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Table 1 Solubility data for the ternary system MAN—NaNOQO,—H,0

Liquid phase (Wt.%) Wet solid phase (Wt.%)
Temp. solid phase
(T) MAN  NaNO; H,0 MAN  NaNO, H,0
40 85.0 0 15.0 MAN*
77.6 9.1 13.3 80.2 11.5 8.3 MAN+SN*
56.2 20.7 23.1 37.7 46.5 15.8 SN
30.6 33.5 35.9 13.6 72.1 14.3 SN
24.1 36.1 39.8 12.5 66.7 20.8 SN
14.2 42.1 43.7 7.6 68.9 23.5 SN
1} 51.0 49.0 SN
20 77.3 0 22.7 MAN
72.7 6.3 21.0 85.1 6.0 8.9 MAN
69.7 10.5 19.8 82.3 10.2 7.5 MAN+SN
52.9 19.1 28.0 32.9 49.5 17.6 SN
31.6 29.0 39.4 18.4 58.6 23.0 SN
13.5 38.9 47.6 7.7 66.0 26.3 SN
0 46.8 53.2 SN

*MAN; CH,NH;NO; , SN; NaNO,

H20
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Table 2 Solubility data for the ternary system NH,NO;—MAN—NaNO,—-H;0

Liquid phase (Wt.%) Wet solid phase(Wt.%)
Temp. solid phase
(C) NHNO; MAN NaNO; H,0* NHNO; MAN NaNQ, H,0*

10 9.9 87.1 3.0 10.9 9.2 75.6 15.2 5.3 SN*+MAN*
16.5 80.4 3.1 9.2 11.9 67.3 20.8 7.2 SN + MAN
29.0 69.0 2.0 6.0 48.1 4.7 7.2 7.4 SN+AN+MAN
39.1 57.0 3.9 9.3 51.9 30.0 18.1 5.8 SN + AN*
32.2 64.5 3.3 7.6 40.4 38.6 21.0 4.4 SN+ AN
50.1 40.0 9.9 14.7 51.2 20.8 28.0 1.4 SN+ AN
57.3 30.1 12.6 18.3 56.6 14.6 28.8 12.4 SN+ AN
64.0 18.6 17.4 21.7 69.2 8.7 22.1 13.8 SN+AN
0 89.4 10.6 15.2 AN+ MAN
35.8 64.2 0 6.8 AN + MAN
74.3 0 25.7 25.9 SN + AN
20 9.0 86.4 4.6 22.8 6.3 78.3 15.4 8.2 SN + MAN
20.5 76.1 3.4 18.0 12.0 52.5 35.5 6.2 SN + MAN
28.8 67.0 4.2 13.9 30.1 40.3 29.6 7.0 SN+AN+MAN
38.9 57.5 3.6 17.3 54.5 23.4 22.1 9.1 SN+ AN
45.0 49.4 5.6 19.7 72.4 23.1 4.5 9.7 SN+ AN
48.3 40.2 1.5 23.3 56.2 17.6 26.2 11.4 SN+ AN
56.0 22.8 21.2 28.5 63.7 7.9 28.4 9.8 SN+ AN
0 87.5 12.5 24.8 SN+ MAN
66.9 0 33.1 39.1 SN+ AN
34.6 65.4 0 15.2 AN+ MAN
0 53.7 19.6 26.7 47.0 47.9 14.6 37.5 15.5 SN+AN
43.4 36.7 19.9 37.5 53.5 13.2 33.3 16.4 SN+ AN
38.3 46.7 15.0 30.9 39.6 17.3 43.1 14.2 SN+AN
21.9 68.5 9.6 25.7 18.0 65.2 16.8 11.6 SN + MAN
12.4 76.0 11.6 34.5 7.7 58.1 4.2 15.9 SN + MAN
30.1 59.0 10.9 19.0 23.9 67.5 8.6 6.6 SN+AN+MAN
32.9 59.9 7.2 23.8 40.7 53.7 5.6 8.4 AN +MAN
0 80.0 20.0 40.8 SN+MAN
60.3 0 39.7 56.0 SN+ AN
36.6 63.4 0 28.4 AN+ MAN
*H,0/Total salts(Wt./Wt.)

AN; NHNO; , MAN; CH,NH;NO; , SN: NaNOs,
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Table 3 Solid phase and degrees of freedom at
isothermal and isobaric condition in Fig. 2

and Fig. 3
Area Solid phase = Degrees of freedom

ADGF SN 2

BEGD MAN 2

CFGE AN 2
DG SN+ MAN 1
EG MAN + AN 1
FG AN + SN 1
G SN+MAN+AN 0
D SN + MAN 0*
E MAN + AN 0*
F AN+SN 0*

*ternary invariant point
SN; NaNO, ,MAN; CH;NH;NO; , AN; NH,NNO,

40C,20CH L 0Tz 5 AN—MAN—-SN-H,0
4 AFROFERBR LR L1, ORI\ Tit

o D&



Table 4 Composition change of liquid and solid
phase with temperture for the mixture
AN/SN/MAN/H,0=40/15/30/15

(Wt./Wt.)
Temp. Salts  Liquid phase Solid phase
(T caled. found caled. found
40 AN 50 49.4 0 0
MAN 38 37.0 0 0

SN 12 13.6 100 100

20 AN 42 43.5 63 61.5
MAN 46.5 43.7 0 0
SN 1.5 12.8 37 38.5

0 AN 34 35.4 72 72.5
MAN 53 54.3 0 (]
SN 13 10.3 28 21.5

AN; NH,NO; , MAN; CH;NH,NO; , SN; NaNO;
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Solubilities of Some Nitrates in Aqueous Solution (X1I)

Phase Equilibrium for the System Ammonium Nitrate—
Monomethylammonium Nitrate-Sodium Nitrate-Water

by Yasutake HARA*, Hiroaki MIYOSHI*, Hidetsugu NAKAMURA*
and Tomoji SUNAGAWA**

The phase diagram for the system ammonium nitrate-monomethylammonium nitrate
sodium nitrate—water was determined at 40°C, 20°C and 0°C by the residual method. The
results indicate no complex salt or hydrated salt formation.

The equilibrium situation of four component mixtures, and the composition changes of
liquid and solid phase with temperature can be predicted from these diagrams.
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