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Table 1 Solubility data for the ternary system NH,NO; - NH,Cl1 - H,0
Liquid phase (Wt.%) Wet solid phase(Wt.%)
Temp Solid phase*
(T) NH,NO; NH,Cl H0 NHNO; NH,C H,0
40 0 32.0 68.0 AC
12.8 27.1 60.1 6.3 63.6 30.1 AC
23.8 23.2 53.1 14.7 56.3 29.0 AC
38.7 17.7 43.7 22.9 51.5 25.6 AC
65.3 10.0 24.8 59.2 33.0 7.8 AC+AN
68.1 5.5 26.4 74.2 5.1 20.7 AN
72.3 0 27.7 AN
=10 0 21.0 79.0 AC
14.5 17.1 68.5 8.0 52.3 39.7 AC
29.8 12.9 57.3 16.8 49.2 34.0 AC
37.0 10.4 52.6 32.8 39.7 27.5 AC+AN
40.8 4.6 54.6 65.3 3.2 31.5 AN
44.2 0 55.8 AN
0 10.7 89.3 H0
6.7 8.9 84.4 5.1 6.6 88.4 H,0
14.0 5.1 80.9 8.3 3.2 88.5 H,0
24.6 0 75.4 H,0
=20 14.9 15.3 69.9 9.1 48.9 42.0 AC
22.4 13.0 64.9 13.3 45.9 40.8 AC
1.7 16.0 72.4 3.2 22.6 74.2 AC+H,0
29.3 11.2 59.5 21.1 43.4 35.5 AC+AN
20.8 10.9 59.4 23.4 43.9 32.7 AC+AN
33.2 6.4 60.3 71.0 2.7 26.3 AN
34.3 5.4 60.3 41.8 3.1 55.1 AN+H,0
27.4 8.5 64.0 19.5 6.0 74.5 H,0
20.5 11.9 67.7 15.1 9.6 75.3 H:0

*AC;NH,Cl, AN;NHNO;

Invariant point data for the ternary system of NH,NO;-NH,Cl - H,0

Temperatur: —22.3C
Composition(Wt.%) :NH,NO; 27.1,
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Table 2 Solubility data for the ternary system NaNO; - NaCl - H,O
Liquid phase(Wt.%) Wet solid phase{Wt.%)
Temp Solid phase
(T) NaCl NaNO, H0 NaCl NaNO, H,0
40 0 51.5 48.5 SN*
6.3 45.0 48.7 2.5 79.4 18.1 SN
9.2 41.1 49.7 7.2 76.3 16.5 SN+SC*
10.6 38.6 50.8 56.6 18.7 24.7 SC
14.2 29.1 56.7 58.5 13.9 27.6 SC
17.6 20.1 62.3 65.0 8.4 26.6 SC
21.5 10.6 67.9 66.8 4.6 28.6 SC
27.1 0 72.9 SC
-10 0 20.0 80.0 H,0
4.0 14.0 82.0 3.5 11.0 85.5 H,0
9.2 6.7 84.1 7.0 5.7 87.3 H,0
12.7 0 87.3 H,0
0 40.1 59.9 SN
4.9 33.9 61.2 2.4 66.3 31.3 SN
1.2 26.5 62.3 4.3 69.4 26.3 SN
17.5 20.3 62.2 15.7 60.3 24.0 SN+SCH*
19.5 14.2 66.3 21.9 13.4 64.7 SCH
20.9 8.6 70.5 2.1 8.1 68.8 SCH
25.2 0 74.8 SCH

*SN:NaNOQ;, SC;NaCl, SCH:NaCl-2H,0
Invariant point data for the ternary system of NaNQ; - NaCl - H,0
Temperatur; —23.3C
Composition (Wt.%) :NaNOQ; 19.6, NaCl 16.4, H,0 64.0
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Table 3 Solubility data for the ternary system NH,Cl - NaCl - H,0

