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Figure S1. PXRD analysis after carbonization of Pt@Ni/C and Ni/C at 800 <C for 4 h under
Argon.
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Figure S2. PXRD analysis after carbonization of Pt@Zn/C and Zn/C at 800 <C for 4 h under
Argon.
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Table S2. XPS analysis Pt@M/C and M/C (M = Co, Ni, Zn)
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Figure S3. XPS analysis of Ni/C and Pt@Ni/C (a) total survey of XPS, (b) deconvolution XPS
of Pt 4f, (c) deconvolution XPS of Ni 2p and (d) deconvolution XPS of N 1s.

Figure S3a shows the survey scan spectrum of the XPS of Ni/C(10:0:2.4) (red line) indicating

the peaks at 284, 530 and 852 eV corresponding to the presence of C 1s, O 1s and Ni 2p. Figure

S3a displays the survey scan spectrum of the XPS of Pt@Ni/ (10:1:2.4) (black line) showing

the additional peak at 75 eV corresponding to the presence of Pt in the composite. The two

characteristic peaks of Pt 4f at 71.8 eV and 75.6 eV in Figure S3b indicates the presence of

metallic platinum on the surface of the Pt@Ni/C, which suggests the presence of platinum on

the surface of the composite. The peaks at 852.7 eV and 870.1 eV corresponds to Ni 2ps and

Ni 2p12 (Figure S3c), and a small peak at 855.9 eV indicating the presence of Ni>Os [S1].
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Figure S3d clearly shows the presence of N 1s with a peak at 400.56 eV.

The survey spectrum of the XPS of Zn,/C(10:0:2.4) (red line) indicates the peaks at
284, 530 and 1022 eV corresponding to the presence of C 1s, O 1s and Zn 2p (Figures S4a).
Figure S4a displays the survey spectrum of the XPS of Pt@Zn2/C(10:1:2.4) (black line)
showing an additional peak at 75 eV corresponding to the Pt in the composite. The two
characteristic peaks of Pt 4f at 71.6 eV and 75.5 eV in the Pt@Ni/C indicate the presence of
metallic platinum on the surface of the catalyst. The peaks at 1022 and 1045.5 eV correspond
to Zn 2p3z and Zn 2pss2, respectively [S2]. In addition, XPS analysis of Pt@Co/C(10:1:2.4)

confirms the presence of Pt (0.1 wt %) on the surface of the catalyst (Table S2).

—— P1@2Zny(bdc)ydabco-10:1:2.4 Zn2p = Pi@Zny(hdc)ydeaboo-18:1:24
Zny(bdc)ydabco-10:0:2.4 Zny(bdc)ydabeo-10:0:2.4
d { Zn 2pg;
Zn 2ps;
Pt af p |
| “:J._. J
0 200 400 600 800 1000 1200 1020 1030 1040 1050
Binding Energy(eV) Binding Energy(eV)
—— Pt@Zn,(bdc)dabeo-10:1:2.4 Zn,(bdc),dabco-10:0:2.4 N 1s
Zny(bdc)dabco-10:0:2.4 —— P1@Zny(bdc)dabeo-10:1:24
C Pt 4f;,
Pt 4f5,,
||| A J| ’1 ..
U A UW i M
65 70 75 80 85 392 394 396 398 400 402 404 406 408 410
Binding Energy(eV) Binding Energy(eV)

Figure S4. XPS analysis of Zn/C and Pt@Zn/C (a) total survey of XPS, (b) deconvolution XPS
of Pt 4f, (c) deconvolution XPS of Zn 2p and (d) deconvolution XPS of N 1s.

S5



——— Pt@Co,(bdc),dabco-10:1:1.2- 500 b ~— Pt@Co,(bdc),dabco-20:1:1.2- 500

—— Pt@Co,(bdc),dabco-10:1:1.2- 800 — Pt@Co,(bdc),dabco-20:1:1.2- 800
——Pt@Co,(bdc),dabco-10:1:1.2-1000 —Pt@Co,(bdc) dabco-20:1:1.2-1000
~———simulated HCP simulated HCP

——simulated FCC ——simulated FCC

T 2 T b3 T g T ® T % 1

65 7040 45 50 55 60 65 70

»
o
»H
L3
w
o
w
o
(-2
o

20(degree) 20(degree)

Figure S5. PXRD analysis of (a) Pt@Co/C(10:1:1.2) and (b) Pt@Co/C(20:1:1.2) at different
carbonization temperatures.

Table S3. Different carbonization temperature of Pt@Co/C(10:1:2.4).

82 100
17.9 0

Table S4. Different carbonization time of Pt@Co/C(10:1:2.4) at fixed temperature of 800 <C.

12 % 39 % 51 % 78.4 % 81.5% 82 %
88 % 61 % 49 % 21.6 % 18.5% 18 %

Table S5. ICP-AES analysis of Pt@Co@C and Co@C.

Co Pt
0.333 ppm 0.02 ppm
0.332 ppm 0.02 ppm

Co Pt
0.165 ppm 0.00 ppm
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Figure S6. PXRD analysis of (a) Ni/C and (b) Pt@Ni/C before and after FTS.
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Figure S7. PXRD analysis of (a) Zn/C and (b) Pt@Zn/C before and after FTS.
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Figure S9. SEM images of (a, b) Pt@Co/C(10:1:2.4) before catalytic reaction and (c, d) after
catalytic reaction.
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Table S6. Catalytic activity and reaction condition comparison table

Fe-BTC
derived
Fe@C

340

90

14.6

29

NA

14.6

(3]

Fe-MIL-
88B

300

80

33.8

251

63.4

33.8

[4]

Co@MI
L-53(Al)

240

5.0

20

23.8

135

67.7

13.3

[5]

ZIF-67
derived
Co@NC

230

25

100

10

37

31

22

(6]

Co-
MOF-74
derived
Co@C

230

19.0

100

30

10

65

18

(6]

Co030s-
m-SiO2

220

20.0

10

364

6.18

57.6

15.8

[7]

Pt@Cox(
bdc):(da
bco)

250

1.6

100

35

21

2.09

76
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