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Fig. 1. Reactor modes for reaction crystallization with liquid-liquid mixing
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Table 1. Reaction conditions of reactor and solution A and B

No. Reactor A B
1 (a), (¢)
) 0.5M N8.2CO3 0.5M CaClz
3 0.05M Na,COs3 0.5M CaCl,
(),(d)
4 0.5M CaCl, 0.5M Na,COs3
5 0.05M CaCl, 0.5M Na,COs3
pH
EC co,

Fig.2. Reactor for reaction crystallization with gas-liquid

contacting
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Table 2

No. Calcite Average particle size Zeta potential
Reactor A B

‘Vaterite [ m] [mV]

(a)Double jet 4:6 4.68 -2.50

' (c)Simultaneous 0.5M 0.5M 4:6 4.86 -2.40
(b)Single jet Na:COs CaCls 1:9 4.40 26.6

? (d)Sequential 2:8 6.37 31.0
(b)Single jet 0.05M 0.5M 3:7 4.41 15.7

’ (d)Sequential Na:2€03 CaClz 3:7 4.82 29.2
(b)Single jet 0.5M 0.5M 2:8 3.40 17.8

! (d)Sequential CaCl; Na:2CO3 37 5.19 12.5
(b)Single jet 0.05M 0.5M 3:7 7.10 -18.2

° (d)Sequential CaCls Na:COs 3:7 8.03 -20.0
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ToIREETINAA T DDEIIT TN AN Th -T2,

Fig. 3 |ZRIECR UG EATIZI T DTN O pH, &
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RO LD Z 79, pH IZSUGBIAARF O 12.6 &
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77
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Fig. 3. Changes in pH, electric conductivity(EC), zeta potential, particle size
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Fig.5. Effect of PAA concentration on crystal properties of CaCO3
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Phenomena and Application for Exploration of Additives for Controlling

Crystallization Processes
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Summary

Change in zeta potential of CaCOs; crystal during reactive crystallization was studied. In the reactive
crystallization with Ca(OH), solution and CO, gas the zeta potential showed positive value, which suggests the
adsorption of Ca*" on the surface of crystal, and dynamic change during the reaction. In the early stage of the
reaction the zeta potential of CaCOs crystal was about +70mV and decreased during the reaction stage. At the
neutralization point the zeta potential showed the minimum value about +15mV and increased slowly after the
neutralization. It is seemed that this dynamic change in the zeta potential during the reaction can reflect the
change in the equilibrium between the ions in the mother liquor and crystal surface. In order to confirm this
assumption, the zeta potential of the crystal sampled at the neutralization point was measured with the various
ionic composition. The results showed that the change in zeta potential of the crystal will reflect the change in
the equilibrium at the crystal surface. The same measurement was conducted in the reaction with in the presence
of polyacrylate acid (PAA) as polymeric additive. The zeta potential showed negative value, which suggests the
adsorption of PAA on the surface of crystal, and dynamic change during the reaction. These results demonstrated
that the change in zeta potential during the crystallization process reflects the change in the equilibrium between
the ions in mother liquor and crystal surface and it is the very useful information for controlling the crystallization

processes.
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