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Pitzer Thermodynamic Modeling of Boron Species in the Quaternary
System KCI - K,SO, - KBO, - H,O at 298. 15 K

WANG Zi-quan' ,SUN Shuai-qi' ,ZHUANG Li-wei' ,LI Dan' ,MENG Ling-zong"** |
GUO Ya-fei’ ,DENG Tian-long’
(1. School of Chemistry Engineering ,Linyi University ,Linyi 276000, China ;
2. Tianjin Key Laboratory of Marine Resources and Chemistry , Tianjin University of Science and
Technology , Tianjin ,300457 , China )

Abstract : The solubilities in the quaternary system KCI — K,SO, - KBO, — H, 0O and its subsystems were calcu-
lated with two models on the basis of the Pitzer electrolyte solution theory. The first model ( model I) assumes
that there is only one boron ions B(OH), in the solution. The second model (model II) assumes that there
are four boron species corresponding to B(OH),,B(OH), ,B;0,(OH),; and B,0,(OH),* in the solution.
The calculated solubility data with model T and II, which are nearly the same ,agreed with the experimental da-
ta. The concentrations of boron species and OH ™ in the above systems were also calculated with model 1I. The
concentrations of different boron species were mainly affected by the total boron concentration in the solution,
but rarely affected by the concentration of KCI and K,SO,. The calculated results show that the assumption of
only one boron species B(OH), in the solution can be used for the solubility calculation. The model II can be
used to describe the pH values in the systems containing potassium metaborate. The calculated results in this
study can supply theoretical basis for the development of universal thermodynamic models for complicated brine
systems containing potassium metaborate.

Key words ; Solubility ; Boron species ; Potassium metaborate ; Pitzer chemical model ;Solid and liquid equilibri-
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