
P
os
te
d
on

A
u
th
or
ea

23
M
ar

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
49
71
21
.1
75
26
98
3
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

Facile Synthesis of Ultramicroporous Carbon Adsorbents with

Ultra-high CH4 Uptake by In Situ Ionic Activation

Shengjun Du1, Ying Wu1, Xingjie Wang1, Qibin Xia1, Jing Xiao1, Xin Zhou1, and Zhong
Li1

1South China University of Technology

May 5, 2020

Abstract

We introduce a straightforward method for the preparation of novel starch-based ultramicroporous carbons (SCs) that demon-

strate high CH4 uptake and excellent CH4/N2 selectivity. These SCs are derived from a combination of starch and 1-6 wt. %

of acrylic acid, and the resulting materials are amenable to surface cation exchangeability as demonstrated by the formation

of highly dispersed K+ in carbon precursors. Following activation, these SCs contain ultramicropores with narrow pore-size

distributions of <0.7 nm, leading to porous carbon-rich materials that exhibit CH4 uptake values as high as 1.86 mmol/g at

100 kPa and 298 K, the highest uptake value for CH4 to date, with the IAST-predicted CH4/N2 selectivity up to 5.7. Both

the potential mechanism for the formation of narrow pores and the origin of the favorable CH4 adsorption properties are dis-

cussed and examined. This work may potentially guide future designs for carbon-rich materials with excellent gas adsorption

properties.
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