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Table 1 Solubility data for the system NH  NO;3-N;3;H;NO;s-NaNO,-H,0 at 40°C

Liquid phase (Wt. %)

Wet solid phase (Wt. %)

Solid phase
NH,NO; N;H,;NO, NaNO, H,0* NH(NO, N;H,NO; NaNO, H;O*
0 0 100 98.0 0 0 100 - SN
13.3 78. 4 8.4 8.6 5.7 4.3 53.0 4.9 SN
16.5 74.3 9.2 6.9 9.7 42.1 48.2 4.1 SN
19.1 73.8 7.1 7.9 10.0 36.2 53.8 3.5 SN
33.4 56.8 9.8 5.7 22.2 33.1 4.7 2.9 SN
0 79.8 20,2 13.3 0 25.6 74.4 5.6 HN+SN
15.3 77.9 6.8 7.4 8.8 70.7 20.5 3.3 HN+SN
(i} 100 0 16.4 0 100 0 - HN
36.6 62.4 0 2.9 36.4 63.6 0 2.5 AN+HN
32.3 61.8 5.9 L0 35.0 60.3 47 0.8 AN+HN
33.1 60.9 6.0 0.7 39.1 52.0 8.9 0.8 AN+HN+SN
33.7 62.5 3.8 0.7 36.3 61.1 2.6 0.3 AN+HN
74.3 0 25.7  25.9 42.4 0 57.6 12.2 AN+SN
35.7 58.6 5.6 7.0 46.9 32.9 20.2 5.0 AN+SN
4.3 51.6 7.1 4.2 56.4 32.8 10.8 1.5 AN+SN
100 0 0 31,0 100 0 0 - AN
53.5 39.4 7.1 10.6 58.5 35.7 5.8 8.3 AN
54.1 38.5 7.4 9.5 55.6 38.1 6.3 8.7 AN
64.8 19.0 16.2 18.3 68.5 1.1 20.4 10.4 AN+SN
71.0 8.2 20.8  21.9 69.6 5.2 25,2 12.4 AN+SN
*H,O g/100g of total salts
AN ;NH,NO;, HN ;N;H,NO;, SN ;NaNO,
BCOREKS L AR E SUISE AR E, Tn 2 TWa5,
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Fig. 1 Plots of the liquid- solid equilibrium data
for the four component system NH ,NO,-
N3 HsNO;-NaNO,-H, O

Table 2 Solid phase and degrees of freedom at
isothermal and isobaric condition in
Fig. 1and Fig. 2

Area Solid phase  Degrees of freedom
ADGF SN 2
BEGD HN 2
CFGE AN 2

DG SN+HN 1

EG HN+ AN 1

FG AN+SN 1
G SN+HN+AN 0
D SN+HN 0*
E HN+AN 0*
F AN+SN 0*

*ternary invariant point
SN M NBNO;, HN N N’HbNO;,
AN ; NH,NO,

#FQGD LEF(k+ 3 L ankaitn E{L& AN/
HN oI Tz LT 70 » b L =02 Fig. 3 TH
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Fig. 2 Phase diagram for the system NH (NO,-

N3 H3NO;-NaNO,-H3 O and the compo-
sition changes of liquid and solid phase
with the change of the water content
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Fig.3 Diagram of the water contents along the
line of FQ and GD in Fig.2
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Table 3 Composition change of liquid and solid phase with evaporation of water
from unsaturated mixture (point P in Fig. 2) at 40C

Phase Composition (Wt. %)
Solid Liquid NH(NO; NaNO; N:Hs;NO,3 H,0*

So 100 0 0 —_

S 95 5 0 -
P 85 5 10 excess
Pn 85 5 10 31
Q 60 13 27 17.5
G 32.5 6 61.5 .0, 7

*H,0 ; g/100g of total salts
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Solubility of Some Nitrates in Aqueous Solution (VIl)
Phase Equilibrium of Ammonium Nitrate-Hydrazinium
Nitrate- Sodium Nitrate-Water System

by Yasutake HARA*, Hiroshi ABE*, Hidetsugu NAKAMURAS*,
Yoshikazu HIROSAKI*#, Koji EDAMURA** and Hideyo OSADA*

Phase diagram of the system NH(NO;s-N;H;NO;-NaNO;-H,O at 40T was made by
the residual method. Congruent solution for this system containes 33.5% NH,NO;,
62.1% N;H;NO,, 3.8% NaNO,; and 0.7% H;O at 40C. Neither double salts nor
hydrated salts were obtained in this system.

The equilibrium situation of four component mixtures, and the composition
changes of liquid and solid phase based on the changes of the water content can
be predicted from this diagram.

(*Department of Environmental Science, Kyushu Institute of Technology
Sensui-cho, Tobata-ku, Kitakyushu-shi, Japan,

#*Chemiclas & Explosives, Nippon Oil &Fats Co. Ltd., 82 Nishimon,
Taketoyo-cho, Chita-gun, Aichi-ken, Japan)

Kogyd Kayaku, Vol.47, No.2, 1986 — 95 —





