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Representative results for electrochemical CO, reduction at solid and gas-diffusion electrodes.”**>

Electrode Electrolyte Potential RE Product Nn(%) Ref.

Cu TBABF,/CH;OH =23 Ag co 87 32

Cu CsOH/ CH;0H 34 Ag/AgCl CH,LGH,H,  83,323,23 33

Cu-mesh Neutral solution -1.8 Ag/AgCl  C,Hy, H, 80,9 34

Cu(GDE) KOH =3.0 Ag/AgCl  CyHy 69 37

Cu+Au 0.1 M KHCO; 2.0 Ag/AgCl  CH,LGH, 56.9,17.1 36

0.1 M K,SO4

Ag KOH/ CH;OH —6.0 S.CE cO 90 26

In KHCOyH,0 -1.1 Ag/AgCl  HCOOH 108 35

BDD TBABF,/ CH;OH —4.0 "% CcO 42 24

P{(GDE) KHCO; -1.93 Ag/AgCl  CH, 39 38

Ni/ACF(GDE) KHCO; ~1.6 SCE CcO 67 39

Abbreviations: BDD(boron-doped diamond), n(Current efficiency), RE(reference electrode), GDE(gas-diffusion electrodes),
[0109] TBABF4(tetrabutylammonium tetrafluoroborate).
[0110]
[0111] T e S otH, 2 2o oiisteA HEE 28 o ASterAE EFEE ThoA olibsEAE A

=

[0113] A

[0115] 1. =

)

EEECE LT
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[0117]

[0118]

[0119]

[0120]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0131]
[0132]

[0133]

[0134]
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(1) =89 g3 4 934

e AlFshrlel A WA sl A
dynamics, CFD) 23S o] &3to] AlEH oS F3)3}
AE 5 g TEER A 5o A A4 A5 A
zdlo] g Ao o 98 i ggdyel A9t
—_L

5 ko] o] Q= ART E(foan) Ei AE(felt) § THE4 T2} AT fAle] BE0] Ehol HE A

T-ZA+= Ti BE(porosity 81%, fiber diameter 20 um)2 XA
o

Hel T AglolT,

(2) AL= 45 % 284 A

i
)
o
3,1_',
2.

C0,7F E3F" 0.5M KHCOsE o=t Asjd(anolyte) E MAE HA3fN( catholyte) 2@ AHHEFHZ

1.8 L/min §&o2 2823 392 ZZF3hHA 2.6 VcellS Q7lste] AFSUE, w#dle] & (faradaic
efficiency), CO ¥3& 59 455 Hrlskirt.

= 7ae Ni9 A= A58 AEsta a8 A2 etS Fo] 218 (proton exchange membrane, PEM)S. 2 3t
B9, 0 ABFEES Yehlls 282elal, & 7be Agdl AAE AFS H&ata awa dsEAHs ol

g9 (proton exchange membrane, PEM) S 2 3+ 7%, CO0 Aea&S Yl g Zo|t,

r }0
El

w2 dsfE -2 PEM (proton exchange membrane, 9Fo]-2u3ke}) T AEM (anion exchange membrane, S-9]
23S A8 = XN, & 7a 2 = 7bell YERD ble} Fo] PEMS EAF Ms|dutow Mgt A9
CO0 AZ a8 =& F 3

6, I 70 % % ool e sk el Nisl AL A gl AL Ael 0 A% BEE Hnsh,
agel A= AFe] 0 A8 E] 29) o] B Aow EAFAY.

wEla] 28 Adad e PRNE, SASEL Ti HEZ ) AT AFE Ag, =B FZFL [0, 2 AA 5]
2813 220 28319},
of W tHd 2" FAeLe EHS AHste YeERSIT.

a7] 3% 40l o A

2,

F 4
T4 a4 54 T S4 54
S1E-2F A s A e Nafion 112 (7 51 um) A Bk Ti felt (porosity 81%)
Ny Ag mesh (B 7: 11.4cm, W 3: i on et
AR ’ AT AR 31¢
ikl 102 em?) KRICT 444, A LB
i IrOy/Ti felt (2)7: 12.45 cm,
ek F WA 122 c.mZLKIST MEA AA A, At WA PPO 424




[0136]

[0137]

[0138]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0149]
[0150]

[0151]
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2 Adtel] w2t 2.6 Vol A HAES Jdsto] ol &7 Aol wE bgshE skl
7k AlgE AFske], HAede] a8 2 00 A& Eeleta I A3E F 50 YERUT.

