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Table HI. Parameters and the Root Mean Square Deviations in 
Relative Ressures 

propane- 
propylene 

propane- 
tetralh 

propylene- 
tetralin 

propane- 
propylene- 
tetralin 

273.15 K 293.15 K 
w . P wjia rmsb wij' wjia rmsb 

-0.0187 0.0830 0.0015 0.0057 0.0458 0.0011 

0.7742 0.0968 0.0095 0.7434 0.0976 0.0082 

0.7427 -0.1773 0.0069 0.7761 -0.2828 0.0085 

0.0035 0.0070 

a First component is i. rms = { Z i Z 1  K[ (Pcalcd - Pexptl)/ 
PexptlI i2/KI1". 

K 
N 
P 

R 
T 

w,l 

Y 

p/s 

V 

X 

number of data 
number of component 
total pressure, kPa 
vapor pressure of pure component, kPa 
gas constant, J mol-' K-' 
absolute temperature, K 
moiar volume of liquid, m3 mol-' 
adjustable parameter (w,, = 0) 
liquid mole fraction 
vapor mole fraction 

Greek Letters 
Y activity coefficient 
4 fugacity coefficient 

Subscripts 

1 propane 
2 propylene 
3 tetralin 
i component i 

Llterature Clted 

(1) Node, K.; Morisue, T.; Ishida, K. J .  Chem. Eng. Jpn. 1975, 8, 104. 
(2) Boubik. T.; Fried, V.; H6ia. E. "The Vapour Pressures of Pure 

Substances"; Elsevier: Amsterdam, 1973; p 485. 
(3) Rlddick, J. A.; Bunger, W. B. "Organic Solvents"; Wiiey-Interscience: 

New Ywk, 1970; p 122. 
(4) Fredenslund, A.; Jones, R. L.; Prausnitz, J. M. AICM J .  1975, 21 ,  

1086. 
(5) Renon, H.; Prausnitz, J. M. AIChEJ. 1988, 14, 135. 
(6) Wilson, G. M. J .  Am. Chem. Soc. 1984. 86, 127. 
(7) Marina, J. M.; Tasslos, D. P. Ind. Eng. Chem. Process Des. D e v .  

1873, 12, 87. 
(8) Morlsue, T.; Node, K.; Ishida. K. J .  Chem. Eng. Jpn. 1972, 5 .  219. 
(9) Prausnitz, J. M.; Eckert. C. A.; Ofye, R. V.; O'Conneii, J. P. "Computer 

Calculations for Multicomponent Vapor-Llquid EquRlbria"; Prentlce-Hall: 
Englewocd Cliffs, NJ, 1967. 

(10) Dymond, J. M.; Smith, E. B. "The Vlriai Coefficients of Gases"; Clar- 
endon Press: Oxford, 1969; pp 72, 80. 

(11) Tsonopoulos, C. AICM J .  1972, 20,  263. 
(12) Hakuta, T.; Naphama, K.; Hirata, M. Bull. Jpn. Pet. Inst. 1989, 1 1 ,  

10. 
(13) Maniey, D. B.; Swlft, 0. W. J .  chem. Eng. Data 1971, 16, 301. 
(14) Bee, H. K.; Nagahama, K.; Hirata, M. J .  Jpn. Pet. Inst.  1978. 21,  

249. 
(15) Howat, C. S.; Swift, G. W. I d .  Eng. Chem. Frocess Des .  Dev. 1980, 

19. 318. 

Received for review January 6, lWl. Revised manuscript received June 10, 
1981. Accepted August 3, 1981. 

Solubility of Urea in Ammonium Polyphosphate Solutions at 0 and 
25 ' "C 

Joseph W. Wllllard," Ewell F. Dlllard, and John D. Hatfleld 

Div&lon of Chemical Development, National Fertilizer Development Center, Tennessee Valley Authority, 
Muscle Shoals. Alabama 35660 

The rlx-component system 

the subsystem CO( NH2)2-NH,-H,P04-H4P20,-H201 was 
studled at 0 and 25 OC to determine the SOluMllty 
Isotherms In the pH range 5-7. All Invarlant sdutlons 
were W W  at both temperatures. I n  the two systemsI 
those sokIlons contaldng monoamnonlum and 
d l a m "  OrUIophoephates In equ#lbrlum had the 
highest total plant food. 

