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h i g h l i g h t s

� Jatropha curcas seed cake biomass (JSC) was used as feedstock for bioH2 production.
� A pure culture of the bacteria Enterobacter aerogenes fermented JSC.
� E. aerogenes was efficient for 2.5–10 gVSJSC/LFM with a maximum of 238.2 mL H2/LFM.
� A new pathway to enhance by-products valorization in biodiesel production chain.
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a b s t r a c t

Hydrogen (H2) gas is considered the future energy carrier as a clean fuel. Biological processes to produce
hydrogen are very attractive due to less energy expenditures and the possibility to use organic wastes as
substrate. In this work, Jatropha curcas L. seed cake (JSC), a solid residue remaining after oil extraction
from J. curcas seeds for biodiesel production, was used as substrate in a dark fermentation process by
a pure strain of the bacteria Enterobacter aerogenes. Batch assays were performed using the substrate
(2.5 gVolatile Solid/LFermentation Medium) submitted to thermal pretreatment in an autoclave for two differ-
ent exposure times (15 and 30 min) and the results were compared with the ones obtained when the JSC
was used without pretreatment. The best specific biohydrogen production (68.2 mL H2/gVSiJSC) was
attained for the conditions of no substrate pretreatment, which is an advantage from the viewpoint of
energy saving. In the best conditions, the increase of the initial JSC concentration from 2.5 to 10 gVS/
LFM led to the increase of the cumulative hydrogen production and to higher bioH2 production rates.
However a decrease on the specific H2 production from 68.2 to 23.5 mL H2/gVSiJSC was observed.

� 2014 Elsevier Ltd. All rights reserved.
1. Introduction

The energy sector is a major contributor to man-made green-
house gas emissions, therefore, to reach a projected target of 80%
reduction in gas emissions by 2050 will put pressure on existing
energy systems [1].

There is a need therefore to explore sources of renewable energy
that are viable and able to fulfill human energy demands and con-
tribute towards a decarbonised economy. Hydrogen is considered
the ‘‘future energy carrier’’ due to its proprieties as a clean fuel with
no CO2 emissions. It is the most promising fuel with most technical,
socio-economic and environmental benefits [2]. H2 has the highest
energy content per unit weight of any known fuel (142 kJ/g) [2–4].
Among the many hydrogen production processes (conventional and
non-conventional), biological methods are known to be the less
energy intensive, since most of them can operate at ambient tem-
perature and pressure [5,6]. Another advantage is the use of com-
plex organic waste as substrate on bio-hydrogen production
fermentative processes, degrading organic compounds and produc-
ing clean energy at the same time. In addition, the abundant avail-
ability and low cost of the feedstock makes it a very attractive
option from both the environmental and economic viewpoint. In
this context, the process of dark fermentation to produce bioH2

requires carbohydrate-rich substrates and fermentative bacteria
[7,8]. In recent years, bioH2 production through dark fermentation
has received increased attention due to its many advantages, such
as the high hydrogen production rates, the potential to convert
biomass or bio-wastes into hydrogen, and the feasibility of the
effective process design and control [9].

During dark fermentation, bioH2 can be produced by microbial
consortia, where the prevailing feedstock are unsterilized waste
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