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Experimental results

In previous work we were following how the amount of different crystal symmetries of precipitated calcium carbonate depends on the intensity of the magnetic
field. The present work was to confirm the reproducibility of the experiment itself and field of 1,3 T was used in all experiments. Crystalline forms of CaCO,
(calcite, aragonite and vaterite) were identified in the powder samples and the mass fractions were determined by Rietveld refinement. The structural models of
the three phases were taken from the ICSD [7]. The program DBWS [8] was used for the refinement of typically 22 variables. The agreement between the
experimental and the calculated patterns were within accepted limits (Rwp ~10 -15). Literature data [1] claim that the AMT in not widely used in the practice
because of very low reproducibility, but our results completely disprove these claims. They show that the reproducibility of experiments is very good and the
amount of precipitated calcium carbonate in the aragonite + vaterite crystal forms, which do not form a scale on exposed surfaces, is between 87,5 and 96,4.
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Fig. 1. SEM images of the precipitated particles. Fig.2 With the application of 1.2 T magnetic fields Quantitative X-ray analyses of seven experiments
Without magnetic field the formation of calcite the main crystal forms are aragonite and vaterite. under the same experimental conditions showing
(trigonal structure) is predominant. (Magnification 200 X) the enhanced ratio of aragonite+vaterite to
(Magnification 200 X) calcite, in the presence of magnetic field.

An obvious difference in the crystal forms and their amount per square unit of the treated
and non-treated samples is evident. Crystals formed in the presence of the magnetic field
are mostly in aragonite and partly in vaterite form, crystals obtained without the applied
magnetic field are predominantly calcite.

Experimental

In an effort to understand the experimental results of the TEM and Diffraction Patterns

scaling process in water flow systems in the presence of
magnetic fields [2-4], we have studied experimentally the
crystal form of the precipitated CaCO; in their early stage
of crystallization by using quantitative X-ray analyses and
SEM. The experimental procedure has been described
previously [4]. The same conditions were used for all
experiments.

The X-ray powder diffraction patterns of the precipitated

particles were recorded on a Siemens D-5000 Di“’“‘"’"f L g g, EN
diffractometer using reflection geometry (Bragg-Brentano), g:llc‘i'e" ° < . g';:{:f;";”f
with a monochromatized graphite X-ray source. Data were TEM image and a diffraction YR
collected in the 2e angle mode from 20 to 700 in steps of pattern of aragonite

0.040; the integration time was 30 s per step. The

divergence and anti scatter slits were fixed within 10 and TEM image  of calcite

the front slit was 0.2 mm wide.

For the study of the nucleation and further crystallization

of CaCO;, also the analytical SEM (JEOL JSM 5800) together References

with EDXS was used to characterize the chemical
composition.
1. Baker, . S., Judd, S. 1., Parsons, S. A.

Desalination V110,(1997) 151.

2. S. Kobe, G. Draii¢, E.
Sarantopoulou, A. C. Cefalas. Mat. Sci.
andEng.C, V23, 2003)811.

3.S. Kobe, G. Drazi¢, P.J. McGuiness,
1. Straiéer, JMMM, V236, ( 2001)
.

4.8.Kobe, G. Drazi¢ A.C. Cefalas, E.
Sarantopoulou , I, Strazisar , Crystal

(SEAD) of amorphous phase found in thd Eng. V5(2002)243.

magnetically treated samples. 5. Radiation and noise in quantum
electronics, W.H. Luisell, Mc Grow hill,
1962.

Fig.5 Dark-field TEM image of decomposed Fig.6 TEM image of various crystals obtained in

vaterite. Insets (upper): SAED patterns of  treated samples: C - calcite, A - aragonite, V - 8 Electrodynamics of continuous

Fig. 8. SEM image of decomposed vaterite crystal where spots (arcs) vaterite media”, L.D. Landau and E. M. Lifshitz,
R indicate textured CaO in [110] zone axis. Circles Pergamonpress V8, 1981, p181.

the Si tube used for correspond to randomly oriented nanocrystals of 7.mommccwsmls“cm6])m|mt,
the experiment Ca0. Lower inset: comparison of experimental and release Jul y 2002,

simulated SAED patterns for cubic (Fm3-m) CaO e e

Germany and U.S. Department of
Commerce, USA, 2002,

8. R.A. Young, A. Sakthivel, T.S. Moss
and C.0. Paiva-Santos, J. Appl. Cryst.
e e V28,(1995) 366.

Conclusions
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[ 1t l el TP T =A quantum two level molecular system, in its
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The diffraction spectrum of precipitated CaCO3 obtained obtained from non-treated water. MASE_R amplifier. .

from water treated with the applied magnetic field. In this case one fluctuating mode of the

magnetic field at a frequency U, can be
amplified to high values by taking its energy
from the constant magnetic field through the
angular momentum of the two level atomic
system.
=In the case of a turbulent flow, the kinetic
energy of the flow is transferred to the
magnetic mode even in the absence of
ic field.
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3 =Theoretical results are in a good agreement with experimental data of nano-
K 6 l—exp|:i(a).f —o)t +(Z)O_gf 0} crystallization of CaCO3 in water flow systems obtained by the quantitative X-ray analyses
! ’ 20 1 and SEM equipped with EDXS.
G Ojt @n =The reproducibility of experiments is very good.
(a)jf Sa) Cito = The amount of precipitated CaCO3 in water flow systems obtained by the quantitative X-
2 ray analyses and SEM equipped with EDXS.
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