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The speed of water and binary system water-nitrate is being measured

by ultrasonic interferometer.

m of salt and 25°C temperature,
density and ultrasonic velocity.

Density is being measured by picknometer in
this system, the adiabatic compressibility,

is being calculated from the values of

being in concentration of 0,5

From the values of adiabatic compressibility and according the theory

of Debye,

and the fact that silver nitrate has a minimal hydratation, the

thickness of the various nitrates the first polar layer and of cation non
- compressive volume the second hydration layer is being counted. The

hydratation of nitrates
second layer of cation.

The 1layer of the water molecules,
which is near a ion is considered to be

a non - compressive one. If the wvolume
of solution 1is V, and the non -
compressive volume in it is Vy, it

means that the non - compressive part
in a colution is equal to:

a=¥l (1)

One can find the non - compressive

part (a) from the adiabatic compression
coefficients of water and solution,
which are g, and pg.[1-6],
A
az_ﬂ (2)
Bo

here Af=f,—p.

The influence of anions upon water's

structure is a little one [1-71.
Cations are surrounded by two water
molecules layers with different
structure [7-8].

The non - compressive volume in water
solutions of nitrates consists of ions
volume and cations non - compressive
volume of the first and the second
layer.

The non - compressive part of the

solution's volume can be expressed this

way [17-19]:
a:ylzéfzzNVaznva (3)
vV fo V

here N - a number of dissolved salt
molecules in a colution, V5 - the non -
compressive volume of one dehydrated
salt molecule, n - a number of salt
molecules in a unit of the solution's
volume

Mg

- INA

N_u _ MopN A

v v 4m

if wvalued by ton -

compressive volume of the

here m, a mass of dissolved salt, p -
density of the solution, N, - Avogadro
number.

# - a molecular mass of salt, m - a
mass of the solution.

As we see from the formula (3), the

non - compressive volume of one
hydrated molecule is equal to:
A
a:_ﬂ (4)
Pon

It is established that in a process
of researching salting and unsalting
phenomena [6,11,12,13], these ones
depend on hydratation of dissolved
salts. The other [6] affirms, that the
phenomena of salting and unsalting
depends only wupon the hydratation of
the second layer. It 1is established
[14] that AgNO; neither salts nor
unsalts the water solutions of nitric
acid, it means that there is not any
hydratation in AgNO, . The water
molecules which are surrounding silver
ion can only polarize and form the
first layer of cation.

The non - compressive volume of one
molecule of silver nitrate is equal to:
A 4
azzéz—miﬁv_ (5)
0

here r_¢ an effective ray of silver
cation with the first polarizing layer
of molecules, V. - the wvolume of ion

NO, 'V, = 24,8 A3 [15].

The coefficient of adiabatic

compression of solution is being
counted from the formula B =1/pr? [1-6];
here p - density of solution, v -
ultrasonic speed in the solution.
Ultrasonic speed of the solution is
being measured by ultrasonic
interferometer, the frequency of which
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is 10 MHz to within 0,01%. The constant

temperature in a camera of
interferometer is maintained by
ultrathermostat to within #0,1° C.

Density is measured by picknometer, the
volume of which is 50 cm® to within =+
0,001%. Only chemically fresh nitrates
are used. Solutions and salts have been
weighted by scales, the exactness of

which to within 0,05 milligram. The
double destilated water has been used
for the production of solution.

The results of ultrasonic speed (v),

density (p) and adiabatic compression

(f) of wvarious nitrates are given in
table 1.
It can be seen from the table, that

for silver nitrate_ ApS/fB, = 0,048, n =
3,10 -4 molec./ A3. By the means of
thesenresults, an effective ray r,.f
3,2 A sgilver cation is counted. Its
crystallographical ray r, = 1,13 A, and
the thickness of the first polarizating
layer of cation is equal to d=3,2 -
1,13 = 2,07 A.

Considering the molecule of H,0 a
sphere, the ray of the water molecule
is r,.=1,93 A. It means, that the
thickness of polarizating the water
molecules layer, which cations are
surrounded by, is more or less equal to
the ray of the water molecule.

The thickness of polarizating water

molecules layer surrounding all
cations, 1is equal. It means that the
non - compressive volume in the second
layer is counted using the formula:
v=28 4 dPngv (6)
BPo 3

here n, a number of anions in a salt
molecule! r, - a crystgllographlc ray
of cation, d - thickness of a

polarizating layer of cations, d is
equal to 2 for 1 - valency cations. The
polarizating layer is twice less for 2
- valency cations. According to Debye
theory [16] the ray of ions screening
is twice less for 2 - valency ions. The
screening ray 1is three times less for 3
- valency cations, and that is why the
thickness of polarizating 1layer 1is
three times less.

The meanings of the second layer of
the non - compressive volume in the
various cations of nitrates
(concentration is 0,5 m and temperature

is 25°C) are given in the table 1. In
the picture No 1 dependance of non-
compressive volume AV  from cation
crystalographical radius is shown
graphically. Having in mind that the
density of a cation’s superficial

charge is ;ﬁ:Jiji(there z 1s valency of
4ar?

a cation, e is elementary charge, r is

crystalographical radius of a cation),

the p~1/7".

It is seen, that there is a straight
line dependence upon 1 - valency, 2 -
valency, and 3 - valency cations and
between AV and the cation's charge
density. It means that this hydratation
model for nitrates 1is right, and all
magnitudes characterizing hydratation
are valued depending upon charge
density of salts' cations.

