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The best performance content: Optimized system

Electrolyte * Cathode Anode DMMP DOP
LiPF6 [1M] NMC-532 Graphite 5%wt of * 0.1%wt of *
(EC:EMC:DMC)
(1:1:1)
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Table 1. Energy levels of DOP compared to DMC, EMC, and EC

DOP DMC EMC EC
LUMO (eV) -0.96 1.88 1.40 1.74
HOMO (eV) -11.60 -12.85 -13.33 -12.90

Table 2. The values of the examined formulations

Sample formulation Additive

B Commercial electrolyte -

D Electrolyte + 5%v DMMP DMMP
0.01DP Electrolyte + 5%wt DMMP + 0.01%wt DOP DMMP + DOP
0.05DP Electrolyte + 5%wt DMMP + 0.05%wt DOP DMMP + DOP
0. 1DP Electrolyte + 5%wt DMMP + 0.1%wt DOP DMMP + DOP
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Figure 1. The relationship between the effect of the additive on the flammability of the lithium battery electrolyte
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Scheme 1. The possible mechanism for Dimethylmethylphosphonate flame retardant additive.




Blank+DMMP

Figure 2. Self-Extinguishing Time (SET) and ignition test of Bare electrolyte (Blank) and resistance
of electrolyte with additive of dimethyl methyl phosphonate and dopamine against ignition (0.1DP).
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Figure 3. Relationship between variations of conducting (a) and viscosity (b) versus different contents of electrolyte additives.
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Figure 4. (a) Charging-discharge and (b) Cyclability diagrams for Bare sample and batteries with formulated electrolytes
with 5% DMMP and different ratios of dopamine (0.01%wt, 0.05%wt, and 0.1%wt).




Table S4. Charging and discharging capacities of Bare sample compared to the formulated

Sample

Initial charging capacity

samples.

Initial discharge capacity

Percentage of reversible

capacity

2150
2136
2077
2096

2133
2070
2045

2068

99.21
96.91
98.21
98.66

99.14

Sample

B

D
0.01DP
0.05DP
0. 1DP

2081

1* discharge

capacity

300" discharge

capacity
1826

1621
1674
1708

2063

capacity loss%

500" discharge
capacity
1671
1176
1247

Table S5. Cyclicity data of Bare sample compared to the formulated samples.

capacity loss%

after 300 cycles

after 500 cycles
21.66
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Figure 5. The cyclic voltammetry (a) and LSV (b) plots for Bare sample and DMMP+0.1DOP-containg sample.
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Figure 6. The Nyquist plot for Bare sample and DMMP+0.1DOP-containg sample
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Figure 7. The SEM images
5%wtDMMP+0.1DOP (c). And SEM imaged for cathode surface for Bare (d).

5%wtDMMP+0.1DOP ().
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Figure 10. Repeatability of Bare electrolyte cyclicity values and samples with 5% DMMP and dopamine values of 0.01,

0.05 and 0.1% after 300 and 500 cycles.
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*C1-1: 1* Discharge capacity of Type 1, C1-2: 1°* Discharge capacity of Type 2
*C1-300: 300" Discharge capacity of Type 1, C2-300: 300™ Discharge capacity of Type 2

*Loss 1: Capacity loss after 300® cycle for Type 1
*Loss 2: Capacity loss after 300 cycle for Type 2

0.1DP
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