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= The growing demand for biogas requires practical solutions for the treatment of raw biogas or sewage gas in order to meet the grid quality
standards (> 95 % methane content).

= Physical-chemical gas separation methods are energy intensive, produce methane losses, and 40 % CO, is lost as waste.

= Biological biogas upgrading offers the potential for equimolar methane production of the CO, share by providing green hydrogen and using
hydrogenotrophic methanogenesis: CH,+CO,+4H, — CH,+CH,+2H,0

= Membrane biofilm reactors (MBfR) offer a means to overcome the bottleneck of low gas solubility by providing immobilization of a

S hydrogenotrophic biofilm of archaea on the gas delivering membranes.

/Concept of MBfR In biogas upgrading and impact of membrane material

VNG

Biogas: CO, / CH,

R,
dense mIicroporous
Uil silicone polypropylene
biofilm ~__ -
, gas trap
| } max. methane production rates
SR °O: . i1 52NLm2d? «—— 25NLm2d-?
A
! | biofilm formation
<) | B¢l center =
poor — good B L G| section
max. gas quality (CH,)
liquid phase 80 - 85 % — > 95 %0
giip gfip
CHa
MBIfR cross flow concept | |
MBfR with dense S|I|cone hollow- flbre MBfR with microporous polypropylene caplllary membranes
membranes (left: bare, middle after (left: after 60 days of cultivation)

months of cultivation)

! -

MBfR upscale from 3.5to 100 L Membrane wetting

r & = ~ 100-L MBfR
In-situ gas composition
analysis and gas flow
measurement

? | Membrane stack

L %

raw membrane

(" )

Two individually operable
100 L MBfRs with remote
data acquisition and

process control

\_ J

wetted membrane

| mitigation strategies under
£ . . .
AT ﬁ, |nvesuganon:
ndividually adjustable ,
gas supply via mass flow | X : g
C?Qﬁffﬁi?ggﬁ;ﬁ%e - Membrane area to volume = membrane coatlng
Nl ' ratio = 283 m? m3 = pressurized operation

= Intermittant membrane drying
P&ID schematic of 2 x 100 L MBfR system for biogas upgrading

\_ N Y,
Contact: Andreas Netsch & Andrea Hille-Reichel

Karlsruhe Institute of Technology

Engler-Bunte-Institut | Water Chemistry and Water Technology
Engler-Bunte-Ring 9a, 76131, Germany
kandreas.netsch@kit.edu; andrea.hille-reichel@kit.edu

Diese Forschungsarbeit wurde
durch das Ministerium fiir
Wissenschaft, Forschung und Kunst
Baden-Wiirttemberg unterstiitzt.

KIT — The University in the Helmholtz Association WWW. klt.ed U



	Folie 1

