WO 2024/177577 PCT/SG2024/050098

1/44



WO 2024/177577 PCT/SG2024/050098

X ew Ry

O\\ /t ) ,CF3
/S\N/\/\O/\/O\/\o/\/\N,S\\
F3C | |
0=5=0 0=8-CFy
CF,3
FIG. 2A

2/44



WO 2024/177577 PCT/SG2024/050098

=HANGO MG ™
e oG ) i =
T mmamn ~N
N P i

'

|
~ i -
i I {
i i |
! il i
. f
| i
H I i
- J! J

1.007}" e

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0
fL (ppm)

FIG. 2B

3/44



WO 2024/177577

-71.85

PCT/SG2024/050098

T

0

10

20 30 40

5060 70

80 -0 -100 110 -120 -130
f1{ppm}

FIG. 2C

4/44

-140 -150 -160‘ -170 -iSU 490 2



WO 2024/177577 PCT/SG2024/050098

Wis

T pe——
/o

ot fu

4 &

5/44



WO 2024/177577 PCT/SG2024/050098

Br 3d

Sy
At

434}

Uouris f &
i
s
S

H

R%a § \mw\f"s; ‘
\b\fw\r‘g@ ,,w-f \V‘\%!\J\ wj\ﬂ\%{ }viv % § u«'\u[\ o e

B2 87 3¢ TR OV W Yo V0 W ¥R T2 T O £5 88 8 w6 8% W 83

Y

Biding Enengy sV

FIG. 4B

6/44



WO 2024/177577 PCT/SG2024/050098

Cls

o

b

o
=

R nT
MR
b

&

£3

I 302 0 28 M8

7/44



WO 2024/177577 PCT/SG2024/050098

Ots

GO0E04

408

300+

Loits /g

T EsD

(ELUS

44 543 B4R BM M) B30 08 537 B3 RS B OB S B Wb KB &

Binding

FIG. 4D

8/44



WO 2024/177577

-]

wide

PCT/SG2024/050098

400805

300805

2D0E-05

ey

1H0Es05

QKL

Q18

M 1s

g
S|

GO0
H0 1

1000 %00 B A ol B0 4 3

Rirehrg Eregy (e

FIG. 4E

9/44

L2
Vel
o
=
&5
b



WO 2024/177577 PCT/SG2024/050098

Nis

00

EHEL

2800

st

Crnts s

2408

e
- M, oy ek i Y

Tt
2o 4
>4

0 S Kt
Binding Ensrgy 18V}

FIG. 5A

10/44



WO 2024/177577 PCT/SG2024/050098

52p

‘33 L“\'} ................
&
P &
/
=
=3

e

\

74 17372 11 170 160 158 167 165 160 164 163 182 161 160 W1

HE 175

[

Binding Bnergy 18V}

FIG. 5B

11/44



WO 2024/177577 PCT/SG2024/050098

Cis
300E

§ 1
18R

geesd

i

Vot

[>

e+

Binding Energy (s}

FIG. 5C

12/44



WO 2024/177577 PCT/SG2024/050098

KEEUS

/

%o p w2 o
Conirds 7 8

THE

371
i
Sl
Ly
Sn
A5
s
N
Ly
Lo
g
25
g
o]
%5
Zu3
43
5
£a3
]
i
2 4
a3
fs
ps !
&
A
&
pgl
21
o
4
d
(25
55
[
Wl
L5
T
e
syl
s
<5
s
&

53 58 528 5

Sinding Energy{sW}

FIG. 5D

13/44



WO 2024/177577

Cranda /s

Lits

PCT/SG2024/050098

RIEE

14/44



WO 2024/177577 PCT/SG2024/050098

Fls

§ GIEA04
1 A0 \

120E 04} x‘ \‘
!

RRLESS NS |

§.00E+03 /

A HOE 03 I \\«—»

2 BOE Y bttt e A .

Binding Enengy V)

FIG. 5F

15/44



WO 2024/177577

wide

PCT/SG2024/050098

3 20808

1 4UE08

10800

N

1308405
8 HE 0
& OUE 0
40504

EEEVE

A

A

-

J

Fly

ww’\

Oty

/L T W

Riding Spargy 40

FIG.

