
1 Introduction   
 
With  the  industrial  development  of  lithium battery, 

nuclear and aerospace industry, the demands of metal 
lithium and its compounds are increasing significantly. 
Lithium is called as the energy of the metal in the new 
century (Zhang et al. 2001).  

The total reserve of lithium resources around the world 
is about 1.466×107 t (Ji, 2005). Although lithium resources 
are mainly existed either in the liquid minerals (salt lake 
brines) or in solid ores (granite pegmatite deposit for 
example), 87% of the world's lithium reserve is existed in 
salt lake brines (Zheng, 2007). Sin China, salt lake lithium 
resources mainly exist in Qinghai-Tibet plateau (Wu et 
al.,).  The hydrochemical types of the salt  lake brines 
include carbonate-type, sulfate-type, chloride-type and the 
complex borate-type. Therefore, in order to effectively 
exploit  the  lithium  salt  resources,  studies  on  the 
thermodynamic and thermal chemical properties of the 
lithium salts and their aqueous system are essential.  

As to the classical electrolyte theory, although Debye-
Hückel theory is only suitable for the dilution solution 
with  concentration  below  0.1  m  (molality)  and  it  is 
unusable to solve the thermodynamic behaviors and to 
predictive the dissolution equilibria for the complex salt 
lake brine systems (Song et al.,  2000), Pitzer theory, 
which was developed on the basis of Debye-Hückel ion-
interaction  theory,  characterizing  thermodynamics 
properties of electrolyte solution with brief and terse form 
is widely used either in geochemical behaviors of natural 
waters  and  mineral  deposits  or  in  the  predictions  of 
solubility of salt-water systems. A series of computational 
expressions  for  the  activity  coefficient  and  osmotic 
coefficient of any electrolytes in multi-component systems 
were proposed by Pitzer (Pitzer, 1991). 

After measuring the thermodynamic parameters, such as 
osmotic  coefficient,  activity  coefficient,  heat  of 

dissolution, heat of dilution, heat of mixing, specific heat, 
it is easy to theoretical calculate and fit the relative model-
parameter and solubility on the basis of Pitzer and its 
extended in-interaction model to promote the development 
of theory and practice, such as the new field of calculating 
phase diagram and its application (Deng et al., 2013). 

In this paper, progresses on thermodynamic and thermal 
chemical  properties  of  several  lithium salts  and  their 
aqueous  solutions  including  lithium  chloride,  lithium 
sulfate,  and  lithium  borate  were  summarized.  Some 
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thermodynamic parameters were presented in Table 1. 
Some works done in our laboratory will be introduced in 
this presentarion. 

 
2 Conclusions 

 
So  far,  the  thermodynamic  and  thermal  chemical 

parameters of lithium salts are still scarce. The Pitzer 
single  salt  parameters  and  the  mixing  ion-interaction 
parameters at different temperatures are not established 
yet. So, more works on the thermodynamics and thermal 
chemical parameters of lithium salts and their aqueous 
solution systems at multi-temperatures are essential.  

In this presentation, progresses on thermodynamic and 
thermal chemical properties of several lithium salts and 
their aqueous solutions systems around the world were 
summarized. Some works studied in our research group 
will  be  introduced.  In  addition,  more  works  on 
thermodynamic and thermal chemistry of lithium and its 
compounds as whereas as the new trends in the future is 
also carried out.  
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