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Equilibrium behavior of boric acid extracted by aliphatic 1,3-diols
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(Key Laboratory of Biomass Chemical Engineering of Ministry of Education, Department of Chemical and

Biological Engineering , Zhejiang University, Hangzhou 310027, Zhejiang, China)

Abstract: Solvent extraction based on aliphatic 1,3-diols is a promising technique for the recovery of boric
acid from salt lake brine. In this work, two diols, 2-ethyl-1, 3-hexanediol (EHD) and 2-butyl-2-ethyl-
1,3-propanediol (BEPD), were selected as extractants and toluene was used as diluent. The effects of
extractant concentration, pH of brine, initial boric acid concentration, magnesium chloride
concentration, and temperature on the distribution coefficients of boric acid were systematically
investigated. Distribution coefficients of boric acid up to 9. 43 and 8. 25 were obtained from the boric acid

' when using toluene containing 0. 4

aqueous solutions with the initial concentration of 0. 0185 mol « L~
mol « 7" EHD and BEPD, respectively, as organic phases at 303. 15 K. Higher extractant concentration
or lower pH is favorable to the extraction. However, the distribution coefficients decrease gradually with
the increase of boric acid concentration and temperature. The extraction of boric acid with aliphatic 1, 3-
diols is an exothermic process. The salting-out effect of magnesium chloride enhances the extraction

performance.
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Table 1 Complexation reaction constant obtained by fitting

Extractant K, r? ARE/ %
EHD 23.89 0.997 0.2873
BEPD 19. 84 0.996 0.1317
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Table 2 Model parameters correlated by salting-out

effect empirical formula

Extractant CMg(’lz [§%) lgCMgt’lz (2) r?
EHD 1. 27 —0.49 0. 9951
BEPD 1.23 —0.51 0.9861
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Table 3 Parameters correlated by Van’t Hoff equation

Extractant Cr AH/KkJ » mol ™! r?
EHD —4. 560 —15. 281 0.9981
BEPD —6.923 —20. 926 0.9903
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