Figure S1. Experimental results obtained from Table 1 and FIG. 1 of USP 7,491,471 B2

(A) Design of experiments and (B) dQ/dV data of the 1 charge curve.

A) electrolyte solvents (vol.%) salt additive
EC DEC v-BL LiPFg FEC LiBF,
No. 1 30 70 - - -
No. 2 30 20 50 - -
1.3 mol/lL
No. 3 30 20 50 5 wt.% -
No. 4 30 20 50 5wt.% 0.03 mol/L
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Figure S2. Experimental results obtained from Table 1 and FIG. 2 of USP 7,491,471 B2

(A) Design of experiments and (B) dQ/dV data of the 1 charge curve according to the amount of LiBF4 added.
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Table S1 from USP 7,491,471 B2

TABLE 1
MNon-aquenus organic solvent Electrolyts
(% by volumen salt Gelling
Dielectric 1=t 2nd compound Ester
EC GBL DEC FE  constant salt  salt PEGDA  compound
Na, 1 Carmp, i — T — 26 LiFF; — — —
Ex. L3M
Moo 2 Comp, 30 &0 20 — 5 LiPF; — — —
Ex. LiM
Moo 3 Comp. 30 50 20— 62 LiFF, — — FEC
Ex, LM 5w %
No. 4 Example 30 50 0 — G2 LiPF, LiBF, — FEC
LiM 003M Swt %
Wo 5 Example a0 &0 a0 — 0 LiPF, LiBF, — FEC
L3iM  (03M 5wt %
No 6 Example T a0 — L) LiFF, LiBF, — FEC
L3M  (03M 5wt %
o7 Example — 80 20— 36  LiPF, LiBF, —  FEC
L3M  (03M 5wt %
No.®  Example — 90 10— 62  LiPFg LiBF, —  FEC
L3M  (e03M 5wt %o
No.?  Example — 100 o — 68 LiPF; LiBF, —  FEC
1L3M  (03M 5wt %
No. 10 Example — W 10 62 LiPFg LiBE, — FEC
1AM 0038 Swi b
No. 1l Example — B0 a0 A6 LiPF; LiBE, — FEC
1AM 003M St
No. 12 Example — 100 — it LiPFg LiBE, 3wt %% FEC
LMD 003N 5wt %
No. 13 Comp. — 1o W — 14  LiPF; LiBF, —  FEC
Ex. L3N 00038 5wt
No. 14 Comp. — — 1 — S LiPF; LiBE, — FEC
Ex. LAnd 003N 5wt %
No. 15 Example w7 N — &l LiPF; LiBE, — FEC
L3N OLO3M Jwt %
No. 16 Example T X — 4 LiPFg LiBE4 — FEC
136 003 10w, %
N 17 Example 7 N — Ta LiPF; LiBE, — FEC
L3M 0.03% 2wt %
No. 18 Example m T o — 58 LiPF; LiBE, — FEC
L3N 008 5wt B
Moo 1% Example mnoTm Mo — 58 LiPFg LiBE, — FEC
13M 005 St Y
Moo 200 Example 7 Mmoo — 58 LiPF; LiBE, — FEC
L2l OlM 5wt %
No. 21 Example 70 M — 58 LiPFg LiBE, — FEC
O8M  05M 5wt %
No. 22 Example 7 0 — 58 LiPF; LiBE, — FEC
0.3 1M 5wt %
No. 23 Comp. 70 . — 58 LiPF; BETI — FEC
Ex. L3N 003N 5wt %
Now 24 Comp. T M — 58 LiPFgs BETI — FEC
Ex. 1AM 005N Swd, %
No. 25 Comp. 70 w0 — 5 BETI — — FEC
Ex. L.3M Swt %
No. 26 Example im T M — 58 BETI LiBE, — FEC
1AM 0.03M Swt, Y
Wo. 27 Example 50 Mo — S LiPFg; LiBE, — NEC
1AM 003N 5wt U
Moo 28 Example 3 50 M — S LiPF; LiBE, — CEC

L3M 0.03M Swi




Table S2 from USP 7,491,471 B2

TABLE 2

Thickness  Recovery rate
10th rate at a high at a high
(%) 2A (charge) 2A (discharge)  tempemture  tempersture

No.1l  Comp. Ex. 95 Explesion  Explesion S0 B,

No.2  Comp. Ex 42 Mo Explesion klh s 5%
cxplogion

Mo.}  Comp. Ex. 95 Mo Explosion S0 32%
Explosion

No.d4 Example 94 Mo No Explosion ¥ Gal
Explosion

No. 5 Example 94 Mo No Explosion 3% 5%
Explosion

No. 6 Example Q4 Mo No Explosion 3% GA0G
Explosion

No.7  Example 44 No No Explosion 3% G5
Explosion

No. & Example 93 Mo No Explosion 3% Fata
Explosion

Ne.9  Exammple o Mo No Explosion g OR0;
Explosion

No. 10 Example 43 Mo Mo Explosion 3% G54
Explozion

MNa. 11 Example 93 Mo No Explogion L) @5
Explosion

No.12  Example 95 Mo No Explosion 1% %
Explosion

No. 13 Comp. Ex. 72 Explosion Explosion 207 20%

Mo, 14 Comp. EX. 55  Explosion Explosion 400G T2%

No. 15 Example 94 Mo No Explosion % G5,
Explosion

Mo, 16 Example W5 Mo Rupture 15% Bl
Explosion

No, 17 Example 93 Mo Rupture 25% Ta%
Explosion

Moo 18 Example 95 Mo No Explogicn kL Oa0g
Explosion

No. 18 Example 92 Mo Mo Explosicn 3% [E
Explosion

No. 200 Example G Mo Mo Explosion e G5
Explosion

No.21  Example 85 Mo No Explosion E 5%
Explosion

No. 22 Example B0 Wo No Explosion ) 5%
Explosion

No. 23 Comp. Ex. 494 No Explosion Rl 50%
Explosion

No. 24  Comp. Ex. a4 Mo Explosion 500 50%
Explosion

No. 35 Comp, Ex. G Mo Explosion Bl 32%
Explosion

No. 26 Example BY Mo Mo Explosion kLY R

Explosion




Table S3 from USP 7,223,500 B2

TABLE 1
Thickness
after high
Initial temperature  Thickness
Thickness storage variation
Additives {mmj} {mim}) ratio
Example 1  FEC (2 wt %) 4.15 4.82 116%
Example 2 FEC (2 wt %) 4.15 4.45 107%
VS (0.25 wt %
Example 3 FEC (1 wt %) 4.15 4.29 103%
V8 (025 wt %
Example 6  FEC (5 wt %) 4.15 12.81 309%
Example 7 FEC (5 wt %) 4.15 5.22 126%
VS (0.75 wt %
Comparative No additive 4,15 5.25 127%
Example 3
Comparative  VC (5 wt %) 4.15 13.45 324%

Example 4

Note:

FEC: fluoroethylene carbonate
VS: vinyl sulfone

VC: vinylene carbonate



Table S4. Specifications of LIB components

Anode Graphite 2.5%2.5 cm?
Cathode NCM 622 2.0%x2.0 cm?
Reference Graphite 0.5x2.5 cm?
Separator Polyethylene 3.0x3.0 cm?