The water molecules are changed in
form in the polarizating layer of 1 -
valency cations, the crystallographical
rays of which are bigger than the ray
of Ag* ion.

Table 1. Meanings of the ultrasonic speed (v), density (p), adiabatical compression (f) and the non -

compressive volume of the cation's second layer (Av). Temperature

- 25°C. Concentration - 0,5 m.

No Nitrates Cations VvV, m/s pw103, kg/m ﬁ&loll m2/N AV, A3

crystalogr.Ray

A
1 NaNO4 0.98 1517.8 1.0236 42.41 38.40
2 KNO3 1.33 1513.2 1.0296 42.53 -14.15
3 RbNO3 1.48 1497.5 1.0472 42 .48 -40.80
4 CsNO4 1.65 1488.1 1.0667 42 .62 -69.45
5 AgNO4 1.13 1483.8 1.0662 42.60 -0.00
6 Mg(NO3)2 0.78 1533.3 1.0495 40.53 243.80
7 Ca(NO3)2 1.06 1522.8 1.0552 40.85 204 .83
8 Sr(NO3)2 1.27 1518.9 1.0776 40.22 239.44
9 Mn(NO3)2 0.91 1522.3 1.0601 40.70 220.83
10 CO(NO3)2 0.82 1523.0 1.0686 40.29 258.46
11 Ni(NO3)2 0.78 1524.6 1.0699 40.20 293.89
12 Cu(NO3)2 0.79 1517.3 1.0735 40.47 248.39
13 Zn(NO3)2 0.83 1520.1 1.0717 40.34 251.24
14 Cd(NO3)2 1.03 1504 .4 1.0894 40.56 228.97
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15 Al (NO,), 0.57 1554.8 1.0756 38.46 368,25
16 Ga (NO,) , 0.62 1535.4 1.0930 38.81 358.98
17 In (NO,), 0.92 1531.3 1.1091 39.40 306.57
18 Y (NO,) , 1.06 1535.3 1.1029 38.46 372.34
19 La (NO,), 1.22 1512.6 1.1256 38,85 336,95
20 Ce (NO,), 1.18 1508.7 1.1256 39.03 325.22
21 Fe (NO,), 0.67 1536.1 1.0843 39.09 336.90
22 Cr (NO,) , 0.64 1542.0 1.0856 38.74 363.95
23 H,0 1497.0 0.9971 44.75
The specifical forces of Van der 12.Naitégia T.R. E 081de¢ Alfasedaiey éc ataind danoalaia.
Waals appear, the effect of which /E.N0OGE0.661., 1966. 0.7 N 1. 15-23; 1970. 0.11. N 6. 990-993.

weaken hydrogen combines between water

molecules 1in the second layer. Water
compression increasses in this layer.
Hydratation is negative then. The water
molecules are deformed when
crystalographical rays are less than
Ag*tion in 1 - valency cations

polarization layer.
The specifical Van der Waals forces

appear then. They are gquite opposite
than in a case of a negative
hydratation. These forces increase
hydrogen combines between the water
molecules in a solution. The
compression of water in that layer is
being reduced, and the positive
hydratation appears then. The 2 -

valency and 3 - wvalency cations have
the positive hydratation only.

The deformation of polarizated water
molecules depends upon the factor where
an oxygen atom of polarizated molecule
is.If an oxygen atom of polarizated
water molecule is in a sphere of Debye
screening, we have negative
hydratation, if it is behind the
screening sphere the hydratation is
positive.
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V.Janénas

Nitrate hidratacijos tyrimas ultraakustiniu
metodu

Santrauka

Ultraakustiniu interferometru idmatuotas
binarinés sistemos vanduo - nitratas ir vandens

ultragarso greitis, o piknometru - tankis. Id
ultragarso greiéio ir tankio reikdmig
apskaiéiuotas tirpale adiabatinis spldumas, esant
0,5 m druskos ir 25° C temperatliroje.

15 adiabatinio spldumo reikdmiaz, remiantis
Debajaus teorija ir tuo, kad sidabro nitratas
turi minimalia hidratacija, apskaiéiuotas éavairise
nitrate katijone pirmojo poliarizacinio sluoksnio
storis ir katijone antrojo hidratacinio sluoksnio
nesplidus tlris. I8 katijons antrojo sluoksnio
nesplidaus tlirio avertinama nitrate hidratacija
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Effiédaraaied a6adaoasee ieodaota 6eliodaadoroe+aneel iaonai

Daghia
O&l0BACAGRTANT &108D0AGTIA0BT eciAdyEaRl REISIAOL GeUOdAcA0sA 4
4ciadilo  nencdiad  afaa-ieodad. Téfoiifiol  8anoaidia  ecidgyéani

ie8iNia0de+aneel 1a074N . Eciadaiey iolecaiassent ide 04iiadaoodd 25° N,
giioaiooacey feodaoa alea 0.5 1. T cia+dieyl féidiioe & T&foiiioe
dafii+eoaia aaeadaoe+aneay fieiadiiiol dafioaldta. Tiedayhiu ia odldep

gaoefia. Caodi daifi+eo(aaény ianeeiadité Taual aoisiar fely eaceiia, ég

€io1074a1 16aiaia deadadadey ieodaoia.
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