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Abstract. Insoluble potash ores of different types from fourteen representative localities are characterized by
microcline as principal mineral phase enriched in potassium. By pretreating the ores with such a procedure as
ore crushing, bed sorting, wet magnetic sorting, and so on, potassium feldspar powders with purities up to
75 % to 95% are prepared first. And then, with sodium carbonate as an additive, the powders are sintered at
intermediate temperature, or with alkaline-lime as additive, the powders are hydrothermally treated, the both
procedures lead to structural decomposition of potassium feldspar to form a mixture of sodium metasilicate and
sodium (potassium) metaluminate. And further, the aluminosilicate mixtures are hydrolyzed to form liquors
rich in K™, Na', and [ SiO> (OH 2] % ions. By introducing CO gas into the liquids, the liquors are then con-
verted into water-salt solutions in the ternary system of NaHCO;-KHCO;-H20O. By evaporation, crystalliza-
tion of NaHCOs, separation from the liquids, and then evaporating the residual liquors, and crystallization of
KHCOs;, owing to much smaller solubility of the former, both of precipitants are separated, and at last by cal-
cinating the precipitants at 200 C for 2 h, potassium carbonate, or potassium sulfate and potassium nitrate are
easily prepared, by reacted respectively with sulphuric acid and nitric acid. In such a way, the components of
Al Os, and more than 40 % of SiO: in potassium feldspar of the ores are also manufactured into valuable chem-
ical products, i.e., various alumina and inorganic siliceous compounds, giving rise to nearly 100 % output co-
efficient of the potassium feldspar resources, close to zero discharge of solid wastes, waste waters, and ex-
haust gases. The procedures are of energy saving, high efficiency, and clean production. It is therefore feasible
to be industrialized at large scale both in decreasing import volume of potash fertilizer and maintaining the safe-
ty of crop productions in China, as well as enhancing the self-supply degree of soluble potassic resources.

Key words: insoluble potash ore deposit; potassium feldspar; potassium carbonate; potassium nitrate; potassi-

um sulfate; potash fertilizer industry; clean production
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Table 1 Potassic minerals occurred in nature
/S i & 0 % R T K0 &8/ %

Chlorides:

B (Sylvite) KCl 63. 1

5 1 (Carnallite) KCI ® MgCl ° 6H20 17. 0
Chloride-Sulfates.

B £ 85 (Kainite) MgSO04 ° KCl ° 3H>0 18 9
Chloride-Sulfates-Carbonates:

BRER T fi (Hanksite) KCl ° 9Na»SOs ° NaxCO3 30
Sulfates:

P47 (Alunite) K2[ AICOH )2] 6 (SO4 )4 11. 4

Z% i 41 (Polyhalite) K2S04 ° MgSO4 © 2CaSO4 ° 2H20 155

/KA B (Langbeinite) K2S04 ° 2MgSO4 22 6

LD (Leonite) K2S04 = MgSOs4 ° 4H20 255

#4718 (Syngenite) K2S04 ° CaSO4 ° H20 28 8

B H (Krugite) K2S04 ° MgSO4 © 4CaSOs ° 2H20 107

H P2 A (Aphthitalite) (K, Na)2S04 42 5

A BEWL (Picromerite) K2SO04 ° MgSO4 ° 6H20 23.3

HI I (Kalinite) K2SOs ° Al (SO4); ° 24H,0 99
Nitrates:

T4 (Niter) KNO; 465
Silicates:

H %A (Leucite) KAI1(SiO3 )2 21 4
Feldspars:

IEK A (Orthoclase) KAISi30s 16 8

WoRHE A (Microcline) KAISizOs 16 8

“E KA (Anorthoclase) (Na, K)AISizOs 24~120
Micas:

Mz £ (Muscovite) H2K AL (SiO4 )3 11. 8

7+ (Biotite) (H, K)2 Mg, Fe)2 Al (SiO4)3 62~10 1

47 BE (Phlogopite) (H, K, Mg, F)3Mg3 A1(SiO4 )3 7.8~10.3

7 Bf (Lepidolite) KLi[ AICOH, F)2] AI1(SiO3 )3 10.7~12 3

24 = B (Zinnwaldite ) H2K4LisFes Al3FgSiiaOn2 10. 6

#l 2 BF (Roscoelite) HsK (Mg, Fe) (Al, V)4 (SiO3 )12 7.6~10 8

#4547 (Glauconite) KFeSi206 * nH20 23~85

HERENET (Carnotite) K20 °2U203 ° V205 ° 3H20 10 3~11 2

#4 (Nepheline) K>NagAlsSio O34 08~71

V. 51 B Collins (1955)L6)

F 2 1996—2007 F 0 [E A O &=

Table 2 Import volume of potassic fertilizer in China during 1996-2007
EAy AAH/ Tt BRERM/ Tt TERM/ it HAN/Tit P& K20 ST/ )i t
1996 347 42 — 213 266
1997 463 62 8 — 259 353
1998 512 53 — 233 369
1999 520 197 — 236 357
2000 599 191 4.8 199 401
2001 516 26 1L 1 226 359
2002 665 30 59 282 456
2003 623 33 6 3 224 427
2004 718 16 9 72 205 473
2005 883. 3 190 L1 228 5 574 2
2006 705. 3 247 49 195. 2 466. 9
2007 941. 4 17. 95 7 19 1351 597 2

T Bk e A Rl B T3 7R SR LSS AT I LR 5 (2008).
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Fig 1 Crystal structure of microcline
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