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T 20 EAE wpe} o], Az 19 A9(& 2 A) ZFE2F(cluster) TXE 7HAIL, Az 29 F9(= 2
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AAd 1, wlad 1 X wae] 39 YA EHulE FAES AT A (High-angle annular dark-field
scanning transmission electron microscopy, HAADF-STEM)S o]&3le] EA35lom o] o|mx|:= & 39 =

e
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oA el 19 BgAA BAAFoR Wgo] Wi W EHE AAA Fue] Az s AL, ol
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AAA(CO-TiON S Aol Me] FHHOZ AU SS & 5 AUtk

2] o 1, Hlalo] 1 X Hlale] 50 AA SulE sk (C0)e] 4bsl Hbg-o] Ful2 AL88te] 2o w
E(Mass activity) ¥ A3} oA AH(Activation energy barrier, E,..)<& &Asl9ow, o]

o At T 4 2 37 F 1o =AU

#£ 1
Mass activity at 150°C(10_5 mol/sec - &) Activation energy barrier(eV)
AR 1 55.09 0.64
Hlale 1 38.89 0.64
Hlald 2 26.74 0.71
vl 3 8.48 _
vl 4 5.22 Z
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4 2 A7) ® 19 o], Ar]d 19 AA Sojs v 19 YA S} vnste] @] wiF A
o] 43% o o =55 AT & Q. olgst A=Y, AAld 19 A9A Furt 53 AstE
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g ¢ gloy, whelal Fxe] Mgl YAHES GAIL oy X BE, Fuf dAo] v Azl
[2 ] 4]
<Al Fvie] d7)sksh fE WA 24>

AAd 1, ®late] 1 WA Hlald] 49] A7 EvlE A7]|stslbd f-& WA (Electrochemical active surface
area, ECSA)S #Al8I9lom | olo Ade & 49 EAH AT,

T 4o Z=AlE wle} o], vl 5 vluste] AAld 19 ¢ Fulrl xHAo] ujg =55 AT 4 9l
=

=y

=97

Stirring 70 °C/ 2h Stirring 25 °C/ 2h
EE———_ S

Dry 110°C/4h Dry 120°C/12h

& &
Calcination 500 °C / 8h Calcination 500 °C / 3h
M,0, precursor M,0,-M,0, powder
+ + M/ M0, -M,0,,
M.O, powder M; precursor Single atom Catalysts

Formation of CeO, clusters

Ce ‘ Pfaao
0 —

LA T

@
CeO,-TiO, (CT) e

TiO, powder surface
Preferential formation of
Pt-LDMs at the CT interfaces
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H —+—1PCT A4 A 10° | = 1PCT
2 40 —*—2PCT A * £
2 —*—4 PCT BN » F = 2PCT
2 20 X gk . nPCT-A
g 25 " PUCeO,TIO(PCT)| _ F = 4PCT
© Ll 1 |7E—T . [
50 100 150 200 Tm_ [
Temperature (C) o
80 T T T T S 10_4 L
B »f } 1 &8 7.
\ g i
eoi[- = nPCT = ré
= b2
s \ 1 8 | %
& % @ 8
g 4o S 1 B 3l 3
E 107 F 2
B =t e 127 k3
Hoal S 1 - :
aoll o B Puoadig (%) : ! ) ]
o n n h s 21 22 23 24 25 26 27 28 29 3.0 3.1
[X] 10 15 20
Pt loading (wt. %) 1000/T (K™)
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