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Dark fermentation sludge as nitrogen source for hydrogen
production from food waste

I. Ortigueira & P. Moura

INEG IP., Laboraterio Nacienal de Energia e Geologia, Unidade de Bicenergia, Lizhoa, Portugal
C. Silva

Inztitute Dom Luiz, Faculdade de Cigncias, Universidades de Lisboa, Lizboa, Portugal

ABSTEACT: The biclogical conversion of food waste (FW) into hydrogen (Hz) by anaerchic
fermentation is associated with high production costs and complex supplementation requirements.
The present study focused on the simplification of the Hy production through dark fermentation
(DF) by reusing its residual solid fraction, herein referred as DF-shudge, as nitrogen source for a
subsequent FW conversion. The non-sterile FW fermentation with addition of C. butyricum as
Hy-producing microorgamism and supplemented with two nifrogen sources was compared: am-
momum chlonide (NH4CI) or DF-sludge. The maximnim biogas preductivity, H: production yield
and H; cunmlative production were obtained with the DF shidge supp plementation, reachi m'al—
nes of 4333 =343 ml biogas (L W)™, 1942 =244 ml Hi g mge and 32+ 00 L H: L

spectively. The use of DF sludge improved the fermentation Efﬁ.ClEII.C}’ on H: production h}’ 4-['.'
%%, underlnmg the impact of mytrient recycling m . bugyricum fermentative performance.

1 INTEODUCTION

Orver the past decade, the scienfific commmmity has emphasized the environmental and econom-
ic mpact of wasted food products (Scherhaufer et al. 2018). The act of throwing out food due to
inefficient production and conswmption practices, reaches farther than the mere gesture. It repre-
sents the loss of all resources required for its production as well as those necessary for its proper
treatment and disposal. According to the Food and Agniculture Orgamization of the United Na-
tions, approximately 88 billion tommes of food waste (FW) were discarded in the 28 countries of
the European Union m 2013, a wastage that represents up to 186 Mt COsqq carhon emmissions
(Scherhaufer et al. 2018). While FIW prevention is a required target in the majonity of lemslation
packages dealing with this problem (Corrado & Sala 2018), it 15 not feasible to assume that it
will be possible to reduce or eliminate this type of waste m a nearby future. Therefore, several
studies focus the possibility of FW valorisation.

Food waste 15 a highly heterogeneous mixture of chemieal components, containmg water, car-
bohydrates, proteins, fat, among others. This composition makes it an interesting substrate for
dark fermentation (DF), a biological process which consists on the anaercbic conversion of car-
bohydrates mto hydrogen (Hy), orgamc acids, such as butyrate and acetate, and compost (Or-
tigueira et al. in press). Hydrogen is considered to be an extremely interesting I:lmeruagj CAITIET A3
it has a considerably high energy density (120 MJ kg™), is storable at -233 °C in the liquid form
or in the gaseous form at high pressures of 300-700 bar, and its combustion 1s not associated to
carbon or sulphur emissions (Dutta et al 2014). However, the low production yields which are
normally associated with biclogical conversion systems tend to inflate the production costs and
difficulf the implementation at industrial scale. One strategy commonly used for costs reduction
imvolves the minimisation of the muitrient requirements in the culture media and/or its replacement
by cheaper alternatives. These alternatives should be, m principle. easily attamable. readily avail-
able in large quantities. renewable and emvironmentally friendly (Han et al. 2016). Dark fermen-
tation sludze can be defined as the solid residue obtained after completion of the biological con-



