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Wasserstoffproduktion bei der RAG

O Elektrolyse

O In Verwendung 0,5 MW 100 Nm3H,/h Alkalische Elektrolyse
o
090 OIn Bau 2MW 400 Nm3H,/h PEM Elektrolyse
O In langfristiger Planung grof3technisch
. +. O Methan-Pyrolyse
‘A OIn Bau 0,5 MW 600 Nm3H,/h Methan-Elektrolyse

O Biologische Wasserstoffproduktion
O Nicht geplant
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Biologische Wasserstoffproduktion

Biological H, production

Light Light
dependent independent

| - | — —
Bio- Photo- Dark

Microbial

photolysis fermentation fermentation electrolysis

12H,0 —— 12H, + 60, CeH;,04 + 6 H,0 gt 6CO, + 12H, CeH1206 +2 H,0 — 2CH3COOH + 2C0, + 4H,  CeHi206 + 2 H,0 > 6CO;, + 12H,
ig
(Green algae) (Purple non-sulfur bacteria) (Heterotrophic bacteria) (Electroactive bacteria)

(Photosynthetic bacteria)
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Light dependent bioglogical H, production

O Light (+ organics) -> H,,

O Technical challenges
OLow H, yields
O Production of O,
O Complicated reactor design
O Low light conversion efficiency
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Dark fermentation

O Fermentation of organic material {Orga“ic mate”a'} ‘@

ood waste
O No Light energy needed Agrli:cultural\:/aste
O Simple reactor design (CSTR)

Waste water

O Side-products:

O Organic acids (acetate)
0CO,

O Thermodynamic limitation (Thauer limit)
O Separation of H, and CO, necessary

O Low H, yields [ Organic acids ]
O Same substrate as biogas
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Dark fermentation — integrated process

- - . @ Mlcroblal
Organic material
[ J I electroly5|s

g e NI

Agricultural waste
Waste water

[ Organic acids ]

Material use
(chemical industry)
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Micorbial Electrolysis Cell (MEC) n

-

O Conversion of organic material Biofim
O Also non-fermentable organics
O Voltage needed: 0,4-1,4 V

Qrganic

substrate j C Ht
Ht+e +(0» H>

O Electroactive microorganisms

(bioanode) -
O Problems: ANODE ‘g\ CATHODE
O Scalability of bioelectrochemical S T\ o e He
Systems Hasibar, 2021 roton excnange Memaorane

O Robustness of microorganisms
O H, production rates / yield
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Applications of biological H, production

O Lab scale experiments from late 19t century on
O Pilot scale from 1990s on
O No large scale applications yet

O Potential:
O Waste water treatment
O Joint application with biogas production
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