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Li-ion battery additives improve the performance, lifetime, and stability of Li-ion batteries
by stabilizing electrode-electrolyte interfaces, improving electrolyte properties,
facilitating efficient use of resources, and facilitating rapid lithium migration. However,
fire safety, long service life, and capacity maintenance are all critical concerns for
commercial Li-ion batteries. Several approaches have been explored to improve
electrochemical performance, increase safety, and higher lifetime. Additives are one
promising way to meet the above requirements. In this paper, we used dopamine as a cheap
and safe additive (compared to organic compounds) at a concentration of 0.05 wt% to the
electrolyte in a lithium-ion full-cell battery with a graphite anode and LFP cathode
(cylindrical battery 38120). Our results showed increased thermal stability, accelerated
solid electrolyte interphase formation in graphite, improved CEIl on the LFP cathode
surface, and maintained 100% capacity after 200 cycles. This additive plays a constructive
role in the LFP cathode to increase the performance of the Li-ion battery without causing
combustion or environmental hazards.
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Additive Anode/Cathode  Cycles Capacity (mAh/g) Performance Ref.
Ethoxy(pentafluoro)cyclotriphosphazene . Flame-retardant
! (PFPN) LFP/Li 500 1279 lithium-ion batteries ~ 1°)
Balancing Ionic and
2 VC + PS + TMSBTA electrolytes LFP/Li 500 120 Electronic [54]
Conduction
1-ethyl-3-methyl-imidazolium bis Suppressin
3 (trifluoromethanesulfonyl) imide LFP/Li 350 ~108 aluminrl)lrr)n Corrfsion [55]
(EMITFSI) %11 +(LiTFSI)
O ruorametisulfony mde Improve the safety
4 (PYR1(202) TFSI) + dimethyl carbonate LFP/Li 200 200 and hlegr?(_znn;i il;ature [36]
(DMC) + LiTFSI P
Phosphonate functionalized imidazolium . . .-
5 ionic liquid (PFIL) LFP/Li 100 260 High-Rate Capability [57]
Improves the
6  Lithium difluoro(oxalato) borate (LiDFOB) LFP/Li 100 125 capacity retention [58]
and Coulombic
efficiency
Lithium difluoro(oxalato) borate (LiDFOB) comproves the
7 + LiNOs LFP/Li 100 140 pacty ) [58]
+ triethyl phosphate (TEP) ancé f?ﬁz?elg?;,blc
Bis-annulated 9,10-bis(2-methoxyethoxy)- Redox active shuttles
8 1,2,3,4,5,6,7,8-octahydro-1,4:5,8- LFP/Graphite 120 2.25 mAh in lithium-ion [59]
dimethano-anthracene batteries
Overcharge
9 N-phenylmaleimide (NPM) LFP/Li 12 80 protection of lithium- [60]
ion batteries
Suppressing capacity
10 1,3-propane sultone (PS) LFP/ Graphite 100 1.25 mAh loss [61]
increasing life-time
Suppressing capacity
11 1,3,2-dioxathiolane-2,2-dioxide (DTD) LFP/ Graphite 160 1.75 mAh loss [61]
increasing life-time
Suppressing capacity
12 Sulfopropionic acid anhydride (SPA) LFP/ Graphite 100 1.9 mAh loss [61]
increasing life-time
Suppressing capacity
13 Prop-1-ene-1,3-sultone (PES) LFP/ Graphite 100 1.4 mAh loss [61]
increasing life-time
. safety performance
14  I-diphenylphosphoryloxy-4-methylbenzene LFP/Li 100 150 flame-retardant and [62]
(DPMB)
overcharge
Comeercial Suppressing capacity
15 Dopamine LEP/Graphite 10131 loss This
(Cylindrical . P work
38120) increasing life-time
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