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Fig. 1 Schematic diagram of experimental apparatus

Table 1 Operational Conditions

Starting solution NaCIl-KCI-EtOH-H,O solution
EtOH volumetric rati6 [-] 0.6
NaCVKCl ratio [-] 14, 10, 6, 2
Feed solution | EtOH
Volume of feed [ml] | 5.0, 7.5, 10.0, 12.5, 15.0, 17.5, 20.0
Agitation speed [rpm] - 250
Operation time [min.] 15
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‘Table 2 Rinsing methods

Rinsed by NaCl saturated solution
(for 1{week])

Milled and then rinsed by
NaCl saturated solution (for 1[{week])

Table 3 XRD results

NaK=2 KCl or KCI + NaCl

Na/K=6, 10, 14 NaCl

Fig.3 OLM picture of obtained sodium chloride crystals
(Na/K=14, EtOH=7.5[ml])
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Fig.4 SEM picture of obtained sodium chloride crystals
(L: Na/K=10, EtOH=7.5[ml], R: Na/K=14, EtOH=7.5[ml])
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Fig.5 Relationship between
potassium content and operational conditions
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Fig.6 Relationship between

potassium content and operational conditions
((1) and (2) mean the rinsing methods shown in (Table 2).)
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Average crystal size [um]
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Fig.8 Relationship between
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Production of pure sodium chloride crystals
Crystallization phenomena of sodium chloride by antisolvent crystallization

under the influence of potassium chloride impurities

Prof.Izumi Hirasawa, Dep. of applied chemistry, Waseda Univ.
Shogo Kaneko (D1), Dep. of applied chemistry, Waseda Univ.
Yasuhiro Yamagami (M1), Dep. of applied chemistry, Waseda Univ.

Summary
The antisolvent crystallization of sodium chloride crystlas was carried out under the influence
of potassium chloride, to investigate the effect of impurities to the antisolvent crystallization
phenomena of sodium chloride. Sodium chloride—potassium chloride-ethanol-water solution was
prepared into the a crystallizer. The Na/K ratilo and the initial ethanel volumetric ratio of that
starting solution werepredetermined.Ethanol was added as antisolvent mear the agitator in the
crystallizer by using micro pipette in an instant. Each operation was performed for 15min., and after
the operation, produced crystals were observed with optical microscope or SEM. The concentration
of potassium ion included in produced crystals was also determined by the atomic absorption
analysis. '
Obtained crystals on some operational conditions were found to be unagglomerated and
monodispersed. Pure sodium chloride crystals was obtained when Na/K ratio in starting solution was
6, 10 or 14, and potassium chloride crystals or potassium chloride and sodium chloride mixed
erystals were obtained when Na/K ratio was 2. The crystals produced in case of Na/K=10 seemed to
have smooth surfacehouwever, crystals produced in case of Na/K=14 seem to .have hollowed
surface. The reason of this difference was considered that the potassium ion restrained the crystal

growth and consepuently modified the crystal surface.

The relationship between the concemtration of potassium ion in the pruduct crystals and
operational conditions was investigated by the atomic absorption analysis. As the result, the larger
initial potassium chloride concentrtion was, the more potassium ion was included. 1t was considered
that the inclusion of mother liquor was occurréd. In addition, the larger volume of ethanol was fed,
the more potassium ion was icluded, The reason of this was considered that large supersaturation
produced by a large amount of ethanol caused the crystal growth rate to increase, and large growth

rate caused more inclusion of mother liquor.
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