CO( N H ~ ) ~ ~ H c H I P ~ ~ - H I P ~ ~ H ~ P * O , ~ - H ~ O ~  along wlth 

This study of the solubility of urea In the presence of the 
three basic linear ammonium phosphates was made to com- 
plement previous solubility studies of the same phosphates 
( 7-4). Determinations of the composition of solutions in the 
system urea-ammonia-orthophosphoric acid-pyrophosphoric 
acid-- acid-water In the pH range 5.2-7.2 were 
made at 0 and 25 O C ,  as well as the subsystem urea-ammo- 
nia-orthophosphorii acid-pyrophosphoric acid-water In the pH 
range 4.4-7.2 at 0 and 25 OC. 

The urea and monoammonium and diammonium ortho- 
phosphates were reagent grade. Triammonium and tetra- 
ammonium pyrophosphates were crystallized from a product 

of ammoniation of 80% P,05 electric-furnace superphosphoric 
acid. Pentaammonlum tripolyphosphate was prepared from the 
sodium salt by using catiin-exchange resin (Amberlite IR-120 
H+ form) to produce a trlpolyphosphorlc acid solution and then 
ammoniating to pH 7.8 before crystallizing the salt by the ad- 
dition of methyl alcohol to the solution. 

Two stock solutions saturated wlth monoammonium or di- 
ammonium orthophosphate were prepared at ambient tem- 
perature. Dependlng upon the desired pH (5) for the complex, 
a portion of one of the stock solutions whose saturating salt is 
stable at that pH was saturated with the ammonium pyro- 
phosphate that is stable (2, 4) at the desired pH. For the 
subsystem these ammonium orthophosphate-pyrophosphate 
mixtures were adjusted to the desired pH with gaseous am- 
monia or orthophosphoric acid. Urea was added, and the 
complexes were placed either in a cold room at 0 f 0.5 O C  

with periodic manual agitation or In a water bath at 25 f 0.2 
OC and agitated at 4 rpm. This procedure was the same for 
the main system, except that the orthophosphate-pyro- 
phosphate solutions were saturated with pentaammonium tri- 
polyphosphate before adjtsting the pH and saturating with urea. 

The approach to equilibrlum was followed by petrographic 
examination of the solid phase of the complexes. When one 

This article not subject to U.S. Copyright. Published 1982 by the American Chemical Society 



Journal of Chemical and Engineering Data, Voi. 27, No. 1, 1982 35 

Table I. System CO(NH,),-NH,-H,P0,-H,P,07-Hz0 
liquid phase 

composition, % 

distribution of P,O,, % nitrogen 
PH total NH, urea PZO, ortho PYro solid phasea 

7.25 
7.15 
7.06 
6.77 
6.59 
6.22 
6.08 
5.95 
5.78 
5.61 
5.09 
5.03 
5.01 
4.65 
4.39 

7.12 
6.84 
6.34 
6.15 
5.85 
5.78 
5.46 
5.37 
5.27 
5.25 
5.12 
5.01 
4.81 
4.60 
4.39 

15.8 
15.7 
15.4 
15.3 
15.1 
15.1 
14.9 
14.9 
14.9 
15.0 
15.0 
15.5 
15.5 
16.6 
16.7 

21.3 
19.9 
18.1 
17.7 
17.0 
17.2 
17.7 
17.8 
17.8 
17.9 
17.8 
18.6 
20.4 
21.1 
21.7 

7.2 
7.4 
7.6 
8.4 
9.3 
9.0 
9.1 
8.4 
8.4 
7.6 
7.5 
7.0 
6.7 
4.5 
4.3 

4.7 
6.1 
8.4 
9.0 
9.3 
9.5 
8.6 
8.4 
8.1 
8.1 
8.2 
6.9 
5.1 
4.3 
3.7 

8.6 
8.3 
7.8 
6.9 
5.8 
6.1 
5.8 
6.5 
6.5 
7.4 
7.5 
8.5 
8.8 

12.1 
12.4 

16.6 
13.8 
9.7 
8.7 
7.7 
7.7 
9.1 
9.4 
9.7 
9.8 
9.6 

11.7 
15.3 
16.8 
18.0 

0 O C  

20.36 
21.58 
22.23 
25.57 
29.11 
29.92 
31.07 
29.73 
29.67 
28.60 
29.56 
21.92 
27.27 
20.00 
19.30 

