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Studies on Core-support Carbon Materials for VHTR(3)
( Relationship between Change in X-ray Parameters and Physical Properties
in Heat-treatments )

Tamotsu SAITO, Hideto MATSUO, Yasumasa FUKUDA and Yasuichi SASAKI

Division of Nuclear Fuel Research, Tokai Research Establishment, JAERI

( Received April 17, 1980 )

The effect of heat-treatment up to 3040°C on crystallite structure of some
candidate core-support carbon-materials i.e. SIG-B, EG-36B and C-140 carbons has
been studied by x-ray diffraction method. The change in crystallite structure was
examined in relation with dimensional change, weight loss, Young's modulus and
electrical resistivity.

X-ray parameter measurements after heat-treatment showed that the change in
crystallite structure of less graphitized carbons was more sensitively indicated

by the apparent crystallite height L than by the layer spacing d002’ It was

also shown that the main constituent;(ggzihe three carbons showed similar graphitiza-
tion behavior. For C-140 carbon, however, other highly graphitized constituent was
additionally detected,

In SIG-B carbon, Lc(002) increased by heat-treatment above 1000°C; the obtained
real crystallite height indicated that the growth of stacking height was complete at
Lc(002) value up to 2002. With increase of Lc(OOZ)’ length and Young's modulus of
the carbon decreased and bulk density increased. Electrical resistivity decreased

largely with contraction of d002‘

Keywords:
Carbon, Heat-treatment Effect, Crystallite Structure, Dimensionl Change,
Weight Loss, Bulk Density, Young's Modulus, Electrical Resistivity,
VHTR Reactor, Core Suppot Material
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Table 1 Changes of x-ray parameters for SIG-B carbon

Heat treatment Heat treatment X-ray parameters [X]
temp. [°C] time [hr] Lc (002) doo?
(As received) 32 3.441
1000 1 32 3.442
1000 1255 35 3.447
1200 1 33 3.444
1200 401 48 3.441

Table 2 Changes of physical properties for SIG-B carbon :

a) After heat treatment at 1000°C for 1255hr

Property change Predicted Measured
Length change#* (%] -0.3¢ -0.39
Weight loss (%] 0.15 0.78
Increase of bulk density [%] 0.3 0.29
Young's modulus* (E/Eo) 0.94 _
Electrical resistivity* (P/Po) 0.9g .

b) After heat treatment at 1200°C for 401hr

Property change Predicted Measured
Length change* (%] -0.99 -1.»
Weight loss (%1 0.59 0.93
Increase of bulk density [%] l.5 l.g
Young's modulus* (E/Eo) 0.8, .
Electrical resistivity*  (P/Po) 0.9 _

* A.G. direction
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O, A: (002) line is not corrected except for instrumental
errors.
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Fig.2 (004) diffraction profiles of C-140 and SIG-B carbons
heat-treated at 2500°Cfor 1 hr.
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Fig.7 The weight loss of SIG-B carbon plotted against the
increase of L(gz) -
O : The symmetrical axis of specimen is taken to
W.G. direction,
@®: A.G. direction.
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Fig.8 The increase of bulk density for SIG-B carbon with Lc(e) -
O : The symmetrical axis of specimen is taken to
W.G. direction, @ :A.G. direction.
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Fig.9 The decrease of Young’s modulus for SIG-B carbon plotted
against the increase of Lg¢ (e02) -
O: W.G. direction, @ : A.G. direction.
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Pig.10 The decrease of electrical resistivity for SIG-B
carbon plotted against the increase of Lc(po2) -
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