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Abstract

Characteristics of heat release process, while the Wigner energy was drawn off the graphite
during DSC(Differential Scanning Calorimenter) measurement as an example of annealing process
which is one of release methods of Wigner energy that is contained in the irradiated graphite, was
studied. Linear temperature rise method in DSC operation was selected to estimate the total Wigner
energy content and the heat release rate of each graphite samples, which were located in several
positions in the thermal column in KRR-2 research reactor. As an annealing process in DSC
operation Wigner energy of the irradiated graphite samples were totally released by heat supplying
to the graphite from room temperature to 500°C, in DSC. Characteristics of Wigner energy release
from the graphite sample was well correlated with the various activation energy model of the kinetic

equation,
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Table 1. Radiological Properties of Irradiated Graphites.

(Located in Different Positions apart from Reactor Core in
Thermal Column in KRR-2)

e | | Benc | Radiaty| R
mple No.|  (J/g) {mSv/h) {Bg/g) | (Position)
#53C 150 1.95 8679.78 | 105
#48C 160 0.32 525224 | 1404
#45C 120 0.22 415738 | 1401
#56C 35 0.55 5619.96 | 112

* Surface effective dose rate was measured within 5~10 ¢cm apart
from the graphite brick surface.

(@)

(o)

Fig. 1. (a) Schematic Structure of Thermal Column of KRR-2, (b) Arrangement of Graphite Blocks with Positional Numbers.
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Fig. 2. Heat Flow Curve vs. Temperature in DSC (#48 Graphite
Sample).
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Fig. 3. Comparison of Heat Capacity of Pure Graphite and Heat
Capacity of Iradiated Graphite after Annealing(@500°C) in DSC
(#48 Graphite Sample).
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Fig. 4. Heat Release Curves of Various Graphite Samples vs.
Temperature (in DSC).
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Fig. 5. Heat Release Curve using Variable Activation Energy
Model Equation comparing with Experimental Data (#48 Sample).
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Table 2. Comparison of Parameters in Activation Energy
Model for Wigner Energy Release.

Parameter
Researcher Model Activation | Frequency Remark
Equation Energy Factor
E[] v[s')
ThisWork| Eq. ® | Eq. ® |4.66 x10™
Kelly[2,9] | Eq. ® Eq.® | 75%108
12
1.34 22x10 5 Combination of]
Iwatal5] | Eq. @ [ ~ 150 8.5 x10" 3 steps
178 | 15x10%

Single 147 .
Frequency| Eq. @ 159 75 x10% Combination of|
Factor {9} 1.74 3 steps

160 - —~ 100
: rd
wl~ T A
12 /i &
a—— Accumulated % /o
@ = Heat Releast Curve /o 3
3w (#48 Position) / o &
H ——= 90% - 400.6°C / 3
£ sl 80% - #3.7°C z
& E
e » g
5 <
®
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0 - | °
3 100 209 300 00 500 600
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Fig. 6. Accumulated Heat Release Rate vs. Temperature during
Annealing of hradiated Graphite.
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