Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is (c) The Owner Societies 2011

Supporting Information

Capping Polymer-Enhanced Electrocatalytic Activity on Pt
Nanoparticles: A Combined Electrochemical and in situ IR
Spectroelectrochemical Study

Ceren Susut’, De-Jun Chen®’, Shi-Gang Sun"*, YuYe J. Tong"*

“Department of Chemistry, Georgetown University, 37" & O Streets, NW, Washington DC, 20057,

USA. E-mail: yyt@georgetown.edu

*State Key Laboratory of Physical Chemistry of Solid Surfaces, College of Chemistry and Chemical

Engineering, Xiamen University, Xiamen 361005, China. Email: sgsun@xmu.edu.cn



Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is (c) The Owner Societies 2011

100 -

90 - 12.3% 10.2%
(b)

ht (%)

7.8%

75- (@)
@@

| |

200 400 600 800 1000
Temperature (°C)

Figure S1: TGA data of Pt-PVP12 (a), Pt-PVP24 (b), and Pt-PVP24-UV (c) catalyst samples. The part

of the curves before 200°C is not shown since it corresponds to the loss of the residual solvents.
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Table S1: Comparison of MeOH electro-oxidation activities of Pt black/PVP samples in (a) 0.5 M

H,SO, + 0.5 M MeOH and (b) 0.1 M HCIO, + 0.5 M MeOH. The CAs were measured at 0.1 V vs

Ag/AgCl.
(a)
Peak Current of CV Steady-State Current of CA
E/Vvs RHE | mA/cm2 | mA/mg Pt MA/cm?2 MA/mg Pt
Pt black 0.95 0.52 196.66 0.02 7.56
Pt-PVP12 0.90 0.77 210.33 0.05 13.66
Pt-PVP24 0.90 1.86 264.20 0.11 15.62
(b)
Peak Current of CV Steady-State Current of CA
E/Vvs RHE | mA/cm2 | mA/mg Pt MA/cm?2 MA/mg Pt
Pt black 1.14 1.38 828.00 0.05 30.00
Pt-PVP12 0.87 2.47 1012.16 0.13 53.27
Pt-PVP24 1.03 4.97 988.35 0.30 59.66
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Table S2: Comparison of formic acid electro-oxidation CVs of Pt black/PVP samples in (a) 0.1 M
H,SO, + 0.1 M HCOOH. The explanations for the peaks are in the text. (b) Comparison of the steady-
state currents of formic acid electro-oxidation CAs at 60 min. The measurements were conducted in 0.1

M H,SO, + 0.1 M HCOOH at 0.42 V vs RHE.

(a)

Pt black PVP/Pt:12 PVP/Pt:24
E/NVvs | mAfcm? | mA/mg Pt E/V vs mA/cm? | mA/mg Pt | E/Vvs | mA/cm?2 | mA/mg Pt
RHE RHE RHE
Peak | 0.62 0.07 34.05 0.64 0.24 88.75 0.63 0.37 90.82
Peak || | 085 012 58.38 0.91 035 12942 | 090 | 055 135.00
Peak Il | 1.47 0.11 53.52 1.48 0.26 96.14 1.45 0.34 83.45
Peak IV | 057 0.07 34.05 0.66 0.31 11463 | 057 0.84 206.18
(b) MA/cm?2 MA/mg Pt
Pt black 0.16 77.84
PVP/Pt:12 0.54 199.68
PVP/Pt:24 0.90 220.91
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Table S3: Comparison of formic acid electro-oxidation CVs of Pt black/PVP samples in (a) 0.1 M

HCIO, + 0.1 M HCOOH. (b) Comparison of the steady-state currents of formic acid electro-oxidation

CAs at 60 min. The measurements were conducted in 0.1 M HCIO, + 0.1 M HCOOH at 0.39 V vs RHE.

(a)
Pt black Pt-PVP12 Pt-PVP24
E/N vs | mA/lcm?2 | mA/mg Pt | EVvs | mA/cm2 | mA/mg Pt | E/Vvs | mA/cm2 | mA/mg Pt
RHE RHE RHE
Peak | 0.53 0.06 36.00 0.60 0.32 131.09 0.57 0.25 49.72
Peak Il 0.82 0.15 90.00 0.85 0.45 184.40 0.87 0.78 155.11
Peak Il 1.45 0.14 84.00 1.40 0.37 151.62 1.44 0.41 81.53
Peak IV | 0.47 0.05 30.00 0.65 0.40 79.54 0.67 1.61 320.17
(b)
MA/cm? MA/mg Pt
Pt black 0.20 120.00
Pt-PVP12 0.90 368.80
Pt-PVP24 1.58 314.20