25 "C 
14.25 
19.21 
28.16 
30.87 
32.75 
33.71 
31.88 
31.59 
31.68 
32.07 
32.58 
28.58 
22.38 
19.95 
18.32 

49.2 
44.9 
43.1 
41.1 
35.9 
41.7 
50.7 
45.2 
44.8 
36.9 
25.4 
26.6 
28.2 
34.5 
36.6 

47.6 
46.8 
41.5 
39.9 
46.3 
47.9 
37.4 
35.7 
31.9 
31.3 
27.5 
30.3 
34.3 
36.0 
38.7 

50.8 
55.1 
56.9 
58.9 
64.1 
52.3 
49.3 
54.8 
55.2 
63.1 
74.6 
73.4 
71.8 
65.5 
63.4 

52.4 
53.2 
58.5 
60.1 
53.7 
52.1 
62.6 
64.3 
68.1 
68.7 
72.5 
69.1 
65.7 
64.0 
61.3 

A = NH,H,PO,, B = (NH,),HPO,, C = (NH,),H,P,O,, D = (NH,),HP,07~H,0, E = (NH,),P,O,.H,O, F = CO(NH,),. 

or more of the saturating salts were absent from the solid 
phase, a small amount was added and equllibrium continued. 
When two successive examinations (usually 1 week apart) of 
the solid phase showed that there was no change, samples of 
the liquid phase were taken for determlnation of pH, compo- 
sition, and distributlon of phosphate species. The pH was de- 
termined with a commercial meter and glass electrode, phos- 
phorus was determined gravimetrically as quinolinium molyb- 
dophosphate, nltrogen was determined by distillation of am- 
monia after decomposing with Devarda's alloy, and the dlstri- 
butbn of phosphate species was determined by onedimen- 
sionai paper chromatography (6, 7). 

Results 
Subsystem CO( NH 2)2-NH )-H )P04-H ,P207-H 20. The 

time required for establishing equilibrium ranged from 7 to 28 
days. The results are summarized in Table I and plotted in 
Figures 1-3. As shown in Figure 1, each isotherm consists 
of four branches over the pH range covered. As the ratio (or 
pH) NH3-N:P205 increased, the compositions of the saturating 
phases of the branches were CO(NH2)2-NH4H2P04-(NH4)2H2- 

HP04-(NH4)3HP207.H20, and CO(NH2)2-(NH4)2HP04-(NH4)4P2- 
07.H20. Three invariant solutions were determined at each 
temperature. The invarlant solution containing monoammonium 
and diammonium orthophosphates In equilibrium had the highest 
total plant nutrient value of ail solutions In the pH range 4.4-7.2. 

I t  is shown in Figure 1 that those solutions above the ratio 
NHrN:P205 of 0.305 (pH >6.35) contained less total plant food 
at 25 OC than at 0 OC. The composition of the saturated 
solutions (Figure 2) shows a minimum for urea when the P2O5 

p&, CO(NH2)2-NH4H2P04-(NH4)3HP207.H20, CO(NH2)2-(NH4)2' 

4 71 \ 

I 
O M  022 0 2 4  0 2 6  0 2 8  030 032 0 3 4  036 

VElGHT RATIO NH;N PeO, 

Flgure 1. Solubility in the system CO(NH2)2-NH3-H3P04-H4P207-Hz0 
at 0 and 25 O C .  A = NH4H2P04, B = (NHJzHPO,, C = (NH~)~HzP,O,, 
D = (NH4)3HP,O7*H,O, E = (NH~)~P,O,.HZO, F = CO(NH&. 

is greatest and a rapid decrease in the P2O5 content when the 
urea concentration rises. The urea concentration rises more 
rapidly at 25 OC than at 0 OC as the pH increases or decreases 
from the minimum, and this saltingout effect explains the higher 
total plant-food content at 0 OC than at 25 OC at high pH. 

Some plant-food ratios are shown in Figure 3 as a function 
of pH. As with the solubility isotherms, these ratios comprise 
four branches. At the invariant pH of monoammonium and 
diammonium orthophosphates, the ratio NH3-N:P,05 is a max- 
imum at 25 OC; and at 0 OC, this invariant pH and that of 
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I I 1 I I 

4 5  5 0  5 5  6 0  6 5  7 0  

PH 

Flgwe 2. Relathship of urea and P20, concentrations wlth pH in the 
system urea-NH,-H,P04-H4P20,-H,O at 0 and 25 OC. 

25OC _. 

