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Figure S1. Curves of thermogravimetric analysis for Pd1Ag2@[C2mim]BH4 (a), 

amimRG (b), and Pd1Ag2@[C2mim]BH4-amimRG (c). 
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Figure S2. Zeta-potential of the as-prepared Pd1Ag2@[C2mim]BH4 NPs in aqueous 

solution. 
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Figure S3. (A) XPS survey spectrum and (B) high-resolution XPS spectrum of B 1s 

before and after the electrooxidation of Pd1Ag2@[C2mim]BH4 NPs.  
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Figure S4. (A) TEM image of the as-prepared Pd1Ag2@[C2mim]BH4-amimRG 

nanocomposite. (B) TEM image that is magnified from the panel (A). 
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Figure S5. Tafel plot for the electrocatalysts in N2-saturated 1 mol·L
-1 

KOH aqueous 

solution containing 1 mol·L
-1 

ethanol. Electrodes: Pd@[C2mim]BH4-amimRG/GCE 

(a), Pd2Ag1@[C2mim]BH4-amimRG/GCE (b), Pd1Ag1@ [C2mim]BH4-amimRG/GCE 

(c), Pd1Ag3@[C2mim]BH4-amimRG/GCE (d), and Pd1Ag2@[C2mim]BH4- 

amimRG/GCE (e). 
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Figure S6. Nyquist diagrams of electrodes in 2.5 mmol·L
−1

 [(Fe(CN)6]
3−

/[(Fe(CN)6]
4− 

(1:1) solution containing 0.1 mol·L
−1 

KCl. Electrodes: Pd1Ag2@[C2mim]BH4- 

amimRG/GCE (a), Pd1Ag2@[C4mim]BH4-amimRG/GCE (b), Pd1Ag2@ 

[C6mim]BH4-amimRG/GCE (c), and amimRG/GCE (d). 
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Table S1. Comparison of the electrocatalyst performance for EOR in alkaline media. 

Electrocatalyst
* 

Alcohol  solution Eonset Epeak ipeak I+/I- Ref. 

FeCo@Fe@Pd/C 0.5 M EtOH/0.5 M KOH −0.71 V (vs. Ag/AgCl) 0.14 V (vs Ag/AgCl) 214 mA mg
−1

 1.24 (1) 

THH Pd NCs 1 M EtOH/1 M NaOH -0.52V (vs. SCE) -0.2V (vs. SCE) 2.47 mA cm
-2

 0.58 (2) 

commercial Pd/C 1M EtOH/1M KOH -0.6 V (vs. Ag/AgCl) -0.23 V (vs Ag/AgCl) 25 mA mg
−1

 0.8 (3) 

Pdmw/C 0.5 M EtOH/0.5 M KOH –0.6V (vs. Ag/AgCl) -0.18V (vs Ag/AgCl) 570 mA mg
−1

 0.86 (4) 

PdAg/GR 1M EtOH/1M KOH −0.568V (vs. SHE) 0.229V(vs SHE) 940 mA cm
-2 

mg
−1

 3.0 (5) 

Pd4Ag1/C 1 M EtOH/1 M NaOH -0.55V (vs. MMO) -0.06V (vs MMO) 7.5 mA cm
-2

 0.85 (6) 

Ag80Pd20 1 M EtOH/1.0 M KOH -0.45V (vs. MMO) -0.118V (vs. MMO) 1.18 mA cm
-2

 3.93 (7) 

Pd1Ag2/[C2mim]BH4-amimRG 1.0M EtOH/1.0 M KOH 0.485V (vs RHE) 0.776V (vs RHE) 1509 mA cm
-2 

mg
−1

 1.66 This Work 

*
 C: carbon black; THH Pd NCs: tetrahexahedral Pd nanocrystals; Pdmw: microwave activation of palladium nanoparticles; GR: graphene. 

 

 

 



 

S-9 

 

REFERENCES: 

(1) Fashedemi, O. O.; Ozoemena, K. I. Comparative Electrocatalytic Oxidation of 

Ethanol, Ethylene Glycol and Glycerol in Alkaline Medium at Pd-decorated 

FeCo@Fe/C Core-shell Nanocatalysts. Electrochim. Acta 2014, 128, 279-286. 

(2) Tian, N.; Zhou, Z. Y.; Yu, N. F.; Wang, L. Y.; Sun, S. G. Direct Electrodeposition 

of Tetrahexahedral Pd Nanocrystals with High-index Facets and High Catalytic 

Activity for Ethanol Electrooxidation. J. Am. Chem. Soc. 2010, 132, 7580-7581. 

(3) Liu, C.; Cai, X.; Wang, J.; Liu, J.; Riese, A.; Chen, Z.; Sun, X.; Wang, S. D. 

One-step Synthesis of AuPd Alloy Nanoparticles on Graphene as A Stable Catalyst for 

Ethanol Electro-oxidation. Int. J. Hydrogen Energy 2016, 41, 13476-13484. 

(4) Rohwer, M. B.; Modibedi, R. M.; Ozoemena, K. I. Microwave Activation of 

Palladium Nanoparticles for Enhanced Ethanol Electrocatalytic Oxidation Reaction in 

Alkaline Medium. Electroanalysis 2015, 27, 957-963. 

(5) Kakaei, K.; Dorraji, M. One-pot synthesis of Palladium Silver Nanoparticles 

Decorated Reduced Graphene Oxide and Their Application for Ethanol Oxidation in 

Alkaline Media. Electrochim. Acta 2014, 143, 207-215. 

(6) Li, G.; Jiang, L.; Qian, J.; Wang, S.; Sun, G. Preparation and Characterization of 

PdxAgy/C Electrocatalysts for Ethanol Electrooxidation Reaction in Alkaline Media. 

Electrochim. Acta 2011, 56, 7703-7711. 

(7) Ji, H.; Frenzel, J.; Qi, Z.; Wang, X. G.; Zhao, C. C.; Zhang, Z. H.; Eggeler, G. An 

Ultrafine Nanoporous Bimetallic Ag-Pd Alloy with Superior Aatalytic Activity. 

CrystEngComm 2010, 12, 4059-4062. 

 


