Difference of Freezing Characteristic between
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1. Introduction

The water to which FFC ceramic beads are soaked
(FFC ceramic water) has been researched about
the effects on the crops promotion and so on. It
seems that the components of FFC ceramic beads
influence the effects, but the mechanism is being
investigated now. In this study, the freezing behavior
of FFC ceramic water has been studied to clarify the
difference between FFC ceramic water and normal
water. This approaches the characteristics of FFC
ceramic water from the freezing phenomenon. In
this research, FFC ceramic water is assumed to be a
heat transfer medium in the ice storage system for

industrial use.

2. Sample water

Sample water was made up with the standard water
(initial electric conductivity: 10uS/cm) to which
FFC ceramic beads is soaked for 24 hours. We call
it “FFC1 water” in case of the amount of the beads
20g/L, and “FFC4 water” in case of 500g/L. Tap
water and distilled water ware used as the reference

water.

3. Observation of ice crystal using a polarization
microscope

Generally, the crystal of ice is influenced by the
difference of the water quality. The ice crystal
of the freeze droplet of water was observed by
a polarization microscope. In this experiment,
the water droplet of about 2mm in the diameter
was dropped on the slide glass in the freezer of
about -20 C , and the ice grain was made. The ice
was cut down up to 0.2mm in thickness, and the

slice of ice was observed. Fig. 1 (a) ~ (d) show the
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(a) FFC1 water

(c) 7KitEi7K Tap water
1.

photomicrographs of ice crystal of FFC1 water, FFC4
water, tap water, and distilled water, respectively.
When the FFC water is compared with distilled water,
the grain diameter of the ice crystal of the FFC4 water

is smaller. As the contents such as the calcium ions

(b) FFC4 water

(d) 72887k Distilled water
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Fig.1. Ice crystal of sample water
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are contained in a water, the ice nucleus is generated
easily, and the many crystal growth starts from the ice
nucleus. On the other hand, Contents other than water
are segregated from the ice crystal with the crystal
growth, and gather in the crystal grain boundary. As a
result, it can be considered that the grain diameter of

the ice crystal of the FFC water becomes smaller.

4. Free growth of ice crystal in the sample water

The difference of the free growth of the ice crystal in
the sample water was observed. In the experiment, the
water sample of 80 mL in the test tube was gradually
cooled up to -1°C. After ice nucleus was dropped
through a narrow tube, free growth of the ice crystal

started. Fig. 2 indicates the photograph of the free
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Fig. 2. Free growth of ice crystal of FFC4 water

crystal of FFC4 water after 120 seconds. Dimension
of dendrite crystal is compared by using rate R (R = a/
b, a: width of branch part of midway point, b: Width
of leaf of ice crystal shown in Fig. 3). As shown Fig. 4,
R of tap water is larger than that of other water and R
of FFC4 water is smallest. It seems that ions contained
in the water are related to this phenomenon. The ions
contained in the FFC water helps the ice nucleation.
However, it is thought that the ion obstructs growth

oppositely, and the growth is delayed.

5. Conclusion

The differences of ice crystal mentioned above
originate in the difference between FFC ceramic water
and other water. It is thought that this leads to the
reduction of the problem such as the pipe blockage
in the ice storage system etc. for instance as an
industrial use.
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Fig. 3 . Dendrite crystal
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Fig. 4. Dimension of dendrite crystal
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