I j 
I 

4 . 5  5 . 0  5.5 6 . 0  6.5 7 .0  7.5 

PH 

4 5 5.0 5.5 6 .0  6.5 7 0 7.5  

PH 

Flgure 3. Distributions of N and P,06 with pH in the system C q N -  
H,),-NH,-H,P04-H4P207-H,O at 0 and 25 OC. 

0 26 0 28  0 30 0 3 2  0 34 0'6 

WEIGHT RAllO NH3 N P20, 

Flgure 4. Soiubillty in the system CO(NH,),-NH3-H3P04-H4P207-H5- 
P,O,,-H,O at 0 and 25 O C .  A = NH4H2P0,, B = (NH4),HP04, C = 
(NH&HP,O,.H20, D = (NH4)4P207.H2Og E = (NH4)5P3Olo*2H20, F = 
CWJH,),. 

.--- o o c  
- 25'C 

I \ 'L I 
30 

28 

$ 

26 y, 3 
24 

2 2  

2 0  

I 8  

P" 
Flgure 5. Concentrations of urea and P205 with pH in the system 
urea-NH3-H3P04-H4P,07-H5P3010-H,0 at 0 and 25 OC. 

triammonium and tetraammonium pyrophosphates give ratios 
NH3-N:urea-N that are approxlmately equal. The phosphorus 
ration pyro:ortho is - 1 at the invariant pH of monoammonium 
and diammonium orthophosphates and then approaches 1 
again as the pH increases to 7.2. 

The pH of the saturated sohrtlons is related to the weight ratio 
NH3-N:P,0, ( R )  at 0 OC by 

(1) 

wlth a correlation coefflcient of 0.995 and a prediction standard 
deviation of 0.10 pH unit, and at 25 O C  by 

(2) 

pH = -0.26 + 21.49R 

pH = -0.18 + 21.56R 
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Table 11. System CO(NH,),-NH,-H,PO,-H,P,O,-H,P3OIo-H,O 
liquid phase 

composition, % 

nitrogen distribution of P,O,, % 

PH total NH, urea PZO, ortho pyro tripoly solid phasea 

0 "C 
6.90 15.6 8.5 7.1 25.78 33 40 27 B, D, E, F 
6.84 15.4 8.8 6.6 26.93 33 41  26 B, D, E, F 
6.71 15.3 8.9 6.4 27.47 32 44 24 B, D, E, F 
6.61 15.2 9.3 5.9 28.91 32 46 22 B, D, E, F 
6.59 15.2 9.4 5.8 29.36 31 48  21 B, D, E, F 
6.37 15.3 10.3 5.0 33.39 32 52 16 B, C, D, E, F 
6.28 15.3 10.1 5.2 32.80 33 49 18 B, C, E, F 
6.15 15.0 10.0 5.0 32.94 38 44 18 B, C, E, F 
5.90 14.9 10.1 4.8 34.52 39 42 19  B, C, E, F 
5.83 15.1 10.1 5.0 34.98 40  39 21 B, C, E, F 
5.80 15.0 10.4 4.6 36.31 46 39 15 A, B, C, E, F 
5.78 15.1 10.2 4.9 35.88 42 38 20 A, C, E, F 
5.53 14.6 10.0 4.6 36.09 35 41 24 A, C, E, F 
5.46 14.8 9.8 5.0 35.72 28 40 32 A, C, E, F 
5.44 15.2 9.5 5.7 34.96 28 40 32 A, C, E, F 
5.38 15.0 9.6 5.4 35.74 29 40 31 A, C, E, F 
5.26 15.1 9.6 5.5 36.14 26 42 32 A, C, E, F 

7.24 20.7 5.7 15.0 16.99 39 31 30 B,  D, E, F 
7.12 20.6 5.8 14.8 17.54 39 32 29 B, D, E, F 
6.82 19.4 7.2 12.2 22.46 37 39 24 B, D, E, F 
6.80 19.3 7.2 12.1 22.45 37 39 24 B, D, E, F 
6.71 19.4 7.4 12.0 23.16 37 39 24 B, D, E, F 
6.52 18.4 8.5 9.9 27.47 36 44 20 B, D, E, F 
6.34 17.8 9.7 8.1 32.44 34 48 18 B, D, E, F 
6.18 17.5 9.9 7.6 33.12 35 50 15 B, C, D, E, F 
6.03 17.3 9.9 7.4 33.96 37 47 16 B, C, E, F 
5.95 17.3 9.9 7.4 34.05 37 47 16 B, C, E, F 
5.82 17.1 10.2 6.9 35.84 40 43  17 B, C, E, F 
5.78 17.0 10.2 6.8 36.22 40  43  17 B, C, E, F 
5.76 17.1 10.3 6.8 36.24 42 42 16 A, B, C, E, F 
5.62 17.1 9.9 7.2 35.84 35 44 21 A, C, E, F 
5.55 17.2 9.8 7.4 35.88 33 44 23 A, C, E, F 
5.52 17.2 9.8 7.4 35.99 33 44 23 A, C, E, F 
5.43 17.2 9.6 7.6 36.09 29 44 27 A, C, E, F 

