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Table 1 ~ Experimental conditions for micro-crystal generator

Run No Solution A Solution B Tube Residence Supersaturation
[mVs] [mls] | length [cm] | Time 6, [s] P
1 10 2.02 0.00223
2 20 4.04 0.00242
3 0.3 0.05 50 10.1 0.00212
4 70 14.1 0.00223

Solution A: Supersaturated Solution (25°C)  Solution B: Saturated Solution (35°C)

RAESEIENT M) UV LAREOEFEMEESE % Fig. 3 1577,

. : s ‘ e
odp et

Fig.3 Photomicrographs of generated NaCl micro-crystals
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Fig. 4 Crystal size distribution of generated NaCl micro-crystals
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Fig. 6 Growth curve during continuous micro-crystals feeding (6,~40.4 s, = 1.02)
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Fig. 7 The effects of residence time 8, on mass based mean size L, of micro-crystals
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Fig. 9 Formation of inclusions in the mother single crystal by continuous induced micro-crystals

_95_



14 16 3

Figure 9 ORFIE, #fEdR & ERAICHHE L TV ARHZ I LT 5,
MR R EEICBE LIS, A= a v OREL, B—REROEEL L BIC
BT ol sabhrol,

5. &

WHEAFET TORAERERREZBRITT 27200, HEATERMICHETE 2%E%
AR L. MERICXIREREL, BRMEICHTIEEEBRF LI,

WREROFAFEL LTEHBRAMBEROMREZITo72., ZORR. MERIX2& (K
BREPE T 25°CRATIER & 35°CERATAR) BEEZCEEL TR, EROL
b0 EHsbD0D, BEROHEREPEL 2D IO TEIRENEMT 5 &2
broie,

Fio, WREREEOLAT ) —2ERMICHEE L& EDE—KERDOKIERE R b
EREICOWVWTHRILIZE ZA, REREXRRETIBE LERREERR LN WVWEER
bolr, ZORERETRAEMERORBRIZEKF L TWT, ZOREFPEFRERICIEISL
IFEREL Z2DERIZH > T,

Xhic, B—HROREREN FERMEICEXDEZIZOVWTHRE LIEER., BEHA
DEFBIC I D RBERER TR T D LE, A I NV— a3 VOB bR LI,

6. SHRORE

BT ORTEBENICHMERNFET 2B 6D, BRI FORKEREITEMIZI D T2
WIEPCHESNT-REEELXELRDIZLPALNL R o7, 5l&KEE. BMBRHETT
DEEEBELZETMEL, BRRTHORRRE ZEMRICRED 27200, B - KR
R EDMORESE L OMEBEROMANRKEICRD LEZXOND,

7. SEXK

1) Toyokura,X., et al.; Ind. Crystn. 84, Elsevier Sci. pp.37-42 , Amsterdam, (1984)

2) Toyokura,K., et al., World Congress I of Chem. Eng. vol. Il , pp.1020-1023, Tokyo, (1986)
3) Toyokura,K., et al., Ind. Crystn. 87,Elsevier Sci. Pub.pp.215-218,Amsterdam, (1989)
4) BAET D, EFT Fam XL, 12, (1986), 388-392

5) Yokota,M., et al, AIChE ,43, (1997), 3264-3270

6) MEMBdR, AARMAFSE, 52,(1998), 3-13

7) Saito,N., et al Int. Symp.on Ind. Crystn., 14th, (1999)

8) Matsuoka,M., et al., Seventh Symposium on Salt, Vol. I, pp.177-182 (1993)

9) Matsuoka,M., et al., J. Crystal Growth, 158, (1996), 322-327

10) Takiyama,H., et al., J. Crystal Growth, 192, (1998), 439-447

_96_



14 16 3

New Interpretation of NaCl Crystal Growth Rate for Operation and Design
of Multiparticle Crystallizers
Hiroshi TAKIYAMA
Department of Chemical Engineering
Tokyo University of Agriculture and Technology (TUAT)
Summary

Intfroduction

Phenomenon of NaCl crystal growth rate enhancement by the presence of
micro-crystals has been measured and analyzed. In the previous studies, temporary
generating of micro-crystals was considered, however, growth rate was not discussed under
the conditions of a continuous slurry feeding. In the industrial crystallization, the crystals
are produced under suspension conditions. In this study, while micro-crystals were fed
continuously, growth phenomenon of a single crystal was observed and the growth rate
was measured. The particle size distribution of micro-crystals was changed and the effect
of this distribution on the growth rate enhancement was investigated, and the effect on the
crystal quality was also discussed.
Experimental

Two different concentration solutions were supplied to a Y type micro-crystal
generator.  The particle size of micro-crystals was changeable by selecting the residence
time O, after the mixing of two solutions. A NaCl single crystal was fixed in a growth cell,

after feeding the clear solution without micro-crystals for about 2 hours, the feed was

changed to the slurry containing the micro-crystals of R I B
voluntary sizes, and the slurry was fed continuously. g
Results and Discussion 302
Growth Enhancement: A typical result of é
(3]
growth enhancement is shown in Fig.1. £ 04
c
Crystal Quality: While micro-crystals were § :
. ) . © © With Slumy
fed continuously, inclusions were generated A R B
A % 5000 10000
throughout growth of the single crystal. Growth Time 6 [s]
. Fig.1 Growth curve during continuous
Conclusion micro-crystals feeding (6,=6.06 s)

As the results of continuous slurry feeding, the following conclusions were
obtained. (1) The growth rate enhancement was not temporary but maintained during
slurry feeding. (2) The inclusions were generated while the growth rate enhancement was

continuing.
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