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We meet three issues of energy and environment in 21% century.

1. Huge increase of energy demand due to marked increase of pollution in developed and
emerging countries

2. Limited supply of fossil energy, limits of nuclear energy use, and low efficiency and high cost
of renewable energy, but the inevitable transition to it

3. CO;and other environmental issues in relation to energy consumption.

Transient in Primary Energies Trend

We need numbers of breakthrough in | e 1700 1900 s
the technology for energy, materials o . eycrefiy s

and environment. oturol G
1. Higher efficiency in  production,

transformation and use of available Transient in Secondary E“E%:zﬂﬁd
energy sources . ... ogen G
Increasing supply of energy sources Synthetic Hydrocarbon

3. Reduction of CO emission not to G

N

increase |tS Concentration In the Efficlency | Fairly High at Large Scale Reasonable FEnfi::“IIs L:w;‘

- - ue is High.
atmosphere while fossil resources are o P e e
avai Iab I e co, Pre Capture | Pre Capture €O, Reduced or Free Fuel

Petroleum and Its Derived or Related Liquid Fuels Can Be Last Forever.
The transient in the primary and

. L) Fig. 1 Transient in primary and secondary ener
secondary energy as summarized in Figure 1 g P y y gy

must be recognized definitely. The (721" Technologies to be Prioritized- )\
technology and responding society can define e erer cont rred (S Sa

Power Generation Capture and Power Geﬂe@ﬁon
M Storage (CCS)

i fEE=a
the transients. Japanese government set up 21 §| e | e
technologies in Figure 2 to be prioritized. Bl Poweroemeratan S MiohEfficency S#JEL“L?.E:?DME?I
1 w ower Transmission Generation
They cover almost all technologies to be N e Ii;;:::.il!{“t*“t Tg;!;;;e,gc“' e i Ve 20 production

o
W
>|
o
a
S
2 Industry I 11. Innovative materials, EIZ. Innovative Iron and Steel
@
-3
c
&
E
@
=]

developed in this century if we are allowed to stem - o Biofuel

expandpaIittletheirscop):as. . El s v &0 l
In my talk, I try to emphasize the SR iy S

importance of carbon materials and fossil oiad ot Eicany ioriny KW Fercen ]

resources as the feed for energy and carbon el gy ety ﬂ 16, HEMS/BEMS  Local-level EMS

mater_ials. _The_ preparation and modif_ication / \/ i -

functionalization of carbon materials are g Pomer starage e e o vt o Storage i‘;;f:mdu

summarized in Figure 3. | picked up several . : —
examples in traditional and novel carbon gt

materials to review their importance. Fig. 2 Innovative energy technology to be prioritized



Various structure and surface
Small CNF, CNF composites

Mass production

Commercialization

Battery, Capacito&

FED rials
$

-Addi r

Rubber, Plastics, &
. . Metals, Ceramics, =~ Catalyst support\
Mesoporous CNF pecial nanochains - ‘ for
Introduction of functional gredps Ceramic nanofibers DM C
by electric polarization Carbide nanofibers t% ‘ ‘

igh surface area by activation

Organic reactions

hydrogenation, *
- desulfurizativ

di

cellbgantten __/

1. Properties and 1. Production and Operation of EP
) Functions 2. Standardization of CNFs
Prepa ration - - . 3. Selective Preparation and Structural
2. Higher Dispersion Analysis
3. Mass Production 4. Highly graphitic and small CNFs
1. Property Optimization 1. Optimization of Mesoporosity
' - . e 2. Diversifying the functionali
Modification 2. Function Hybridization 3 Introdufgtio?\ of functional gtr\:)ups
3. Novel Function 4. Hetero-atom doped CNFs
1. Various nanochains: MoS,Fe304,
Novel Nano || 1. Novel Materials NiO, TiO2, Pt, ..)
8 i i 2. 8102 nanofibers
Materials 2. Function Revolution 3. SIC nanofibers
Fig. 3 Preparation and modification of CNF




