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2.1 BHRMEOKICRTIEBNE

FHRRHIOD OCLATOSMEE 1258 (iR, HWsk
UHE v o L) EHBEL T—RROKIERL,
FMAKOBREMML. TORPHBEH/ LI
L oRELE, 0CLLLENDBARBRBERNRICE >,
2.2 MR-BW (SLEABERANSDL) —K =

R RTHEEE

RBRDERIZER D EE URF &+ 0.6 CTRG
TESEBMND, FROBE T 4005E U TREIcH
BELING, MMERBLUEBESUSR L LD
w588 (Residual Mcethod)® 12X 0§72,
BHERE L VR SOBRPOBRS A i2En
RABTR ($305nm) ERMBTISRIEREET, 7
CE=SGLALAFKERETFY T LAKIERKEERCSD
MHEWEEICL 0T TARRL THE S & UTHER
BRERRLE, KREEN6OBICL I RDHI,
FHRED6, e cHEEAMCBLTHEMETS
L, WFhOIBETLH 1BAEY S 8BETKH T
ReA A LT v B2 LA 2 DREIDFBRBOR
BET—HLANT, L0 RIE TRESHRR & KR
ARsMIE LA,

2.3 SRA‘MEAORR
ERSKBAOHMN R FIREORBEE, R—NE
Z=appsbicRbl, 28EE (Congruent So-
lution) MEMEIMPL THEREICL O RELE. £
NEERLEROSETCROIEROBEICHAWT, &
IREHERTR RS LRI DSC30L AV TRIR
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Lz,

3. HREIUER

31 BRE—K=RARBESR
iR, BUBIUBER D AL Y AOKICHT H1ERT
BEF— it Seidel BOXRICTLEHERTNE DO
ARERT OB — KA DTG iR H 6 R L 3k
BEIL—16.8CT, {MEDNORHENAIL42.4wt %
CXRAfi® ; —16.8T, 42.4wt%) TH -7/, HF—
KF: TOSLRRIREEE —18.2CT, GREDOFYNR
1238.1wt% Th-1Iz. BiEkH VY O A—KBTHIH
RIBAEIX —29.5C T, {EMAGOWER T LY v AR

43.0w1% (et

1 —28.7°C, 42.TW1%) Th1x,

BiEe h v o 9 L—KF Ti265CLl E THEAMS:, 43C
PAETIIEAMI4, 43CLUF CREABNEE LT
WL 2, Ewing & 2 (2 =KHL &SRB O hiFg i
BREHE L TSABOGESREL TSN, XK
BTRENHERMEB TCAL) -1,

3.2 HIR-BW-XKZRESREGHRRE

Table 1 Ic@gz—BW— A SR R DOERHRIE I 33
SIS L VBB E S UINEN—19°~ 40T 0
FHETCOERSBCRbL @R ERL, Fig.l &
Fig. 21c30CH L V- 19CTOBR EE=Z MR E
RAvCRRLL,

Fig. 1 oaAHMMEHKE, RANZEREST

Table 1 Solubility data for the system of NH{NOsy=-NaNQ,;-H;0

1) at 40°C
Liquid phase (wt9%) Wet solid phase (wt%) |  Solid

NH(NO, | NaNO, H:O | NH,NO; | NaNO, H;0

74.6 0 25.4 - - - AN
67.2 9.4 23.4 78.1 6.7 15.2 n

59.0 20.4 20.6 37.8 51.3 10.9 AN+SN
47.0 26.4 26.6 22.5 65.5 12.0 SN

30.9 34.7 34.4 14.9 69.0 16.1 "
18.2 4.9 39.9 9.1 70.8 20.1 "

0 51.2 48. 8 — - — "

