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Table S1. Metal contents of the
NiO/CaO catal-sorbent in fresh state

Metal content (Wt%)?

NiO/CaO Ni: 9.3

2Obtained by ICP-OES
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Figure S1 XRD patterns of coke-promoted Ni/CaO (C-Ni/CaO) catal-sorbents reduced under 10% CHy,

at different temperatures (600, 650 and 700 °C): (m) NiO, (77) Ni?, (@) CaO, (©) Ca(OH), and (A) Coke.
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Figure S2 TEM images and particle size distribution of (a) NiO/CaO and (b) C-Ni/CaO that were
reduced at 650°C
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Figure S3 TEM-EDS analysis of NiO/CaO catal-sorbent
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Figure S4 TEM-EDS analysis of C-Ni/CaO catal-sorbent
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Figure S5 XRD patterns of (a) Ni/CaO and (b) C-Ni/CaO catal-sorbents after CO, conversion step

under 10 vol% CO, at 650 °C: (=) NiO, (1) Ni’, (e) CaO, and (A) coke.
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Figure S6 (a) CO, consumption and CO production capacity and (b) CO, conversion over C-Ni/CaO

catal-sorbent under 10 vol% CO, condition at different temperatures (600, 650 and 700 °C)
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Figure S7 XRD patterns of (a) NiO/CaO and (b) NiO/CaCO; catal-sorbents after CH4 conversion step

under 10 vol% CHy at 650 °C: (=) NiO, (1) Ni’, (e) CaO, and (A) coke.
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Figure S8 (a) Syngas (H, and CO) productivity and desorbed CO, capacity and (b) CH4 conversion

over Ni/CaCOs catal-sorbent under 10 vol% CH, condition at different temperatures (600, 650 and 700

OC)



Table S2 Amount of CO, captured, CO produced at CO, conversion step and CO produced, H,

produced and coke accumulated at CH4 conversion step in a consecutive 10 cycles

CO, conversion step CH,4 conversion step

Cycle CO, co co H, Coke
captured produced produced produced accumulated
(mmol/g) (mmol/g) (mmol/g) (mmol/g) (mmol/g)

1 10.5 359 15.5 75.7 58.2

2 11.2 344 16.8 66.0 65.6

3 11.3 34.2 17.6 63.7 71.6

4 11.9 34.0 16.3 60.3 76.6

5 11.1 339 17.5 62.8 823

6 10.7 34.7 14.7 56.5 85.8

7 8.1 343 14.1 48.3 85.8

8 9.1 335 154 46.7 84.7

9 9.5 33.0 15.2 46.7 84.0

10 9.5 33.9 15.2 47.6 83.2

Coke deposited in CH, treatment step: ~ 46.0 mmol/g



Table S3 crystallite size of C-Ni/CaO catal-sorbents in a consecutive 10 cycles of CO, and CH,4

conversion steps.

Crystallite size (nm)?

Ni° CaO CaCO;
As prepared
C-Ni/CaO 19.6 37.7
After CO, 20.1 27.1 34.9
conversion
After 1%t CH,
conversion 17.3 30.3
After 5t CH, 175 14
conversion ) )
After 10% CH, 22.0 273 45.0
conversion ’ ) )

2 Calculated by Scherrer equation