Faradaic co
efficiency(%) conversion(%)
At 1220s 83.8 114
% gat B wyel O ANelo] mE oldsttii ABE 2uo] HER/E A WA LSV HAE AE 1}
EhilE Z2EiZo|th. & b & U] o AAde mE o]ibstehA HEE ~Ee] AeHE e A A4
At H2E AshE dehle ezolt,

ay 2~9-19] AAYG (2.6V/cell)dlAe A7te] WE HAFE= Sl = =
T 9be 28-29] HAY (5.2V/cell)olA e AlFtel w2 AFL=e] Wl 2 0 AF a&5 vephd 1
o}

L 925 Fxstd, 29-19 A5, A 2.6 VoA oF 1.250A2 AFHEE7}F tASE AL Hy + €09 sfefdlo]
a8 (faradaic efficiency)e 3.77%°]aL C02] iz dlo] &S (faradaic efficiency)2 1.39%°]™ H, : CO H]+=
63 : 37°]At}.

H-19] A§- A7FxSte] 2.6 VoA 3.0 V& S718 A, AFEETF 1.75 V2 S7FekARE, dA| digde] &
2 2.27%% Zas7] wldel 2.6 Vel 17t Akl 44 4 9t}

o[>

ki
©

2

b , 2=2®l-09] AL AAS 5.2 VoA ¢k 0.75A% AFILE} kAT FH AL Hy, + €09 e do]
& (faradaic efficiency)e 7.39%¢]x CO2l & do] &&S 1.17%°1H H, : CO H]E= 84 @ 162 (0 A&
-1 tiH] 50% o2 wolx|u, (0 o] a&L 84% (AsdAa

Gl

3}

[ ot

X6
AAL faradaic " CO faradaic
SRl . 488 g
(V/cell) bl (A) efficiency (%) Co dde efficiency (%)
2~ El-1 26 1.25 Bal T 3T 1.4
22 2.6 0.75 7.39 16 1.2

(3) 282014 sl FF /% W] WE AFUE W
£ 108 2g-go4e] Asle T f% el mE AFUE WSS bl 2@ xelth,

= 100 YERd wle} o], 7] 1.8 L/ming] AdM FF F52 9F 4000 & ©]F 1.6 L/mineZ ZAskal, &
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FAEE 1.8 L/mine® X3 AR} 256 FS AFLE (0.75 A)E BT},
[0152] ol= CO7F X3te AHS AXZE o] g3l £ 49, 28 YF == §¢4 2 wE F2 JF-el 0, 7t~
HEo] 2o ggo= A {5 Ayl EAtL o] F&5HAE AlZto]l Al uwel 1 Aol FHA|AL o]
o wWgl HAeHiE AFHoER YUeUER=R, FF F45S 1.8 L/min ooz dAJ A FAS= Aol
RSk R
[0154] o & NMAE FAAJ] HAAAE Fake] AAE Aoy, o £ JAE FAFeR AdYsr] s A
o2, B IAE o AR gom, B A 7|EH AP A @ ok B4 AAE 7R A ¢
d 2 Aol sl gl Wulsieh, B JAle sk ®E X AAe BF B A9 dYef &35k
Aoz B Jjre FAZAQ] RS W= HEd ESHFHL N st PEed Aotk
759 49
[0156] 100 HA=7-3HA
11, 111, 211: A== olH
11la: S35
11b: EA %
11c, 1le, 1llc, 21le: FYH=E
11d, 11f, 111d, 211f: Wi&H=
12, IRy
113, 213: o= A

13,
14,
15,
20,
21:
30, A
40, 42, 140, 14

112, 212: A
=+
16, 114, 116, 214, 216: A itz

115, 215: Mar= A=
X];ﬂjﬂ

22, 120, 122, 124 :
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