2) at 30C

70.4 0 2.6 - - - AN

67.2 3.5 2.3 69.1 3.0 2.9 "
62.6 9.9 2.5 63.4 9.3 7.3 "
57.7 17.4 24.9 61.9 16.0 2.1 "
55.1 21.4 23.5 46.6 41.5 11.9 AN+SN
50.8 23.2 25.0 428 35.8 21.4 SN
31.5 32.1 36.4 30.0 34.9 35.1 "
24.8 34.9 4.3 24.2 37.0 38.8 "
13.9 4.1 45.0 13.1 43.4 3.5 "

0 48.0 52.0 — —_ - ”

3) atlT

54.8 0 45.2 - - - AN
49.6 9.4 41.0 60.1 6.9 33.0 "
45.0 16.9 39.1 51.5 14.7 33.8 "
0.5 24.0 35.5 32.5 43.3 2.2 AN+SN
27.2 29.7 3.1 2.3 4.4 32.3 SN
14.8 35.9 49.3 13.7 40.0 46.3 ”

0 42.5 57.5 - - _ "
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4) at—19C

32.3 17.2 50.5 45.2
31.0 21.1 47.9 43.8
28.2 26.6 45.2 37.2
2.1 29.3 49.6 1.4
13.8 32.0 54.2 7.5
3.9 37.3 58.8 2.7
15. 4 29.1 55.5 12.1
25.8 20.6 53. 6 19.8
30.1 16.1 53.8 22.4
34.0 13.4 52.6 36.6

14.0 40.8 AN
16.9 39.3 ”"”
21.5 35.3 AN+SN
62.1 26.5 SN
63.9 28.6 ”
34.7 62.6 SN+H,0
23.0 64.9 H;0
16.0 64.2 ”
12.3 65.3 "
7.8 55.6 H;0+AN

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

Temperature —25C

Composition NH,NO ;23,3 ; NaNOs ; 20.0 ; H,0 ; 47.7

AN ; NH,NO;, SN ; NaNO;

BHEOMMERL, hbESSHEREZORTHE
Er5@EERT. cNX I LTROERLE
Table 1 DFEERIHR L., #£~T, Fig. 1 #5630
CTHET HSRHERBHE LHWOALTHS Karnaukov
? {395°C ¢ 2NaNO; - NH(NOs nEfEL Tw
3, LirL, XRBTIELBNINCTHERET— 4,
B5CT 1 GERBLABSNREBET - BLUED
BT L B OBREER GO XBEFL 6 bl
HOGERHETE M,

RS 0 CLE CREZ AR NI ENEMRS
OEREEFTT 22D AL SHBRERS 2 >R
gSedifaCiRsh, 0OCLLTTIREEE L TR MD
Br-oicgdizre 5, Fig. 20— 19C TORMBETIE
HFETSEHREE. HWBITKT. BRIEHEIT

H20

NHsNO, welght froctlon NaND4

Fig.1 Phase diagram for the system NHNO;
-NaNO;-H,0 at 30°C
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RH,NO, welght fraction Nah0,

Fig.2 Phase diagram for the system NH(NO;
-NaNOQO;-H;0 at-19°C

ZAEORBOATRENRS, Fig. 3 nE—DE=fH
BB LT L—19" ~40C TORIBE D 3 >0E
HRRE T REMIT B L — R L, 0K
DHBIERAROTEAT, ERAKBAOMARIC
BYTS, 29 LTRELALERAKBRADHRGE
%2 23.3wW1%, FHY 20.0wt9% 331 Uik 47.7 wi9) ©
hote, SOBEBROESTEICL O RE LILZERT
RiBEIZ-25CCH-1Is,

3.3 WR-FRHINS D L-KZRIPARFHRYE -

&
Table 2 IcRE—RIBR I Lo O A—KERDED—
28" ~30CORE & O BEEIC 3T SIEMEEF— 2 B LU

Bl ecbsEB4a 870, Fig.dLFig.b it
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H0

