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A study of p-coefficients of some organic Acidsin aqueous solutions
of thiourea at room temperature

Kehar Singh, Meena Sharma, Sumnesh Jasrotia, RaaKand Ashwani Kalsi

Abstract: Relative viscosities of three organic acids vizaabic acid, citric acid and tartaric acid, at eiffnt
concentration have been determined in aqueousiawdubf thiourea (0.2, 0.5, 1.0, 1.2 and 1.5 npléK
thiourea) at 298 K. The data has been evaluatedgudbnes-Dole equation and the obtained parameters
interpreted in terms of solute-solute and solulgesu interaction. The activation parameters otois flow
have been obtained which depicts the mechanismisaous flow. All the three organic acids behave as
structure breakers in aqueous solutions of thiourea
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1. Introduction All aqueous solutions of thiourea as well as the
The viscosity data provide important im‘ormationsomu(.mS of organic acids were made b_)_/ Welght and
) . : : . molarities m, were converted into molarities, dngs
about various types of interaction occurring in .
. ; standard expressiois
solutions. These studies are of great help in
characterizing the structure and properties of C =1000dm/(1000+my ... @
solutions. The solution structure is of great Where d is the solution density of an organic acid
importance in understanding the nature of bioactivie aqueous solution of thiourea and Me molecular
molecules in the body system. Survey of literaftfe weight of an organic acid.

out for varies electrolytic solutions, little att&m has pajance similar to that reported by Ward and Maftdr
been paid to the behavior of organic acids in agseoang described elsewhéfé® (accuracy in density
solutions of thiourea. measurements;1*10“gdm?). The relative viscosities
Such data are expected to highlight the role qlccuracy in density measurements, +1%tp) were
organic acids in influencing the-coefficient in measured at the desired temperature using an
aqueous solutions of thiourea. This consideratio@swald’s suspended level type viscometer with @ flo
prompted us to undertake the present study. time 381.43s for water at 298 K. Runs were repeated
> Materials and Method urlltill three sucpessive determinations were obtained
within £0.1s. Since all flow times were greater than
Ascorbic acid, citric acid, tartaric acid and thiea 100s, the kinetic energy correction was not necgssa
(all of AR grade) were used after drying ovgOPRin  The relative viscosities of the solutiongrél) were
desiccators for more than 48 hours. The reagents wesalculated by the usual procedufe®® The density
always placed in the desiccators oveD#Pto keep measurements were carried out in a well stirrecwat
them in dry atmosphere. Freshly distilled conduttiv bath whose temperature was controlled@d1 K.
water (sp. cond. ~10/0Ohm cm) was used as standard _ _
solvent and for making aqueous solutions of thiaure 3- Resultsand Discussion

The relative viscosities and densities of the sohst

of ascorbic acid, citric acid and tartaric acid in
aqueous solution of thiourea (0.2, 0.5, 1, 1.2, Aid
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c% verses c¥ for all the organic acids were found t
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be linear, with least scatter. The values of A &d It has been emphasized by many workers that
parameters have been calculated using the leastesqudB/dT is a better criterion for determining the
method by fitting the experimental results in Jenesstructure making/breaking nature of any soluteemath
Dole equation and these values, obtained in differethan simply the B- coefficient. So it means that in
compositions of thiourea + water at 298K, arerder to follow this criterion, the temperature eetf
recorded in Table 1. must be studied.

equation for ascorbic acid, citric acid and tattatid Was found to be linear and identical in different

in different compositions of thiourea+water at 298K COMPOsitions of thiourea + water at 298 K, only 1.0
mol Kg~ thiourea + water composition was selected

for studying the effect of temperature. The plots o
(n- 1)/c¥2have have been to be linear at 298, 303, 308
and 313 K in accordance with Jones-Dole equation

Composition of A B
thioureain water  (dm*?*mol™?)  (dm®mol™?)
Ascorbic acid

0.0 (water) -0.25 0.62 (equation 2) for individual organic acid.
0.2 -0.35 0.90 The values of B-coefficients are positive and large
0.5 -0.41 0.99 as compared to that of A for all the three organi
1.0 -0.45 1.36 acids in thiourea + water (1 mol Rgsolution at all
1.2 -0.69 1.35 temperatures, showing the presence of strong solute
1.5 -0.75 2.03 solvent interaction . The value of dB/dT is pogtior
o : all the three organic acids in thiourea + watemghg
Citric acid : )
that all three acids act as structure breakergire@us
0.0 (water) -0.20 0.82 solution of thiourea.
0.2 -0.25 0.94 The activation enthalpyAH,”) can be calculated
0.5 -0.31 1.12 with the help of following relatioh:
1.0 -0.39 1.28 o o o
1.2 -0.44 1.50 AHZ :AIJ-Z + TASZ ...... (3)
15 -0.58 1.67 Refer ences
Tartaric acid 1. a) Lawrence, K.G., Sacco, A.D. & Dell Ati,.
0.0 (water) -0.50 0.88 (1989) J. Chem. Soc. Faraday Trans | 87:B3;
0.2 -0.30 0.93 H.R.Rosenberg;Chemistry and Physiology of
0.5 -0.70 1.08 vitamins”, InterscienceNew York , 1945,p.130
10 0.79 124 2. Parmar,. M.L. & Sharma, S. (1990) Ind. Chem.
12 085 156 Soc. 67:592. _
' ' ' 3. Parmar, M.L., Rao, Ch. V.N. & Bhardwaj, S.K.
15 -0.92 1.20

(1992)Ind. J. Chem31A:716.
4. Parmar, M.L. & Chauhan, M.K. (1993hd. J.

A perusal of table 1 shows that the values of Chem34A:434.

coefficient ‘A’ decrease continuously with increase 5.
composition of thiourea in water at 298K, thereby
suggesting that the solute-solute interactionsugho 6.
weak, go on decreasing with increase with the
increase of thiourea content in water. These resulf-
indicate that all the three organic acids, mix more
ideally with thiourea+water as compared to watet anB-
there is perfect salvation of all three organidadn
thiourea+water solutions thereby resulting in weaR-
solute-solute interactions

It is also clear from Tablel that the values of B-
coefficients, for all three organic acids in waaed in

agueous solutions of thiourea at 298K, are positiv%l‘

and fairly large suggesting the presence of stro
solute-solvent interactions. The value of B-
coefficients also increase with increase in thiaure
composition in water suggesting that the solute-
solvent interaction increase with the increase o
thiourea in water at 298K, for all three organi@dac

which results in the improvement of solute salvatio
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