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ARTICLE INFO

ABSTRACT

Keywords:
Graphene acrogel
Lithium fon
NMCS11

Cathode

3D porous structures

In this study, a composite of LiNiosMno 1C00 102 nanoparticles (ANMG-811) supported by three-dimensional
(3D) graphene aerogel (GA) was prepared to increase the practical energy density and performance capability
of high nickel cathodes. The porous LiNio sMno 1Coo 105 nanoparticle/graphene aerogel (ANMG-811/GA) com-
posite is composed of INMC-811 and graphene that act as a bridge for electron transfer and acceleration of
lithium fon diffusion. ANMC-811 and nNMG-811/GA cathodes characterization data with techniques including X-
ray diffraction (XRD), Raman spectroscopy, Fourier transform infrared spectra (FT-IR) and X-ray photoelectron
spectroscopy (XPS) are discussed. Both Field Emission Scanning Electron Microscopy (FE-SEM) and Transmission
Electron Microscopy (TEM) made clear observations of the uniform distribution of the cathode active powders
over the 3D graphene aerogel structure. The electrochemical performance of the INMC-811 and nNMC-811/GA
cathodes was evaluated by the galvanostatic charge-discharge measurement between 2.5 V and 4.5 V at room
temperature using a computer-controlled battery tester. In addition, variable speed capacity ratios (C-rate),
electrochemical impedance spectroscopy (EIS) and cyclic voltammety (GV) analyzes were also performed.
INMC-811/GA hybrid composite structure delivers a specific capacity of 183.15 mahg™ at /2 after the 500th
cycle. It is understood from the FE-SEM images taken after the cycle that there is no deterioration in the
structure. According to results, it was observed that the 3D porous structure of the nNMC-811/GA composite
facilitated the mobility of L™ ions, and the excellent electrochemical performances of the cathodes were
improved due to the increasing defects as well as the electrical conductivity of GA.





image6.png
JOURNAL OF ENERGY STORAGE
Publisher name: ELSEVIER

Journal Impact Factor ™

8.9 9

2023 Five Year
JCR Category Category Rank.
ENERGY &FUELS 290171
in SCIE edition

Source: Journal Citation Reports 2023. Learn more (4

Category Quartile

QL




image1.jpeg
Jourmal of Eperzy torage 83 (2024) 111479

Contents lists available at ScienceDiect ® Efiei

Stora

Journal of Energy Storage '
[

FLSEVIER ourmal homepage: . sl cormocstoast

Rescarch papers

i

Graphene aerogel based positive electrode for lithium ion batteries
Deniz Kuruahmet ™", Aslihan Guler”, Sidika Yildirim ", Mustafa Mahmut Singil ",
Hatice Gungor *, Esma Uzun ", Engin Alkan *, Mehmet Oguz Guler*, Hatem Akbulut*

sy e, g racy, gt of el & s g, B g 5417 Sk Ty
et e . e ok oyt e ok 010 oy i, ey

o
e

poke
T o o, M1 a5 M 511/ cahodes charatrzon da with s nling X
1y difacion (XKD, Ranan speceucop, owier sfo e spct () a0d .1 porolecion
specacopy (57)aedscusad. Dot ik il caming Eection Mlrocopy (°E S80)a Tatsmlsion
Elecon Alrocopy (TEM) mad s osacaion of e s i of e caiod actv pnirs
ove e 3D rapheae asroge rcure. The et peomuanc f e IXMC.11 44 GNICS11/GA
Cuodes was vt by h gl g dbelarge et becwsn 25V a 45 2 o
lempestse wing  compues conolad ety oter. I ain, vsaie Sped caacty s € 5
secuochenicl Lnpedice spcioscgy (ES) s ¢yl volaneay (CV) aalaes e o pecton.
NMCO1TGA bybiid copoie s el e oy of 10315 B 1C/2 et e 5000
e 1 i it ot FESEM g ke e e e . e s o et he





image2.jpeg
pocuaTs _

‘Sestchin: Web of Science Core Collection v Editons: All v

DOCUMENTS  CITED REFERENCES

= .