5G

16/44

R
t‘s}b



WO 2024/177577 PCT/SG2024/050098

N1is

17007
15001

14004

Coums ! s

1300

1200

| %
i
o 4 LEEE A kY N 5 A od W A
1 H W N g\;g% . ‘g"'\;*w"“' 4 ‘,’“E‘N\:\"““e‘?-‘?\f nhey f;a\ Ve W

ST o
& ﬁ\f‘v’“‘l \t\‘g‘* “‘e‘\l‘\’&l\; ub;“'})

1000k
&0 40 o)

Sinding Srenyy oW

FIG. 6A

17/44



WO 2024/177577 PCT/SG2024/050098

Br3d

280

260

Courfs / 5

250

240
82 81 BO YO OTE W YR VS MOV VR OTU N0 B9 B BT 85 B 84 8

i ¥

Binding Enargy (e}

FIG. 6B

18/44



WO 2024/177577 PCT/SG2024/050098

1208

OB

TO0E p

proibie e

-
L

a0 302 0 XE 2 28 ¥ 28 M8 & 2 M2 oG

Binding Eneegy (el

FIG. 6C

19/44



WO 2024/177577 PCT/SG2024/050098

Ois

£ 408 0

1S
LGS

Counis /5

]
Lad
n3
(54
]
pce
%]
[
¢
2
L]
[54]
3
[%=]
peal
e
s

38 83

c
B

&
N

Hirsding Enssgy {e¥}

FIG. 6D

20/44



WO 2024/177577 PCT/SG2024/050098

S2p
1808
fi
160Gt i[
1488 ;

120

}
~
"
=

"
-

Srvards
e,

{

&

ol
-'-'»,..M

ekl
REE AT VO U £ T S VLR P S LG £ O T O S I

Bindang Cneggy (V)

FIG. 6E

21/44



WO 2024/177577 PCT/SG2024/050098

Lits

08

@5
A £
2 S0
o

o

F oo
o s
SO

74 73 72 71 7069 68 67 65 65 54 63 67 61 60 50 58 57 55 55 54 53 52 51 K0 40 8 47

Binding Energy (o)

FIG. 6F

22/44



WO 2024/177577 PCT/SG2024/050098

Fis

1 0B~

Deniris 7 5

i
s
2
gl
1%
77
i
o
a3
e T
e .

0 a0 P < o

H0E

Sinchog Sowrgy f\}

FIG. 6G

23/44



WO 2024/177577

wide

PCT/SG2024/050098

Ois

BRI .
S8+ £ 1s
SREDET

%

55,0004 OKL et

400564 WL :

IEE ML""M}I N 1s

2 (0804 ’ a S 28
M’v}% S2s) Lils

ORI

Lo,

DRGEO0 *
1A NG 00 S A0 TOD s SR 4 3 A

Hinding Erevgy (V]

FIG. 6H

24/44



WO 2024/177577 PCT/SG2024/050098

MNis

Y

e

L ]

e T T j

SAAb Sl ey o

LAY S U - £ R e

E VAR N \\«\‘m‘\ o f""‘%"'&«”-“\"\ y .,\‘\'..M\;a‘;w\;\n{r;“\ o o
W ®

e, .

A ; ;
P i .
L §ie H B

B Sreny

FIG. 7A

25/44



WO 2024/177577 PCT/SG2024/050098

Beid

| ]

sy

et s

TR

Bining Enengy {04

FIG. 7B

26/44



WO 2024/177577 PCT/SG2024/050098

FIG. 7C

27/44



PCT/SG2024/050098

WO 2024/177577

Dis

.,.z
s
e
i
{5}1\\‘1‘\\
e
et
\kéa?.ﬂf.
™
£2
1
i
]
i
H
£ w 4
U b 43

¥
2D
&
33

(28]

Escel

el

FIG. 7D

$2p

\WM\_“@

T

008

28/44



WO 2024/177577 PCT/SG2024/050098

N e s,

F;
/|
RN & S ot i "‘”"VM“P i\zv .
,gn%& ﬁ\\j\g\g’!" \4{{’%‘“‘?‘\( P ‘e"*\ﬂf\ § M%‘W\k M
g

TV

“‘

a5
LA
TIMTLTH RN SEATR AR A HECEH ISR R R R R DR
i Travgy 40
Fia
BT EE i

R

29/44



WO 2024/177577 PCT/SG2024/050098

widle

Fis

b8
o
@

S L %

7
b

03
it
(i3

¥ XL

ORL s
=3 af 1
««w‘”ﬁ&w .
o

b

20 1 W oW

30/44



WO 2024/177577 PCT/SG2024/050098

FIG. 8A

31/44



WO 2024/177577 PCT/SG2024/050098

FIG. 8B

32/44



WO 2024/177577 PCT/SG2024/050098

Weight %

FIG. 8D

33/44



WO 2024/177577 PCT/SG2024/050098

FIG. 9A

34/44



PCT/SG2024/050098

WO 2024/177577

PR

. 9B

FIG

35/44



WO 2024/177577 PCT/SG2024/050098

Element Weight %

FIG. 9D

36/44



e

e
P,
ity

P

PCT/SG2024/050098

WO 2024/177577

“sssstmie.
g sreei?

