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Summary

The soaring concentration of carbon dioxide in the atmosphere intensifies the greenhouse
effect. How to reduce carbon dioxide pollution has become an important issue. Among them,
CO3RR (CO; reduction reaction) has a great development. Using electrochemistry to reduce carbon
dioxide through metal catalysts. The obtained product can be used as fuel source for fuel cell,
chemical raw material, and many other applications. It is regarded as an environmental protection
technology with great potential in the future.

Although copper as a catalyst can obtain a variety of products, it lacks selectivity. Therefore,
we decided to use silver as an aid to make bimetallic catalysts for improvement.

In this experiment, copper-silver nanoparticles with a core-shell structure were synthesized,
and carbon black was used as a carrier to make a metal catalyst.It can prevent copper from
oxidizing during the reaction while retaining the properties of both metals. We began to think
about how the reduction temperature affects the formation of bimetallic catalysts, which in turn
affects the selectivity of products. We plan to synthesize copper-silver metal catalyst by
oleylamine-oleic acid method, change the temperature conditions, and try different metal ratios
to find the best reaction conditions for improving efficiency.
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7ELA Cu(CH:COO): 5z AgNOs TE FsRilsEY) - o3 Al DA LL O FOR I B R T &
B AR AN MR o AE[EIRE 3:3 HYRTSEYRRCFTCEOR S S R - 180°C ~ 220°C
T E R EEBIRLIE E i $R=1:5.77 ~ 210°C BY/& 1:1.75 A1 240°C #Y2 1:1.85 > [f[EIEE
180°C fo&fF M CERISEYIELH] » Cu3Agl F5EIHE:#R=1:0.71 » Cu3Ag2 /2 1:2.46 » Cu3Ag3 /&
1:2.91 > Cu3Ag4 /2 1:3.80 > Cu3AgS & 1:5.12

A EBF A AR LS

Cu(%) Ag(%)
Cu3Ag3 180C 14.775 85.25
Cu3Ag3210C 36.29 63.71
Cu3Ag3 220C 14.78 85.22
Cu3Ag3 240C 35.11 64.89

MHEBFAEAR R RS
Sample Cu(%) Ag(%)
Cu3Agl 210C 58.55 41.45
Cu3Ag2 210C 28.90 71.10
Cu3Ag3 210C 25.59 74.41
Cu3Ag4 210C 20.84 79.16

Cu3Ag5210C 16.35 83.65
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HATEAMSRILEIS - TR E BB EMERAEHE - MBGEAE K ER B & E-
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FEE o
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CORR » WUIEEYILL GCERASEIM T » v DMERF A (o #8)0.5 71 2.1 2246570
#2258 H, il CO Kyt -

RIEFEEE A E 4 B L MR M@ 13 ~ 14~ 15 Fow » CudAg3 180°C HY Ha £E-
1.5V BF ~ CO F£-1.4V B ERI 8RR S » CudAgl3 210°C Y Ho 4F-1.5V ~ CO F£-1.3V B§i%
RISEREEE S » CulAg3220°C Y HofF-1.5V ~ CO 1F-1.4V B AR R e - CudAg3 240
C #Y HoAE-1.3V ~ CO 1E-1.5V BREARIE R A S « B R-1.3V BF » Ho F1 CO AYEIEERY
ZOTRIAE 240°C M 210°C SRR T s > BEERR-1.4V 1 > HoF1 CO HYERI SR 7l
£ 240°C #1 210°C ARG N iem » BB R-1.5V B > H Al CO BYERISERER ST BIAE 240°C
F1210°C SRR M s ©

7 CO HYERIFERAEE B » CudAg3 210°C #Y CO FER A HAMIERE » 1 210°C
/2 BE E RS st (EDS) FTHI&E RS 2R & E R/ iV T B A REE IR
CO2RR Ffiffitasie -

FE-1.3V ~ -14V ~ -1.5V =ZFEAREEE T > Cu3Ag3 210C BB A &ESRER » #iEHE
iR CO B AR AR S A IR A -

R B E A ) < R L

Sample V vs. RHE I(A) H2 FE(%) CO FE(%) Total FE(%)
Cu3Ag3180°C -1.3 0.00182 45.24 10.05 55.29
-1.4 0.00326 41.60 22.64 64.24
-1.5 0.00539 35.73 25.13 60.86
Cu3Ag3210C -1.3 0.00408 56.00 30.70 86.70
-1.4 0.00730 63.59 24.64 88.23
-1.5 0.01092 06.81 26.55 93.36
Cu3Ag3220C  -1.3 0.00343 05.57 19.38 84.95
-1.4 0.00551 05.98 24.55 90.53
-1.5 0.00825 70.72 20.57 91.29
Cu3Ag3240C -1.3 0.00316 92.42 0.00 92.41
-1.4 0.00704 87.97 0.00 87.97
-1.5 0.00952 79.93 8.22 88.15

