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a b s t r a c t

Consumption of renewable fuels from carbon rich urban refuse is attracting core attention in the ongoing
as well as upcoming research works,among which agricultural waste and municipal solid wastes (MSWs)
are deliberate substrates which have issues on disposal, that can be manipulated toward the production
of cleaner and versatile fuels such as biohydrogen and biogas, and also these gaseous fuels make distri-
bution effortless, since they can be transported easily. Biohydrogen is the only carbon free fuel which ulti-
mately oxidizes to give water as a by-product, and also it is a flexible and safe energy resource which can
be utilized in all sectors globally. Biohydrogen can be converted into energy either through combustion or
fuel cells to generate electricity, and further it releases explosive energy in heat engines. Biogas is a com-
bination of two-thirds of methane (CH4) and the rest is mostly carbon dioxide (CO2) with traces of hydro-
gen sulfide which can be enriched to produce natural gas. Not only the gas but also the spent slurry can
be enriched to be utilized as fertilizer for agricultural crops and hence promoting sustainable biomass
production in the world. Both biogas and biohydrogen can be utilized to produce centralized or dis-
tributed power supply in rural and urban areas and are considered to be cost beneficial. In this review
we focus on the insights into these two prominent gaseous fuels in order to draw more research and
development toward producing a sustainable environment.
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1. Introduction

Gaseous fuels are hydrocarbons, hydrogen and carbon monox-
ide mixtures present in gaseous state which forms the basis of
potential heat energy or light energy that can be readily dissemi-
nated by means of pipes from the origin to the place of consump-
tion. Gaseous fuels are in contrast to liquid fuels and solid fuels,
though some gaseous fuels are liquefied for storage or transport.
They have advantages over liquid and solid fuels in transportation
and the dangers of spillage. Gaseous fuels are classified into two
broad classes of fuel gases based on their sources, those found nat-
urally and those manufactured from other materials. Manufac-
tured gaseous fuels are those produced by man intervention,
usually gasification. These gaseous fuels include coal gas, water
gas, producer gas, syngas, wood gas, biohydrogen, uncompressed
hydrogen or compressed hydrogen, biogas and blast furnace gas.
Natural gas, composed primarily of methane, is the dominant
source of fuel gas. Instead of being manufactured by various pro-
cesses, it can be extracted from deposits in the earth. Natural gas
can be combined with hydrogen (H2) to form a mixture known
as hydrogen and compressed natural gas (HCNG). This review
focuses on the imminent production of manufactured gaseous
fuels, biohydrogen and biogas.

2. Biohydrogen

Hydrogen has been recognized as one of the most potential and
clean fuels for the sheer future, where it acts as a promising alter-
native to conventional fossil fuels which are fast depleting as it is
being used indiscriminately and is detrimental to the surrounding
environment as harmful gases are released on its combustion. Also
biohydrogen is eco-friendly because it releases only water vapor
and energy on combustion. Hydrogen has reached the succession

in fuel evolution with promising technical and socioeconomic
levels apart from its environmental benefits (does not contribute
to greenhouse emissions, acid rain, ozone depletion and energy-
linked environmental impacts). Also when studied, hydrogen has
the highest energy content of 142 kJ/g or 61,000 Btu/lb of any
known fuel. Today 40% of hydrogen is produced from natural gases,
30% from heavy oil and naphtha, 18% from coal, 4% from electrol-
ysis and 1% from biomass. Hydrogen is used as either a direct com-
bustion fuel for an internal combustion engine or as fuel for fuel
cells. However, the largest hydrogen users are fertilizers and petro-
leum industries with 50% and 37% of consumption respectively.
Due to the utilization of renewable energy resources, sustainability
is achieved and considering the crisis of energy and environmental
distress, biological hydrogen production at contiguous tempera-
ture and atmospheric pressure is receiving climbing attention in
the current era [1–9]. Unlike chemical and electrochemical fuels,
biological processes of producing hydrogen are catalyzed by
microorganisms in an aqueous environment at optimal tempera-
ture and atmospheric pressure. The characteristics of these
microorganisms widely differ from one another with respect to
substrate and process conditions. Additionally, these techniques
are much fitting for decentralized energy production in pilot-
plant and its location where biomass and wastes are easily
available, dodging energy expenditure and transport costs
[10,11]. Biological systems for the production of biohydrogen are
presented in Table 1.

2.1. Production methods of biohydrogen

The catalyzing chemical reaction of hydrogen production is rep-
resented in Eq. (1)

2Hþ þ 2e� $ H2 ð1Þ

Table 1
Various biological systems for the production of biohydrogen.

Biosystem Microorganism Reference

Photobiological system (direct biophotolysis, indirect biophotolysis and photo-fermentation) Photosynthetic bacteria [3,12]
Dark fermentation system Facultative and obligate bacteria [10,13]
Hybrid system Fermentative and photosynthetic bacteria [14]
Hybrid system (use of bioelectrochemical assisted bioreactor) [15]
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