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VISCOSITY MEASUREMENTS OP Nal AND KNO, SOLUTIONS
IN WATER - THIOUREA MIXTURES AT VARIOUS J TEMPERATURES

Density and viscosity measurements war« wade of Nal
and KNO, solutions (concentration 1.0 mole electrolyte
per 100M"Jiole mixed solvent)in the temperature range
of 293.15 - 313.15 K.

Introduction

The paper reporta further results of our studies on the
physioo-chemlcal properties of aqueous solutions of urea de-
rivatives Cl,2]. The aim of the present investigation was to
measure the density and viscosity of Nal and KNOM solutions in
water-thlourea mixtures (TU)in the temperature range of 293.15
- 313.15 K. The results of such measurements may constitute
basis for a discussion of the effect of electrolytes on the

structure of the solvent.

experimental procedure

Visoosity and density measurements were conducted using
Ubbelohde viscoalmetwrs and LipklIn’s pycnometer (capacity ca.
15 cm3 ) respectively. Both Instruments were thermoetated to an
aocuracy of ¢0.01 K. Analytically pure Nal (POCh Gliwice, Po-
land) was crystallized from a water - acetone mixture and

dried ut 333 K.
Analytically pure KNO.J (POCh Gliwice, Poland) was crystal-

lised from water and dried at 373 K*



Analytically pur« thiourea (POCh Gliwioe, Poland) was cry-
stallized from ethyl alcohol and dried at 333 K.
All solutions were prepared hy weight*

Results and discussion

The density values for water-thiouraa mixtures with «lec-
trolytes,obtained in this study are oollectod in Tabl«s 1 and
2* As the concentration of the dissolved thiourea increases,
so does the density of the solutions, but it deoreases when
the temperature is raised* Prom the density values obtained
for the three-component solutions we calculated their volume
expansibility coefficients (Table 3).As the content of the ur-
ea derivative in the solution iIncreases, so does the volume e-
Xpansibility coefficient for both electrolytes (Table 3) and
its value is higher than for the binary system [3] . A pos-
sible reason for that may be a structure breaking effect of
both electrolytes on the mixed solvent [4J.

The dynacic viscosity values obtained for aqueous solutio-
ns of thiourea with Hal and KNO™ are collected in Tables 1
and 2, Using the dynamic viscosities of water-thiourea systems
[3] the relative viscosity values were calculated for the sys-
tem under discussion, taking three - component solution as
Jseudobinary (Table 4V

As can be seen from the table, relative viscosity increas-
es with increasing concentration and temperature (Table 4).

Basing on the relative viscosity values obtained, the tem-
perature coefficients of relative viscosity ( *w e r e cal-

culated, which turned out to have positive values for both
three-component systems (Table 5). The positive temperature
coefficients testify to a structure breaking effect of Hal and
KSO, both on water and on binary systems of water-thiourea so-
Ivent E-éL An increase in the content of the thiourea deriv-
ative brings about a deorease of the value, which indi-
cates that the electrolyte exerts a stronger structure - bre-
aking effect on pure water than on water - thiourea solution*
This confirms the earlier suggestion [1,2] made on thermoche-
raical ercunds, about the structure-breaking effect of thiourea
on water>
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Tabla 3. The raluae axpanalblllty coefficient (a)of Hal and
KNOj in water - thiouraa solution«.

otx 105 7/ K"1

a (Tu)

mol kg“l TU-HgO-Hal TU-HgO-KNO~
0.0000 35.4 34.9
0.1249 37.7 36.4
0.2409 38.7 36.8
0.4851 39.9 38.1
0.7120 41.2 39.4
0.7675 42.5 39.8
0.9203 42.9 40.2

1.0284 43.3 41.1



Table 4» Relative viscosity of Har and KHO™ solutions in water-thiourea mixtures
in the temperature range 293«15 - 313»15 K.
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Tabla 5. fa*paratura_coafficianta of relativa viaooaity of
Hal and KHOj solutions In vatar » thiouraa mizturae«,

mm, ,m mam,

m ct) _ o t03¢/**?
L..m .

aol kg”1 Hal KHOj
0.0000 1.16 1.12
0.1249 1.03 1.10
0.2409 1.00 1.10
0.4051 0.88 .10
0.7t20 0.84 1.10
0.7675 0.95 1.10
0.9203 0.87 1.06

1.0284 0.80 1.09
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POMIARY LEPKOSCI ROZTWOROW Val 1 KHO-j W MIESZANIUACH
WODA - TIOMOCZNIK W KILKU TEMPERATURACH

Z*ji «rzano geutosci i lepkosci roztworow Nal 1 KNO™ o steze-
niu 1.0 «ol w 100 molach mieszanego rospusaczalnllca wodno-tio-
eocznikewego w przedziale temperatur 293*15 - 313*15 K*

Wylic-ono —— ora* praedyakutowano jej amiany dla oby-

dwa badanych uktadow*



