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3.1
NaCl + KA|S|308 = KCI + NaA|S|308
(x).
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Table1l Effect of reaction temperature on melt leaching rate
0 Reaction time (h) .
Temp. (€) 05 10 15 20 25 30 35 40 50 "
770 0.003 0.007 0.011 0.017 0.021
800 0.021 0.038 0.054 0.073 0.091 0.127 0.149 0.165  0.183
830 0.297 0.394 0.481 0.531 0.575 0.626 0.669 0.685 0.687  0.687
860 0.322 0.418 0.515 0.569 0.624 0.671 0.690 0.689 0.690
890 0.354 0.481 0.579 0.648 0.691 0.699 0.694 0.696 0.699
920 0.397 0.531 0.624 0.697 0.708 0.709 0.709
950 0.424 0.561 0.669 0.713 0.714 0.710 0.714
1000 0.404 0.413 0.428 0.575 0.617 0.603
Size of ore: 0.208~0.147 mm, mixing ratio of NaCl to potash feldspar: 2.0 (weight ratio).
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Table 2 Effect of size of potash feldspar on melt leaching rate
Sizeof ore Reaction time (h)
(mm) 0.5 1.0 15 2.0 25 3.0 35 4.0
0.104~0.074 0.626 0.702 0.701
0.147~0.104 0.477 0.634 0.697 0.700
0.208~0.147 0.354 0.481 0.579 0.648 0.691 0.699 0.694 0.696
0.295~0.208 0.273 0.364 0.443 0.495 0.550 0.588 0.621 0.658
0.417~0.295 0.200 0.271 0.329 0.372 0.415 0.450 0.479 0.508
0.589~0.417 0.137 0.197 0.225 0.266 0.295 0.324 0.348 0.367

Reaction temperature: 890°C, mixing ratio of NaCl to potash feldspar: 2.0 (weight ratio).
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Table3 Effect of weight ratio of NaCl to potash feldspar on melt leaching rate
Weight ratio 0.5 1.0 15 2.0 2.5
Melt leaching rate (%) 0.451 0.689 0.695 0.699 0.700
Reaction temperature: 890°C, reaction time: 4.0 h, size of ore: 0.208~0.147 mm.
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NaCl + 0.5(K,0) - KCI + 0.5(Na,0).
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Size of ore: 0.208~0.147 mm
O'Oo.o‘015‘110‘115‘210‘2.‘5‘310‘315 “o 10 20 30 4 50 60 70 8
t(h) R, (mm?)
1 1-3(1-%)?° +2(1- %) 2 1-3(1%)?°® +2(1- %)
Fig.1 1-3(1-x)?® +2(1- x) as afunction of t Fig.2 1-3(1-x)?® +2(1- x) as afunction of Ry?
My 94 Ca 34 mol/L p  2553¢g/L KO Xk
0.1253 Dt 4,
4
Table4 Diffusion coefficient at different reaction temperatures
T(°C) 1103 1133 1163 1193 1223
Det (x107*mm?/h)  0.4620 0.5479 0.7145 0.9105 1.0643
IN Dt T ( 3)
0.2
NaCl KCI ) 00l
Na"~ K* , o2l
Na+ K+ gm .04 ;
0.6
( Arrhenius ) 081
[9] -1.0 1 1 1 1 1
80 82 84 86 88 90 92
Dt = Doexp(—E4/RT). 10°T (K%
3 E.= 3InDg  T*
) é Fig.3 InD« asafunction of T
81.42 kJJmol Dg=0.324 mm“/h.
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Der = 0.324exp(—9790TH).
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Extraction of Potassium from Potash Feldspar Ores
with Sodium Chloride

PENG Qing-jing, ZOU Xiao-yong, HUANG Cheng

(Research Institute of Chemical Engineering , Jishou University, Jishou, Hunan 416000, China)

Abstract: The main factors that affect the leaching rate of potassium in potash feldspar were studied. It is shown that
the best reaction conditions are reaction temperature of 890~950°C, size of potash feldspar ores below 0.208 mm,
and the weight ratio of sodium chloride to potash feldspar ores being 1. The study showed that the leaching process
is controlled by the internal ionic diffusion of Na” and K* in potash feldspar. The relations between diffusion
coefficient and reaction temperature is expressed by the Arrhenius formula: Dg=Dgexp(—E4/RT), with E, = 81.42
kImol, Dg=0.324 mm?/h.
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