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Effect of Magnetic Field on Crystallization of Calcium Carbonate
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Abstract

This study is to investigate the effect of
magnetic field on the crystal growth rate of
calcium carbonate in a fluidized bed
crystallizer by the constant composition
method. In this experiment, using the natural
calcite as seeds suspending in a
supersaturated aqueous solution at 25°C, the
composition of the solution is maintained
constant by an autotitrator. Crystal growth
rates under different operating conditions,
both in the presence and in the absence of the
magnetic  field, are measured. Finally,
magnetic effect on structure of CaCO;

crystals is investigated using a X-ray
diffractometer. The crystal growth rate is
suppressed by magnetic field and decreased
with increasing field intensity. The
magnitude of magnetic effect is varied with
the values of several operating variables,
such as relative supersaturation, pH value
and ionic strength. In the presence of
magnetic field, the structure of seeds, i.e.
calcite, remains unchanged in the growth
process.

Keywords: Magnetic Filed, Crystallization,
Calcium Carbonate
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B 1. ¥%% ¥ B (1.fluidized bed reactor; 2.distributor; 3.flowmeter; 4.valve; 5.permanent magnet;
6.temperature control; 7.magnetic pump; 8.storage tank; 9.conbined pH glass electrode ;
10.burette; 11.U-type tube; 12. axial-flow impeller; 13.burette; 14.Ca-electrode; 15.reference
electrode; 16.ion meter ; 17.impulsomat; 18.dosimat; 19. dosimat; 20.pH meter; 21.motor;

22.nitrogen )

.
1 o L ,
P o ¢ A ° o 08¢ ° ¢
) 1 e °
g * Iy g 8 a a
O o1b ¥ N O o1 R ‘
a ’ & ¢
001 . . L A 001 —i L - L o .
04 06 08 10 12 14 16 0000 0004 0008 0012 0016 00 004 O@®@8
(L]

B 2. £ FF@tafo B Teomkik®E (for 4 AXRFEEFHRETHRERE (for ¢
pH=8. 5, 1=0. 018M, R=5. 54, L=774 1 m, =1.0, pH=8.5,R=5.54,L=T74 um, v=
v=0.04Tm/s, T=25C ; O & w3F1E A 0.047m/s, T=25°C s O #ux4E A
* D EEBGER A KGR ) AN REEGAER)

/seedA
— 1 a ° 0
£
S 8 z
o a th‘
01fF s seedB\
00130 sfs 9‘0 ;T 1c‘w 1<;5 10 5 1‘0 ?; z;o 2.5 430 315 0 45 0 S5
pH <]

B 3. £FF pH @ Fe9&Kik®E (for 0 [B S seed AfeseedB &y XRD E % (seed A:
=1.0, I=0. 018M, R=5. 54, L=TT4 um, v=
0.047m/s, T=25C : O & ut5 1k A BusHER o seed B HuEGEA)
A REEGER )



