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Abstract The chlorination of uranium dioxide with chlorine gas and carbon to prepare uranium tetrachloride was

studied. The probable reactions and the phenomena to be incurred during chlorination were identified theoretically by

the calculations from thermochemical data. From the experimental results, effects of reaction temperature, reaction

time and injection ratio of chlorine gas and nitrogen gas on preparation of uranium tetrachloride were evaluated quanti-

tatively. The optimum reaction time and temperature for the preparation of uranium tetrachloride from pure uranium

dioxide are about 2hours and 500°C ~700°C respectively. The optimum injection rate of nitrogen gas is about 50% of

that of chlorine gas.
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Fig. 1. Schematic diargram for chlorination of uranium dioxide
with Cl, gas and carbon.
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Uo, + 2C + 2Cl,— UCL, + 2CO,
AGQUQK = —214.3KJ/m01 (1)
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UOg + Clg i UOzclz,
LGk = ‘—ZQ.ZKJ/mOl (2)
U0oLl, + C — U0Cl, + CO,
AG{)OUK = —9442KJ/m01 (3)

U0Cl, + Cl,—UOCl, AGyw=-37.0KJ/mol  (4)
uocCl, + C — UcCl, + CO,
AGQUUK = —5392KJ/m01 (5)
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UO.LCl, + CO — UOCL, + CO,,
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AGQQQK = - 107.3KJ/m01 (6)
UOCL, + CO — UCL, + CO,,
AG‘Q(}QK = —666KJ/m01 (7)
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Fig. 2. Conversion of UO, to UCL and volatilization of UCl, ac-
cording to various reaction time at 600°C
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Fig. 3. X-ray diffraction patterns of uranium chlorides
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Fig. 4. Conversion of UQO. to UCl, and volatilization of UClL with
reaction temperature.

of —

3te] &elstdch.

APHFE ) shtol.

Fig. 2= #bgA7ko] Abodsheeby A28 4% Q23

Sof) 02 JHFE Polry] AT AYAF}E vehd A
ojn], uhe- 2% L o] T AYE F3ted dojal AALE
Hu el 600CE A5tk Fig. 2014 2 olatg ¢
242 Aldsheebr e 2o Ashge uhe A F 24207t
2 FAT Z71EAM Bolon, 24)7ko] ARsde o o
97.9% 2} 3A1ZF ATpA] oF 99.7% o] Ashge ehyo] A
o] g ukgo] o]R IR ok & itk wdh, wHET}
2 39 104 F 3¢ vjake] ubg Rabrhas) 44Ee]
A7l ¢&H7) AAstdent, 14]7te] Adsels 24
o AAE) ok BA) Wsteh. 2eu, 14]7ke] AR A
A e A& o2 2t o] AT ¥y ube
27198 oF 227743 FsE darkas w6
AbsheebE s wheshe] Abodshgebr o) A R o
£500m, 2417 o) EREl wubg davlaet AAE
Abedshg-ebe o] AR} uhgshed Apodshs-ehyuh Z7)gF
o] 4o g 2 UCLE 34T 5, ol5o) ZV |42 =
A7le) o] EFe] £5 o 2 £ k. &, Fuate
2217 A3} % 39.67% olit, 3417 AT F 73.19% = oF
207} 271 o2 vehd YA HY wkgo] A
o wiz} wR-S7IWe) UO,e} U-Oxychlorider} 7F43a
UCL9] #o] 27} Fq)ss vkl whgshs w4
o] ¥hg-7] Wito) AF-EA ) vol| wpe} sty 9] Q)
Ao At gt o] A2 R e Se}EAtsEe) Selyod
FE2o Hsg 9 sMEe ukeA7ke) 2ol e} 44
st o} Atoisteehr el Axel a9 olggs wald
H 24)17F HE9) ub-g-A)7be] A AL o 4= 2ldeh. Fig. 3



320 gZAzd3 A 47D A4z (1997)

1001 — e -
T
80-
2 601 —s— Coversion |
< .
o .
404 .
I TN
T e
Z} T T T T T — 1

04 06 (0] 10 12 14 16
Ratio of N, to Cl,

Fig. 5. Conversion of UO; to UCI, and volatilization of UCl, with
chlorince gas and nitrogen gas at 600°C
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