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11509

Nitrogen-doped coal-based porous carbon
and reduced graphene oxide composites for
high-performance symmetrical supercapacitors

Hongze Zhu, Fuyang Ren, Haoran Pan, Lu Tian,
Tao Wang, Jianglong Yu, Jinxiao Dou,* Dongling Wu*
and Xingxing Chen*

11064 | New J. Chem., 2025, 49, 11053–11065 This journal is The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2025

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
Ju

ne
 2

02
5.

 D
ow

nl
oa

de
d 

on
 1

0/
15

/2
02

5 
12

:3
6:

06
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5nj90097b


PAPERS

11520

Gadolinium chloride hexahydrate and its
intercalation into synthetic saponite: structure,
characterization and slow magnetic relaxation of
the intercalated sample
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