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Fig.  1.  Possible pathways to obtain chemicals from carbon dioxide.
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Solvent Concentration (M)/conditions 

Water 0.033   

Methanol 0.06   

Tetrahydrofuran (THF) 0.205 ± 0.008 
Acetonitrile (AN) 0.279 ± 0.008 

Dimethylformamide (DMF) 0.199 ± 0.006 

Dimethylsulphoxide (DMSO) 0.138 ± 0.003 
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Year Electrode Experimenat  parameters 
(electrolyte, conditions) 

Main Products 
(Faradaic efficiency,  
%) 

Refs 

GC, Cu Ru(2,2’-bipyridine)2(2,2’-bithiazole)2+ mechanism 24 2007 
granulated Sn, 
continous reactor  

0.5 M KHCO3 + 2 M KCl and 2 M KOH formate 60 

Cu  - review 25 2006 
- aqueous  Formate (86) 56 
Cu Deactivation of Cu CH4 and other 

hydrocarbons 
26 

Cu+Au 0.1M KHCO3 ;  0.1M K2SO4 CH4 (56.9)  
C2H4 (17.1) 

54 

Cu   polycrystalline sulfuric and perchloric acid electrolytes   CH4, C2H4   CH3OH, 
HCHO 

27 

2005 
  

Pt and Pt/C Competitive adsorption  
CO2-H2 

 mechanism 59 

polypyrrole (PPy) 
electrode 

methanol/ 
LiClO4  

CH2O(1.9)   
HCOOH  (40.5) acetic 
acid (62.2) 

5 

Pd–Pt–Rh alloys - CO 28 
GC  MeCN-water presence of   tetra aza 

annulene]++   
 52 

Pb-granules    aqueous medium  formic acid (94) 30 

2004 
  

Cu-mesh electrode  Neutral solution  C2H4 (80) ; 
 H2  (9) 

 
31 

2003 Au - polycrystalline DMSO, hexa-aza-macrocycles   and its 
Co(II) complexes 

CO and HCOOH 
 

55 

- methanol/LiClO4 - 32 
Cu    aqueous NaHCO3  CH 4 ( 46)   33 
rhenium and Cu-Rh     (EQCM) with  CV CO, CH4 (31%)  34 

2002 

GC Methanol- 
�

diphthalocyanine complexes 
and phthalocyanine films 

CO, CH4, HCOO- 58 

Au-  prepared by 
sputtering 

KCl and KHCO3 CO and H2 35 

Rhenium  
electrode-posited on 
Au  

methanol CO (57), CH4 (10) and 
H2 (33) 

36 

2001 

Pt porous  perchloric acid Formic acid, methanol, 
methane (traces) 

37 

Pt - Polycrislaline  Acidic media  - 38 
Au - polycrystalline    DMSO   mechanism   53 

 

Cu aqueous CH4, C2H4 57 
1999 Cu CsOH/ 

methanol 
Methane (8.3), ethylene 
(32.3),   H2 (23) 

39 

Ag KOH-methanol  carbon monoxide and 
formic 

 
40 

p-InP,  p-GaAs 
photocathode 

methanol CO  
41 

Pt, Pd supported 
GDE 

- methane (38.8) 21 
 

Pb KOH/methanol Formic acid, CO, 
methane 

 
44 

1998 

Cu/Zn oxides  
 

at -1.30 V. Total  reduction 
(40.5) 

45 
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Fig. 2. Faradaic efficiencies for the products formation on Cu electrodes in bicarbonate solution at  - 2.0 V, depending on temperature
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Fig.  3. Pathways for methane, ethylene and formic acid formation
on Cu electrode.
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Supporting salt, 
conditions 

Main products 
(Faradaic efficiency, %) 

References 

KOH/aq 
CO (98) 
hydrocarbons (<2) 

39 

Benzalkonium chloride 
CH4 (42.5) 
C2H4 (2.4) 

50 

tetraethylammonium perchlorate/methanol  C2H4 (11.5) 
 

51 
  

CsOH (243 K)/methanol 
C2H4 (23.7-32.3) 
CH4 (8.3) 

39 

KHCO3 (298 K), aq. 
   

CH4 (16-17.8) 
C2H4 (12.7-14) 

49 
  

KHCO3 (273 K), aq. 
  

CH4 (24.7) 
C2H4 (6.5) 

48 
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