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Abstract
i r some businesses
As a sustainable energy source and a source of raw materlals fo e ,
the rcquirement for Production of
s of water, the

gas. As a result,

ficantly in recent yca
auto-t

rs. While clectrolysi
hermal processes are well-known

ir large encrgy requirements make them

unfeasible. When producing hydrogen £4s, biological processes offer a number of
benefits over chemical ones. The two main biological processes that produce
hydrogen gas are the dark and photo fermentation of organic materials (typically
carbohydrates) by bacteria and the bio- phOtolysis of water by algae. The process
of photo-fennentation followed by darkness is a relatively novel method for

producing biohydrogen. The cost of raw materials is on¢ of the main issues with

dark and photo-fermentative hydrogen production. Utilizing the right bioprocess

technologies, hydrogen can be produced from carbohydrate-rich, nitrogen-
and starch-containin

.deﬁcient solid wastes like cellulose g farming and food
industry wastes, as well as from some food industry waste water like whey from
cheese making, olive mill, and baker's yeast industry waste water. The production

. hvd 1
of hydrogen from the aforementioned wastes offers low-cost energy production

hydrogen is a valuablc
hydrogen has grown signi
stcam reforming of hydrocarbons, and

' techniques for producing hydrogen gas, the

and concurrent waste treatment.

[
| Keywords: Hydrogen, Electrolysis,Photo fermentation, Organic waste materials
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1. Introduction

fuel supplies are
is bad for the
to look

g rapidly, fossil
c02, which
y these reasons
that could displace fossil fuels.

ble futurc that shows promise.

ds have been increasin
fuels releases
rs have been inspired b

The world's energy nce
unning out, and burning fossil

environment. Numerous researche
into new cenvironmentally friendly energy sources

Hydrogen is onc "encrgy carrier” of the foreseca ' _
‘ used b
Hydrogen gas is an ccological fuel that produces no CO2 and 1s easily )4

fuel cells to generate cnergy- Moreover, at 122 kJ/g, h}'/drogen has an ene.rﬁy Yl_eld
2.75 times greater than hy The primary problem with USIng

gascous hydrogen as fuel is that it ne t production methods and is not

. i . ic an
casily found in the environment. Hy uced by anacrobic a d

photosynthesis-producing bacteria usi boh.ydrate-rlch Sf)l}r ce
As organic wastes break down into organic acids, which are then utilized

to produce methane, a byproduct In anaerobic environments is hydrogen.
Anaecrobic waste digestion's acidogenic phase can be regulated to boost hydrogen
production. When CO2 and H20 react, algae that are photosynthetically active
produce hydrogen gas. Organic acids are used by certain photo—heterotrophic
bacteria. which includes butyric, lactic, and acetic acids to produce H2 and CO2.
The latter approach has the advantage of producing more H2gas and using waste
| materials during production. Nevertheless, the current rate of the generation of H2
.+ and further technological developments are needed for this process.

1se it uses waste materials and generates clean energy, biological production

| Becar
“helrogen is a creative and promising solution to meet the world's expanding

drocarbon fuels.
eds low-cos
drogen can be prod
ng non-toxic, car

sources.

ener;gy needs in place of fossil fuels.
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2. Literature Review

uman activity and

y nceds have dramatically expanded duc to @ rise in h
are currently the world's main source of energy, yet

llute and harm the environment. One proven
which is obtainable from both not renewable and
rencwable energy sources. This paper presents an overview of renewable hydrogen
asis on biomass (biological and thermochemical) and
and photolysis). There is a discussion of the

mechanisms' limitations. The study also examines a few important issues that are
impeding the global expansion of the hydrogen economy. The lack of a clean hydrogen
value chain, the storage and transportation of hydrogen, the high cost of production, the
absence of international standards, and investment risks are important factors to consider.
The study closes with some recommendations for future research that will help

r':s.g::chers improve the technical efficiency of certain manufacturing mechanisms and
icy guidance that will help governments minimize financial risks in the industry in

"N
Uil
o -

order to scale up the hydrogen economy.

The world's encrg
population expansion. Fossil fuels
their emissions of grecnhousc gases po
effective energy source is hydrogen,

'ceneration sources with an emph
splitting of water (electrolysis, thermolysis,
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3. Working Procedure

First of all we have to fix our sctup.

3.1 Labelling —

| (2) Slurry container

(3) Carrier from one tank to another
(4) Water tank

(5) Final outlet

(6) Gas collection point
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We use waste flowers as a raw material for making slurry

10
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Finally we have to mix uniformly

1
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3.3 Slurry Filling and Connection -

Inlet funnel

12
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Gas outlet from water tank

13
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5. Conclusion

ocarbon fuels and is a clean energy
Hydrogen is not easily found in
d fossil fuels. Therefore, new

1 order to produce hydrogen at a reasonable price.. The
duce bio-hyidrogen: (a) water splitting
algac; (b) dark ferrmentation of wastes rich in carbohydrfltes;
stewaters rich in organic acids. The synthesis of
light, and inhibited by oxygen. Dark

gher energy content than hydr

"
source, it referreed tto as the "energy for the future.
- a1 e g an

nature, in contrast to biomass, natural gas, petroleum,

Since hydrogen has a hi

nrocedures must be created it
following are some of the techniques used to pro
through photosynthetic
along with (c) photo-fermentation of wa

hydrogen by algae is sluggish, dependent on sun . t "
fermentation, the acidogenic stage of the anaerobic breakdown of organic wastes, resu

in the production of hydrogen as a byproduct. Dark fermentation produces' hydrogen ata
<low rate and with a low yield. Photo-heterotrophic bacteria have the ability lo_conv.ert
sanic acids generated during the dark the fermentation process of waste materla!s rich
in carbohydrates into CO2 and hydrogen. Specialized organisms, light, and stringent
environmental control are necessary for the process. For the production of hydrogen from
wastes rich in carbohydrates, sequential or combined bio-processes of dark-colored
photo-fermentations appear to be the most appealing method yielding high hydrogen
vields. Low rates and yields of the hydrogen formation are the main issues with
producing biohydrogen from wastes. Low rates of hydrogen production in bio-hydrogen
production necessitate large reactor volumes. The "state of the art" in bio-hydrogen
ruction needs to be improved through extensive research and development studies.

TN

15
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