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Abstract

Concepts and experimental results for the unique utilization process which we could obtain the high purity calcium nitrate
from blast furnace slag in the steel industry are described. Firstly we reacted the blast slag with nitric acid and separatively
removed the insoluble silica by filtration. We adjust the pH of filtrate to 6~8 with calcined lime, and then precipiated out the
metal components like Fe, Al, Mg in the forms of hydroxides. Consequently concentration of the mother liquor and crys-
tallization processes make us obtain the high purity (>98 wt%) calcium nitrate tetrahydrates, which is expected the valuable fer-
tilizers.
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CaCO4+2HNO+3H,0—Ca(NOy), - 4H,0+C0O,1 (1)
Ca(OH),+2HNO;+2H,0—Ca(NO,),  4H,0 @
CaO+2HNO3+3H20—’Ca(NO3)2 ‘ 4H20 (3)
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slag+HNO;(excess)=>Ca(NO;),+5i0, | +M(NO3), (4)
where, M is Al, Mg, Fe, Ti, etc.
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Tabel 2. Chemical composition

Table 1. Solubility product constants of metal hydroxides®

alt Solubility Equilibrium Ksp
CaCO; | CaCOx(s) = Ca’*(ag)+COs  (ag) | 9x107°
Ca(OH), | Ca(OH),(s) = Ca’*(aq)+20H (aq) | 6.5x107
Mg(OH), | Mg(OH),(s) = Mg*(ag)+20H (ag)| 7.1x1071
Fe(OH), | Fe(OH)y(s) = Fe**(ag)+20H (ag) | 2x107"
Fe(OH); | Fe(OH)s(s) = Fe**(ag)+30H (ag) | 1.1x107%®
AI(OH); | AOH);5(s) = Al**(ag)+30H (ag) | 2x107%
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of raw blast furnace slag. (unit ; wt%)

3= E Fe,0, Si0, Ca0 MgO ALO, P,0s TiO, Zn
172 0.54 33.57 40.70 6.93 13.63 0.015 0.65 0.002
232 0.65 32.30 4156 7.16 13.99 0.010 0.62 0.001

42 3aE 0.58 32.79 40.28 752 13.13 0.009 1.66 0.002
422 055 32.56 41.14 7.29 13.65 0.011 124 0.002
corex 0.83 34.06 40.07 1031 11.08 0.007 0.37 0.002
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Fig. 1. Flow diagram for synthesis of calcium nitrate with
slag.
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Fig. 2. Apparatus for crystallization of Ca(NOs), + 4H,0.
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Fig. 3. Relations of specific gravity and concentrations of
calcium nitrate solution.
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Fig. 4. Variation of amounts of Ca(NO;), crystalline with
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