacillus coagulans IIT-BT S1 

isolated from anaerobic sewage sludge. 

Bioresour Technol. 2007; 98(6): 1183-90. 

11. Kumar N, Das D. Enhancement of hydrogen 

production by Enterobacter cloacae IIT-BT 08. 

Process Biochem. 2000; 35(6): 589-93. 

12. Oh YK, Seol EH, Kim JR, et al. Fermentative 

biohydrogen production by a new 

Chemoheterotrophic bacterium Citrobacter sp. 

Y19. Int J Hydrogen Energy. 2003; 28(12): 

1353-9. 

13. Zhang H, Bruns MA, Logan BE.  

Biological hydrogen production by Clostridium 

acetobutylicum in an unsaturated flow  

reactor. Water Res. 2006; 40(4): 728-34. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
66

26
7.

20
18

.3
.1

.2
.3

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 je

hs
d.

ss
u.

ac
.ir

 o
n 

20
24

-0
4-

26
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               2 / 2

https://www.sciencedirect.com/science/article/pii/S0961953415000471#!
https://www.sciencedirect.com/science/article/pii/S0961953415000471#!
https://www.sciencedirect.com/science/article/pii/S136403211400690X#!
https://www.sciencedirect.com/science/article/pii/S136403211400690X#!
https://www.sciencedirect.com/science/article/pii/S136403211400690X#!
https://www.sciencedirect.com/science/article/pii/S1385894710002561#!
https://www.sciencedirect.com/science/article/pii/S1385894710002561#!
https://www.sciencedirect.com/science/article/pii/S0360319903000247#!
https://www.sciencedirect.com/science/article/pii/S0360319903000247#!
https://dorl.net/dor/20.1001.1.24766267.2018.3.1.2.3
https://jehsd.ssu.ac.ir/article-1-97-en.html
http://www.tcpdf.org

