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Abstract

A laboratory study was carried out to recover KI crystals with high purity from a waste solution generated from the production
of polarizing film for LCD industry. The waste solution contains 1 to 4% KI, and other impurities such as B, PVA and etc. More
than 95% purity of KI crystals were produced through refining process such as vacuum evaporation and fractional crystallization.
Most of B compounds and impurities were removed by concentrating the waste solution until KI content reached about 50%.
The KI crystals were washed with solvents to remove most of PVA which gave result in producing 99.5% purity of crystals.
The overall recovery of KI was about 90% during the concentration process.
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Fig. 1. The flow sheet of the recycling process for KI waste
solution.
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Fig. 2. The photograph of experiment apparatus(QD glass
reactor (2) thermometer 3 stirrer @ bath ® pressure
gauge © condensation water D) condensation tube).
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Fig. 3. The solubility curves of KI and B compounds.
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Table 1. The results of concentration process for KI waste solution

oo #AS

&
0.80%= 474
s

EAST. KIS}

1% el e o
FoE o eele F71EE

5 o 4>

A el

A
=
sk
dES ¢ AFE

rocess element used solution concentration specific content recovery boron removal
P (ml) (%) gravity ® (%) ratio (%)
KI 4.00 625.20
raw | 15,000 1.042 .
materia B 0.33 51.58
KI 28.70 629.91 100.7
first
1,550 1.416 2.1
concentrate B 2.30 50.48 97.9
KI 48.60 61133 97.8
second . . :
820 1.534 73.9
concentrate B 1.07 13.46 26.1
. KI 54.50 577.13 923
third
620 1.708 83.6
concentrate B 0.80 8.47 16.4

AdeelZd A 21 A A 235, 2012



56 SO - SR - HBH

H [o)]
o o

N
o

Concent (%)

Concentrated Number

Fig. 4. The content of KI and B according to the
concentration number.
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Fig. 5. KI content vs B content.
Table 2. The results of B compounds
element after recovery | 100°C, 3h | 400°C, 3h
B 18.7% 19.3% 23.6%
KI 0.4% 0.4% 0.6%
loss by weight - 16.3% 23.2%
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Fig. 6. XRD peak of B compounds at dry condition (100°C
and 3 hrs).
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Fig. 7. XRD peak of B compounds at heat treatment
condition (400°C and 3hrs)
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Table. 3. The results of KI crystals.

element before ethanol methanol
(unit) washing washing washing
KI (%) 98.21 99.61 99.86
B (ppm) 1312 1376 1060
Mg (ppm) 3 5 6
Ca (ppm) 5 10 10
Na (ppm) 647 715 427
S (ppm) 205 209 249
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Fig. 8. XRD peak of KI crystal.
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