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Scheme S1. Coordination modes of [Mn;(NDC)3;(DMA 4],

Fig. S1 PXRD patterns of compound 1 prepared by different routes (a) pattern calculated from
the single crystal X-ray data (b) for as-synthesized sample by solvothermal route (c) for sample
obtained by solvent assisted mechanochemical route (d) for sample obtained by sonochemical
route.

Fig. S2 FT-IR spectrum of 1 synthesized by solvothermal route.
Fig. S3 FT-IR spectrum of 1 synthesized by sonochemical route.
Fig. S4 FT-IR spectrum of 1 synthesized by solvent assisted mechanochemical route.

Fig. S5 PXRD patterns of compound 1 (a) pattern calculated from the single crystal X-ray data
(b) for as-synthesized sample by solvothermal route (c) for the sample heated at 250°C for 20h
(d) for the degassed/desolvated sample (after adsorption studies) soaked in DMA for 3 days at
room temperature.

Fig. S6 Nitrogen adsorption-desorption isotherms of 1’ at 77K.

Fig. S7 Hydrogen adsorption isotherm for 1° at 77K. The solid line shows the best fit to the data
using Langmuir- Freundlich Equation.

Fig. S8 Hydrogen adsorption isotherm for 1° at 87K. The solid line shows the best fit to the data
using Langmuir- Freundlich Equation.

Fig. S9 Enthalpy of hydrogen adsorption for 1’ using Clausius-Clapeyron Equation calculations.
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Fig. S10 Carbon dioxide adsorption isotherm for 1’ at 273K. The solid line shows the best fit to
the data using Langmuir- Freundlich Equation.

Fig. S11 Carbon dioxide adsorption isotherm for 1’ at 298K. The solid line shows the best fit to
the data using Langmuir- Freundlich Equation.

Fig. S12 Enthalpy of carbon dioxide adsorption for 1’ using Clausius-Clapeyron Equation
calculations.

Fig. S13 Temperature dependence of ! for 1 at 100 Oe.

Fig. S14 M vs H curve in 1 recorded at 2 K.

Fig. S15 Tauc plot for band gap calculation of 1 synthesized by solvothermal route.
Fig. S16 Tauc plot for band gap calculation of 1 synthesized by sonochemical route.

Fig. S17 Tauc plot for band gap calculation of 1 synthesized by mechanochemical route.
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Scheme S1. Coordination modes of [Mn3(NDC)3;(DMA),],
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Fig. S1 PXRD patterns of compound 1 prepared by different routes (a) pattern calculated from
the single crystal X-ray data (b) for as-synthesized sample by solvothermal route (c) for sample
obtained by solvent assisted mechanochemical route (d) for sample obtained by sonochemical

route.
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Fig. S2 FT-IR spectrum of 1 synthesized by solvothermal route.
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Fig. S3 FT-IR spectrum of 1 synthesized by sonochemical route.
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Fig. S4 FT-IR spectrum of 1 synthesized by solvent assisted mechanochemical route.
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Fig. S5 PXRD patterns of compound 1 (a) pattern calculated from the single crystal X-ray data
(b) for as-synthesized sample by solvothermal route (c) for the sample heated at 250°C for 20h
(d) for the degassed/desolvated sample (after adsorption studies) soaked in DMA for 3 days at
room temperature.
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Fig. S6 Nitrogen adsorption-desorption isotherms of 1” at 77K.
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Analysis of Gas adsorption Isotherms

Clausius-Clapeyron Equation!-? was used to calculate the enthalpies of hydrogen adsorption. By
using Langmuir Freundlich equation® an accurate fit was retrieved which gives a precise
prediction of hydrogen adsorbed at saturation. A modification of Clausius-Clapeyron equation is

used for calculations.

In[P, ]=AH,,, X[ _T,-T,
P, RXT,T,

where, P and P, = pressures for isotherm at 77K and 87K respectively.
T, and T, = temperatures for isotherm at 77K and 87K respectively.
AH,q4s = Enthalpy of adsorption.
R = Universal gas constant = 8.314 J/K/mol.

Pressure is a function of amount of gas adsorbed which was determined by using the Langmuir-
Freundlich fit.

Q = BXPUn
Q, I1+(BXPun)

where, Q =moles of gas adsorbed.
Qm = moles of gas adsorbed at saturation.
B and t = constants.
P = Pressure.

By rearranging equation (ii) we get equation (iii)

t
o]
B-BXQQw| (iii)

Substituting equation (ii1) into equation (i) we get
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t1
|: QQ,, ]
AH, = RXT, XT, B-(BXQ/Q.)

T,- T, 0/ 2
[B B XmQ/sz)] ...... (iv)

In equation (iv), subscript 1 and 2 are representing data corresponding to 77K and 87K
respectively in case of hydrogen gas and 273K and 298K in case of carbon dioxide gas.
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Fig. S7 Hydrogen adsorption isotherm for 1’ at 77K. The solid line shows the best fit to the data
using Langmuir- Freundlich Equation.
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Fig. S8 Hydrogen adsorption isotherm for 1° at §7K. The solid line shows the best fit to the data
using Langmuir- Freundlich Equation.
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Fig. S9 Enthalpy of hydrogen adsorption for 1’ using Clausius-Clapeyron Equation calculations.
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Fig. S10 Carbon dioxide adsorption isotherm for 1’ at 273K. The solid line shows the best fit to
the data using Langmuir- Freundlich Equation.
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Fig. S11 Carbon dioxide adsorption isotherm for 1’ at 298K. The solid line shows the best fit to
the data using Langmuir- Freundlich Equation.
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Fig. S12 Enthalpy of carbon dioxide adsorption for 1’ using Clausius-Clapeyron Equation
calculations.
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Fig. S13 Temperature dependence of y\!' for 1 at 100 Oe.

S11



6 -

4

2 4

B
E"’ 0

24

-4

-6

) ] L) |
-60 -40 -20 0 20 40 6(
H(kOe)
Fig. S14 M vs H curve in 1 recorded at 2 K.
0.00020
Equation y=a+bx
Weight No Weighting
Residual Sum of LO4967E-11
Squares
Pearson's r 0.9992
Adj. R-Square 0.99823 :
0'000 IS =) Intercept ' alue—l).(l(lnfv smndg.l‘ﬁJflr;:;I:S
- Slope 6.63691E-4 8.41761E-6

0.00010 <

(anv)?x 106(a.u.)

0.00005 <

0.00000 . T
3.2 3.4 3.6 3.8

Energy (eV)

Fig. S15 Tauc plot for band gap calculation of 1 synthesized by solvothermal route.
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Fig. S16 Tauc plot for band gap calculation of 1 synthesized by sonochemical route.
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Fig. S17 Tauc plot for band gap calculation of 1 synthesized by mechanochemical route.
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