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Abstract—The thermal decomposition of AUC[Ammonium Uranyl Carbonate (NH,),U0.(CO,);] has been
carried out by using TG(Thermo-Gravimetric Analysis) and DTA(Differential Thermal Analysis) in N, COy,
and H; atmospheres, respectively. For studying the AUC thermal decomposition in reducing atmospheres
hydrogen concentration was varied from 5 to 100%. Various intermediate phases produced from AUC decom-
position with different atmospheres were confirmed by X-ray analysis. With release of CO,, NH; and H,0,
AUC was decomposed to amorphous UO; up to 300C . On further heating, the amorphous UQ4 was transform-
ed to a-U,Os via a-UO; regardless of applied atmospheres. a-U;Oy was further reduced to UQO, only in a
hydrogen atmosphere. Formation temperature of intermediates, heat of reaction and residual amounts remai-
ned in decomposed amorphous UQ;, etc. were presented. Also, effects of applied atmospheres on these para-
meters were discussed.
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Fig. 1. Sensitivity curves with different atmospheres and
materials.
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Fig. 2. DTA curves of thermal decomposition of AUC in
different atmospheres.
Tic mark spacihg for ordinate is 50 pvolts. Each
curve should start at 0 uvolt.
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Fig. 3. X-ray diffraction patterns of various intermediates.
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Table 1. On-set and peak temperatures for the formations
of a-UO; and a-U;05 according to various atmo-

spheres
(unit: T)
 H(100%)  Hy(5%) O, N,
a-UO, 400/%  a) 425/b) 445 423/445  426/443
a-Uz04 * /423 480/525 500/545  500/543

* not determined, (a) on-set temperature, (b) peak tem-
perature
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Fig. 4. DTA curves in hydrogen atmospheres of different
concentration

Table 2. On-set and peak temperatures for the formations
of a-UQ;, a-U;04 and UO; according to H, par-
tial pressures

(unit: € )
H, » .
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10 420/440 * /485 505/575
20 415/440 * /480 480/535
50 400/442 * /472 470/520
100 400/425 * /450 450/488

# not determined, (a) on-set temperature, (b) peak tem-
perature
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Table 3. Residual quantity in UO; particles with different
atmospheres and temperatures
(unit: wt%, g-residue/g-UQ;)
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Table 4. Heat of phase change according to various at-

mospheres
(unit: KJ/g-U)
Phase AUC—  A-UOy~> o-U03> a-UsQs—
Atmosphere A-UO; a-UO;  a-U;O4 U0,
H(100%) 32 0.24 0.24
H2(5%) - 0.05 0.20 0.24
N 3.1 005 —0.025 -
CO, 2.2 006 —0.030 -
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UO; 442 a-Us0s 4] »dadib-3dS 3 At 2
t}.

8 q-UOsll M a-UsOs 4 A B Ao} g
A7k B-9]70dl e vhEA) (D)<l 4] Bz uke} gho] 4k

B

Bpstadt M3 M1E 19934 23

Cubg -

s - Al

&

29 Az AT AH DU Hel ool S
o2 UehA $4¥90719) F9 oU0, ExelA
Abgo} o] Fw W g <lgk H,O AAdujFof 2
dukgez vehd o #Adkglnh z3EE 4
2907104 aUOseN 4 0 U0, 2] W8 3¢ we
0 UOA] 4k2r Falli cha] ol a] Fshe] uh
& sty A Fio o w2 0.025K]/g-
Ugs & ¢ Ak o2 q-UOgell 4] U022 ulg-&
godnk-ge 8 ub-gd-e 0.24 KJ/g-Ueloh

L".

4.4 £

YA Ao HAdRm F7F AL EL AUCE ohsdt
A7 A AR R g4zl A b g 2
A& 4l

(1) AUC+= 300C o}3fell & CO, NH; H,02 W&
Al7IEA AR 917l FAIgle] A V02 o
AT 22E F7M71Y FAHYE Ul 93] a-
U0y, a-UsOE 71A 7w & #5171 A5 2E YA
£<l U077 sl =gick

(2) #A4¥ V0,7 0-UO,2 AA5}s]7] d 744 U0,
of 73 el w5171l FAglel 2ar UOy(Ho0)oo s

v o, "4 9 gbabvbs BTl A o-UsOs7h A
A= 500C off 42 UOy(HO)oys 2AHE 2= e
2 FHql= )

() AR L8071 U0 alOr a3l
g Fol B8 i B ALHALS A Fe
Sxofl A ghelubge] defrbar 3 o-UiOs % UO:
A EEE f4 Fud wldsiac

(4) 7} %171 we} AUC A UO, 744 ubg-5)=
el A] elolal FUAEE A4 wgdo] A4
At
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