S iar bbb et AIAIINN SIS i
&\Q\\\\v‘\\\\\\t\}:}s\\é e

P . i
a\%\ gy
i A aiisisiisissisiiiiiiiim,
B

1000

500

1500

2600

37/44

2500

FIG. 10A

Wavenumber {cm!)

3000

S
5
N
N

3500

74 5

D Y

Y Yo
7 7

% z,
2 G

4000



PCT/SG2024/050098

WO 2024/177577

500

1600

2500
Wavenumber (cm™)

3000

P

3500

4000

10600

2000

FIG. 10B

o
i

7
Wy

£
£
s

7

RECYCLABLE

180°C-220°C,

10bar

FIG. 11A

38/44



WO 2024/177577 PCT/SG2024/050098

PARES

FIG.11C

39/44



WO 2024/177577

PCT/SG2024/050098

@
41 ..
X ‘e,
e Y
o
A
= @,
e '2 T "@\
o
Q
—d
-3 v e T T v
2.7 2.9 3.1 3.3 35
1000/T [KY]
FIG. 12
0.05
30
£ & as assembled
0.04 + G # after 24h
=~
N
= 0.03 0 — '
<< Y] 0 50 200
E
0.02
0.01 +
0 1 i i 3
1] 5 10 15 20
Time (hrs}
FIG. 13

40/44



WO 2024/177577

Log {oT} [ScmK]

Log {cT) [Scm K]

41/44

PCT/SG2024/050098

y @
"@""_
“,,%.
“'“ﬁ,,\
2 ¢ ﬁ
.3 ' \ ,
2.7 29 3.1 3.3 3.5
1000/T [K-1]
FIG. 14
.1 T B
N
e
R\
®.
@
®.
3 : . ,
2.7 2.9 31 33 35
1000/ T [K-1]
FIG. 15



WO 2024/177577

Capacity (mAh/g)

-
=23
(=4

-
5
(=]

oo
o

Y
[=)

1

-

Capacity {mAhig)

S Charge
T «Discharge -
X CE%
0 20 40 60
Cycle No.
FIG. 16

&0

U R
-
N \\\\\\\\\\\\\‘\\\\\x )
NN
a0
s Charge
40 +
~Discharge |
» CE%
ﬁ 3.
. 20 0 X
Cycle No.
FIG. 17

42/44

&k
o

e
=]

w3
[=4

100

[+d
(=]

60

40

2%
(=

Coulombic

Coulombic
Efficiency (CE, %)

{CE, %}

Kcency

Eff

PCT/SG2024/050098



PCT/SG2024/050098

WO 2024/177577

(% ‘D) Aouaioiyg

21quIo|noy)
[~
(=] Q (] (] (=]
- [} (Y=} - [} [}
L 3 ) i 1 [}
(=]

%, X\.. #,

3 lg
\\\\&\ X F @
W |
| lo
B
n 18
2
e %

. o A/ " =)

(=] [=] o (=]

MM 0 <t

(6/yywy) Aoeden

Cycle No.

FIG. 18

(% ‘30) Aousroiyg

21qWIoIN0Y)
(o]
o o ] o o o
- > 20 M~ [(e] V2]
Lyt § 1 1 3 m
X v
x %
o
X %
EO + 8
X %
X %
W
A
X %
A
X %
X % 40
X
“ %
x
X % L 2
X #
X X
X v =
LA 9 c . Tw
w a m =
! = 92 w
A 4 o a o
X % % B ¥
EA
e S . T S 1 } $ o
o o (=] [ [ o [ o
< ™~ (=] © © T o~
bl - ~—
(b/yyw) Ayoeden

Cycle No.

FIG. 19

43/44



WO 2024/177577

200

—tc —
= L]
=] =

Capacity {mAhig)
5
b=

PCT/SG2024/050098

CREABBEBIEEE SRS n&&sxx&niﬁsnéﬁ‘xax&ﬁ&*&h“‘*5‘*‘¥' 1ﬂu
| \\\x\\\\m\\\\\\\\\\\\ . 5, ;
N .\§$§$§§Q* ! b
v 50 5 2
= =
o w
sTharge - 25 © SE
s Dizchang e w
&CE%
Cyele No.
FIG. 20

44/44



