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Valorisation of food waste to biogas

Trace element supplementation for process stability

Laboratory study to optimise trace element additions for stable digestion
Early studies showed food waste digesters accumulate volatile fatty acids (VFA)
Proposed that this was a result of high ammonia concentrations and the loss
of acetoclastic methanogens
A solution could be to stimulate the growth of ammonia-tolerant hydrogen-
otrophic methanogens by selective trace element addition

. Experimental design
( A . Batch tests to confirm trace elements can stimulate VFA removal
: Continuous fed digestion trial at increasing organic loading with different trace
f elements
%’—’ 9 e o e et s o v . Controls included with no trace element addition
\ — . Trace element supplementation removed to observe the effect of washout
rime (daye)
Analytical results
Volatile fatty acids profiles \ . Control digesters without trace element addition showed VFA accumulation
. L EE and increasing the loading led to digestion failure
= R . The inclusion of Selenium in the trace element mix was crucial in preventing
' \ VFA build-up
h Removal of trace elements resulted in VFA build-up

At high organic loadings Cobalt was also found to be required at concentra-
tions higher than naturally present in food waste

_Fsimages . \ Matching results to theory

gl S g0 vl Methanogenic population structure analysed using fluorescent in-situ hybridi-
sation
The only methanogens belonged to the family Methanomicrobiales indicating
that acetoclastic methanogenesis was absent .
The starting hypothesis was shown to be correct as the addition of Selenium
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MS1414 Methanosarcinaceae CTCACCCATACCTCACTCGGG Cy3 red 50
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EUB338 Bacteria GCTGCCTCCCGTAGGAGT Cy5 blue 20~50
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Laboratory to full scale plant

, . . 1¢) T g —
) valorsul ATEEAENE Lo Rasi?  Southampton ’.@ A

® l | e N
N\ e il T
‘ o Bl & . A ®
: [ Yaaly BIOGEN
ECO SOLlDS R VE OLIA UNIVERSITY OF [YVASKYLA Ny J) W’etener o
INTERNA ENVIRONMENTAL SERVICES ~ = biokassutcknologiaa




