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Table 1 Solubility data for the system of MAN-NH (NO;-H,0

1) at 40C
Liquid phase (wt%) Wet solid phase (wt9%) Solid
MAN NH(NO, H,0 MAN NH,NO, H,0
0 74.6 25.6 — — - AN
17.0 61.5 21.5 129 7.0 16.1 "
38.2 47.2 14.6 25.4 64.1 10.5 ”
60.1 33.5 6.4 47.8 50,4 1.8 AN+MAN
73.0 16.5 10.5 81.7 1.5 6.8 MAN
85.0 0 15.0 — - - "
2) at 19,5C
0 65.0 35.0 — - - AN
13.5 55,2 3.3 9.4 65. 8 24.8 ”
24.8 47.0 28.2 18.4 59. 4 22.2 ”
40.9 36.9 - 22,2 26.3 60.0 13.7 ”
56. 8 30.0 13.2 60.2 30.9 89 AN+MAN
69.3 111 19.6 76. 9 89 14.2 MAN
77.2 0 22.8 _ — — ”
3 at 0C
0 54.2 45. 8 —_ — - AN
17. 4 2.2 40. 4 1.7 62.0 26.3 ”
29.7 36.3 34.0 19.8 56.7 23.5 "
49,4 28.5 22,1 57.5 25.8 16.7 AN+MAN
56.2 18.5 25.3 67.1 13.7 19.2 MAN
67.5 0 32.5 — — - ”
4) at —10C
0 46. 4 53.6 — — - AN
18.5 36.2 45,3 12.9 55.7 3.4 "
37.7 28.5 33.8 25.2 51.8 23.0 "
46.2 26.0 27.8 56. 6 26, 2 17.2 AN+MAN
54,6 121 33.3 64. 4 84 27.2 MAN
62.3 00 37.7 — — - ”
0. 27.4 72.6 — — - H;0
81 22,0 69.9 4.1 12.3 83.6 "
2L.5 9,5 69.0 13.5 5.5 810 "
27.3 0 72.7 — —_ - "
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5) at —20C

56.5 0 43.5 - - - MAN
48.9 12.6 38.5 56. 3 10.9 28 - n
43.5 23.7 32.8 55. 1 19.2 2.7 | MAN+AN
37.9 25.4 36.7 21.3 57.0 2.7 | AN
23.2 30.1 46,7 18.4 44,4 37.2 ”
14.3 33.0 52,7 7.2 37.4 55.4 | AN+H,0
23.0 24.2 52.8 15.7 17,1 6.2 | H,0
3.5 9.8 53.7 28.3 7.5 64.2 "
45.5 — 54.5 - —_ —_— ”
6) at —26.5C
a1 6.3 46.0 60.3 43 35.4 | MAN+H,;0
45.7 12.3 42.0 59,7 89 3.4 |MAN
43.6 17.2 39.2 60.5 12.5 27.0 "
42.4 20.5 37.1 49.2 19.9 30.9 | MAN+AN
38.8 20,8 40.4 27.5 4.2 28.3 | AN
30,2 23.4 46.4 17. 4 24.6 580 |AN+H,0
35.3 19.3 45.4 26.9 14.1 50.0 |[H,0
40.8 13.7 45,5 32.8 10.8 56.4 "

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

Temperature ; —31C

Composition ; MAN 39, 6wt%, NH(NO; 17, 7wt%, H,0 42, 7wt%

AN; NH,NO;
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Table 2 Solubility data for the

ternary system MAN-NaNO;-H,0

1) at 26,5C
Liquid phase (wt%) Wet solid phase (wt9%) Solid
MAN NaNO, H,0 MAN NaNO, H,0 '
79,5 0 20.5 - - — MAN
75.6 5.7 18.9 82,2 3.7 14.1 ”
71.4 10,9 17.7 64.7 22.8 125 |MAN+NaNO,
53,4 18.0 28.6 24,1 63.4 12,5 NaNO;
28.3 30,9 40.8 12.2 70.9 16.9 "
13.8 39,9 46.3 5.5 77.2 17.3 "
0 48.5 51.5 —_ — — ”
'2) at 0°C
67,7 0 32.3 — — — MAN
62.2 6.8 3.0 76.4 4.4 19.2. "
56.8 14.2 29,0 51.9 30,2 17.9  |MAN-+ NaNO;
42,5 19.7 37.8 15.6 7.1 13,3 NaNO,
30.4 25,6 44,0 9.4 " 76.6 14.0 ”
13.5 31.9 51,6 4.6 78,7 16.7 "
0 42,2 '57.8 _ — C— )
3) at —-10C
62.0 0 38.0 — — — MAN
58,7 51 36. 2 75.9 31 210 ”
53.1 13.8 - 33.1 60.0 21.9 18.1 |MAN+NaNO,
43.1 18.6 38.3 18.5 65.6 15.9 NaNO;
22.1 27.6 50, 3 9.2 69.8 21.0 "
11,2 33.7 55, 1 5.6 67.9 26.5 p
0 39.8 60.2 - — — ”
24,6 0 75.4 — — — H,0
12.1 11.7 76.2 8.6 8.2 83,2 ”
0 23,0 77.0 —_ — — ”
4) ar =20C
57.2- -0 42.8 —_ - - MAN
52.3 6.5 41.2 68.7 4.0 2.3 | n
45.5 16.1 38.4 611 19.3 19.6 |MAN+NaNO,
30. 8 22.3 46.8 10.7 73.7 15. 6 NaNO,
20.9 26. 4 52,7 8.1 71.2 20,7 ”
6.9 34.4 58.7 2,0 57.6 40.4  [NaNO,;-+H;0
12.1 29.6 58.2 9.2 22.7 68.1 H,0
27.3 16.1 56.6 21.5 12.5 66.0 ”
4.1 0 55.9 —_ —_ —_ ”
— 14— IRXEGEE



5) at —27C
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Invariant point data for the ternary system MAN-NaNO,;-H,0

Temperature; —31C

Composition ; MAN 40. 2wt%, NaNOj; 15.8wt%, H,0 44, 0wt%
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Fig.7 Phase diagram for the system monomethyl-
ammonium nitrate-sodium nitrate-water at —20C
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Solubility of Some Nitrates in Aqueous Solution (II)

by Hidetsugu NAKAMURA®**, Yasutake HARA**
and Hideyo OSADA®**

Phase diagrams of three-component system consisting of water and two nitrates,
one of which is monomethylammonium nitrate, were made by residual method.
The composition of the ternary eutectic point was determined by extraporation of
congruent solution of the solubility curves depicted on triangular diagram. Then,
ternary eutectic temperature was determined by thermal analysis for this composition.

Phase equilibrium diagrams for the system monomethylammonium nitrate
(MAN) - ammonium nitrate (NH,NO;) - water were made at the temperature
range -26.5 — 40 C. In this system MAN, NH,NO, and ice are detected as .
solid phase but neither double salts nor solid solution are produced. Ternary
eutectic composition contained*39.6 wt% MAN, 17.7 wt% NH,NO; and 42.7 wt%
water and its temperature is -31 C.

Phase equilibrium diagrams for the system monomethylammonium nitrate - so-
dium nitrate (NaNO;)- water were made at the temperature range -27° — 26.5°C
None of double salts are also detected. Ternary eutected composition is 40.2 wt %
MAN, 15.8 wt% NaNO,; and 44.0 wt% water. Its temperature is -31 °C,

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

Sensui-machi, Kitakyushu-shi, Japan)

*Studies on Solubility of Nitrates (II)

— 316 — IRAEBEE





