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In 2014 the gross electric power generation in Germany totalled 639,6 billion kWwh. 4
major proportion of the electricity supply is based on Renewables (wind, water,
biomass, photovoltaic) account for 26,2 %, lignite (25,4 %), hard coal (17,8 %) and
nuclear energy (15,8 %). Natural gas has a share of 9,5 %.
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WA
Formic acid HCOOH
Acetic acid CHz:COOH

Propionic acid CHsCOOH
Butyric acid C;H  COOH

LCFA

Lauric acid Cy1Hz3COOH

Palmitic acid <C;5H5,COOH

Stearic acid CyHy; s, COOH

Oleic acid Cqi7H3z:COOH (one double bond)
Linoleic acid C;;H3,CO0OH (two double bonds)
Linolenic acid C4:H:oCO0OH (three double bonds)

CsH1206 + 2H,0 —2CH;COOH + 2CO, + 4H, (2)

ﬁ CeH120s— 2CHsCH,0H + 2CO, (3)
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CH3CH20H —+ 2H20 —_—
CH3COO— -+ 3H2 + H* (5)
2HCO3 + 4H; + HY———*
CHszCOO™ +4H20 &)
CH3CH,OOH + 2H,0
CH3zCOOH + 2H: + CO» @
CHz:CH>CH>COOH + 2H,O ————™
2CH3;COOH + 2H:> 8)
CH3(CHCH3)COOH + 2H,O —
2CHzCOOH + 2H-> ©
CH3CH2CH2CH2COOH + 2H20 —_— -
® CH3COOH + CH3zCH>OOH + 2H>» (10)
l| |
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- Methanogenesis

CO; + 4H,—> CH, + 2H,0 (13)

CHzCOOH — >  CHj + CO» (14)

AHCOO+ 2H,O — ™ CH, + 3CO, + 2H,0 (15)

ACO + 2H,O —> CH, + 3CO, (16)

ACH;OH —* 3CH, + CO, + 2H,0 (17)
ACHsNHz* + 2H,O — 3CH., + CO» + 4NHJ4* (18)

2(CHz)2NH,*+ 2H,O —> 3CH4 + CO, + 2NH.4* (19)

4(CH3)3NH* + 6H,O ———* 9CH, + 3CO; + 4NH4* (20)
2CHz:CH,OH + CO,———* 2CH3;COOH + CH4 (21) o
V.
\_
CH3OH + H,—/* CH,4 + H>O (22)
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