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Figure S1. Optical images of NPGL before (a) and after (b) de-alloying for 4 h in 

nitric acid.

Figure S2. CO FE (left axis) and H2 FE (right axis) of NPGL de-alloyed for 
different time at -1.2 V (vs.Ag/AgCl).
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Figure S3.Top down SEM images of NPGL de-alloyed for different time in nitric 
acid.

Figure S4. The CO2 reduction activity of NPGL at -1.2 V (vs. Ag/AgCl) for 6 h.

Figure S5. SEM images of NPGL before and after electrolysis at -1.2 V (vs. 

Ag/AgCl).



Figure S6. XRD patterns of NPGL before and after electrolysis at -1.2 V (vs. 
Ag/AgCl).

Figure S7. The relation of the electrochemical surface area of NPGL to etching time.

Table S1. Comparison of various Au catalysts for CO2 reduction.

Sample type Solution (pH) V>90%

(vs. RHE)

jco

(mA cm-2)

jco 

(A g-1)

Tafel slope 

(mV dec-1)

Ref

NPGL（4 h) 0.5 M NaHCO3 (7.2) -0.57V 1.8 21 117 This work

Oxide-derived Au 0.5 M NaHCO3 (7.2) –0.35V ~2.25 N/A 56 1

Au25 cluster 0.1 M KHCO3 (7.0) –0.88V N/A N/A N/A 2

Au/CNT 0.5 M NaHCO3 (7.2) -0.45V N/A 35 N/A 3

Monodisperse Au NP (8 nm) 0.5 M KHCO3 (7.3) –0.67V N/A 14 N/A 4

Mesostructured Au (1.6 μm) 0.1 M KHCO3 (6.8) –0.45V 0.004 N/A N/A 5

Concave RD Au 0.5 M KHCO3 (7.3) –0.57V 0.1~ 0.2 ~9 N/A 6

Nanoporous RA-Au (70 m) 0.2 M KHCO3 (6.8) –0.59V 0.13 N/A 81 7



References
1. Y. Chen, C. W. Li and M. W. Kanan, J. Am. Chem. Soc., 2012, 134, 19969-

19972.
2. D. R. Kauffman, D. Alfonso, C. Matranga, H. Qian and R. Jin, J. Am. Chem. 

Soc., 2012, 134, 10237-10243.
3. X. Feng, K. Jiang, S. Fan and M. W. Kanan, J. Am. Chem. Soc., 2015, 137, 

4606-4609.
4. W. Zhu, R. Michalsky, Ö. Metin, H. Lv, S. Guo, C. J. Wright, X. Sun, A. A. 

Peterson and S. Sun, J. Am. Chem. Soc., 2013, 135, 16833-16836.
5. A. S. Hall, Y. Yoon, A. Wuttig and Y. Surendranath, J. Am. Chem. Soc., 2015, 

137, 14834-14837.
6. H.-E. Lee, K. D. Yang, S. M. Yoon, H.-Y. Ahn, Y. Y. Lee, H. Chang, D. H. 

Jeong, Y.-S. Lee, M. Y. Kim and K. T. Nam, ACS Nano, 2015, 9, 8384-8393.
7. J. T. Song, H. Ryoo, M. Cho, J. Kim, J.-G. Kim, S.-Y. Chung and J. Oh, Adv. 

Energy Mater., 2017, 7, 1614-6832.


