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Table S1. Comparison on the performance of Mn-Na,WO,/S10, and the modified
catalyst.

CH4 Cz C2 Data
Catalysts T (°C)
Conversion(%)  Selectivity(%)  Yield(%) source
Mn-Na,WO,/SiO, 30.3 68.4 20.7 820 [1]
Mn-Na,WO0,/SiO, 31.1 64.1 19.9 800 This work
MnO,-Na,WO,/A-SiO, 23.0 72.0 16.6 680 [2]
Ce/Na; WO,/ Mn/SiO, 34 62 21 840 [3]
Na-Mn-Zr-S-P-W/SiO, 27.5 75.4 20.7 796 [4]
Ge-doped
23.2 70.7 16.4 770 [5]
MHOX-N32WO4/ SIOZ
Mn203—Ti02—Na2WO4/
22.0 62.0 13.6 650 [6]
Si0,
TiO,-modified Mn,Os-
23.0 73.0 16.8 700 [7]
N32W04/ 8102
Ag || Mn-Na, WO,4/Si0, 353 58.4 20.6 750 This work
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Table S2. Catalytic performances of various catalysts in OCM. Reaction conditions: CH4/O,/N, = 30/10/27, total gas flow rate 67 mL

min—L,
CH4 Conv. 02 Conv. SC2H4 SC2H6 SC2 SCOQ SCO YC2
Catalysts Ty (°C)

(%) (%) (%) (%) (%) (%) (%) (%)
700 3.4 6.3 4.0 18.8 22.8 65.2 9.3 0.8
Mn-Na,WO,/Si0, 750 13.9 34.9 20.7 35.9 56.6 33.9 8.7 7.9
800 31.1 97.5 39.8 243 64.1 21.7 13.8 19.9
Ag | Mn- 700 7.3 17.2 3.3 37.4 40.7 58.8 0.5 3.0
750 34.1 98.3 27.1 28.7 55.8 40.4 2.6 19.0

Na2W04/Si02
800 35.7 98.9 29.1 25.8 54.9 39.0 4.3 19.6
AgCl || Mn- 700 11.4 24.9 25.9 37.1 63.0 343 2.0 7.1
750 30.5 88.5 39.3 17.0 56.3 35.8 6.0 17.2

N32WO4/Si02
800 33.2 98.9 37.2 14.9 52.1 37.2 8.6 17.3
AgNO; || Mn- 700 5.5 12.8 1.4 29.6 31.0 67.6 1.4 1.7
750 20.5 46.4 19.0 40.6 59.6 37.5 1.9 12.2

Na2W04/Si02
800 35.6 99.0 31.5 26.2 57.7 35.9 5.3 20.5

Ty: bed temperature; SC,Hy4: C,Hy selectivity; SCoHg: C,Hg selectivity; SC,: C; selectivity; SCO,: CO, selectivity; SCO: CO selectivity; YC,: C,

yield.
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Figure S1. OCM performance of the Mn-Na,WQ,/SiO, and Ag || Mn-Na,WQ,/SiO, catalyst.

Reaction conditions: CH,4:0,:N,=45:15:7
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Table S3. Catalytic performances of various catalysts in OCM. Reaction conditions: CH4:0,:N,=45:15:7, total gas flow rate 67 mL min™!

CH4 Conv. 02 Conv. SC2H4 SC2H6 SC2 SC02 SCO YC2

Catalysts Ty (°C)
(%) (%) (%) (%) (%) (%) (%) (%)
700 6.6 19.9 8.5 32.3 40.8 39.5 19.8 2.7
Mn-Na, WO,4/Si0, 750 26.2 100.0 37.4 21.6 59.0 20.7 20.7 15.5
800 26.1 100.0 37.4 20.9 583 20.1 21.1 15.2
Ag || Mn- 700 23.8 100.0 25.5 29.9 55.4 38.4 6.3 13.2
750 24.4 100.0 29.1 27.5 56.6 343 9.1 13.8

N212WO4/Si02

800 24.5 100.0 31.1 254 56.5 31.0 12.5 13.8

Ty: bed temperature; SC,H4: C,Hy selectivity; SC,Hg: C,Hg selectivity; SC,: C; selectivity; SCO,: CO; selectivity; SCO: CO selectivity; YC;: C,

yield.

S5



(a) t + Ag-PDF#87-0717 ( ) + Ag-PDF#87-0717
¢
1 .
- N . - . .
= + = +
& N2
2 2
‘» 7]
e £
2 2
= =l o]
Ag || Mn-Na,WO,/SiO,-fresh AgNO, || Mn-Na,W0,/Si0,-fresh
q__)l.‘_‘w“ »__Mn-Na,W0,/Si0, ——-\_JLJJ«_ALA AR a_Mn-Na,Wo,/Si0,

10 20 30 40 50 60 70 80

2 theta (degree)

c
( ) + Ag-PDF#87-0717
3
- *
S R
©
S—
>
=
2]
c
)
-
AgCl || Mn-Na,WO,/SiO,-fresh
A J A \ Mn-Na,WO,/SiO,

10 20 30 40 50 60 70 80

2 theta (degree)

10 20 30 40 50 60 70 80
2 theta (degree)
Figure S2. XRD patterns for the fresh catalyst and spent sample of (a) Ag || Mn-Na,WQ,/SiO,,

(b) AgNOj; || Mn-Na,WO,/SiO,, (c) AgCl || Mn-Na,WO,/SiO, catalyst
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Figure S3. (a) XRD patterns for the fresh catalyst and spent sample of AgO || Mn-

Na,W0,/Si0;; (b) Quartz tube picture of AgO after reaction.
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Figure S4. SEM images of the sample before (a) and after (b) the OCM reaction; (c) energy

dispersive spectroscopy mapping images.
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Figure S5. XPS Oy spectra for (a) the fresh catalyst and (b)spent sample of Ag || Mn-

Na,WO0,/SiO; and (c) Mn-Na,WO,/SiO, catalyst
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Figure S6. O,-TPO profiles of different samples.
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