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ABSTRACT

Measurement of solution conductance is a clasglitroanalytical technique that finds applicationa variety of
chemical and biochemical studies . Because solvarmsused by chemists to carry out chemical reastior

observe chemical and biological phenomena, moreipeneasures of solvent effects are required¢hBpresent
investigation, the equivalent conductivity of aceticid in methanol-water mixtures has been detexd.

Equivalent conductivity of acetic acid is founddecrease with increasing percentage of methafnbe effect of
solvent properties like dielectric constant andcesity on equivalent conductivity of KBr has alsen studied
using different solvents.
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INTRODUCTION

Solvents can be broadly classified into two catexgopolar andnon-polar. Generally, the dielectric constant of the
solvent provides a rough measure of a solventarippl The strong polarity of water is indicatedyy, a dielectric
constant of 80 at 20°C. Solvents with a dieleatnastant of less than 15 are generally considerdx thon polar.
Technically, the dielectric constant measures tileesit's ability to reduce the field strength oé telectric field
surrounding a charged particle immersed in it. Thiduction is then compared to the field strendtthe charged
particle in vacuum.

It has attracted the researchers to study thetedfiephysical properties of solvents on dissociataf acids and
electrolytes. Studies on the dissociation constahBenzoic Acid and substituted Benzoic acids timaaol-water
mixtures by conductometric methods have been pmddrearlier. An effect of solvent polarity on theida
dissociation constants of benzoic acids has adsm veported [1, 2]. Literature reveals the measents of the
electrical equivalent conductivity of polyelectrtdg in methanol-water mixtures and investigationelgfctrical
conductivity of different electrolyte solutions-§ . Medium effects in mixed-aqueous solvents have hksen
reviewed [6-9]

Conductance measurements can be used to assesstgmlvity, determine relative ionic strengths,sdation
constant of acids, solubility product etc[10].

On the theoretical side of the problem, a moreietainderstanding is required of the nature of imn@deffects.

Therefore it was felt desirable to study the effefictolvent properties on the equivalent condustiof electrolytes.
The present investigation deals with determinatibequivalent conductanad 0.1N acetic acid in mixed solvents
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containing water and methanol. It also presentpegmental details of conductance measurementsBof déhd
effect of solvent properties like dielectric comdtand viscosity, on equivalent conductance .

EXPERIMENTAL SECTION

Materials and equipments used:

Conductometer- Equiptronics Model No.Eq.660A wsasd for conductance measurements.
Solvents used: Methanol, Ethanol and Acetic agi&te from PCL (Pune chemical laboratory)
n-propanol, DMSO and DMF were from SRL (SISCO rese#aboratory,Mumbai)

Effect of mixed solvent on equivalent conductivity of acetic acid:

Preparation of Solutions:

Methanol and water were the two solvents chosestudy the effect of mixed solvent on conductivifyaoetic acid.
50 ml of 0.1N CHCOOH was prepared in each solvent containing 203%,460%, 80% and 100% by weight of
methanol in water (0.3g of acid in 50ml of solujion

M easur ement of conductance:

Six different solutions were prepared by takagpropriate quantity ofacetic acid in a volumetric flask with the
help of a microburette and was diluted to 50 mihwi#o,20%,40%,60%80% and 100% methanol in watereto g
0.1N solution. Each solution was poured into a b@i0beaker , the conductance cell (cell constant cwas
immersed into it and the conductance was noted.

Solvent Effect On Equivalent Conductivity of an electrolyte:

Preparation of solution:

The electrolyte chosen for these studies was gdatadsromide(KBr) and the solvents used were 50%@lyme)
of ethanol, methanol, n-propanol, dimethyl sulpkexiand Dimethyl formamide. 0.1N solution of KBr sva
prepared by dissolving 0.5951g in 50% aqg solutibeach solvent and diluted up to 50ml.

Conductance measur ements:
50ml of each solution was taken in a clean andbagker. Conductance cell was dipped into it anddtgluctance
was noted with the help of the conductometer. Thoegrlure was repeated using pure water as solvent.

RESULTSAND DISCUSSION

Effect of mixed solvent on equivalent conductivity of acetic acid:
From the values obtained , it can be seen thateadd of methanol increases , the equivalent condtyctalues
show a decrease. These values are given in Table 1.

Table 1.Conductance data for 0.1N CH;COOH in water-methanol
(Cell constant x=1cf)

Sr.no | % of methanol Observe(((::c;ng uctance Slf_.():(os dcugtca:gtie Eq. conductivity Scm?/g eq
1 0 0.607x10 0.607x10 6.07
2 20 0.307x18 0.30710° 3.07
3 40 0.137x18 0.137x1C0° 1.37
4 60 0.071x18 0.071x10° 0.71
5 80 0.048x1C3 0.048x1(° 0.4€
6 10C 0.041x1C3 0.041x1C° 0.41

A graph of equivalent conductivity against % afthmanol has been plotted and shown in Fig.1 .graph shows
a decrease in conductivity with increase in % offraeol. This is due to the fact that when methaisalissolved in
water, a non-conducting solution results. Whenia@stid dissolves in water, the solution is weatdyducting and
acidic in nature.
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Equivalent conductivity against per centage of
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Fig.1. Plot of Eq. Conductivity of acetic acid vs % of methanol

Careful statistical analysis of the above resultsws a better correlation between reciprocal ofasguoot of
equivalence conductance and % of methanol. Thesketion coefficient has been determined and foundbe
0.9926 and a linear relation has been observedpibhés shown in Fig.2.
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Fig.2. Effect of % of methanol on 1/,/a,
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Effect of solvent properties on equivalent conductivity of KBr :

Didlectric Constant:

The influence of dielectric constant on the vaoiatof equivalent conductivity with solvent has betudied. 0.1N
KBr in50% solvent i.e. (50%water and50% other solveuch as ethanol, methanol, n-propanol, Dimethyl
sulphoxide, and dimethylformamide) with dielectcienstant varying from 80 t020. The results obtaiaetishown

in Table.2 and depicted graphically in Fig3.
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Fig.3. Plot of loga, vs. Didectric Constant of solvents

Table 2.Equivalent Conductivity of 0.1N KBr in different solvents (50%)

Sr.no. Solvent Dielectric constant EqU|vaSIe;-:r:’:12c/(§)lne%l{ct|V|ty
1 n-propanol 20 42.2
2 Ethanol 24.55 48.5
3 Methanol 33 70.7
4 Water 80 116.1
5 DMF 38 64.4
6 DMSO 46.7 63.8

Table 3. Viscosity data

Viscosity

Solvent cp(20°C)
Water 1.00
Methanol 0.60
Ethanol 1.20
n-propanol 2.3

Effect of Viscosity:

Earlier studies have also shown that viscosity céffeconductivity [11,12]0On comparison of the equivalent
conductivity values of methanol, ethanol and n-prag it can be seen that the valuesigfin a particular solvent
increase in the order n-propanol< ethanol <methaflik may be due to the fact that viscosity ofstheolvents
increases in the order methanol< ethanol < n- projpahis is because of the fact that with decréaséscosity,
the speed and movement of the ions increases scotiductance of the electrolyte increases fromapgnol to
methanol
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CONCLUSION

Equivalent conductivity of acetic acid decreasethwicreasing percentage of methanol. A linearelation has
been obtained between reciprocal of square ro@gafvalence conductivity and % of methanol. Corigoer of
equivalent .conductivity of KBr in 50% alcohol inater shows an increase in eq conductivity with editlc
constant. Comparison of equivalent conductivityKBr in 50% alcohols in water shows an increasegnivalent
conductivity with decrease in viscosity.
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