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Background

« Among the sustainable energy sources, hydrogen is widely recognized as the most promising fuel because of its clean, recycla-
ble and high efficient nature (122 kJ/g). Current hydrogen production technologies mainly rely on petroleum based resources,

Around 96% of global hydrogen is produced from fossil fuels, either directly or indirectly (48% from natural gas, 30% from oil,
and 18%from coal). Only 4% is produced from water electrolysis,

Considering the detrimental impact of current hydrogen production technologies, the hydrogen economy has become a global
concern now. Globally around 700 billion Nm3 hydrogen produced that rely exclusively on fossil fuels,

This calls for development of hydrogen production in sustainable manner from renewable sources such as; organic waste;
non-edible agri-waste biomass

Hydrogen can be produced biologically from renewable sources through use of specific microbes and algae though various life
pathways; dark fermentation process, photo fermentation process, photosynthetic process.

Dark fermentation process is being widely explored globally for hydrogen production, as this process can make use of organic
waste as well as agri-waste biomass as non-edible feedstock for clean hydrogen production
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A Diversity of Biological Pathways
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HYDROGEN PRODUCTION BY DIFFERENT UNIQUE MICROBES THROUGH DIFFERENT PATHWAYS
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We use agri waste as feedstock

Lignocellulosic biomass as feedstock for hydrogen production: Challenges;

+ Lignocellulosic biomass composed of three major components * "Cellulose, hemi-cellulose and lignin® and the proportion of these vary
according to species, tissues and maturity of the plant cell, in the range of 35-50% 20-35%"and "10-25%; respectively.

+ Itis essential to corwvert these complex sugar forms to simple forms In onrder to use as feedstock for biofuel production. Challenge lie in
fractionation of these com ponents and hydrolysis of the complex sugars into simple sugars (glucose, xylose)

It is essential to convert these complex sugar forms to simple forms In order to use as feedstock for biofuel production. Challenge lie in
fractionation of these components and hydrolysis of the complex sugars into simple sugars (glucose, xylose)

Challenges

= Challenge les in fractionation of these
components and hydrolysis ofthe complex
sugars into simple sugars (ghucose, xylose)

» [For production of 26 hydrogen from these
lignocellubosic biomass, it ks essential to explore
fior mid crobes capable of wtilizing ghucose and
Ayioseto produce hydrogen
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SCALE UP OF HYDROGEN PRODUCTION BY
ENTEROBACTER IN 30 LITER BIOREACTOR Biohydrogen production by
Media inside bioreactor was made Enterobacter cloacoe from

Sale up of dark fermentative hydmgen production In20L @20 L
working volume) proto scale Increased hydrogen yiekd eficency
from 2.2 to 2.8 mal of Hymal of xose . 1.27 fold Increase In hydrogen
yield eclency was abserved In proto scaleat reguiated pH
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Process is attractive for Scale-Up
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Conclusion

+  This process has dgritcant potential for scaks up of s
germmEtion ckan hydrgan producdion from nonsedible
agriwask resicue blomass, n g scak.
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