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Introduction 

Article Research 

The process of interaction between ions of a solute and the molecules of the solvent through 

relatively weak covalent bonds is called solvation. It involves evening out a concentration 

gradient and evenly distributing the solute molecules within the solvent. Hydration is a 

special case of solvation when the solvent molecules are water. Solvation energy, generally, is 

the energy released when ions in crystal lattices associate with molecules in a solvent, how-

ever it can be positive or negative, depending upon the combined effects of lattice and hy-

dration energies in case of aqueous-ionic solid dissolution. Uranous chloride or uranium tet-

rachloride (UCl4) is a green crystalline solid which sublimes in vacuum at 500°C/10-3 mm. It is 

a Lewis acid and hence dissolves in solvents which can act as non-protic Lewis bases. Al-

though dissolution of uranium tetrachloride crystals in water is an exothermic process yield-

ing a green solution which is fairly stable in the cold, yet is hydrolyzed to a considerable ex-

tent to furnish an acidic reaction. Solvation enthalpies of quadrivalent uranium system have 

been scantly reported. The present communication deals with the calculation of enthalpy of 

solution of uranium tetrachloride in aqueous-non-aqueous solvent mixtures, particularly in 

10 and 20 weight (wt) % methyl alcohol-water and ethyl alcohol-water systems at 25°C calo-

rimetrically and thereby estimating the solvation enthalpy of UCl4 in the said media.     

 

Key words: Ethanol; methanol; exothermic reaction; solvation enthalpy; uranium tetrachlo-

ride.  

Received 06 June 2017 
Accepted  07 August 2017 
 
 
*For correspondence :  
rppuc41@yahoo.com   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact us : 
sciencevision@outlook.com  
 
https://doi.org/10.33493/scivis.17.03.01 

ISSN (print) 0975-6175/(online) 2229-6026.  2017 The Mizo Academy of Sciences. CC BY-SA 4.0 International. 

OPEN  ACCESS 

Sci Vis 17 (3), 122—127 (2017) 

Available at  

www.sciencevision.org 

mailto:mailto:rppuc41@yahoo.com
mailto:mailto:sciencevision@outlook.com
https://doi.org/10.33493/scivis.17.03.01
https://creativecommons.org/licenses/by-sa/4.0/
http://www.sciencevision.org


123  

ε 

 2

solv

ze 1
ΔG  =   1    

2ri ε

 
  

 

 2

solv

P

ze 1 T ln ε
ΔH  =   1  

2ri ε ε  T

 
   

 

Sci Vis 17 (3), 122—127 (2017) 



124  

Materials and Methods 

→

Results 

Sci Vis 17 (3), 122—127 (2017) 



125  

Discussion 

Δ

soln
° °

s(Δ H  or  Δ H )
soln

° °
s(Δ H  or  Δ H )

·| |·| |
   ·  · 1  ( )L

z z d
U K

r r r r

  

   
 

 

Table 1 | Enthalpy of solution of UCl4 crystal in 10 wt% 
MeOH-H2O mixture at 25°C. 
Molar mass of UCl4 = 379.83 g mol-1  

UCl4(c)  H solnH 

mg m mole J kJ mol-1 

125.3 0.3298 84.2 - 255.3 
132.8 0.3496 90.3 - 258.5 
141.7 0.3730 96.0 - 257.4 
151.6 0.3991 101.7 - 254.8 
159.4 0.4196 107.5 - 256.2 

 

Δ Δ UCl4(c)  H solnH 

mg m mole J kJ mol-1 

81.2 0.2138 58.3 - 272.8 
101.4 0.2669 73.4 - 275.2 
109.8 0.2891 79.4 - 274.9 
119.7 0.3151 86.2 - 273.6 
137.4 0.3617 99.8 - 276.1 

 

Δ Δ

UCl4(c)  H solnH 

mg m mole J kJ mol-1 

91.3 0.2404 59.7 - 248.6 
121.4 0.3196 78.5 - 245.8 
136.2 0.3586 88.6 - 247.2 
141.7 0.3730 93.0 - 249.4 
145.2 0.3822 93.9 - 245.7 

 

Δ Δ UCl4(c)  H solnH 

mg m mole J kJ mol-1 

71.4 0.1879 49.9 - 265.9 
73.3 0.1929 51.8 - 268.5 
75.4 0.1985 52.9 - 266.7 
76.5 0.2014 53.9 - 267.8 
77.2 0.2032 53.7 - 264.6 

 

Δ Δ

10 wt. %   20 wt. %  

Solvent - solnH - solvH - solnH - solvH 

MeOH-H2O 256.4 7833.9 274.5 7852.0 
EtOH-H2O 247.3 7824.8 266.8 7844.3 

 

Δ Δ Δ Δ

Table 2 | Enthalpy of solution of UCl4 crystal in 20 wt% 
MeOH-H2O mixture at 25°C. 

Table 3 | Enthalpy of solution of UCl4 crystal in 10 wt% 
EtOH-H2O mixture at 25°C.  

Mean ΔsolnH = -256.4 ± 1.36 kJ mol-1 Mean ΔsolnH = -274.5 ± 1.17 kJ mol-1  

Table 4 | Enthalpy of solution of UCl4 crystal in 20 wt% 
etOH-H2O mixture at 25°C. 

Mean ΔsolnH = -247.3 ± 1.48 kJ mol-1  Mean ΔsolnH = -266.7 ± 1.38 kJ mol-1   

Table 5 | Solvation enthalpies of UCl4 in aqueous-non-
aqueous solvent mixture in kJ mol-1.  
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