Electronic Supplementary Material (ESI) for Dalton Transactions.
This journal is © The Royal Society of Chemistry 2020

SUPPORTING INFORMATION

Facile synthesis of Mn-doped NiCo,04 nanoparticles with
enhanced electrochemical performance for battery-type

supercapacitor electrode

To Van Nguyen!, Le The Son'2, Vu Van Thuy!, Vu Dinh Thao!, Masahito Hatsukano?, Koichi
Higashimine?, Shinya Maenosono?, Sang-Eun Chun®*‘, and Tran Viet Thu***
!Department of Chemical Engineering, Le Quy Don Technical University, 236 Hoang Quoc Viet, Hanoi
100000, Vietnam
2School of Materials Science, Japan Advanced Institute of Science and Technology, 1-1 Asahidai, Nomi,
Ishikawa 923-1292, Japan
3School of Materials Sciences and Engineering, Kyungpook National University, Daegu 41566, Republic
of Korea
*Institute of Research and Development, Duy Tan University, Danang 550000, Vietnam



Indensity (a.u.)

Survey

s

Ni 2p
Co 2p
1s

Mn 2p

Intensity (a.u.)

N :

e

®
(&)

l Aw

NMCO

MCO

NCO

1200 1000 800 600 400 200 O

Binding energy (eV)

Figure S1. XPS survey spectra of NCO, MCO, and NMCO.
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Figure S2. XPS spectra of (a) Ni 2p, (b) Co 2p, and (c) O 1s in NCO.
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Figure S3. XPS spectra of (b) Ni 2p, (b) Co 2p, and (¢) O 1s in MCO.



Table S1. Molar ratio of Ni:Mn:Co in NMCO estimated by ICP analysis.

Ni Mn Co
15t analysis 0.297 0.030 1.000
2" analysis 0.302 0.031 1.000
Table S2. EIS fitting parameters of NCO, NMCO, and MCO.
Samples R, (mQ) R, (mQ) | W (mMho) C; (uF) C,(mF)
NCO 743 586 88.1 256 34.1
NMCO 687 630 121 247 25.1
MCO 689 475 27.2 299 22.0

100‘%
;\; 4
c 951
S
=
8
2 904
z
©
®
% 85-
S
80 L) v L) L) L) L) L)
0 200 400 600 800 1000

Number of cycle

Figure S4. Long-term GCD stability test of the symmetric supercapacitor device with 1,000 cycles at
1.0 mA/cm?.



