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Figure S1. (a) Low-magnification SEM image of the film surface. Distribution histograms of (b) pore size and
(c) pore wall thickness of a mesoporous Pd film prepared under typical conditions.
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Figure S2. (a) Low-angle X-ray diffraction pattern, (b) bright-field cross-sectional TEM image, and (c) wide-
angle X-ray diffraction pattern of a mesoporous Pd film prepared under the typical condition.
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Figure S1. (a) GI-SAXS pattern and (b) in-plane profile of a mesoporous Pd film prepared under the typical

condition.

Figure S4. High-resolution TEM (HRTEM) images within the mesoporous Pd film. The yellow circle/ellipses
showing the lattice fringes continuously spanning throughout several particles.
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Figure SS5. XPS spectra for mesoporous Pd film prepared under the typical condition. [(a) Full spectrum and (b)
Pd3d spectrum]
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Small angle neutron scattering on micellar solutions (Figure S6-S8)
P123 solutions with and without PdCl, metal precursor were first prepared in deuterated solvents and diluted
until small angle neutron scattering data showed no micellar interactions. Deuterated solvents were used to
enhance contrast and reduce background. The required final concentrations were found to be 0.5 wt%. Although
the critical micelle temperature (CMT) varies with the concentration, the micellar structure is expected to be the
same at the same temperature difference from the CMT at different concentrations[R”, i.e., P123 micelles in a
0.5 wt% solution at 25°C are expected to be the same as those in a 2.5 wt% solution at 20°C.[**
The forward scattered intensity (/(0)) measured by SANS is related to the aggregation number (N,4.) via the
relationship:

0.5
((Ci(COI\)/IC)) = NaggO'S(bm = Vinps) (1) .
Where C is the concentration, b, the unimer scattering length, V,, the unimer volume and gsthe solvent
scattering length density.®""®*! Varying the solvent scattering length density by changing the D,O/H,0 ratio in
the solvent therefore allows the calculation of the unimer volume and micelle aggregation number. Both
samples (with and without PdCl,) were therefore measured at 40, 60, 80, 100 % D,O.
All samples were placed in a temperature controlled sample block and recorded at three temperatures above the
CMT. The final temperature in the sample block was recorded.
To establish the quality of the data collected, the radii of gyration (Rg) and the forward scattering intensity
({(0)) were calculated from both the Guinier analysis and the radial probability distribution function using
Primus™™. For all samples measured, the extracted values agree within error. Probability distribution functions
for all samples were calculated using Primus™*! and were found to be consistent with a spherical shape. Those
without metal precursor are shown as an example in Figure S6.
The radius of gyration is a model independent parameter extracted from SANS data, and assuming a spherical
particle, is related to the diameter of the particle (D) through the relation:

D=2\/§Rg )

Diameters of P123 micelles calculated from the radius of gyration using (1) are plotted in Figure S7. The
values are slightly larger than those calculated from fitting the full scattering curve, probably due to the
distribution of sizes in solution and the larger particles having a larger contribution to the calculated radius of
gyration. A very small decrease in the size of the P123 micelles (~0.1 nm) is observed at all temperatures upon
addition of the PdCl,, as can be seen in Figure S7. Upon increasing temperature, the overall size of the micelles
increases by less than 1 nm, as can be seen in extracted particle diameters in Figure S7. Scattering curves and
extracted probability distribution functions are consistent with an unchanged spherical shape. The linear fit
presented in Figure S8 allows the determination of a P123 unimer volume and the aggregation number of the
micelles in solution. At 25°C the volume of the unimer was calculated to be 5,520 A and an aggregation
number of 309 was determined.
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Figure S6. Probability distribution functions as a function of temperature for P123 samples at 0.5 wt% in 100 %
D,O0.
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Figure S7. Temperature dependence of the diameter of P123 micelles in solution, extracted from the P(r)
analysis, assuming a spherical particle, with and without metal precursor.
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Figure S8. Linear fit of ((ci(c—oz)wa) versus solvent scattering length density at 25°C.

S6



E—
Figure S9. Top-view SEM images of Pd films prepar
with 2.5 wt% Brij 58.

Figure S10. SEM images of the Pd film prepared with an applied potential of 0.1 V (vs. Ag/AgCl).
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Figure S11. Relationship between Pd mass deposited on the working electrode and the deposition time
calculated by theoretical approach and measured with a precision balance.

Figure S12. Time-evolution of mesoprous Pd films orphology prepared at various applied deposition time:
(a) 6's,(b) 16 s, (c) 100 s and (d) 600 s.
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Figure S13. (a) Amperometric i-¢ curve of mesoporous Pd film, nonporous Pd film and PdB for the catalytic
stability test at potential of -0.3 V for 1500 s. SEM images of (b) mesoporous Pd film and (c) nonporous Pd
films before and after the stability test.
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Table S1. Mesoporous materials prepared by the assistance of Pluronic P123 as a template.

No. Sample Name Surfactant Pore Size (nm) Ref.

1 Mesoporous silica P123 10.2 R5

2 Porous titania thin film P123 9-12 R6

3 Pore-expanded mesoporous silica (S-H1) P123 11.3 R7

4 Mesoporous silica rod P123 11.2 RS

5 MSU-H silica P123 7.6-11.9 R9
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