NH,NO, welght fractlon NaNo, NH4NO3 welght fraction CalNO3)2
Fig. 3 Phase diagram for the system NH(NO; Fig. 4 Phase diagram for the system NH,NO;
-NaNOQ;-H,0 -Ca (NO;)3-H;0 at 30C
1) 40T, 2) 30T, 3) 1C, 4) ~-19C A ; NH(NO, - Ca(NO;),;«2H,0

B ; NH(NO, : 5Ca(NOs)s + 10H,0
C M Cn(NO,), . 4H30

Table 2 Solubility data for the ternary system of NHNOQO;~Ca(NO;);-H,0

1) at 30°C
Liquid phase (wt9%) Wet solid phase (wt%) Solid
NH.(NO; | Ca(NOjy), H,O | NH(NO, | Ca(NO;), H,0

70.4 0 29.6 - - - AN
56.7 15.5 27.8 74.2 9.6 16.2 ”
49.5 25.3 25.2 62.5 18.7 18.8 "
41.0 41.5 17.5 43.8 41.2 15.0 AN+A
37.0 44.1 18.9 34.7 47.9 17.4 A
33.5 46.7 19.8 32.3 49.4 183 "
29.9 47.9 22.2 2.8 54.8 21.4 A+B
27.0 49.5 24.6 19.9 59.3 2.8 B
16.1 56.9 27.0 85 63.3 28.2 B+C
10.5 57.8 31.7 6.0 63.0 31.0 C

5.6 585 35.9 3.1 64.5 32.4 ”n

0 60.4 39.6 — - _ ”
2) at 0C
54.2 0 46.8 - _ — AN
47.3 8.2 44.5 69.8 6.1 24.1 ”
38.8 23.1 38.1 53.1 17.2 2.7 ”
33.2 33.0 33.8 45.3 26.4 28.3 n
30.9 39.2 29.9 3.9 36.5 26.6 "
30.8 1.8 26.4 15.6 56. 2 282 AN+C
24.0 43.8 32.2 5.7 64.3 30.0 C
14.8 45.0 40.2 6.1 60.2 33.7 "

0 50.5 49.5 - - —_ ”n
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3) at —10C

47.1 0 52.9 — - -_ AN
39.0 11.8 49.2 64.9 7.8 27.3 ”
31.6 24.8 43.6 47.5 18.8 3.7 ”
26.8 40.8 32.4 27.2 51.7 21.1 AN+C
12.4 43.1 4.5 4.4 60. 2 35.4 (o}

0 47.4 52.6 - - —_ ”
26.2 0 73.8 - - - H,0
13.0 13.4 73.6 8.7 9.1 82.2 ”

0 25.4 74.6 - - - "

4) at -20C

31.6 15.4 53.0 39.9 85 51.6 H;O0 +AN
29.4 19.0 51.6 53.5 125 34.0 AN

26.8 25.9 47.3 41.6 20.7 37.7 v

23.9 3s8.3 37.8 2.1 45.4 315 AN+C
13.5 40.2 46.3 8.6 51.2 40.2 o

0 45.5 54 5 — - - "

0 38.0 62.0 - - - H,O0

9.6 30.7 59.7 7.7 26.1 66.2 "
16.7 26.2 57.1 15.0 22.5 62.5 "
22.8 22.1 §5.1 19.4 19.3 61.3 ”

5) at —28C

0 42.8 57.2 - — - H,;0
22.5 30.0 52.5 32.5 24.1 4.4 AN
21.2 U.5 44.3 37.6 28.6 33.8 ”

9.8 39.2 51.0 7.1 46.5 46.4 C

0 43.8 56. 2 - - - ”

