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Abstract—Ammonium uranate(AU), prepared by the reaction of UOy(NOj), solution with NH,OH, was
thermally decomposed and reduced in a TG-DTA unit in nitrogen and hydrogen atmospheres. Various inter-
mediate phases produced during the thermal decomposition and reduction processes of AU have been investi-
gated by X-ray analysis and infrared spectroscope. It was found that AU was a mixture of AU II and AU
III classified by Cordfunke[7], and thermally decomposed in both nitrogen and hydrogen atmospheres as
the following mechanism: AU III/I=AU II—>AU [—A-UO;—>B-UOs—a-U;Oy. In the hydrogen atmosphere,
a-Us0s was converted into UQ, via U,Q, phase. The obtained results were compared with the published
data, and the effect of nitrate ion on the thermal decomposition of AU was determined in the present study.
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Table 1. Chemical composition and structure of each AU

type.
Nomen- Formula Weight % Lattice
clature UO; NH; H;O  structure
AU 1 UOs2H,0 88.80 11.20 orthorhombic
AU II 3UO;NH;5H,0 8891 176 933 "
AU III 2UO;NH;3H,0 8896 264 8.40 hexagonal
AU IV 3UO;2NH34H,0 89.00 353 747 "
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Table 2. Comparison of IR data for AU with previous works

Experimental Stuart[ 13] Sato et al.[15] Remarks

3500 vs.b 3460 3500 stretching vibration of hydroxyl group
3200 vs.b 3200 3300 stretching vibration of NH

3015 sh stretching vibration of NH}[25]

1630 s.m 1620 1630 bending vibration of hydroxyl group
1410 ws 1410 1420 bending vibration of NHj

1390 vs.sp vibrational band of NOj in NH,NOs[21]
1360 wsh vibrational band of NOj in NH,NO;[21]
1300 w vibrational band of NOj in NH,NO,[21]
920 vs 915 920 asymmetric vibration of UQ;"

s: strong, m: medium, w: weak, sh: shoulder, v: very, b: broad and sp: sharp
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Table 3. Chemical composition of ammonium uranates

(wt%)
U0, NH, H0 NO, wt loss in decomposition
N, H,
886 19 9 0.5 12.85 16.53
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Table 4. Comparison of X-ray data for AU with standard
data

Experimental AU I AU IP AU III? AU [V
d(A) I/lo d(A) Vo d(A) I/lo d(A) I/lo d(A) I/lo
7557 81 735 100 7.53 100 7.24 100 7.31 100

6.08 4
570 4
4.74 4
464 4465 4
448 4
3.744 26 367 25377 70363 20
359 40357 30 364 20
3533 100 356 6353 50352 60349 40
349 20 341 4
3193 98 322 50320 70
316 30 317 70
302 4
293 4

2.83 4 2.81 4
2.57 23 256 202591 10
253 10 2557 30
2525 20 2521 10

2512 10

2.03 30 2031 10
2014 6

1990 10

1.964 28 1955 10

1.734 1.77 6
1.706 1710 41696 4
1.656 1647 4 1614 2

JCDPS Card No: a) 181436, b) 181434, ¢) 181433, d)
181435
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Fig. 1. DTA curves of AU in nitrogen and hydrogen atmos-
pheres.

Table 5. On-set and peak temperature of each reaction
in different atmospheres

ENDO EXO EXO EXO
N, 507(1607) 300(340) 391(410)
H, 50(160) 300(350) 390(426) 450(490)
ENDO: Endotherm, EXO: Exotherm, a) On-set temp.,
b) Peak temp.
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Fig. 2. X-ray diffraction patterns of intermediates produ-

ced from AU in nitrogen atmospheres at; a) room
temp., b) 270°C, ¢) 390°C, d) 480°C, e) 600°C,
and ) 800°C.
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Fig. 3. X-ray diffraction patterns of intermediates produ-
ced from AU in hydrogen atmospheres at; a) room
temp., b) 270°C, ¢) 390°C, d) 480°C, e) 600°C,
and f) 800°C.

9719 A9 a-U0s2 U0 S A UG, 2 ==

Ao #xkgct

AU II/lII->AU I/II->AU I—amorphous phase—j-
UOg“’(l-U30s

3-2-3. IR #A}

7t ube-& AX A AlEES] IR ¥4 4 7= Fig 4,
5ol viepligich. A 29719 A¥ 13 FAue$
ZAX 2 & 3000-3250 cm ! FFuol WA gl NH;
o F47tEst oFsjAm 1410cm ') NH; F4ms}
1390 cm™!, 1360 cm™', 1300cm ‘o] ZHA sJ&= NO;
Fou G4 gl olHe 2R Xray ¥4
A 12k FdA A AU [IIF27} kA8 2be}
A NH7} 98¢ AFel AU NI#+22 A &s7] oo
% NH37} i]”,_;}ﬂ Ao X 4 9lm, w3 NO;
Fros) ofstElE Ao 23 AU 363 NHNO;9
odrt EeE g ZZge}

HWAHAK KONGHAK Vol. 31, No. 6, December, 1993



772 43 - AL - AR -

\

Transmittance

4000 3000 2000 1500 1000 600

-1
Wave Number , cm

Fig. 4. Infrared spectra of intermediates produced from
AU in nitrogen atmospheres at; a) room temp.,
b) 270°C, ¢) 390°C, d) 480°C, e) 600°C, and f)
800°C.
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Fig. 5. Infrared spectra of intermediates produced from
AU in hydrogen atmospheres at; a) room temp.,
b) 270°C, c¢) 390°C, d) 480°C, e) 600°C, and f)
800°C.
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Table 6. Weight loss of AU according to temperature in
N: and H; atomospheres

Temp. T N2(%) Hy(%)
170 4.65 4.78
250 6.33 6.62
385 10.27
390 10.31
440 13.31
460 11.22
650 12.77 16.53
800 12.85 16.53
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