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Fig. S1 XRD patterns of Ylr,(Pre) and YRh(Pre).
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Fig. S2 SEM images of YIr,(RDT).
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Fig. S3 (a) SEM image and (b) the corresponding EDX spectrum at different positions of #1-#4 for
YIr,(RDT).
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Fig. S4 SEM-EDX of Ylr,(RDT) at different positions of #5-#22.
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Fig. S5 SEM-EDX of YIr,(RDT) at a position of #23.
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Fig. S6 TEM images of YIr,(RDT).
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Fig. S7 TEM-EDX of YIr,(RDT) at different positions of #1-#30.
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Fig. S8 Particle size distribution on TEM images for Yir,(RDT).
This journal is © The Royal Society of Chemistry 20xx J. Name., 2013, 00, 1-3 | 9

Please do not adjust margins



4‘: (] v N
3 L
it
| N ’ N
1 a >
@ Ll AN R
e T & R
ﬁ i - - ._,'1., i, S ' -and
|: k H-‘ I.:I{ h* g . T
B s
N, Ak
& = e 'i% Ll -
] -r--_"é—,‘lfﬁw {
. e ‘L‘; 3 G
L L2} "
e 2 e,
% o L “;J 0)
; | -
. = A
S a — 3
NONE NOME SEI 006V X20.000 WD 15imm | j
L TR
- H-
-
! A oy 2
T
- ¥ ﬁ ’ *
a T
ol N
| ¥
¥
W T,
9 @
MOINE SEl 00V XI0000 WD 15 Omen 1pm | MOME SE| 30,06 X5.000 WD 15 Dmen m

) . 3
o » b
- i x
. £ ", &+
s F g Ll re
MNONE SEl 30,0 X4,500 WD 15.0men 1 1w NOME SEl 30,0k 10,000 WD 15.0men 10



Please do not adjust margins

Journal Name COMMUNICATION

(b) N

Q.00 1.00 200 300 400 5.00 .00 700 800 .00 10.00
ke

Fig. S10 (a) SEM images and (b) the EDX spectra at a position of #12 for YRh(RDT).
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Fig. S11 SEM-EDX of YRh(RDT) at different 3 positions.
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Fig. S12 TEM images of YRh(RDT).
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Fig. S13 TEM-EDX of YRh(RDT) at different positions of #1-#37.
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Fig. S14 TEM-EDX of YRh(RDT).
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Fig. S15 Particle size distribution on TEM images for YRh(RDT).
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Table S1 Summary of the molar ratios measured by SEM-/TEM-EDX for Yir,(RDT).

. Molar ratio [mol%] Average ratio
Measurement Position #

Y Ir (e} [mol/mol]
1 10.9 37.8 51.3
2 13.8 35.7 50.5
3 14.9 40.7 44.4
4 11.8 43.4 44.8
5 33.0 40.4 23.7
6 31.9 34.7 30.6
7 31.9 38.5 26.6
8 36.1 41.1 21.3
9 31.8 36.0 28.4
10 13.1 27.4 53.8

SEM-EDX 11 251 351 359 /Y =1.7/1
12 25.3 34.6 35.2
13 25.6 384 32.2
14 24.6 32,5 30.8
15 33.0 33.0 30.4
16 23.7 42.1 30.4
17 24.6 36.8 35.8
18 42.5 40.2 14.9
19 21.1 30.3 43.9
20 31.9 42.1 21.3
21 24.5 35.6 349
22 17.7 34.1 44.7
1 21.7 61.9 5.5
2 25.5 66.4 29
3 19.1 72.6 2.4
4 19.7 71.1 2.2
5 26.2 64.0 3.4
6 12.2 75.5 3.4
7 15.4 46.1 211
8 17.0 44.4 23.0
9 15.7 52.6 12.3
10 18.6 51.1 15.4

TEM-EDX 11 22.6 59.5 5.3 Ir/Y=3.2/1
12 6.2 28.7 45.7
13 20.2 56.2 8.8
14 20.3 53.9 10.5
15 16.1 56.5 9.5
16 19.5 46.0 14.4
17 13.4 47.7 19.5
18 14.8 50.9 17.1
19 19.4 62.0 5.8
20 19.6 59.1 5.6
21 22.4 64.1 5.4
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22 26.7 65.4 1.9
23 14.2 53.5 15.5
24 18.0 54.4 11.4
25 16.1 53.6 11.2
26 17.2 48.7 16.0
27 20.7 48.2 17.8
28 15.7 47.2 23.7
29 17.5 50.1 19.1
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Table S2 Summary of the molar ratios measured by SEM-/TEM-EDX for YRh(RDT).

