Received: 5 October 2021 ‘ Revised: 12 November 2021 | Accepted: 13 November 2021

DOL: 10.1002/er.7508

REVIEW PAPER

NS Ivel WILEY

A review on carbon nanomaterials for K-ion battery anode:
Progress and perspectives

Amrit Kumar Thakur!

Sung Chul Kim? |
Jang-Yeon Hwang? ®

'Department of Mechanical Engineering,
KPR Institute of Engineering and
Technology, Coimbatore, India

*Department of Materials Science and
Engineering, Chonnam Natjonal
University, Gwangju, Republic of Korea
3School of Mechanical Engineering,
Yeungnam University, Gyeongsan,
Republic of Korea :
“Research and Development, Tan90

Thermal Solutions Private Limited,
Chennai, India

*Department of Automobile Engineering,
Kongu Engineering College, Erode, India

Correspondence

Sung Chul Kim, School of Mechanical
Engineering, Yeungnam University,

280 Daehak-Ro, Gyeongsan, Gyeongbuk
712-749, Republic of Korea,

Email: sungkim@ynu.ac kr

Jaekook Kim and Jang-Yeon Hwang,
Department of Materials Science and
Engineering, Chonnam National
University, Gwangju 61186, Republic of
Korea,

Email: jaekook@chonnam.ac kr (3.K)
and hjy@jnu.ackr (J.-Y. H.)

Funding information

Korea Government Ministry of Education
and Science Technology, Grant/Award
Numbers: NRF-2020R111A3073572, NRF-
2018R1A5A1025224

1 | INTRODUCTION

. appropriate anode materials that can accommodate the re

- realization of practically viable KIBs. Carbon nanom

i structural stability,

‘community as promising alternatives for LIBg due to th
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' Summary e ' ‘
' Li-ion batteries (LIBs) are being used extensively in a wide range of applica-

- tions owing to the facile preparation technolo
- sity, which exceeds those of other commerci
- cannot satisfy the burgeoning energy

gy as well as a high energy den-
al batteries. However, LIBs alone

demand due to Li-resource constraints.
Recently, K-ion batteries (KIBs) have gamnered ‘the interest-of the scientific
e abundance of K
hemical properties. -
ow development of
peated intercalation/
cant structural dam-
rials is crucial for the
aterials are promising -
/depotassiation ability,
and structural evolution from zero to three dimensions. It
is anticipated that an evaluation of the recent advances in carbon and their

resources, the affordability of K, and its superior electroc
However, the development of KIBs is hindered by the sl

deintercalation of large K ions without sustaining signifi
age. Thus, the development of appropriate anode mate

anode materjals due to their remarkable potassiation

- composites anode materials for KIBs can facilitate the development of practi-
_ cally viable KIBs. This review comprehensively discusses recent developments

- in carbonaceous and their composites -as anode m
- vides a prospective for the next research step.

aterials for KIBs and pro-
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driving the depletion of conventional, nonrenewable
energy resources such as petroleum, coal, and natural
gas; to avoid further depletion and mitigate climate
change, it is imperative to ensure that the technology
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The growing energy demand associated with urbaniza-
tion, lifestyle changes, and an increasing population is
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