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Abstract

Thermal and electrochemical properties were discussed with tris(2,4,6-trimethoxyphenyl)Phosphine
(TTMPP) as a flame retradant additive for Li-ion battery. TTMPP showed excellent thermal stability
with charged cathodes. Addition of 1 wt.% of the additive to the electrolyte improved the thermal
stability without damaging the performance of the battery. The oxygne evolution reaction delayed
nearly by 60 C. The capacity retention ratio in cycle life tests of the battery with 1 wt% TTMPP
was slightly improved comparing to the no additive cells.
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a3 1. Tris(24,6-trimethoxyphenyl)Phosphine.
Fig. 1. Tris(24,6-trimethoxyphenyl)Phosphine.
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Fig. 3. DSC curves of charged cathode materials.
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Table 1. Comparision of DSC values vs.
concentration.
back- TTMPP | TTMPP | TTMPP
ground 1wt.% 1wt.% Iwt.%
Exothermic
peak (T) 27486 333.36 329.13 32421
Heat Flow | 5. a2 4703 9427
(J/g)
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Fig. 4. Discharge capacity vs. discharge rate.
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Table 2. Values from the rate capacity tests in

Fig. 4.
0.2C 0.5C 1c 2C
Background 1452 139.1(95.8) | 131.6(90.6) | 124.1(85.5)
m 143.8 137.4(95.5) | 130.0(90.4) | 122.8(85.4)
?ﬂ:‘? 144.6 138.7(95.9) | 130.8(90.5) | 122.8(84.9)
m 145.1 140.0(96.5) | 133.0(91.7) | 125.4(86.4)
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Fig. 5. Cycle life tests of cells.
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Fig. 6. Impedance spectra of cells with different
electrolytes.
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