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L MOTIVATION

* Hard carbon anodes in sodium ion batteries experience high initial capacity loss/poor coulombic efficiency
and irreversibility

 Heteroatoms including sulfur, nitrogen and phosphorus have been used to enhance the anode
electrochemical performance and reduce irreversibility, however their role in on the electrochemical
performance are not completely understood, while many of the current doping methods are complex

* This work- Introduces a facile method of sulfur doping, elucidates the role of sulphur in enhanced
electrochemical performance of Hard Carbon anodes using computational and experimental methods

HARD CARBON DOPING

400 °C
00

Carrier gas: N,
0.5 L min - = §

RESL

Materials & Electrochemical Characterisation

—o— Pristine HC

1—a— Sulphur HC
100 —A—Sulphur HC 244.3893m?/g ).25 1 ;

A
HM“"

: f BET and Raman :
SEM & Elemental Analysis \ \ Voltage Profiles

120

rr/‘i} 20

-~ oo 0o o ©o_OF
—e—o ¢ P ).15 1

® Pristine HC
| ® Sulphur HC

(@]
o
1

et 100 &

Quantity Adsorbed(ccg™)

|ICE-52%
Pristine Carbon

- -~ 500
60 - 101 0.053 2 1 i
5“ 1 205 2 % © 2.0- - 30
e 1 317?§;Tlftrr---n--.~:ff-nftt"f::A“A Z -
. 3.00 /A (U5 E5595855096.5,6,0) 1432 - OOO +\ J 400 .
40 . . . . . . ' 4 8 12 16 20 ) -
] ] 0.0 0.2 0.4 0.6 0.8 1.0 . = 1 5 .
P t S I h d d : Pore Width(nm) o L 60
Relative Pressure(p/po) D
rstine uipnur dope g 300
B
O
>

RN
o
R IR
N
o
o

0.5 ICE-73%

Sulfur Doped Carbon

—_

o

o
|

0.0 -

e

Specific Capacity(mAhg
Coulombic Efficiency(CE%

0 50 100 150 200 250

: c g Cycle
-...- * Larger mesopores in doped indicate Increased reversible capacity and
possible higher sodium sforage plateau capacity with sulphur doping.  Stable cycle with higher capacity all

SEM shows similar structure , capacity e the ©eod . .
while elemental analysis indicates /' Increased D:G ratio shows presence / | ~Onfirming the increase in sodium /1 - through with sulphur doping
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» Sulphur is adsorbed in HC free edges;
which allows strong adsorption of Na

 Na shows weaker adsorption in the
presence of sulphur

« After relaxation Na moves and bonds

strongly with C
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% In addition to increasing interlayer spacing or pore size to allow for N ( We would like to acknowledge the Damian Cummins

better Na storage, sulphur helps to improve reversibility of hard scholarship, for providing PhD funding.
carbon anodes in SIBs, due to its adsorption at the defects and its 1
L weaker binding energy with Na Y, \
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