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DSC Study on the Reaction of Triuranium Octoxide
with Hexachloropropene

Katsuo Ito* and Takuji Kanno*

It was known that hexachloropropene (HCP) reacted exothermically with U304 and produced
UCls -TCAC (TCAC=trichloroacrylyl chloride), UCl,-HCP and UCl,. The peak areas of DSC curves
for the reaction were proportional to the amount of U;Og. and they were not practically affected
by the time of soaking of U304 in HCP, but affected by the specific surface areas of U;Og and
the heat-treatments of UQ;. As the specific surface areas of U3 Oy decreased, the peak areas of the
DSC curves were constant, but the initial temperature (7;) of the reaction moved to high one and
the shapes of the DSC curve became broader. These effect given by the specific surface areas involved
also the heat-treatment of UOj, since specific surface areas influenced greatly by the temperature
of the heat-treatment. Difference of crystal structure of starting UO; affected the Tj, that is, the
lowest T; temperature obtained for the U;3Oy prepared from amorphous UO;. The overall heat of
the reaction was estimated to be 569 kJ for one mole of U;Os.
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Table 1 Effect of soaking time on DSC curves
Soaking Peak
time DSC curves area
N A (Y
h ‘C C C cm’
0.083 990 1220 144.0 112
0.5 98.0 1215 142.0 114
1.0 97.0 1215 1425 12.0
2.0 98.0 1205 1380 12.0
3.0 880 1210 1400 123
7.7 1015 1215 140.0 12.7
23.0 1035 122.0 1420 123
480 106.0 1235 141.0 123
72.0 1080 1245 1420 12.3
96.0 107.0 124.0 141.0 127
120.0 1080 1230 1420 123
124*

* mean value of peak area

soaking time; above 3 h

range 8.368x 1073 Js™! (2 mcal/s)
scan speed 2°C/min
chart speed 5 mm/min
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Fig. 1 Relation between peak areas of DSC curves
and amounts of U304
range 8.368x 1073 Js~! (2 mcal/s)
scan speed  2°C/min
chart speed 5 mm/min
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Table 2 Effect of specific surface areas of U304
on peak areas of DSC curves

Specific .
surface Preparation DSC curves Peak
temperature area
area of
U,04 T T; T T, A
s/m’g”! T C C C  cm’mg™!
44 650 900 1120 1425 124
3.5 700 90.0 1135 1430 127
2.4 750 900 1185 1450 124
1.2 800 96.0 * 145.0 127
0.7 850 1100 * 1515 88
0.6 900 1150 * 151.0 76
* 2~3 peaks
range 8.358x 1073 js_l (2 mcal/s)
scan speed 2°C/min

chart speed S mm/min
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Fig. 2 DSC curves for U3Og of different specific
curface areas

range 8.368x 1072 Js™! {2 mcal/s)
scan speed  2°C/min
chart speed 5 mm/min
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Table 3 Effect of particle sizes of U304
on DSC curves

. Specific
P?rUCIG surface DSC curves Peak
size area
area
d s T T, T A
“m m?g~! C C C cm*mg ™!
- 317 3.9 91.0 1145 1380 128
63-1056 36 940 1170 1405 125
149-250 3.5 965 1175 1420 125
range 8.368 x 1073 Js™! (2 meal/s)
scan speed 2°C/min
chart speed 5 mm/min
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Table 4  Effect of starting materials of U304

on DSC curves

Types  Specific .
ofyp st?rface DSC curves Zfe‘a}a{
U;0s areas
s T, T A
r@j C C C o cmfmg™!

U,04-1 21 88.0 1165 1455 128
U,04- 1 2.6 940 1170 1405 125
U0~ I 21 101.0 1220 1510 123

range 8.368x 1073 Js~! (2 mcal/s)

scan speed 2°C/min

chart speed 5 mm/min
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