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Table 1 Solubility data for the quaternary system NHNO; +NaClO3=NH,ClO; +NaNO;
(1) NaClO;- NH,CIO;-NaNO3-H,0 system at 40C

Liquid phase (Wt. %) Wet solid phase (Wt. %) Solid

NaClO; . NH,CIO; NaNOy; H,;0*| NaClO, NH(ClO; NaNO,
75.2 24.8 0 0. 650 — - —_ SC +AC
58.0 29.0 13.0 0. 663 82.6 14.4 3.1 SC +AC
42.8 30.0 27.2 0.571 69.6 17.8 12.5 SC +AC
55.4 0. 4.6 0. 565 - —_ - SC + SN
41.9 11.9 46.2 0. 549 52.2 6. 4 41.5 SC + SN
31.2 22.7 46.1 0. 485 44,3 14,2 41.4 SC + SN
26.1 27.8 46.1 0.475 45.5 16.5 38.1 SC + SN

0. 43.7 56.3 0. 424 — - - AC + SN

21.7 34.1 44,2 0. 410 28.2 23.6 48.2 SC + AC+ SN

(20 NH,ClO3-NH(NO;-NaNO;-H;0 system at 40°C

NH,NO, NH(ClO; NaNO; H;0* | NHNO; NH,CIOy; NaNO,
85, 1 14.9 0 0. 307 — — - AC+ AN
75.6 13.3 1.0 0. 296 87.1 12.9 - AC+ AN
67.0 13.2 19.2 0. 259 81.1 17.5 1.4 AC+ AN
74.3 0. 25.7 0. 260 - _ - AN+ SN
66.3 12.5 21.2 0. 261 79.0 3.8 17.2 AN+ SN
61.5 15.1 23.5 0.275 25.5 18.7 55.8 AC+ SN
45.8 22.3 31.9 0. 346 12.5 47.0 40.5 AC+ SN
38.0 24.7 37.2 0.373 11.0 52,9 36.2 AC+ SN
15.3 35.5 49.2 0. 427 4.7 45,9 49.4 AC+ SN
63.8 14.5 21.7 0. 251 79.7 10.9 9.4 AC + AN +SN

3) NEClOQ-NH‘ ClO;-NaNO;—H,O system at 0C

NaClO, NH,ClO, NaNO, H,;0* | NaClO, NH,CIOy NaNO,
841 15.9 0 0. 847 - — —_ SC+ AC
60. 1 18.2 21.7 0. 752 73.7 12.3 9.0 SC+ AC
47.7 18.9 33.4 0.714 61.1 21.6 17.3 SC+ AC
42.8 19.7 37.4 0. 685 58.6 13.1 28.3 SC+ AC
54.4 0. 45.6 0. 862 — - - SN+ SC
43.1 12.9 44,1 0.714 40. 4 16.3 43. 4 SN+ SC
26. 1 24.7 49.2 0.581 16.2 37.9 46.0 AC+ SN
37.5 19.6 42.9 0.571 37.4 19.8 42.7 SC+ AC+SN
(4 NH/CIO;-NH{NO;-NaNO;-H;O system at 0°C

NH(NO, NH,CIO, NaNQO, H,0* | NH,NO; NH,CIO;y NaNO,
82.5 17.5 0 0. 682 - — — AC+ AN
63.2 15.5 21.3 0. 555 67.1 21.5 11.5 AC+ AN
510 14.8 34.2 0. 500 53.2 23.8 23.1 AC+ AN
62.8 0. 37.4 0. 549 — — — AN+ SN
39.7 18.5 41.8 0.518 26.0 33.0 48.4 AC+ SN

5.8 34.7 59. 4 0.571 3.6 48.0 41.0 AC+ SN

48.4 14.6 37.0 0, 485 44.5 17.7 37.8 AC + AN +5SN

*H;0/Total salts (Wt. Wt.)
SC;NaClO;, AC;NH.CIO;, SN;NaNO;, AN;NH,NO,
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Table 2 Solid phase and degrees of freedom at isotharmal
and isobaric condition in Fig.2

Area Solid phase Degrees of freedom
ARQT SC 2
BSPQR AC 2
CLPS AN 2
DTQPL SN 2

RQ SC+AC 1
SP AC+AN 1
LP AN + SN 1
TQ SN+ SC 1
PQ AC + SN 1
| AC +AN+SN 0
Q AC +SC +SN 0
R SC + AC o*
S AC+ AN 0*
L AN + SN 0+
T SN + S8C 0

* ternary invarian point
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Table 3 Liquid-Solid equilibrium data for NaClO3-NH (NO3-H;O mixtures

1) at 40°C
Mixtures Liquid phase Solid phase
NaClO, NHNO; H 0 NH,ClO; NaNO; NH,NO,{ NH,ClOy NaNO, NH(NO,
5 95 10 14.0 72.0 0 0 100
10 20 10 14.0 64.8 7.2 2.8 90.0
2 at0C
5 95 10 15.2 58.0 2.8 0 97.2
10 90 10 14.0 49.2 9.0 3.2 87.8
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Solubility of some Nitrates in Aqueous Solution (IV)
Phase Equilibrium of Ammonium Nitrate-Sodium Chlorate- Water System

by Yasutake HARA¥* Junko IWAO* Hidetsugu NAKAMURA®,
Yoshikazu HIROSAKI** Katsuhide HATTORI*, and
Hideyo OSADA*

Phase relations for the quaternary system of reciprocal salt pair, ammonium
nitrate-sodium chlorate and water, were studied by the residual method at 0 ‘Cand
40°C.

In every composition, NH(NO; could not be found to coexistence with NaClO,
in solid. X-ray analysis and phase diagrams revealed that the reaction

NH(NO; + NaClO; = NH,ClO; + NaNO,
proceeds completely. Neither double salts nor hydrated salts are found in solids
under the experimental conditions.

We can predict the condition of the formation of very unstable solid NH,ClO,
from these diagrams.

(*Department of Environmental Science, Kyushu Institute of Technology,

Sensui-cho, Tobata-ku, Kitakyushu-shi, Japan,
»Taketoyo plant, Nippon Oil & Fats Co. Ltd., 82 Nishimon,
Taketoyo-cho, Chita-gun, Aichi-ken, Jtipan)
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