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Table S1. Molecular parameters for H2 and functional groups used in this work. 

Fluid/Functional group /kB (K)  (nm) q (e) 

H2  

H 

Center of mass 

 

- 

36.500 

 

- 

0.282 

 

+0.4829 

−0.9658 

Hydroxyl  

C 

O 

H 

 

28.000 

78.994 

30.000 

 

0.340 

0.310 

0.131 

 

+0.2000 

−0.6400 

+0.4400 

Carbonyl  

O 

C  

 

78.994 

28.000 

 

0.310 

0.340 

 

−0.5000 

+0.5000 

Carboxyl  

C 

O (=O) 

O (-O-) 

H 

 

28.000 

78.994 

78.994 

30.000 

 

0.340 

0.310 

0.310 

0.131 

 

+0.5500 

−0.5000 

−0.5800 

+0.4500 

Pyrrolic-N  

C (CN) 

N 

H (NH) 

 

28.000 

60.388 

30.000 

 

0.340 

0.3296 

0.131 

 

+0.31 

−0.96 

+0.46 

Pyridinic-N oxide  

C (CN) 

N 

O (NO) 

 

28.000 

60.388 

78.994 

 

0.340 

0.3296 

0.31 

 

+0.34 

−0.52 

−0.47 

Quaternary-N  

C (CN) 

N 

 

28.000 

60.388 

 

0.340 

0.3296 

 

+0.37 

−1.17 
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Figure S1. Local density distributions and snapshots of H2 on various pore widths and 

pressures at −196C. 
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Figure S2. Local density distributions and snapshots of H2 adsorption in O/N-doped AC model 

(0.85 nm width) and O-doped AC model (0.70 nm width) at 25oC. 
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Figure S3. Isotherms and isosteric heats of H2 adsorption in O/N-doped AC model and O-

doped AC model at −196oC obtained with GCMC. 

Pressure (bar)

10-3 10-2 10-1 100 101

A
d
s
o
rp

ti
o
n

 c
a
p
a
c
it
y
 (

w
t%

)

10-4

10-3

10-2

10-1

100

O/N-doped
O-doped

-196 °C
Functional groups 
become saturated

Pressure (bar)

0.0 0.5 1.0 1.5 2.0

A
d

s
o

rp
ti
o

n
 c

a
p

a
c
it
y
 (

w
t%

)

0.0

0.1

0.2

0.3

0.4

O/N-doped
O-doped

-196 °C

Functional groups 
become saturated

Is
o
s
te

ri
c
 h

e
a
t 
(k

J
/m

o
l)

3

4

5

Total heat 

0.0

0.5

1.0

1.5

FF

1

2

3

4

5

FGr

Pressure (bar)

10-3 10-2 10-1 100 101

0.0

0.1

0.2 CO
COH
COOH
N5
Ox-N6
NQ

CO
COH
COOH

FFn

O-doped AC

O/N-doped AC

O/N-doped AC

O-doped AC

O-doped AC

O/N-doped AC

O/N-doped AC

O-doped AC

Functional groups 
become saturated


