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Biohydrogen production from
pretreated rice straw wastes
via anaerobic reactors
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Egyptian-situation

A Millions tones of
lignocelluloses material such,

as agriculture residues-are

wasted every year:in Egypt
(Yakout-and Elsher2010.

A 25 million t/y, of agro-residues
are estimated, of whichl2
million tons are used for
heating or for industrial
purposes (Allam-et.al 2011).
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Egyptian situation

A Another 3 million tons arewsed to
produce lbiegasTihe=remaining .
portion of rice strawiisddirectly
burned andcauses:seriousral
pollution.

A Therefore, converting cellulosic o
biomassiintoHyadregenwilbbe ;
great significaneerinsolving
environmental pollution and
energy shortage.
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Why hydrogen

A Clean fuel with no:CO ', emissions

A Can be-easily used in fuel cells for
generation of electricity

A Hydrogen has a high-energy:yield
of 122 kJ/gwhichis - 2.75 times
greater than hydrocarbon fuels

A 50 million tones of hydrogen are
annually traded world wide with a
growth rate of 10%
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Advantagesof.biolegical H
praduction

Less energy requirement
More environmentally friendly
Increase the use of renewable
Combined with waste disposal
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Fermentative H, yield (theoretical)

hexose — CH,COOH (acetate) + 4 H, AG°=-182.4kJ
(that is 4 mol Hy/mol hexose or 0.5 m® H, / kg carbohydrate)

hexose - CH,CH,CH,COOH (butyrate) + 2 H, AG®= -257.1kJ
(that is 0.25 m3 H, / kg carbohydrate)

But H, production is thermodynammally unfavourable
as H, concentration rises! B
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Rice straw Nitrogenase
(cellulose /starch enzyme

containing
agricgitural wastes)
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AAssessment the efficiency: of uthow
anaerobic reactor (UAR) for
continuous biohydrogen production
from pre-acidified rice straw waste
under mesophilic conditions

A Studying ‘the-effect of different
organic loading rates (OLRs) on the H
yield, carbohydrate conversion.-anc
COD removal efficiency.
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Resultscof-batch: experiments

A The modified Gompertz equation was-applied to
determine the H production potential (H), and
maximum hydrogen production rate (R. In these
experiments; the UASR reactor was-used which-w
continuously -operated for six-month prior starting

gt & -1 S A toRiaguation10 4 T
H (t)=H exp<- exp[R%_I (/ - t)+1]>

H(t)=H exp<— exp [R'%—I (t)+1]>

Where H (t) is cumulative H, production (ml) at' time t; H is H,
production potential (ml); R is H, production rate (ml/h); and e

the batch experiments Therefore; lag phase perio
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Kinetic parametersof kproduction estimated |
by the modified Gompertz:equation

HCL conc ((%) 0 0.36

R (ml/h) 477 12183
P (i) 286 946117

0.8 0.8

H, production rate (R,,) and H, potential
(P) from pre-acidified rice straw at
different contact time

24 26

1193 11922
566228 583033

0.996 0.997
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kinetic parameterscconcerninghthereftectf of-ptkhon HW
production rate (R,) and i} potential (P) estimatedhlby
the modified Gomperizequation

5.6 6.3 6.7 7.3 8

1641 136.6 12987 13.838 12.808
104538 7018@®b 672065 956:99 90188

0.91 0.99 0.983 0.9 0935

kinetic parameters of H, production estimated by the
modified Gompertz equation and HY

Egypt-Japan University of Science and Technology (E-JUST)




Results of continuous experiments

concerning the effect of OLR

H2 yield versus OLR imposed to mesophilic UAF
fed with pretreated rice straw.
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