25 "C 

A = NH,H,PO,, B = (NH,),HPO,, C = (NH,),HP,O,~H,O, D = (NH,),P20,.H,0, E = (NH,),P30,,*2H,0, F = CO(NH,),. 

with a correlation coefficient of 0.986 and a prediction standard 
deviation of 0.14 pH unit. 

EquiDbrkrm was established in a minimum of 7 days. The results 
are summarized in Table I1 and in Figures 4-6. The coordi- 
nates of Flgure 4 were chosen to show the total plant food (total 
N + P205) over the pH range (NH3-N:P205) studied, which is 
normal for the production of plant-food solutions. In  the pH 
range studied, the 0 and 25 O C  isotherms comprise three 
branches representing solutions saturated with NH4H2P04, 
(NH4)3HP20,.H20, (NH4)5P3010-H20, and CO(NH,),; (NH4)2HP04, 
(NH4)3HP207.H20, (NH4)5P3010*H20, and CqNH,),; and (NH4)ZK 
PO4, (NH4)4P207, (NH4),P3010-H20, and WNH,),. Two invariant 
solutions were observed at both temperatures. The invariant 
solution containing monoammonium and diammonium ortho- 
phosphates has the highest total piant food in the pH range 
SWM at 0 and 25 O C ,  although the plant-food content changes 
only slightly as the pH decreases from the Invariant solution. 

Figure 5 shows the solubility of urea and P20s at each tem- 
perature as a functlon of pH. The urea is least soluble at pH 
-5.8, which coincides with the maximum P205 content. The 
increase in urea concentration at 25 O C  as the pH increases 
from 5.8 is greater than that at 0 OC. The salting out of P2O5 
salts by the Increased amounts of urea results in a greater 
plant-food solubllhy at 0 OC than at 25 O C  as also was observed 
in the subsystem. 

Figwe 6 shows the phosphate distribution over the pH range 
studied for both temperatures. As expected, the ortho- 

wstm CO (NH &-NH 3-H 3PO 4-H 4P 2 0  7-H ,Pa0 10-H 2 0  

Flgure 6. Distribution of phosphate species in the system CqN- 
H,)2-NH,-H3P0,-H,P,0,-H5P30,0'H,0 at 0 and 25 OC. 

phosphate and pyrophosphate were greatest in those solutions 
that contained two salts of the species in equilibrium. The 
fraction of phosphate as tripolyphosphate was always greater 
at 0 OC than at 25 OC; the same was true for orthophosphate 
above pH 6.0 and for pyrophosphate below pH 6.25. When 
compared to the urea-free system (7 -4) ,  the addition of urea 
suppressed the solubility of P2O5 over the pH range studied at 
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both temperatures. The pH of the saturated solutions is related 
to the ratio NH,-N:P,O, (R) at 0 OC by 

pH = (-1.27 f 0.14) + (24.6 f 0.5)R (3) 

with a melation coemdent of 0.997 and a prediction standard 
deviation of 0.04 pH unit, and at 25 O C  by 

(4) 

wlth a conelation coefficient of 0.996 and a prediction standard 
deviation of 0.05 pH unit. 

pH = (-1.76 f 0.17) + (26.7 f 0.6)R 
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Densities, VbcOsTties, and Conductances of Saturated Solutions in 
the Systems Mercuric Chloride-Hydrogen Chloride-Water, Mercuric 
Chloride-Potassium Chloride-Water, and Mercuric Chloride-I ndium 
Chloride-Water at 25.0 "C 

Ellnor M. Kartzmark 
Department of Chemism, Universi@ of Msnitoba, Winnipeg, Manitoba, Canada R3T 2N2 

The demltles, Vkco&ks, and spedfk conductances of 
saturated dutlons In the systems mercuric 
chlorkle-hydrogen drkrlde-water, mercurlc 
chlorkle-potarrk#n chktde-water, tnercurlc 
chkrlck-lnclkm chkrkle-water were determined at 25.0 
O C .  The same p r w k s  wero determined for aqueous 
solutlonr of lndlum trkhlorkle In the concentratkn range 
0.642-5.157 N and for mercuric chloride solutions from 
0.001 N to saturation, both at 25.00 OC. 