Invariant point data for the ternary system of NH{NQ;-Ca(NO;);-H10

Temperature —39C

Composition NH,NO, ; 17.4; Ca(NO,),; 34.2, H;0;48.4

AN; NH,NOjs, A; NH(NO; - Ca(NO;); - 2H,0, B; NH(NO; - 5Ca (NOs),

» 10H,0, C; Ca(NO;), - 4H,0

0CEL UF-0CHBREEEMBRBLISRLLE,
Fig.4 ®30CCHREEMN 6, ZOIBFETHEETS
EHaRHR Bt v L 0 ABABIOfICHIYI NH
NO; - Ca(NOy)y - 2H;0 (A) EfMIHINH(NO, .
5Ca(NOy); * 10H;0(B) TH -~ 2, 0CTORRE
LKERARATB LUy ARAKETHH- -,
Fig. 5 n—-20CORBE TR FET S RHRHR, §
EHns 9 aBAREBLUKTH -, I OROBE
RBENMET 5L, BOBESIIML, REKED
DR D YEHEIZHE D LOWERLSBHHL
1z,
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Fig.6 »—28"~ 0°C NRIEELET, 3.2 LRI
AEBHRERTREESE—AICEKEL, ZRAR
RERETENL, TOHMRBHEE 17.4W%, HED
N7 4 34.2w9% 313 5 1FK4AB. AWt % T, ¥ D ILERIR
Ex-39CTh -1,

Lamberger 6 ¥ (310" ~30CCRELEME LTH
R, By vy v LaEkE, HEABIUHEBO Y
i, OCTRPEELEML L THEABIUNK
BOGEEREL TWS, ARERTIOCCRFERD
ERNBOALD, 0CHIOTLLT TR 1 @k
BigbohonfifinrERBYohzh-1, h
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NH ND, wetght fraction Ca(K0,),
Fig.5 Phase diagram for the system NH(NO,

—Ca(NO;):-H;0 at —20C

BEBTHOBROBELTFS L (NAT I 205
Flelo L 20, EBTOhOHBOSMEN4ER &
REVHBTHILIZESLEALAS,

4 #H W

HR—HW—K=ERARN—19"~0CTTO HREE
F— 5 &f . TORTHEET SEMIINE. HVL
LUk (0OCUT) T. HECEABKOERIIBH G
niemorz, ERIBEIC X D R =4 SRR DR
ITEi%223.3wt%, FW29.0wt%, 3 LUKITTwt
%T, ENRKIZ-25CTH-1,

WME—RBRI Ve T L—KERD KN —28°~30C
TOBRRET — 5 £, CORTHEET SRME,
30C TR, Bt o LMKE, HEAKLIY
HIBIBTH -0, OCLUTCREER., BRI
LEAHI L UKT, HEOERRBEHhno1,
ERO(BANDER I ERIT. AP

Ha0

* . M

HH N0, Ca(NO,),
Fig.6 Phase diagram for the system NH{NO;-Ca
(NO,);-H;0
1) 0C, 2) —-10C, 3) —20%C, 4) —28C

weight froction

74 34, 2wt9% 3 L XK 48. 4wt T, ENRAEIRX—39
CThore,
X i
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Solubilities of Some Nitrates in Aqueous Solution

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

The slurry explosive or the emulsion explosive contains some nitrates as oxidizer
and sensitizer, When we consider the condition of its production or storage, the
solubilities of nitrates in aqueous solution are necessary as fundamental data. In
this experiment, phase equilibriums of three-component systems consisting of water
and two nitrates having a nitrate ion in common were considered as the simplest
case of multicomponent equilibrium of nitrates, That is, phase-equilibrium diagrams
for the system ammonium nitrate-sodium nitrate-water (~19° —40C) and ammo-
nium nitrate-calcium nitrate-water (~28° —30°C) were obtained by residual meth-
od. Plotting the solubility data at each temperature from the above results on the
same triangular diagram, the composition of the ternary eutectic point was deter-
mined on this diagram by extraporation of three congruent solutions. The ternary
eutectic temperature was determined by thermal analysis for this solution.

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

Sensui-machi, Tobata-ku, Kitakyushu-Shi, Japan)
Studies on solubilities of nitrates (I)
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