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Experimental research on ion exchange reactions of orthoclase with
sodium chloride

LIU Rui, WANG Zhi-hua, XU Qiang, YU Na and CAO Miao-cong
(School of Prospecting and Survey, Changchun Institute of Technology, Changchun 130021, China)

Abstract: In this study, orthoclase and sodium chloride powder were mixed up, and their chemical reaction was
carried out at 8101 . The XRF analysis was applied to analyze the chemical composition before and after the re-
action quantitatively. Two grams of orthoclase were mixed with 20 g and 40 g powders of NaCl, and the reac-
tion lasted for 12, 24, 36, 48, 72 hours respectively. After mixture with 20 g NaCl, the content of Na,O in or-
thoclase varied from 3.35% in original samples t0 9.05%, 9.33%, 10.1%, 10.5% and 10.8% in the resul-
tant materials, separately. However, after mixture with 40 g NaCl, the content varied to 9.98%, 10.3%,
10.5%, 10.9% and 11.9% correspondingly in the same time span. lon exchange velocities for orthoclase
slowed down after 12 hours and the quantity of ion exchange increased slowly. The Na* distribution coefficient
was calculated according to the formula of ion exchange reaction. The Na* distribution coefficient for molten salt
of higher concentration was higher than that of lower concentration in the experiment and the reaction under the condition
of higher concentration proceeded more thoroughly. Orthoclase could serve as a good material of ion exchange.

Key words: orthoclase; molten salt; ion exchange; distribution coefficient
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Table 1 XRF chemical compositions of orthoclase
Si0, ALO; Na,O KO Ca0 Fe,Os BaO MnO Cr,05 BeO MgO
14 66.8 17.4 3.35 9.29 1.45 0.7 0.43 0.02 0.03 0.01 0.15 99.63
NaCl 99.9% Bruker
NaCl S4-ExplorerX X
NaCl 50 kV 20 mA LiF200
60 pm 1% 2¢g 75 mm
20 40 g NaCl NaCl
2
3.55% NaO
Na,O 2 20 g
SG2-1.5-12  NaCl 12 h Na,O
Pt-Rh +  9.05% 40 g NaCl Na,O
5C 810C + 12 24 9.98% NaCl
36 48 60 72 h 20 g NaCl 24 h
NaCl Na,O 36 h
120C Na,O 1.0% 36 h 72h
X Na,O 0.7%
2 NaCl Na,O XRF wp %
Table 2 XRF analyses of Na,O content for ion exchange reaction between feldspar and NaCl
NaCl g 20 40
h 12 24 36 48 72 12 24 36 48 72
Na,O 9.05 9.33 10.1 10.5 10.8 9.98 10.3 10.4 10.9 11.9
2g 40 g NaCl Na,O 6.43% 20 g NaCl
20 g NaCl 24 h
24 h
40gNaCl 2g 12 h 72 h
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XRF Na,O
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89.99% K* Table 3 Ion exchange distribution cocfficients for

orthoclase and NaCl

Na™®
Na™ A

h 20 gNaCl 40 g NaCl 20 g NaCl 40 g NaCl

0 0 0 0 0
12 2.47E+21  2.87E+21 0.024 0.028
24 2.59 E+21 3.01E+21 0.025 0.029
36 2.92E+21 3.09E+21 0.028 0.030
48 3.09 E+21 3.27E+21 0.030 0.032
18 72 3.22 E+21 3.70E+21 0.031 0.036
b
3
NaCl 2 2
36 h
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26/°) 1
1
XRE 0.024~0.036 3
Fig. 1 XRF spectrum of Na,O content variation
after molten salt ion exchange reactions NaCl
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Fig. 2 Ion exchange distribution coefficients for orthoclase and NaCl
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