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In order to remave oxygen i groups for ing the effect of STM,
OG7A and OG20A were heat-treated at 800°C in a hydrogen almnsp:hals ( Hy/ He =1/4).

OG7A-800H 0OG20A-800H

#Vacant spaces between the two domains of OG20A are larger than that of OG7A.

+Domain size of OG20A is a little smaller than that of OG7A.

+5lit type pores were observed in domains of OG7A and OG20A,

&It can

presumed that almost pores larger than 1.5nm nucleated by the inter-particle

Evaluation of pore-size distribution of activated carbon fiber using 129Xe-NMR and NLDFT methods,

N Shiratori, SH Hong, SH Yoon and | Mochida, Carbon 2006, _Aberdeen, UK.
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Zero dimension
Fullerene Basal surface
Nano-size

One dimension
CNT Basal surface
Nano-size

One dimension
Various surfaces
and structures
Nano-size

CNF

High price

Very limited application
Mass-production
(Frontier Carbon Co.)

Relatively high price
Patent problems
Mass-production
Limited application

Relatively low price
Patent problems
Mass-production
Various applications
Large diameter
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Preparation Procedures for Carbon Fibers

Hydrocarbon Rayon Pitch PAN Precursor
MEEHESD Pretreatment
synthesis
wet melt wet Spinning
Heat treatment
240°C 200-400°C 200-300°C Stabilization
" 3 hours 1-2 hours
5min
1000-1100°C 800-
dispersed catalyst (ROEITE 1200°C TEHELT Carbonization
4min q 5min
(Fe) 5min
! ! ! ! e
Treatment
3000-3200°C 1500- 2200-3000°C L
Graphitizati
Lmin 2800°C min rephiizaion
l Surface
Treatment
Graphite  Carbon | Graphitized Carbon Carbon Cabon | Graphitized ~ Carbon
Whisker  Fiber Fiber Fiber Fiber Fiber Fiber Fiber
Graphitized Graphitized Product
High cic Fiber Fiber High pert
G i ‘ormance
performance  composite | aieryropic  sotropic 9
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T300 & T800

Cross-sections PAN Based CFs

Nano Units in Mesophase Pitch Based Carbon Fiber

Micro-domain and Domain

As-spun
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Cross-Sections of Carbon Fibers

Nano Units in Various Precursor derived Carbon Fiber

MNMP CF NMP CF PAN CF

Surface of PAN CFs (STM)

100 nm scaled magnification

_’ 4—
Micro-fibril

Cross-section (TEM)
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Structure Models for PAN-Based Carbon Fibers

(Courtesy of Mme. A. Oberlin)

Section across

Mechanical Behaviors of Carbon Fibers

Tensile modulus (GPa) W DUPONT
00 @ AMOCO
.\f"’/ MP 5 pETOCA
Lo O GRANOC
1000 I 49 MITSUBISHI KASEI
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- 5 000
) © B
b e 25%
T
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Tensile strength (GPa)

Pore fiper axis
b eSecﬁon across
[~ Por .
Section parallel © ~ . fiberaxis
to fiber axis Section parallel
} 1 to fiber axis
;|- Fiber surface
“y! E]ber surface Fiber axis
Fiber axis )
(a) HM type (b) HT type

PAN (Grey Line) and Mesophase Pitch-Based (Black Line).
The Variation of Tensile Modulus (GPa) with Tensile Strength (GPa).

The Dashed Lines Show the Elongation-to-Failure and the Arrows Show the Direction of Development
with Increasing HTT, after Bourratin 1996 [126].
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