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Abstract 

Precise Viscosities and Densities for Acetonitrile-water mixtures containing 10, 20, 30, 40, 50, 60, 70% by weight have been 

determined at 25ºC where possible the data are compared with previously reported values. The use of mixed solvents enables 

the variation in properties such as dielectric constant and Viscosity and therefore, the ion-ion and ion-solvent interactions 

can be better studied. 
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Introduction 

The viscosity and density measurement gives us much 

information regarding the ion-ion and ion-solvent interactions. 

The data Presented here were accumulated during the course of 

an Extensive investigation
1
 of the transport behavior of dilute 

solution of symmetrical electrolytes in mixed solvents.  

 

With the help of mixed solvents one can enables the variation in 

Properties such as Viscosities and Densities
2-4

. 

 

Aqueous binary mixtures of organic solvent with its varying 

range of composition are most frequently investigated solvent 

media
5-11

. 

 

The viscosity and density property is very important in many 

practical problems concerning energy transport, mass transport 

fluid flow. The viscosity and density data has proved to be very 

useful elucidating the structural properties of the molecule
12

.  

 

Materials and methods 

Laboratory grade acetonitrile (E. Merck) was used for 

preparation of solvent mixture. Water easily removed with 

activated silica gel than dried over phosphorous pent oxide and 

was distilled twice. (b.p. 81-820C) /760 mm Hg
13

. Finally, the 

acetonitrile was distilled and the middle fraction was collected. 

Its specific conductance was found to be (0.5-1)10
-7

 Scm
-1

 in 

good agreement with the literature value
14

 of (0.3-1) 10
-7

Scm
-1

. 

At 25ºC the density of pure AN was found to be 0.7767 g cm
-3

 

and viscosity 0.346 cP. Previous values
14

 for the density of pure 

AN was at 25ºC 0.7768g cm
-3

 and viscosity 0.347cP. 

 

Measurement of Density and Viscosity: The viscosities and 

densities of the various solvent systems were measured at 25
0
C. 

The viscosity measurements were made using the ubbelohde 

type viscometer while the density measurements were carried 

out with pyknometer. First of all both the Viscometer and 

Pyknometer were cleaned with chromic acid twice so that 

drainage of the solution became Proper. After this, we calibrate 

these Instruments with distilled water. 
 

Results and discussion 

The viscosities () and the densities () of AN water solution 

having varying dielectric constants have been measured as a 

function of weight percent (wt.%) of acetonitrile at 25
0
C and are 

listed in Table- I. The observed values of density and viscosity 

of AN are 0.7767g cm
–3

 and 0.346 cP respectively and are 

comparable with those of the reported values
15

 (= 0.7768g cm
–3    

=0.347cP). The densities and viscosities of solvent mixtures 

are found to decrease with the increase in wt%  of acetonitrile. 

 

Since mixed solvents offer a wide range of desired properties, 

they are frequently used as reaction media for many chemical, 

industrial and biological processes
16

.  
 

Conclusion 

Water is designated as “universal solvent” due to its physical 

and chemical attributes. Water becomes attracted to different 

types of molecules due to the polar arrangement of oxygen and 

hydrogen atoms having partial negative and positive charges
17

.  
 

This paper discusses the viscosities and densities of acetonitrile 

+ water mixures at different concentrations for mass % 10, 20, 

30, 40, 50, 60 and 70. 
 

The density of the mixtures was measured in the temperature 

range 25ºC. The density of the mixtures decreased with the 

increasing concentration of acetonitrile. The viscosity of the 

mixtures was measured in the temperature range 25ºC. The 

viscosity of the mixtures decreased with the increasing of 

concentration of acetonitrile in the mixtures and this is in 

agreement with earlier findings
18-20

 in several mixed solvents. 
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Table-1: Physical Properties of A.N. + H2O Mixtures at 25
0
C. 

Wt. % 

Density 

 
g.cm

–3
 

Viscosity 

 
cP 

Dielectric 

Constant 

D 

10% 
0.9802 

(0.9800)* 

0.982 

(0.980)* 
74.66 

20% 
0.9588 

(0.9586)* 

0.973 

(0.971)* 
70.50 

30% 
0.9380 

(0.9388)* 

0.910 

(0.912)* 
65.78 

40% 
0.9134 

(0.9135)* 

0.8841 

(0.8843)* 
60.20 

50% 
0.8920 

(0.8922)* 

0.753 

(0.752)* 
55.68 

60% 
0.8664 

(0.8666)* 

0.656 

(0.657)* 
50.77 

70% 
0.8443 

(0.8445)* 

0.574 

(0.573)* 
46.52 

* Reported values of density and viscosity of solvent mixtures 

are given in parenthesis
15

. 

 

References  

1. Ansari M.M. (2015). Transport behavior of dilute 

electrolytic solution electrolytes in mixed solvents. Ph.D. 

Thesis, D. A. V. V. Indore, India. 

2. Kakkar, R. (2000). Partial molar volumes and viscosities of 

some monovalent ions in ethanolamine and water-

ethanolamine mixtures at 298.15 K. 

