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Table 1. Summary of experimental results

Initial (O min) Ly [um] Final (240 min) Ly [um] Size Increase Ratio [%]
Run A 400 395 -1.2
Run B 379 422 +11
RunC 373 560 +50
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Fig. 1. Schematic diagram of experimental apparatus
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2. 3 EREHBSLUVERAE
2.3.1 RHOZEHAHRKHIERBRICRETEZE
(Run A, RunB)
60°COMFALT NY M FnyEsikz T O L7, Zha
AT LB NI LIA AT, IRICHEBR K DIREEA 75°ClLT
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Z{To7- Run A TIFREHE: — il fE TR L 72 (4.61
ml/min) , FEHSEE L 600 rppm T—EE LTz,
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AL 7=, R EE LT 600 rpm &L, RIREOZRFUEHERS
LEDO IR A 200 rpm £ T FEHET-,

FITE DR (0 min, 120 min, 240 min) {250 ml DY

Table 1. Operation condition of Run B (intermitted feeding)
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R 72 FUBHILAE BT CTOfS S DR T2 Bl22 457
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Run C &L T, BBt R fbfEE, “ZELK 20 LT,
60°C DAL T M D LEAFIERHZ T oL | 2z fatT
FEZE DN UIAAT, IRICTEBR K DIRFEA 75°CIZERE
L. 30 43 [EHEER L CHEA BPEIR H ORE S 2 58 R SV i
ST, FIHRIEE LN ¢y = 5.89 vol% (M = 128 kg/m®)
(272D IR A TR LTt L2 BIAA L ST N
73 13.3 kPa |Z7g o7k R CHEBRA IR, JFEHERG D
R[] ks &% Table 2 1Z7~97, Run C TIEZELKIRING
OFRLZ, BN 52U KORIE 8ml T—EEL, FRINT
HHAT % Table 3 1Rz, JREHIKAE =L KIRIND

Time [min] 0 26.4 52.8 79.2 105.6 132 158.4 184.8 211.2 237.6
Feed [ml] 61 122 122 122 122 122 122 122 122 70
Table 2. Operation condition of Run C (intermitted feeding)
Time [min] 0 26.4 52.8 79.2 105.6 132 158.4 184.8 211.2 237.6
Feed [ml] 61 122 122 122 122 122 122 122 122 70
Table 3. Operation condition of Run C (addition of dissolution water)
Time [min] 0 13.2 39.6 66 924 118.8 145.2 171.6 198 2244
Dissolution Water [ml] 8 8 8 8 8 8 8 8 8 8
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Figure 2 IZENZ D IR TOJREMIEG FikE LK
I EOBIE X2~

Run A: Continuous feeding 4.61 ml/min

Fig. 2. Schematic diagram of feeding and dissolution water
addition conditions
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FULIE B OB IEHEDO R /34T &7~ §, Figure 2 10,
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Fig. 3. Changes in crystal size distribution in Run A
(continuous feeding)
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Fig. 4. Changes in crystal size distribution in Run B
(intermittent feeding)
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5-a) Before intermittent feeding (52.8 min)

5-b) After intermittent feeding (52.8 min)

Fig. 5. Photomicrographs of suspended crystals (5-a: before feeding, 5-b: after feeding)
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Fig. 6. Changes in crystal size distribution before and after
intermittent feeding (52.8 min)
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Fig. 7. Changes in crystal size distribution before and after
intermittent feeding (184.8 min)
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Fig. 8. Changes in crystal size distribution in Run C
(intermittent feeding and dissolution water addition)
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Table 4. Summary of experimental results

Mass Base
Mean size [um] Size
0 min Z:E)ﬁririn I:\I’gfirffa[l‘?/(;]
Run A 400 395 -1.2
Run B 379 422 +11
RunC 373 560 +50

Table 5. Microcrystal reduction effect

# under 150 um / # over 150 pm
0 min After 240 min
Run A 184 % 104 %
Run B 67 % 59 %
RunC 231 % 51%
4. %
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FOGELKBSMO O iEZ R UToRE R LT Ofb i
s

(1) RED R T 207 1L LT, E@fftia s, M
RAAEAG A LR L7 L T RIS AR 372 5 28, T
IINKE AR D SEDDITE R THHZEN -T2,

(2) IR Y72 MRS TR CORE A TV 7L,
ZORRAFZ BT IR, R B 2B L U NG A
DR Z D03 RV VREE L TEOZNRDBE TH

7,
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T S D7 D DBMEELL TR THHI LN D

ol
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The Development of Dissolution Water Addition Strategy for Quality
Control of Crystalline Particles in High Slurry Density Salt Crystallization

Hiroshi TAKIYAMA

Graduate School of Bio-Applications and Systems Engineering
Tokyo University of Agriculture and Technology (TUAT)

Summary
Introduction In order to obtain salt product crystals at high efficiency, high suspension density conditions
In this study, the

undersaturation operations by using intermittent feeding and/or addition of dissolution water were developed.

are indispensable. Therefore, it is necessary to control the excess number of micro-crystals.
New operating strategy for controlling the number of micro-crystals was investigated.

Results and Discussion The evaporation crystallizer with a jacket was used. The operation conditions for
controlling the number of micro-crystals were as follows: Run A: Continuous feeding of salt solution. Run B:
Intermittent feeding of salt solution. Run C: Intermittent feeding of salt solution and dissolution water addition.
From the comparison between Run A and B, when the intermittent feeding was performed, the number of
micro-crystals decreased and the mean crystal size LM of final products became large. The micro-crystals could
be dissolved in the local undersaturation produced by the difference of the feed and solution concentration in the
crystallizer. In the case of Run C, the number of micro-crystals decreased rather than Run B and the mean crystal

size of final products became large (Table 1).

Table 1. Summary of experimental results

Initial (0 min) Ly, [um]

Final (240 min) Ly, [um]

Size Increase Ratio [%]

Run A 400 395 -1.2
Run B 379 422 +11
RunC 373 560 +50

These experimental results mean that addition operation of dissolution water could be used together to

intermittent feeding and the operability developed for controlling the number of micro-crystals.

Conclusion When the local undersaturation was created by intermittent feeding, the micro-crystals could be

dissolved.

It became clear that crystal size distribution was improved by the intermitted feeding and injection of

dissolution water, and thus feeding strategy and the injection operation strategy of dissolution water were proposed.
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