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licic Acxd(SA)]%_- Azstget. $71 4912 tetrahydrofuran(THF), isopropyl alcohol®} acetoned A}&&to} Si 35§
1’}' Na #A7Agd slAe 9% 71 49 o), 8 JEF Frkt 4 HO Frieke] B %L sorddd. 3¢

FAL Az HA 2AL §7] &0 THF, §7] &0 /749 £39u] 1(organic solvent 10ml/10ml SA) =&
i °§§} YEF H7lek 2.5g/10ml SAe]¢la, o] A4 Si 5% 86.2%, Na A& 99.95%42 99.96% 9 T¢E W
A A z3hgich

Abstract: Silicic acid(SA) was extracted with organic solvents from aqueous sodium silicate solutions acidified with
dilute sulfuric acid. Tetrahydrofuran(THF'), isopropyl alcohol and acetone were used as organic solvents. The extraction
degree of Si and the removal efficiency of Na is determined according to kinds of solvent and the mixing ratios of sol-
vent, sodium chloride and H;0. Optimum conditions for the preparation of high purity SA were THF as an organic sol-
vent, volume ratio of organic solvent/SA : 1 (organic solvent 10ml/10ml SA) and the amount of NaCl addition : 2.5g/
10ml SA. The extraction degree of Si and the removal efficiency of Na at that point were 86.2% and 99.95%
respectively and the purity of SA was 99.96%.
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Table 1. Chemical Compositions of Sodium Silicate

Components | SiO, Na,0 H:0 |Fe,0; and Micell.
wt % 28.49 9.75 160.0+1 <1.00

0.8M Sodium 0.6M Sulfuric Acid

Silicate 50ml 100ml
[

Dropping for 1lhr

Mixed
Solution

Organic solvent+
NaCl
(Stirring for 3hrs
T=20~25C )

Separation [-Standing for 1hr

Silicic Acid

Fig. 1. Schematic diagram of extraction procedures.
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Table 2. Extraction Conditions and Layer Separation of Silicic Acid by Organic Solvents in the Presence of So-

dium Chloride and H,0
Items A B C D B [tems A B D E
Solvent Solvents
5.00 - 0 A-1 . 2.50 0 B-1
’ Add 0 A-2 ’ 1.25 0 B-2
23 2.50 - 0 A-3 20 2.50 0] B-3
1.25 - 0 A-4 1.25 0 B-4
5.00 - 0 A-5 [sopropyl L5 2.50 0 B-5
Add 0 A-6 alcohol 1.25 0 B-6
20 2.50 - 0 A-7 2,50 0 B-7
1.25 - 0 A-8 1.0 | 1.25 0 B-8
- 0 A-9 0 X B-9
. >0 Add 0 A-10 05 2.50 0 B-10
2.50 - 0] A-11 1.25 X B-11
THF 1.25 - 0] A-12 o5 2.50 0] C-1
5.00 - 0 A-13 1.25 X C-2
1.0 Add 0 A-14 20 2.50 0 C-3
2.50 - 0 A-15 1.25 X C-14
1.25 - 6] A-16 15 2.50 0 C-5
0 - 0] A-17 Acetone 1.25 X C-6
5.00 - 0 A-18 2.50 0 C-7
Add 6] A-19 1.0 1.25 X C-8
0.5 2.50 - 0 A-20 0 X C-9
1.25 - 0] A-21 05 2.50 0 C-10
’ 1.25 X C-11
A : Volume ratio of solvent/SA
B : Added amount of NaCl(g/10ml SA)
C : Addition of H,0 (4ml/10ml SA) [Add : H,0 addition, - : no H,0 addition]
D : Layer separation [O : layer separation, X : no layer separation]
E : Sample name
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Fig. 2. Effect of the volume ratio of extractant on
the extraction degree of Si. vV . THF, @ :
[sopropyl alcohol, ¥ : Acetone.
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Fig. 3. Effect of the volume ratio of extractant on
the removal efficiency of Na. v : THF, @ :
Isopropyl alcohol, ¥ ; Acetone.
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Fig. 4. Effect of the added amount of NaCl on the
extraction degree of Si (extractant . THF).
Added amount of NaCl @ : 5.0g/10ml SA,

¥ . 25g/10ml SA, ¥ : 1.25g/10ml SA.
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Fig. 7. Effect of H,O on the removal efficiency of
Na (extractant : THF). v : THF +H;0(SA
10ml+4ml), @ : THF.
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Table 3. Analysis of Impurities for Extract(A-15)

Components| Na,0 | Fe,0; | TiO, KO | Sum
wt % 0.0340 | ¢.0031 | 0.0005 | 0.0002 | 0.0378

¢

TMS

. T ; 7 T
0 -20 -l e -B0 -100 -120 140

Chemical Shift (ppm)

Fig. 8. ®Si NMR spectrum of SA(A-15). (Sol-
vent : CDCl;).
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