Liquid phase (Wt.%) Wet solid phase(Wt.%)
Temp Solid phase*
() NaCl NH/CI H,0 NaCl NH(C1 H,0
10 0 31.8 68.2 AC*
7.3 25.0 67.7 5.4 43.2 51.4 AC
14.1 20.4 65.5 28.6 17.4 54.0 AC+SC*
17.6 14.1 68.3 40.9 9.8 49.3 SC
21.1 8.7 70.2 38.6 6.4 55.0 SC
27.1 0 72.9 SC
=10 0 12.6 87.4 H.0
4.1 9.2 86.7 3.6 8.2 88.2 H;0
9.4 4.3 86.3 6.3 2.9 90.8 H,0
12.7 0 87.3 H,0
0 20.5 79.5 - AC
9.1 14.8 76.1 8.9 18.2 72.9 AC
15.3 11.8 72.9 13.7 21.2 65.1 AC
20.6 8.6 70.8 22.7 10.9 66.4 AC+SCH
20.9 7.6 71.5 23.3 7.2 69.5 SCH
23.0 4.3 72.7 25.4 4.1 70.5 SCH
25.2 0 74.8 SCH
-15 0 15.6 84.4 H,0
5.0 12.3 82.7 4.5 11.2 84.3 H,0
10.2 7.2 82.6 9.3 6.5 84.2 H,0
16.8 0 83.2 H.0
0 20.0 80.0 AC
9.0 14.1 76.9 8.0 25.3 66.7 AC
15.1 11.0 73.9 13.2 22.7 64.1 AC
20.1 8.5 71.4 20.3 11.2 68.5 AC+SCH
22.7 3.5 73.8 24.1 3.3 72.6 SCH
24.3 0 75.7 SCH
-20 21.6 0 78.4 H.,0
17.4 4.5 78.1 16.3 4.2 79.5 H.0
14.1 8.0 77.9 13.5 7.7 78.8 H,0
11.9 10.2 77.9 10.6 9.1 80.3 H,0
6.7 14.4 78.9 4.0 13.4 82.6 H,0+AC
11.3 12.1 76.6 -10.3 17.9 71.8 AC
17.1 9.9 73.0 15.9 16.3 67.8 AC
19.7 8.3 72.0 26.4 9.6 64.0 AC+SCH
21.0 5.7 73.3 25.9 4.6 69.5 SCH
22.3 3.0 74.7 27.3 2.6 70.1 SCH
23.2 0 76.8 SCH

*AC ; NHl, SC: NaCl- SCH ; NaCl - 2H,0

Invariant point data for the temary system of NH,Cl - NaCl - H,0

Temperature ; —24.5C

Composition (Wt.%) : NH,Cl 7.9, NaCl 19.1, H,O 73.0
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Solubilities of Some Nitrates in Aqueous Solution (XI)

The Ternary Systems NH,NO3;-NH,CI-H,0 and NaCl-
(N8N03 or NH4C|)‘H20

by Yasutake HARA®*, Noriko AKIYOSHI*, Naoko NAWACHI*
and Hidetsugu NAKAMURA*

The phase diagram for the ternary system ammonium nitrate (AN)-ammonium chlori-
de (AC)-water was determined from 60°C to the melting point. The ternary eutectic
temperature, measured for a mixture containing 27.1, 12.8 and 60.1 wt. % of AN, AC and
H;0 respectively was found to be —22.3TC

For the ternary system sodium nitrate (SN)-sodium chloride (SC) -water and
AC-SC-water, the phase diagrams were also determind in the temperature range of 40T to
melting point. The ternary eutectic compositions and temperatures were found to be SN
19.6, SC 16.4, H,0 64.0, wt. % —23.3C for the former and AC 7.9, SC 19.1, H;0 73.0 wt.
9%, —24.5C for the latter respectively.

The results indicated no complex salt, solid solution, or hydrate formation except NaCl
- 2H,0 at the temperature below about 0C.
(*Department of Applied Chemistry, Faculty of Engineering, Kyushu Institute of
Technology, Sensui-machi, Tobata-ku, Kitakyushu-shi, Japan)
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