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Abstract

Distribution data of boric acid in water is necessary to develop a hydrometallurgical process for the recovery of boron from
primary and secondary resources containing boron. Boric acid exists as B(OH); and B(OH),~ when solution pH is less than 6
and higher than 12, respectively. In the solution pH range of 6-11, condensation reaction between B(OH); and B(OH),~ results
in the formation of some polymers. The mole fraction of the boron polymers such as B;05(OH),~ and B,O5(OH),>" is pro-
portional to the concentration of boric acid.
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Fig. 1. Scheme for the condensation reaction of boric acid.
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Table 1. Variation in the solubility and in the first dis-
sociation constant (K,) of boric acid with water

temperaturen
Temperature Solubility of B(OH); K
(°C) (Wt%) ¢
0 2.70 -
15 4.17 4.72x1071
20 4.65 5.26x1071°
25 5.44 5.79x10710
50 10.24 8.32x1071°
75 17.41 -
100 27.53 -
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Table 2. Equilibrium constant for the formation of polyborate in 0.1 M NaClO, medium®

Reaction Equilibrium constant (log K) Notation
B(OH); + OH™ = B(OH), 5.18 Ky,
3B(OH); + OH™ = B;05(0H),” + 3H,0 6.87 K,
5B(OH); + OH™ = BsO4OH),” + 6H,0 7.39 Ks,
4B(OH); + 20H" = B,05(OH),> + 5H,0 13.5 Ka
3B(OH); + 20H™ = B;05(OH)s> + 3H,0 11.7 Ks
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Fig. 2. Distribution of boron species with solution pH.
([Bliotal = 0.01 M)
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Fig. 5. Variation of the extraction percentage of boric acid
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heptanediol®.
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literature”.
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