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Hydrogen partial pressure (Psz) is one of the key factors affecting Membrane modules
fermentative H, production and thus its continuous removal is
necessary avoiding the thermodynamic limitation by the high H,

partial pressures achieved.

Material Configuration  Area
SAPO-34Zeolite  Tubular  22cm? @
Silicone (PDMS)  Hollow Fiber 2500cm? %

Strategies to reduce Pgﬂz
eIncreasing agitation
*Thermophilic conditions
*Applying a vacuum

*Gas sparging (Ar,N,,CO,,Biogas)

Gas permeation tests
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The objective was to evaluate two types of membranes (silicone Gas *37°C
and zeolite) on their separation ability of the H,/CO, mixture in Cillinder ':‘(;?F’E;]

order to select the most suitable for selective H, removing
produced during a conventional fermentation process.
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Permeation tests
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Effect of feed pressure on hydrogen composition in the permeate and retentate for SAPO-34 (C)Effect of feed pressure on H,/CO,selectivity
zeolite membrane (A) and silicone PDMS (B) membrane. for the two membranes evaluated.
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Volatile suspended solids (VSS) 474+ 16 mg/L values were calculated where Lé 01,
) - |
Biogas flow 2.79+0.38 ml/min it was considered that the s T T e T T
e DSOS m el reactor was operating at Time (days)
e S molH,/mol glucose steady state Stable production of fermentative H2. (D) Biogas
composition.

» SAPO-34 zeolite membrane did not show an appreciable degree of separation
of the H,/CO, mixture (10/90% vol.) under the transmembrane pressure range
evaluated (10 to 80kPa). More research is necessary to find the optimal
operating conditions of such membranes.

»An acidogenic fermentation producing H, in a stable condition was
established. This conventional process had an average yield of 0.82 molH,/mol.

v Silicone (PDMS) membrane is able to separate the mixture,
leading a H,/CO, selectivity of 0.44 (CO,/H, selectivity of 2.27)
for a transmembrane pressure of 80kPa. This allows to obtain a
stream richer in H, in the retentate and a stream richer in CO,
in the permeate.

Acknowledgements
This work was financially supported by FONDECYT 1090482 and

partially by a grant from Innova Chile CORFO (No. FCR-CSB 09CEII-6991). http://www.lba.ucv.cl

N/




