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Figure S1. SEM images of CFC with differnt magnifications.



Figure S2. SEM images of Co(OH), NSs/CFC with different magnifications.
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Figure S3. EDS results of CoP NSs/CFC.
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Figure S4 (a) SEM image and (b) size distribution of Pd@CoP NSs/CFC.

Figure S5. SEM images of Pd/CFC with different magnifications.
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Figure S6. Survey spectra of Pd@CoP NSs/CFC and Pd/CFC.



Table S1. Comparisons of anodic peak current density in forward scan of various electrocatalysts for

ethanol oxidation in alkaline media.

Current densities

Catalysts Testing conditions References
mA / m
Pd@CoP NSs/CFC 1413.3 1.0 M KOH + 1.0 M ethanol, 50 mV/s This work
convex PdAu NCs ~550 1.0 M KOH + 0.5 M ethanol, 50 mV/s 1
PdAu NCs 1065 0.1 M KOH + 0.5 M ethanol, 50 mV/s 2
Pd-FNMs ~600 0.5 M NaOH + 1.0 M ethanol, 50 mV/s 3
Pds;Ptsy 310 0.5 M NaOH + 1.0 M ethanol, 50 mV/s
nanowires/GCE
4
PdssPtss ~950 0.5 M NaOH + 1.0 M ethanol, 50 mV/s
nanowires/GCE
Pd NWA 308 1.0 M KOH + 1.0 M ethanol, 50 mV/s 5
Pd/PANI/Pd SNTAs ~350 1.0 M NaOH + 1.0 M ethanol, 50 mV/s 6
Au@AgPd NPs 1250 0.3 M KOH + 0.5 M ethanol, 50 mV/s 7
PtSnRh WNWs 990 0.1 M NaOH + 0.1 M ethanol, 50 mV/s 8
PdFe-Fe,O;/ MWNTs 1191 1.0 M KOH + 1.0 M ethanol, 50 mV/s 9
PdFe/Fe;0, 856.7 1.0 M KOH + 1.0 M ethanol, 50 mV/s 10
Pd/GA/NF 590.2 1.0 M KOH + 1.0 M ethanol, 50 mV/s 11
925 0.5 M NaOH + 1.0 M ethanol, 50 mV/s
Pd/rGO/CFP 12
1033 0.5 M NaOH + 1.0 M ethanol, 100 mV/s
Pd-Auw/RGO 1024.76 1.0 M KOH + 1.0 M ethanol, 50 mV/s 13
PdPt CANs 1075 1.0 M KOH + 0.5 M ethanol, 50 mV/s 14
NisoPds,/G 614.6 1.0 M NaOH + 0.1 M ethanol, 50 mV/s 15
PdPt NPSs ~1000 0.5 M NaOH + 1.0 M ethanol, 50 mV/s 16
Pd-Sn ANSDs 576 1.0 M KOH + 0.5 M ethanol, 50 mV/s 17
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Figure S7. CVs of Pd@CoP NSs/CFC, Pd/CFC and commercial Pd/C with current densities that are nor-
malized to specific active areas in solution of 1.0 M KOH + 1.0 M ethanol at 50 mV/s.
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Figure S8. CVs of (a) Pd@CoP NSs/CFC; (b) Pd/CFC and (c) commercial Pd/C from 1st to 250th cycle
in 1 .0 M KOH + 1.0 M ethanol at 50 mV/s.
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Figure S9. (a) SEM and (b) TEM images of Pd@CoP NSs/CFC after 250 cycles in 1.0 M KOH + 1.0 M

ethanol at 50mV/s.
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Figure S10. Chronoamperometry curves of Pd@CoP NSs/CFC and Co(OH),@Pd NSs/ CFC in 1.0 M

KOH + 1.0 M ethanol at 50 mV/s, respectively.



Table S2. Band assignment in ATR-FTIR spectrum.

Band frequency / cm™ Assignments

1850 - 2000 bridged CO '®

1730 - 1850 multi-bonded CO '*
3607 - 3630 H,0,q, V(OH)

1616 H,0,q, 3(HOH)
3000 - 3500 H,Opui, v(OH) '**
1581 CH;COO" v((C=0)*"
1380 CH;COO0 v,(C=0) **
1250 - 1550 adsorbed carbonate ***'

REFERENCES

(1) Kim, D. H.; Lee, Y. W.; Lee, S. B.; Han, S. W. Angew. Chem. Int. Ed. 2012, 51, 159-163.

(2) Zhang, L. F.; Zhong, S. L.; Xu, A. W. Angew. Chem. Int. Ed. 2013, 52, 645-649.

