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® C(Classification of Energy storage materials (including conversion and

generation)

a. Fuel - Fossil and radioactive type (Disposable)

b. Energy storage - Battery active materials, H, and hydrocarbon storage
materials, Chemical bonds (NADH, ATP) (Disposable and Cyclable)

c. Energy conversion - Solar cell materials (Cyclable)

® In 21C, The most critical energy types? = Electrical Energy
cf. Hydrogen originated from Fossil fuels: the most important Fuels
Electrical Energy is originated from several sources:
1. Energy Conversion (EC) from other types of energies, such as
Chemical and Solar Energies...
2. Energy Generation (EG) from fossil fuels

3. Energy Storage (ES) in Energy storage devices, such as batteries...



® Generally, In Energy Conversion, Generation and Storage

Efficiency (Energy Loss) must be significantly considered.

1. Energy Conversion (EC): Lower Efficiency
cf. < ()% under control of Carnot Cycle, < ()% at conversion of Solar
Energy
2. Energy Generation (EG): Lower Efficiency
cf. < ()% under control of Carnot Cycle
3. Energy Storage (ES): Higher Efficiency

cf. >( )% in case of Li lon Secondary Battery



® Ideal structure of Carbonaceous materials
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® Real Structure of Carbon materials
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® Construction of Carbon Bulks

Molecular
Clusters

) _ ARD Andsi w HR-SEM, HR- .v SEM Dptic : _
H.zsm . e._.ng “. TEM STM, AF# : ke scnpe : Maked Bie...

LMOs

Spherical, Fibrou
s, Flaky-shaped

carbonaceous
materials
Electrochemical Properties: Processability
1. Hard vs. Soft :
II. Diffusivity, Electronic

R U IEr conductivity, et c...
: Mano :
. Technolagies - nano, micro- ; Morphologies

structures



® Nano carbon materials for Energy storge

1. Nanostructured Carbons: Non-graphitizable Carbons, etc...

SEM Photos of non-graphitizable carbons

3.0 T

25 4+ E
20 2800 1400 1200 1000 700

154 N/ ]

10 4. 7. -

Potential vs. Li/U* /V

05+

0.0

} I} 3
T T L]

0 200 400 800 800 1000

specific capacity /mahg™

Discharge characteristics of non-graphitizable carbons heated at different temp.



Carbon Nano Fibers and Carbon Nano Tubes, etc...

sed Carbons:
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Texture control and its effect.

"

In Critical range

ml *.o T T T T T i T
P-CNF — a6+ C T
(Platelet) e
— >
—_— +
N2 =
, - XZ w
‘! Herringbone| « >
3 Fishbone) « .;Im
. g
MWCNT
(Tubular,
parallel)
Out of Critical range According to morphology  Specific capacity /mahg™

of nano catalysts

R e o

The 43 battery symposium in Japan :m&& @




3. Design rules of Nano Carbon Materials
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4. New type Spherical carbons prepared by fumed silica treatment.
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Charge/dis_charge characteristics of spherical carbons.