3. Bhattarai A. and Neupane S (2012). Effects of 

concentration and solvent composition on the electrical 

conductivity of sodium bromide in pure water and ethanol – 

water mixed solvent media. J. of Science, Engineering and 

Technology, 8, 1-6. 

4. Bhattarai, A. & Raut, J. (2011). Conductometric Studies of 

Potassium Bromide in pure water and ethanol-water mixed 

solvent media. Journal of Alpine Chemistry, 2, 20II. 

5. Chatterjee, A., & Das, B. (2006). Electrical conductances of 

tetrabutylammonium bromide, sodium tetraphenylborate, 

and sodium bromide in methanol (1)+ water (2) mixtures at 

(298.15, 308.15, and 318.15) K. Journal of Chemical & 

Engineering Data, 51(4), 1352-1355. 

6. Mukhopadhyay A. and Pal M (2002). Ion association and 

solvent interaction – conductance of 1- ethyl – 4- 

cyanopyridinium iodide in aqueous –binary mixtures 

containing acetone and 1,4- dioxane at different 

temperatures. Indian J. Chem., 41A, 1120.  

7. Sarkar B. K. Roy M. N. and Sinha B. (2009). Conductance 

studies on some alkali metal acetates in aqueous glycerol 

solutions.  Indian J. Chem., 48A, 63 - 68. 

8. Nath, M., Sinha, B., Dakua, V. K., & Sinha, A. (2006). 

Electrical conductances of some ammonium and 

tetraalkylammonium halides in aqueous binary mixtures of 

1, 4-dioxane at 298.15 K. Biological Sciences-PJSIR, 49(3), 

153-159. 

9. Ansari, A. A., & Islam, M. R. (1988). Conductivity and 

ionic association of tetraalkylammonium halides in tert-

butanol–water mixture at 25°C. Canadian journal of 

chemistry, 66(5), 1223-1228. 

10. Islam, N., Zaidi, S. B. A., & Ansari, A. A. (1989). 

Conductimetric Studies of Ionic Association of 

Tetraalkylammonium Halides and Tetraphenylborate in N, 

N-Dimethylformamide–Methyl Ethyl Ketone Mixtures at 

25°C. Bulletin of the Chemical Society of Japan, 62(1), 

309-316. 

11. Islam M. R. Ahmad I. and Ansari A. A. (1989). 

Applicability of Fuoss Conductance equation to Dilute 

Electrotylic Solutions in aqueous, non – aqueous and aquo-

organic mixtures at 25
0
C. J. Electrochem. Soc. (U.S.A.). 

136, 1303. 

12. Kadam A.V.V., Nikumbh A.B. and Pawar T.B. (2020). 

Density and viscosity studies of lithium Halides in water – 

methanol mixtures at 308.15K. J. Chem. Bio. Phy. Sci. Sec. 

A, 10,135-142. 

13. Banait J. S. Singh B. and Kaur H. (2007). Electro Chemical 

reactions at sacrificial electrodes synthesis of Zinc (II) 

alkoxides. Part XVII. Indian J. of Chemistry, 46A, 266-268.  

14. Mahgoub A. E. and Lassan A. (1975). The electrical 

Conductance of Rubidium Iodide in water – acetonitrile 

solvent mixture at 25
0
C. Acta Chemica Scandinavica, 29A, 

537-544. 

15. Niazi M. S. K. (1993). Conductometric study of 

Chloroacetic Acid in Binary Mixtures of water with N,N – 

dimethylformamide, Acetone and Acetonitrile at 298.15K. 

J. Chem. Soc. Pak., 15(4), 123 – 127. 

16. Warminska D. and Smiectowski M. (2020). 

Thermophysical study of the Binary mixtures of triethyl 

phosphate with N-Methylformamide, N,N- 

dimethylormamide and N,N- dimethyl acetamide- 

experimental and theoretical approach. J. of Mol. Liquids, 

304. 

17. Pradhan S., Ranjan Mishra S. and Mishra S. (2020). 

Experimental and theoretical insights to Physicochemical 

Properties of Aqueous Solutions of 1,2-Ethanediol and 

1,2,3- Propanetriol at Different Temperatures. Biointerface 

Research in applied Chemistry, 10, 649-6512. 

18. Lolo W.A. and Obunwo C.C. (1999). Conductance studies 

of alkali iodides in mixed organic solvents I: Conductance 

measurements in N,N-dimethylformamide Acetonitrile 

mixed solvents. Indian J. of Chemistry, 38A, 939-942. 

19. Islam M.R. and Ansari A.A. (1982). Densities and 

viscosities of tetra- ethylammonium bromides in 

isopropanol water mixtures. Indian J. chem. 21A,1057. 



Research Journal of Chemical Sciences ___________________________________________________________ ISSN 2231-606X 

Vol. 12(1), 67-69, February (2022) Res. J. Chem. Sci. 
 

 International Science Community Association             69 

20. Reddy G.S., Reddy V.N., Sultana N., Dhakale D., Reddy J. 

and Reddy N.K. (2020). Thermo Physical and Transport 

Properties of Acetone–water mixtures at 303.15, 308.15, 

313.15 and 318.15K. J. of Critical Reviews, 7.

 