(3) Wu, H. X.; Li, H. J.; Zhai, Y. J.; Xu, X. L.; Jin. Y. D. Adv. Mater. 2012, 24, 1594-1597.

(4) Zhy, C. Z.; Guo, S. J.; Dong, S. J. Adv. Mater. 2012, 24, 2326-2331.

(5) Xu, C. W.; Wang, H.; Shen, P. K.; Jiang, S. P. Adv. Mater. 2007, 19, 4256-4259.

(6) Wang, A. L.; Xu, H.; Feng, J. X.; Tong, Y. X; Li, G. R. J. Am. Chem. Soc. 2013, 135, 10703-10709.

(7) Shi, Q.R.; Zhang, P. N.; Li, Y. J.; Xia. H. B.; Wang, D. Y.; Tao, X. T. Chem. Sci. 2015, 6, 4350-4357.

(8) Jiang, K. Z.; Bu, L. Z.; Wang, P. T.; Guo, S. J.; Hua, X.Q. ACS Appl. Mater. Interfaces. 2015, 7, 15061-15067

(9) Wang, Y.R.; He, Q. L.; Guo, J.; Wang, J. M.; Luo, Z. P.; Shen, T. D.; Ding, K. Q.; Khasanov A.; Wei, S. Y.; Guo, Z.
H. ACS Appl. Mater. Interfances. 2015, 7,23920-23931.

(10) Zhang, Z. H.; Zhang, C.; Sun. J. Z.; Kou, T. Y.; Bai, Q. G.; Wang, Y.; Ding, Y. J. Mater. Chem. A. 2013, 1, 3620-
3628.

(11) Tsang, C. H.; Hui, K. N.; Hui, K. S.; Ren, L. J. Mater, Chem, A. 2014, 2, 17986-17993.

(12) Sawangphruk, M.; Krittayavathananon, A. Chinwipas, N. J. Mater. Chem. A. 2013, 1, 1030-1034.

(13) Li, F. H.; Guo, Y. Q.; Li, R. Q.; Wu, F.; Liu, Y.; Sun, X. Y.; Li, C. B.; Wang, W.; Gao, J. P. J. Mater, Chem. A.
2013, 1, 6579-6587.

(14) Liu, X. Y.; Zhang, Y.; Gong, M. X.; Tang, W. Y.; Lu, T. H.; Chen, Y.; Lee, J. M. J. Mater, Chem. A. 2014, 2,

13840-13844.



(15) Ahmed, M. S.; Jeon, S. W. ACS Catal. 2014, 4, 1830-1837.

(16) Guo, S. J.; Dong, S. J.; Wang, E. K. Energy Environ. Sci. 2010, 3, 1307-1310.

(17) Ding, L. X.; Wang, A. L.; Ou, Y. N.; Guo, R.; Zhao, W. X.; Tong, Y. X.; Li, G. R. Sci. Rep. 2013, 3, 1181-1187.

(18) (a) Lefferts, L.; Mojet, B. L.; Ebbesen, S. D. Chem. Soc. Rev. 2010, 39, 464-473. (b) Wang, J. Y.; Zhang, H. X_;
Jiang, K.; Cai, W. B. J. Am. Chem. Soc. 2011, 133, 14876-14879. (c¢) Yan, Y.G.; Li, Q.X.; Huo, S.J.; Ma, M.; Cai,
W.B.; Osawa M. J. Phys. Chem. B 2005, 109, 7900-7906. (d) Zhu, Y.; Uchida, H.; Yajima, T.; Watanabe, M.
Langmuir 2001, 17, 146-154.

(19) (a) Christina, R,; Nathalie, B.; Thorsten, B.; Marian, Mazurek.; Matthias, Loster.; Hartmut, Fuess.; Diederik, C. K.;
David. E. R. J. Am. Chem. Soc. 2005, 127, 14607-14615. (b) Yajima, T.; Wakabayashi, N.; Uchida, H.; Watanabe, M.
Chem. Commun. 2003, 828-829. (c) Kunimatsu, K.; Sato, T.; Uchida,.H.; Watanabe. M. Langmuir 2008, 24, 3590-
3601.

(20) (a) Zhou, Z. Y.; Wang, Q.; Lin, J. L.; Tian, N.; Sun, S. G. Electrochimica Acta 2010, 55, 7995-7999. (b) Baruch, M.

F.; Pander I, J. E.; White, J. L.; Bocarsly, A. B. ACS Catal. 2015, 5, 3148-3156. (¢) Christensen, P. A.; Jones, S. W.

M.; Hamnett, A. Phys. Chem. Chem. Phys. 2013, 15, 17268-17276

(21) Bianchini, C.; Shen, P. K. Chem. Rev. 2009, 109, 4183-4206.



