Li-PAN/CA: Chemical Interactions and Cell Performance Enhancement Mechanisms for 3 Key Applications

Core Concept: Polar/lonic Interfaces Based on —COO"Li* / —COOH / —OH + Li-PAN Polymer Network - Adhesion, Li* Transport & Interfacial Stabilization
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Chemical / Interfacial Interactions

® CA—COOH/-OH and polar groups of Li-PAN interact with —OH
groups on the SiOx surface through hydrogen bonding and polar
interactions

e Li-PAN polymer chains bridge Si/C, conductive additives and
the current collector - maintain contact during Si expansion

e lonic —COO"Li* groups facilitate Li* transport pathways within
the electrode

* May suppress exposure of fresh Si surfaces and repeated SEI
formation
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Chemical / Interfacial Interactions

* SWCNT = long-range electronic network / Li-PAN/CA = ionic
and polar interfacial network

* Polar groups in the polymer/CA promote CNT-Si/C-binder
contact - help maintain the CNT network

¢ Brings electron (e”) and Li* transport pathways into close
proximity - may improve interfacial reaction kinetics

¢ Polymer network may buffer and reconnect CNT contacts
disrupted by Si expansion

Impact on Cell Performance
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Chemical / Interfacial Interactions

e Li-PAN/CA forms a thin polar/ionic functional layer on the Si/C
surface

* Multiple -COOH/—OH groups of CA show strong affinity for
SiOx surfaces - particle-surface anchoring

¢ Coating layer may strengthen interfacial adhesion with
binder/CNT and mitigate particle agglomeration

¢ Reduced direct electrolyte—Si contact and fresh-surface
exposure - potential SEl stabilization
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CPS-LiPC Key Advantages

+/ Water-based & Eco-Friendly  +/ Stable & Reproducible
+" Excellent Dispersion +' Cost Effective

+' High Per i L4 Manufacturing

CPS-LIPC Manufacturing Processes

Three Key Technology Fields | Water-Based + Eco-Friendly - High Performance

o CPS-LiPC for Anode Slurry Functional Additive

Final Product
@ Raw Materials @ Mixing & Dispersion © slurry Homogenization @) Slurry Filtration © coating @ Calendering & Slitting —
Graphite or Si/C High-shear Mixer Planetary Mixer / Degassing Filter (100~150 mesh) Slot-die Coater Roll Press / Slitter High-Performance
raphite or Sj s - - Anode Electrode

Conductive Additive
CMC / SER Binder _’ _’
CPS-LiPC Solution
DI Water
[ @ Improve adhesion & integrity @ Enhance ionic conductivity ﬁiﬂ Stabilize SEl & interface {.ﬁ Improve high-rate & cycle performance ]
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e CPS-LiPC for Si/C Functional Coating (Spray-Dry)
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