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Reaction Mechanism E(Kcal/mole)
AUC ~ UO, 2" nucleation and growth 19.5
U0o; - U0 3" nucleation and growth 30.12
U,0, » UO, 4™ nucleation and growth 31.43

ABSTRACT

A calcination and reduction of AUC has been carried out by using TG-DTA in H, atmosphere. Phases of various
intermediates obtained during thermal analysis of AUC were confirmed by XRD. As results, AUC was calcined and reduced
by three steps as follows;
(NH,),[UO,(CO,);] —  UO;+3CO,+4NH, +2H,0
3U0;+H, — U;04+H,0
U,;0,+H, —  3U0,+H,0
And, the calcination and reduction kinetics of AUC has been determined by non-isothermal method and the analysis of

kinetic data was made by Osawa and Zsako methods. The results were as follows;

Reaction Mechanism E(Kcal/mole)
AUC -~ UO, 2" nucleation and growth 19.5
U0o; - U0 3" nucleation and growth 30.12

U,0; » UO, 4™ nucleation and growth 31.43
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Reaction Mechanism E(Kcal/mole)
AUC - UO;, 2™ nucleation and growth 19.5
UO; - U,0q4 3" nucleation and growth 30.12
U,0, » UO, 4™ nucleation and growth 31.43
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Table 1. F(a)) and g(a) with different mechanisms

do da
% _ , -
(dt f (a), g(a) f(a))
Mechanism flo) g(o) Remark
Nucleation and growth
model
2-dimensional 2(1-o)[-In-»]"? [-In“-®]2 Avrami-Erofeev
3-dimensional 3(1-o)[-In"]*? [-In(-]"3 Avrami-Erofeev
4-dimensional 4(1-0)[-In-04 [-In(-]4 Avrami-Erofeev
Phase boundary model
2-dimensional (1-a)"? 2[1-(1-a)"] Cylinderical symmetry
3—dimensional (1-a)3 3[1-(1-0)"] Spherical symmetry
Diffusion model
1-dimensional 120 o2 Cylinderical symmetry
2-dimensional 1/-In (1-a) In+q, Spherical(Jander)
3-dimensional 31?2 1-(1-a) "] [1-(1-00)"]? Spherical(Ginstling
4-dimensional 3/2[(1-a)y 1] (1-20/3)(1-c)*° Brounstein)
N"™-order model
Zero order
1 o
First order
(1-o0) -In(1-0)
Second order )
(1-0) -[1-(1-0)"']
Table 2. Activation energy and reaction mechanism according to
Calcination and reduction of AUC
Reaction Activation Energy Mechanism,f(a) d,Error
Kcal/mole
AUC—p UO; 19.5 2(l-o)[-ln "] 12 5.12x 107
U0, ’ U;0q 30.12 3(l-o)[-1In +*] %3 1.18x 102

U,0,—» U0, 31.43 4(1-)[-In ]34 1.07 x 102
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Fig.1 DTA and TG curves for thermal analysis of AUC
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Fig.2. X-ray diffraction patterns of uranium compounds

heat-treated in hydrogen atmosphere.
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Fig.3 TG diagram of AUC with heating rate
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Fig.4 Conversion temperature curves for multi-reaction

with Different heating rate
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Fig.5 Osawa plots for calcination and reduction kinetics of AUC
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