Introductlon 

In  a previous paper ( I ), the phase diagram of the system: 
HgC1,-InCI,-H,O was determined. The solubility curve of 
HgClds) Indicates a large increase in solubility, from 6.7% to 
33%, by the addition of a relatively small amount of indium 
chloride. This pheMwnenon is even more marked in the system 
HgCI,-HCI-H,O (2), where addition of -8% HCI produces a 
tenfold increase in solubility. In  both systems, no compound 
separates in the solid state, the sdid phase being HgCI, an- 
hydrous. This is in contrast to the system HgCI,-KCI-H,O 
where three double salts have been reported by Linke and 
Seidell(3). Here the solubility increases to 25% with the ad- 
dition of 5 %  KCI. I t  may be expected that this increase in 
solubilii of mercuric chloride would be the result of a change 
of the molecular species present in solution, in whlch case 
measurements of conductance and vlscostty of solutions satu- 
rated with mercuric chloride (or double salt) would be of value. 

Experimental Sectlon 

In  each of the three systems, several saturated solutions 
were prepared at 25.0 OC. The phases were separated by 
centrifuge at room temperature because of the hlgh viscosity 
of the solutions. This introduces a small uncertainty in the 
temperature and therefore In the composition of the saturated 
solutions but would not change the nature of the sotid phase@). 
 he k q u ~  phases were anabzed for ~ g * +  as ~ g s  and then for 
CI- as AgCI. Solutions containing indium were made strongly 
acidic with sulfuric acid, so that indium sulfide would not sepa- 

Table I. Specific Conductances ( K ) ,  Densities, and Viscosities (q) 
of Solutions of Hydrogen Chloride Saturated with 
HgCI, (s) at 25.0 "C 

1 HClI P-bia,ll 
w t %  w t %  M 
16.4 1.53 0.487 
27.3 2.90 0.1036 
34.0 3.14 1.449 
41.0 4.56 1.926 
57.7 6.55 3.464 
65.4 8.05 5.145 
69.3 9.64 6.499 
69.2 11.0 8.373 

density, 
gmL-' qa K ,  a-' cm-' 

1.160 1.121 0.1370 
1.303 1.229 0.2951 
1.413 1.355 0.3817 
1.540 1.541 0.4543 
1.929 2.530 0.5102 
2.331 5.059 0.4100 
2.459 6.728 0.3620 
2.776 9.441 0.3170 

Table 11. Specific Conductances ( K ) ,  Densities, and Viscosities (q) 
of Solutions of Indium Trichloride Saturated with 
HgCl, (s) at 25.0 "C 

wt % M 

2.81 0.148 
8.91 0.518 
9.25 0.584 

13.5 0.903 
16.8 1.191 
20.6 1.553 

[Hga, l ,  
wt % 

15.9 
20.3 
25.0 
27.1 
28.8 
29.7 

density, 
g mL-' 
1.166 1.213 
1.284 1.458 
1.397 1.796 
1.479 2.108 
1.568 2.568 
1.667 3.347 

K,  a-' 
cm-' 

0.019 95 
0.034 47 
0.043 0 
0.045 3 
0.044 71 
0.039 94 

rate out on addition of hydrogen sulfide. The second cation in 
each system was obtained by difference. The densities, vis- 
cosities, and specific conductances of the saturated solutions 
were measured at 25.0 OC. These data are given in Tables 
1-111, where the weight percentages of hydrogen chloride, 
potassium chlorkle, and indium chloride are also expressed as 
molarities In order to compare the properties of the saturated 
solutions with those of aqueous solutions of hydrogen chloride, 
potassium chloride, and indium chloride of the same molarities. 
These latter values were taken from the literature in the case 
of hydrogen chloride (5) and of potassium chloride (6) ,  while 

0021-9568/82/1727-0038$01.25/0 @ 1982 American Chemical Society 


