Electronic Supplementary Material (ESI) for Energy & Environmental Science.
This journal is © The Royal Society of Chemistry 2021

Supporting Information
Exceptional gravimetric and volumetric hydrogen storage for
densified zeolite templated carbons with high mechanical

stability

Eric Masika and Robert Mokaya*

University of Nottingham, University Park, Nottingham NG7 2RD, U. K.
E-mail: r.mokaya@nottingham.ac.uk (R. Mokaya)

0 10 20 30 40 50 60

— 213X
— L -5~
ey D)
—— ZIC-15

Intensity (a.u)

‘ h' IF‘ e e
PRRPRRPPR AT v o
Ty P

0 10 20 30 40 50 60
200

Supporting Figure S1. Powder XRD patterns of zeolite templated carbons (ZTC-5 and
ZTC-15) prepared at variable heating ramp rate (5 and 15 °C/min, respectively). Patterns
for the zeolite/carbon composite (ZTC-5-co) and zeolite 13X (Z13X) are also shown.

(1]



0.20 -
~~
o
=
n ~
(=] - 0.15 1
1
o "o
5 £
— S
o
] 9 0.10
2 —O— ZTC-15 =
o 3
(7]
T S
[
()
Q -
£ S 0.05 -
5 o
©°
>
0.00 +
T T T T
0.0 0.2 04 0.6 0.8 1.0 0 1 2 3 4 5
Relative pressure (P/Po) Pore size (nm)

Supporting Figure S2. Nitrogen sorption isotherms (A) and pore size distribution (PSD)
curves (B) for (a) zeolite 13X, and zeolitetemplated carbons (b) ZTC-5 and (c) ZTC-15.
For clarity, the isotherm of ZTC-15 is offset (y-axis) by 400 cm?/g, and the PSD curves
(b) and (c) are offset (y-axis) by 0.01 and 0.06 cm?3/g respectively.
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Supporting Figure §3. Gravimetric (A) and volumetric (B) excess and total hydrogen
uptake isotherms at -196 °C and up to 50 bar for a representative zeolite templated carbon.

The gravimetric hydrogen uptake obtained from IGA measurements is shown in (A).
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Langmuir plots were used to estimate the maximum uptake of supercritical hydrogen (at -196 °C).
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W is degree of adsorption at a pressure of P, W, is the saturated adsorption and K is a coefficient.
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Supporting Figure S4. Langmuir plots for determining maximum hydrogen uptake of zeolite-

templated carbons (ZTC-5 and ZTC-15) and metal organic framework NOTT-112.
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