
C H A P T E R  VI

SUMMARY

6.1 Li(I)/NH^ A n a ly tica l In term olecu lar Pair P o te n tia l

The in term o lecu lar  p o te n t ia l  fu n c tio n  fo r  L idJ/N H g has been 
con stru cted  based on a b - in i t io  c lo sed  s h e l l  SCF w ith  DZP b a s is  s e t  , 
100 in te r a c t io n  e n erg ie s  were used fo r  th e  curve f i t t i n g  procedure. 
The a n a ly t ic a l  p o te n t ia l  fu n ctio n  c o n s is t s  o f  Coulomb in te r a c t io n  
terms , e x p o te n tia l and 1/r^ term s, g iven  as ะ

A E(r) ะ [ - A . / r .  + B. exp(-C . r ._ )  + D q .q ./r . ]i=1 im im im K im im 1  j  im

The fu n ctio n  was te s te d  and the standard d ev ia tio n  o f  1 . 3 2  k ca l.m ol 
was ob ta in ed . The r e s u lt  o f  in te r a c t io n -e n e r g ie s  in  the most s ta b le  
co n fig u ra tio n  computed from t h is  fu n ctio n  and from SCF scheme w ere, 
r e s p e c t iv e ly  -^ 0 .0  and d o . 5 k ca l.m ol 5 and no a r t i f i c i a l  minima 
was found in  the fu n c tio n .

6 .2  Monte Carlo S im ulation  o f a Lithium Ion in  18.45 mole % 
Aqueous Ammonia S o lu tio n

The Monte Carlo sim u la tion  fo r  a lith iu m  ion  in  18.45 mole % 
aqueous ammonia s o lu t io n  has been performed fo r  20 0 c and 1 atm. The 
r e s u lt s  show th a t : i )  In co n tra st to  sodium io n , lith iu m  ion  i s
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p r e fe r e n t ia l ly  so lv a te d  by water m o lecu les , th e exchange p rocess to  
take p lace  ra th er  v ia  ammonia than water m o lecu les . The f i r s t  s h e l l  
o f  th e ion  c o n ta in s  4 water and 2 ammonia m o lecu les , the second  
so lv a t io n  sphere c o n s is t s  o f  12 so lv e n t u n i t s ,  namely 8 water and 4 
ammonia m o lecu les . The f u l l y  so lv a ted  lith iu m  ion  in  18.45 mole % 
aqueous ammonia can be ch aracter ized  hence by L i[(H 20)^(NH_)2]  ̂
L(H20)g(NHg)ij]'1''*'. Lithium ion  i s  p r e fe r e n t ia lly  so lv a ted  by water in  
both s h e l l s ,  whereas in  th e  case o f  sodium io n , ch a racter ized  by 
Na[ ( H20) 2: t he f i r s t  s o lv a t io n  sphere i s  
dominated by ammonia and the second one by w ater. i i )  Water and 
ammonia p o in t w ith  th e lon e  p a ir s  s i t e  m ostly towards th e  io n , however, 
th e  angular o r ie n ta t io n  o f  water and ammonia v a r ie s  s ig n i f ic a n t ly  due 
to  the in f lu e n c e  o f  o th er neighbouring m o lecu les . i i i )  In changing  
from lith iu m  to  sodium io n , th e s o lv a t io n  rad iu s i s  in crea sed  as 
exp ected . iv )  The so lv e n t  s tru c tu re  o f  18.45 mole % aqueous ammonia 
i s  not in flu en ced  s ig n i f i c a n t ly  by the presence o f  one lith iu m  or
sodium io n .
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