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Fig. S1. The graphs of (A) an average diameter, and (B) an

nanoparticle, synthesized under the same condition.
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Table S1. Results of reproducibility on synthesized Pt nanoparticles.

aSample # sample 1 sample 2 Sample 3 sample 4
b Average diameter [nm] 106+1.4 10.5+1.5 10.7+1.5 10.5+1.5
ICP-MS [ppm] 493.3 476.8 527.2 499.3

¢ Particle Concentration [# mL1] 3.8 (+x1.7) x 108 4.0 (£1.5) x 108 4.2 (£1.9) x 1083 4.0 (+1.8) x 1013

2Sample 1-4 (Pt nanoparticles) were synthesized under the same condition at different days.
b Average diameter of each sample was evaluated by counting 200 different particles.

¢ Particle concentration was calculated by assuming sphere-shaped particles and using average diameters, a density of Pt (21.46 g cm™3)
and ICPMS results.



Without TTAB

Fig. S2. TEM images of Pt@CeO, nanocomposites synthesized with different amount of TTAB surfactant. (A)
without TTAB, (B) 0.025 M of TTAB, and (C) 0.2 M of TTAB. Individual Pt nanoparticles are distantly
encapsulated by ceria shells with a uniform shell thickness when the concentration of TTAB is optimized at

0.025M.



(A) = [C1,TALIPBr,]
(B) = Before calcination (Pt@CeO,)
(C) . After calcination at 450°C, 3h (Pt@Ce0O,)
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Fig. S3. The XRD pattern of [C,4TA],[PtBr,] (A). The XRD pattern of Pt@CeO, nanocomposite before (B) and

after (C) calcination at 450 °C for 3 hours.
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Fig. S4. The concentration of Pt@CeO, nanocomposite with respect to the reaction time, showing that

continuous heterogeneous nucleation occurs until all of the cerium precursors are consumed.
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Fig. S5. Pore size distributions for five different samples. Pt@CeO, core-shell composites with the shell
thickness of 6.7 nm (red triangle), 13.8 nm (blue triangle) and 19.8 nm (green triangle), a bare mixture of Pt

and ceria (orange triangle) and a pure ceria (purple triangle).
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Fig. S6. TEM images showing the morphological change of Pt@CeO, nanocomposites upon annealing for two

different samples (Pt@CeO, (6.7 nm) — first row, Pt@CeO, (13.8 nm) — second row). All the samples were

calcined at 450 °C to remove any remaining organic materials. (450 °C: as-synthesized sample)
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Fig. S7. The change in the size and size distribution of Pt nanoparticles in the core-shell composites after

annealing at 450 °C, 650 °C, and 850 °C, respectively.
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Fig. S8. Comparison of the catalytic activities for CH, combustion between different Pt/CeO, composite

catalysts. #1: Pt@CeO, (13.8 nm) in this study, #2-4: samples reported in literatures [1-3],



Table S2. Catalytic activity results between different Pt/CeO, composite catalysts.

T(°C) Sample number Catalytic activity (mL g h'l)
600 1 (this study) 5.056E+03

2 1.593E+03

30 1.148E+04

413 4.140E+03
700 1 (this study) 5.556E+03

2 2.238E+03

30 1.296E+04

401 5.700E+03
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