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1. Transportable
2. Safe
3. High energy content
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1. Low nergy density

2. Storage

3. Fuel cell technology

4. Productivity

<E 1> 2A0|X|Q] 4
Energy Energy content | Relative Energy | Energy density Relative energy
(kJ/g) content (BTU/ft3) density

Gasoline 43 100 868353 100
Ethanol 27 63 570948 66
H. (gas) 120 279 290 0.03
H; (liquid) - - 228140 26
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<% 1> Rhodopsudomonas palustris 2| LBIE Ol M2| 7|5

H* Aerobic Anaerobic

Photoheterotrophic
growth

Chemoheterotrophic

Lignin
monomers,
other organic

compounds o
Lignin

Thiosulfate, Ha,
other inorganic
electron donors

Thiosulfate,
Ho, other inorganic
electron donors

Nature Biotechnology 22, 55 — 61 (2003)

2|1 acetate & AtEY 42 =2 29| conversion efficiency = 55%0f O| 232,
.
—

thiosulfate £ At2% AR0|= 78%0|ECt= A ZAut7t QUCt

CH;COOH + 2H,0 -> 4H, + 2CO,
$,05 + 5H,0 -> 25042 + 2H* + 4H,
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1L 2P0l Yo X|o] A+ S fI8 O &2 surface area 7t HQ35IC}

2. 42 Ao 24 249l nitrogenase = highly regulated ot CHEH A O|C}

3. €& A2t S0 = 40| ZHS ST

4. 2Ct ZX X2l electron donor 7} Z Q3}Ct
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Protective translucent coating.
Porous cell + polymer coatings.
Spacer/channel layers.
Perfusive fluid flow to cells

and gas evolution from cells.
Reflective substrate.

Total multi-layer thickness
approx. 1-2 mm.
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Morphology Nitrogenase Nitrogen fixation Efficiency
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