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L. Structure refinement

Powder X-ray diffraction (PXRD) measurements were carried out at room temperature on a
PANalyticalX Pert PRO diffractometer 45kV, 40mA for CuKo (A = 1.5418 A), from 8 to 80° with a

scan speed of 1.0° min!

and a step size of 0.02° in 20.

The indexation of the PXRD diagram, carried out using the McMaille software,' yielded a primitive
tetragonal cell (M(20)= 42.4 and F(20)= 64.2 (0.0139, 36)). The cell parameters, a= b= 7.015(1) A, ¢ =
7.669(1) A, were refined by a whole powder pattern fit using the Le Bail method,? implemented in the
FULLPROF software,®> and were consistent with those of the previously described SIFSIX-3-Cu.
Hence, atomic positions of the latter were used as structure solution. The final Rietveld refinement
permitted access to satisfactory results: Rpragg = 0.010 and Rractor = 0.096 (Figure S1). The

crystallographic data and refinement parameters of SIFSIX-3-Ni are summarized in the Table S1.
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Figure S1: Rietveld refinement of SIFSIX-3-Ni



Table S1: Crystallographic data of SIFSIX-3-Ni

Compound SIFSIX-3-Ni
Formula CsN4HsNiSiFe
Formula weight (g.mol ™) 360.96
Crystal system Tetragonal

Space group

a(A)

c(A)

V (A%

V4

Wavelength A(Cu Ka)

Temperature (K)

2-theta range (°)

Number of independent reflections
Number of intensity-dependent parameters

Rp, Rwp, RB, RF

P 4/mmm (n°® 123)
7.0147(1)
7.669(1)
372.34
1
1.5406
298
8-80
247
17

0.337, 0.344, 0.104, 0.096




II. SIFSIX-3-Ni stability after H2S or H20 treatment

2.0 -
1.8 _ — SIFSIX-3-Ni before H28 treatment
S 1.6 —— SIFSIX-3-Ni after H,S treatment
m -
- 1.4—-
fad
n 1.2 __jJ
= ! -  AANMN ]
o 1.0-
E -
8 0.8—-
N 0.6
© ]
g 0.4 1
o 0.2 -—/J "
Z .
0.0 - 7~
' : ' . .
10 20 30 40
2 theta/degree
40000
4 —95 % RH
35000 - 80% RH
1 65% RH
30000 - 50% RH
; . 35% RH
& 25000 - —— 0% RH
2 20000-
»
g -]
E 15000 -
10000 -
5000 A AN n
0 . l— I\ LAMM——WL
T . T ¥ T v T v T v T

10 15 20 25 30 35 40
2Theta

Figure S2: PXRD for SIFSIX-3-Ni after H2S treatment (top) and H20 exposure (bottom).



I1L.

Homogenous microcrystalline sample of SIFSIX-3-Ni was activated by washing as-
synthesized powder with 3 x 20 mL of methanol. In a typical experiment, approximately 30 mg of
sample was transferred with solvent in to a 9-mm large bulb glass sample cell and dried under the dry
N2 flow. The sample was first evacuated at room temperature using a turbo vacuum pump for 8 h and

then gradually heated to 105 °C, held for 8 h and cooled to room temperature.
The determination of the isosteric heats of adsorption (QOst) for CO2 was estimated by applying

the Clausius-Clapeyron expression using the CO2 adsorption isotherms measured at 258, 273, 288 and

298 K.

Low-Pressure Gas Adsorption Measurements

II1.1 Isosteric heats of adsorption for SIFSIX-3-Ni
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Figure S3: Isosteric heats of adsorption at low coverage for SIFSIX-Ni-3 prepared using

solvent free route.
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II1.2 H>S sorption isotherm for SIFSIX-3-Ni
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Figure S4: HaS sorption isotherms for SIFSIX-3-Ni which remains same after two cycles of
HaS sorption.



II1.3 CO; sorption isotherm for SIFSIX-3-Ni after H:S exposure
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Figure S5: CO: sorption isotherms for SIFSIX-3-Ni which remains the same after H2S
sorption.
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