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Carbon Composites for Energy Storage Devices

@ Technology Overview

Fabrication of high energy-density batteries for electric vehicles

and mobile devices

« Less use of conductive material/binders to increase the proportion
of active material within electrode

» Multi-functional carbon composite having both electrical
conductivity and bonding capability

Flexible high-energy batteries

«Composite material with required capacity and electrical
conductivity

« Flexible electrode without a collector reinforced with carbon fiber
composite material

Features
» Multi-functional carbon composites
- Having both electrical conductivity and bonding capability
- Applicable to fabrication of electrodes with higher proportion of
active materials (by up to 20%)
- Possible to improve their mechanical properties through cross-
linking reaction => The capacity retention can be improved
« Flexible electrode using carbon fiber composite material
- A composite composed of Li-active materials and carbon fiber
- Various oxides coated on carbon fiber at the stabilization stage
- Reduction of oxides materials for higher capacity
- A High-performance electrode with well-dispersed composite

Trend in development of next generation small batteries Flexible battery development roadmap

{2010 2012 e 2015 e 2070 Flexible Li-S batteries
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© Highlights and Strengths

Material Conventional technology

KIMS's technology KIMS’s technologies

+ Conductive materials and binders added separately

+ Proportion of conductive material and binders within
electrode is high

+ Wet strength of binders available on the market is low

Multi-functional
carbon composites

* Electrode without metal collectors

+ Simplified process thanks to one liquid type process

« High contents of actives materials within electrode

« Improved cycling stability due to the high wet strength of multi-
functional composites

« Technology to fabricate carbon based
composite materials

« Technology to fabricate carbon fiber

- Technology to dispersion carbon material

« Physical property evaluation

Carbon fiber + Less economically feasible due to metal collectors + Good flexibility and elasticity . Technology to fabricate electrodes
composites + Less electrode feasibility « Dispersion technology: Dispersion recipe now available for « Electrochemical evaluation
composites' maximum properties
@ Business Cases

Motor vehicle battery ~ Small battery

Flexible battery

« Carbon composites are multi-functional and high performance material. Applicable to a wide

range of batteries
« Low entry barrier as existing process can be used for fabrication

Wearable battery

Flexible devices' market share
(forecast)

Demand for and growth of lithium

+ Possible to take a leadership role, powered by proprietary technology for material and process

optimization
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