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Purification of the Leaching Liquid from the Boron-Rich Slags
by the Alkaline Leaching Method Under Ordinary Pressure and
the Preparation of Borax
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Abstract: Based on the alkaline leaching method under ordinary pressure, the generation,
removal mechanism and effects of the impurities in the boron leaching liquid were investigated,
using NaOH as sodium treatment reagent and boron-rich slags as raw materials. Phase
compositions and the morphologies of the precipitates after the purification and crystallization
products of borax were analyzed by XRD and SEM. The results indicated that the primary
impurities in the boron leaching liquid were Ca** and Si** impurity. The removal effect with
NaHCO, for Ca’* was obvious and the optimal amount of NaHCO, was 3 g. There was great effect
of the pH value of the leaching liquid on the removal of Si** when the pH value was 9.0, the
removal rate of Si'* reached its maximum value of 99% . Thus “one-step method” purified
technology which combines the process of removing Ca’* and Si‘* impurity was achieved and
with great removal efficiency. Well-crystallized borax was obtained from the purified leaching
liquid after treatments of evaporation and concentration.
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Table 1 Compositions of boron-rich slags
(mass fraction) %

CaO ALO, S TFe FeO

B,0, MgO SiO,

14.01 36.23 23.09 12.48 4.74 0.82 3.40 4.34
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Fig. 1 XRD pattern of boron-rich slags
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Fig. 2 XRD pattern of the dried leaching liquid
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Fig. 3 XRD pattern of the white precipitate
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Fig. 4 XRD patterns of the crystallization of
borax without Ca®*

(a)—1 g NaHCO,; (b)—2 g NaHCO,; (c¢)—3 g NaHCO,.
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Fig. 5 XRD pattern of the white filtrate
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Fig. 6 The effects of different pH values on the

result of Si** removal rates
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Fig. 7 XRD pattern of the crystallization
of borax without Si**
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Fig. 8 XRD pattern of the crystallization of
borax without impurities
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