» Molar ratio [mol%] Average ratio
Measurement Position #
Y Rh (0] [mol/mol]
1 17.7 12.4 69.9
2 9.0 6.8 84.1
3 14.7 11.6 73.7
Rh-rich 4 19:6 133 67.1 Rh/Y =0.9/1
5 8.7 9.3 82.0
6 10.7 6.1 83.1
SEM-EDX 7 7.5 16.4 76.1
8 10.0 9.5 80.5
9 9.5 3.5 87.0
10 12.9 1.0 86.1
Y-rich 11 3.8 0.6 95.6 Rh/Y =0.3/1
12 14.5 7.3 78.2
13 12.8 1.7 85.5
1 46.7 36.7 16.6
2 51.9 38.1 9.9
3 47.8 37.4 14.8
4 49.2 22.2 28.6
5 46.1 23.8 30.1
6 54.5 31.4 14.1
Rh-rich 7 44.8 28.2 27.1 Rh/Y =0.9/1
8 50.7 42.2 7.1
9 28.9 48.3 22.8
10 56.4 30.8 12.8
11 44.5 22.5 33.0
12 24.3 45.3 30.4
13 27.2 56.3 16.5
14 36.9 0.1 62.9
TEM-EDX 15 40.1 0.2 59.8
16 37.4 0.0 62.6
17 40.7 0.3 59.0
18 37.7 0.1 62.2
19 34.3 0.0 65.7
20 30.2 0.0 69.8
21 71.1 2.4 26.6
Y-rich 22 35.3 0.1 64.6 Rh/Y = 0.005/1
23 36.8 0.5 62.7
24 38.1 0.2 61.6
25 35.0 0.2 64.8
26 31.5 0.2 68.4
27 19.8 0.1 80.1
28 31.3 0.1 68.7
29 37.6 0.2 62.2
30 60.6 0.0 394
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31 51.3 0.0 48.7
32 35.5 0.0 64.5
33 329 0.4 66.7
34 10.3 0.0 89.7
35 38.1 0.1 61.8
36 42.7 0.1 57.2
37 43.8 0.4 55.8
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Fig. S16 XPS spectra of YIr,(Pre) and YIr,(RDT) for C 1s, Y 3d and Ir 4f. The spectra were calibrated
with peaks of C 1s at 285 eV.
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Fig. S17 (a) XRD patterns of spent YIr,(RDT) and (b) reference peaks for YIr,. The measurement and
analysis were conducted by using a XRD apparatus of SmartLab (Rigaku Corporation) with CuKa radiation
at 40 kV and 45 mA
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Table S3 Comparison of catalytic performance in C=0 bond hydrogenation to alcohols.

Catalyst Substrate Reductant Temperature [°C] Time [h] Yield of alcohol [%] ref.
3wt%Pt/C cyclohexanone H, (0.1 MPa) room temperature 16 27
Yir,(RDT) cyclohexanone H, (0.1 MPa) room temperature 16 10
Pre-reduced
cyclohexanone H, (0.1 MPa) room temperature 16 4 This
Yir,(RDT)
work
1wt%lIr/Y,03 cyclohexanone H, (0.1 MPa) room temperature 16 <0.05
1wt%lIr/SiO, cyclohexanone H, (0.1 MPa) room temperature 16 0
YRh(RDT) cyclohexanone H, (0.1 MPa) room temperature 16 0
Ir/C 4-methyl benzaldehyde H, balloon (0.1 MPa) 100 10 3
Ir@CN 4-methyl benzaldehyde H, balloon (0.1 MPa) 100 10 4 [1]
Pd/C 4-methyl benzaldehyde H, balloon (0.1 MPa) 100 10 40
Reference

[1] Zhi Wang, Lei Huang, Longfei Geng, Rizhi Chen, Weihong Xing, Yong Wang and Jun Huang, Catal.
Lett. 2015, 145, 1008.
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