11



FE (%)

100.00

90.00

80.00

70.00

50.00

40.00

30.00

20.00

10.00

0.00

-1.3V

1111

Cu3Ag3 180

Cu3Ag3 210

Cu3Ag3 220

Cu3Ag3 240

mCo

mH2

13 Cu3Ag3/C 1£ -1.3 V N2 YA RE Y AR EERCR

FE (%)

100.00

90.00

80.00

70.00

50.00

40.00

30.00

20.00

10.00

0.00

-1.4Vv

11

Cu3Ag3 180

Cu3Ag3 210

Cu3Ag3

220 Cu3Ag3 240

HCO
H2

14 Cu3Ag3/C{E-14V N Z

12

s

W 7N




FE(%)

1.5V
100.00
90.00
. 2
70.00
60.00
50.00
40.00 79.93
000 66.81 oLt
20.00

35.73

0.00
Cu3Ag3 180 Cu3Ag3 210 Cu3Ag3 220 Cu3Ag3 240

15 Cu3Ag3/C £ -1.5 V T Z SR REEY) AR EERER

-1.3V

0.006
0.005

0.004

current (A)
(=)
(=]
(=)
w

0.002

0.001

Cu3Ag3180-1.3V  Cu3Ag3210-1.3V  Cu3Ag3220-1.3V  Cu3Ag3240-1.3V

16 CO:RR ##F2H Cu3Ag3/C 1 -1.3 V NRTEANVER

13

uCo
H2



-1.4V

0.008

0.007 m—- —0
0.006
0.005

0.004

current (A)

0.003
0.002

0.001

Cu3Ag3180-1.4Y  Cu3Ag3210-1.4V  Cu3Ag3220-1.4Vv  Cu3Ag3240-1.4V

17 CO:RR ##F2 CulAg3/C 1 -1.4 V FArEAMNENR

-1.5V

0.012
0.01
0.008

0.006

current (A)

0.004

0.002

Cu3Ag3180-1.5V  Cu3Ag3210-1.5V Cu3Ag3220-1.5V Cu3Ag3240-1.5V

18 CO:RR ##FZEH Cu3Ag3/C 1£ -1.5 V NATEAHVER

14



FEIEE ORISR FEle L @lrvsE 0@ 16 ~ 17 ~ 18 Air > Cu3Agl.5 180°C #Y He -
CO 1£-14V BREN SRR » Cu3Ag2 180°C #Y Hy ~ CO fE-14V BEEARI R ES
Cu3Ag3 180°C HY Ho fE-1.5V B ~ CO 1F-1.4V B ER SR » CudAgd 180°C #Y Ha 1E-
1.4V ~ CO 1E-1.5V FREAI B RR frm > Cu3Agd.S 180°C HY HeAE-1.4V ~ CO 1E-1.5V BF/EAL
ERCRE S o BEEE-1.3V B HofF Cu3Agd.5 ~ CO £ CudAgl.5 BHERIE S RE S » &
JBE F5-1.4V B > HofF Cu3Ag2 ~ CO 7F Cu3Agl.S AR S8Ry » B A-1.5V IF » HoAF
Cu3Ag2 ~ CO {F Cu3Agd B AN SRR =) -

BESR H R EL R A e RIS v DU EE > (HREZSRATELHIEE - CO: LY
CO ARG SR ERET » 7] DIHEHISRAY & SR iEE & Bl CO: Rk CO -

M E B R A F & BEL B
Sample V vs. RHE I(A) H2 FE(%) CO FE(%) Total FE(%)
Cu3Agl 210C  -1.3 0.00465 57.85 21.99 79.85
-1.4 0.00712 56.04 11.93 07.98
-1.5 0.01071 46.04 19.69 65.72
Cu3Ag2210C -1.3 0.00319 34.13 22.62 56.75
-1.4 0.00565 37.43 271.84 271.84
-1.5 0.00881 35.34 27.19 02.53
Cu3Ag3210C -1.3 0.00287 40.09 18.02 58.10
-1.4 0.00484 31.86 34.12 05.98
-1.5 0.00805 26.44 28.69 55.13
Cu3Agd 210C  -1.3 0.00236 23.32 26.55 49.87
-1.4 0.00523 19.92 33.41 53.34
-1.5 0.00769 19.05 42.71 61.76
Cu3Ag5210C -1.3 0.00303 20.07 40.03 60.10
-1.4 0.00523 15.63 45.63 61.25

-1.5 0.00828 17.38 47.35 64.73
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» BRCTIFI R ORI B AL — E BB R BEbT (15 R B

» Superior CO2 Electrochemical Reduction Performance over Cu@AuCu Catalysts at Ultrahigh Noble
Metal Utilization Efficiency (Sheng Dai)

* https://link.springer.com/content/pdf/10.1007/s40820-019-0293-x.pdf
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