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Preparation of Potassium Carbonate from Potash Slate of
Bayan Obo: An Experimental Study
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Abstract: The potash slate of Bayan Obo REE-Nb-Fe deposit is characterized by potassium feldspar as major mineral phase
enriched with potassium, from which potassium feldspar powder with purity up to 74% was prepared first. And then, with
sodium carbonate as additives, the powder was calcinated at the temperature of 760 C to 830 'C, leading to thermal decom-
position of potassium feldspar to form a mixture of sodium metesilicate and sodium (potassium) metaluminate, By injecting
CO; gas into the liquid coexisting with the calcinated materials and then filtrating it, the liquor became a solution of
NaHCO; —KHCO; —H,O. By evaporating, crystallizing of NaHCO; , separating it from the liquid, and then purifying the residual
liquor, evaporating, and crystallizing of KHCO; , owing to much lower solubility of the former, both of the precipitants were sepa-
rated, and at last by calcinating the precipitants at 200 C for 2 h, both sodium carbonate and potassium carbonate were prepared.
The filtered aluminosilicate colloid was made into flyash-based mineral polymer with excellent mechanical properties and chemical sta-
bility. In this way, the components of K;O, Al,O;, and SiO; in potassium feldspar of the ore are all made into industrial products,
giving rise to nearly 100% output efficiency of the potassium feldspar resources, close to zero discharge of solid wastes, waste
water, and exhaust gases. The technique is a “green process”, characterized by energy conservation, and clean production. It is
therefore feasible to be manufactured both for economic benefits and environmental friendliness.
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Fig. 1 XRD pattern of the potash slate
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Table 1 Chemical analysis of the potash slate and the calcinated materials
SiO; TiO, Al O;  Fe; O FeO MnO MgO CaO Na; O K, 0O P,0Os  H,O"
BY-020  56.00 0. 32 14. 65 2.92 5. 69 0. 14 1.72 2.17 1. 23 13. 00 0. 05 0.48 1.17  99.54
BY-S03  35.26 0. 16 9. 30 3.83 0.23 0. 07 1. 40 1.65  38.83 8. 60 0.02 0. 53 - 99. 88
:BY-020, ;BY-S03, ; ( )
2 (%)
Table 2 Microprobe analysis of the principal minerals
SiO; TiO, Al O TFeO MnO NiO MgO CaO Na; O K;0O
67. 66 0.03 18. 48 0.18 0.02 0. 06 0. 00 0. 10 0.75 12. 56 99. 84
40. 25 1. 80 10. 10 18.17 1. 53 0.01 15. 10 0. 07 0. 03 10. 38 97. 44
55.19 0.14 0.07 15. 89 1. 82 0. 10 13. 85 2. 83 5. 82 2.17 97. 88
: TFeO, ; ( )
3 . : Na, CO;
Table 3 Representative results of the potash slate calcina- , ( ,
tion experiments 2003a; Ma et al. , 2005b).
= (©) 0 25°Beé, i 80~90 C
1 760 405 98. 2 , NHHC();; , (
2 790 410 98.5
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s 54° Beé
7 ’ 7 ’ (1. 60~1.62 g/cm?), KHCO,
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Table 4 Chemical analysis of the leaching liquor after acidification by entrancing CO,
Sl( )2 Tl()_] Alz()g Fez()g Mn() Mg() Ca() Naz() K_]() Pz ()r,
(g/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (g/L) (g/L) (mg/L)
BY-L1 0.52 3.23 37.52 17. 25 7.38 27.78 75.03 51. 08 4.52 97.72
( )
5 pH 80[
Table 5 Variations of pH value and density of the liquor
while evaporated 60 - / L
P \ Si0:ik FE
(L) 188 120 80 40 30 25 20 15 11.5 S
(°Bé&) 8.1 16.0 25.5 26.0 26.5 41.5 47.0 51.0 54.0 5 40r
pH 9.04 9.52 10.0510.5010.9211.02 11. 50 11. 55 11. 54 e
20 \
6 GB210-92 A
Table 6 Chemical analysis results of the prepared sodium 00.0 Ol.l 012 013 014 OI.S 016 OI_./
carbonate KMnO:/i A #(mL)
BY- xB210-92 s .
. N obzosdl : 3 Si0, KMnO,
(  NaCOs; %) 99. 26 =99.1 . . . . . . L .
¢ RO L% 0. 032 <0.70 Fig. 3 Concentration of SiO, in the liquor with increasing
¢Z) 0.001 8 <<0. 004 KMnO,
(%) 0.026 <0. 04
S 0. 62 <0.8 (Davidovits, 1988; lkeda. 1998).
(g/ml) 0.7~0.9 <0.9
; ( ,2003b).
~ . . . v SIOZ N AIZ OS
Table 7 Chemical analysis results of the prepared potassium
85% .
carbonate
. 0.317~250 pm, 18. 04 pm
RINC BYK GB/T1587-2000C1T ) ( , 2006)
K2CO; (90) 99. 10 99. 30 =99.0 50%.
0.028 <0.03 <0.03 ‘
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0.036  <0.04 <0. 04 . _ . R
(Fe) 0.00081  0.000 85 <0. 001 K", SiO[SiO;* (2Na", H™) |
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0.75 <0. 80 <0. 80
. BYE S ( ,2002a).
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Table 8 Chemical analysis of the aluminosilicate colloidal residue from the potash slate
SiO, TiO; Al, O3  Fe; O3 FeO MnO MgO CaO Na, O KO P,0; H,O" H,O~
S-NC 43. 45 0. 16 12.72 6. 35 0. 00 0.11 1.08 2. 60 14. 56 5. 68 0. 05 8.53 4.28 99.46
( )
9 (TJ-3) 2.0 M
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