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Table1l Induction period of nucleation as afunction of relative

supersaturation (pH=9.0, | =0.018M, R=5.54, T =25[1, v

=0.047m/s)
Run No. Relative Induced Period of Nucleation (min)
Supersaturation Without Magnetized by
(6) Magnetic Descal-A-Matic
Treatment
20-2 5.0 7
20-5 7
20-8 4.0 17
20-7 150
20-3 3.0 29
20-4 198

Table 2 Magnetic effect on the yield of CaCO3 polymorphism as a
function of relative supersaturation

RunNo. | ¢ | Magnetization W1t % of polymorphism Nucleation
Aragonite | Calcite | Vaterite Time
(min)
20-2 5.0 No 2.2 3.2 94.6 15
20-5 5.0 Yes 7.2 3.8 89.0 10
20-6 5.0 Yes 83.7 16.3 0 450
20-3 3.0 No 2.3 1.7 96.0 70
20-4 3.0 Yes 69.0 20.5 10.5 384
4 FH

D cBFR1Er kRRBAEL 505 (S A WRE) A - 842 11
A o

(2) C.Y.Ta and F. B. Chen, Polymorphism of CaCO3 Precipitated in a Constant
Composition Environment, AIChE J. 44, 1790 (1998).

(3) D. A. Edward, Investigation of Magnetic Water Treatment Devices, Ph. D. Thesis,
Clemson University (1997).

(4) J. Glater, J. L. York and K. S. Campell, Scale Formation and Prevention. In:
Principles of Desalination, 2" ed., Part B, K. S. Spiegler and A. D. K. Laird, eds.,
Academic.

(5) J.L.Katz, S. Tahasaki and K. I. Parsiegla, Calcite Growth and the Inhibiting
Effect of Iron(I1l), J. Crystal Growth, 143, 261 (1994).
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(6) J. S. Baker and S. J. Judd, Magnetic Amelioration of Scale Formation, Wat. Res.
30, 247 (1996).
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1 : fluidized bed reactor , 3 : flowmeter. , 5 : Descal-A-Matic > 6 : temperature control

7 : magnetic pump, 8 : storagetank , 9 : combined pH glass electrode, 12 : axial-flow impeller
13 : burette(CaCl, & Na,COg3), 14 : .Ca-electrode, 16 : ion meter , 17 : impulsomat

18 : dosimat(CaCl, & NaxCOs3) , 19 : dosimat(NaOH) , 20 : pH meter , 21 : motor

Fig.1 The magnetic treatment of constant composition crystallization system
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Magnetic effect on the suppression of growth rate of CaCOs crystal as a

function of relative supersaturation. (For pH=9.0, | =0.018M , L = 774um ,

R=554,v=0.047 m/s, T=250)

Suppression percentage (%)

3

®©
=]
1

@
(=]
1

5
I

[N)
o
1

-20

85

9.0

95
pH

T
100

T
105

Fig 4 Magnetic effect on the suppression of growth rate of CaCOs; crystal as a
function of pH (For 6 =1.0,1=0.018M , L = 774um, R =554 , v = 0.047
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Fig5 Magnetic effect on the suppression growth rate of CaCO; crystal as a function
of ionic strength. (For pH=9.0, 6 = 1.0, | =0.018M, L = 774um, R =5.54,v =
0.047 m/s, T = 25[1])
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Fig 6 Magnetic effect on the suppression of growth rate of CaCOs crystal as afunction
of activity ratio (For pH =9.0,6=10,1=0.018M , L = 774um , v = 0.047
m/s, T=250])
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Magnetic effect on the suppression of growth rate of CaCOscrysta as a
function of superficial velocity (For 6 = 1.0, pH=9.0,1 =0.018M , R =
554 ,v =0.047 m/s, L = 774um T = 250])
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