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9H~12 A - A Great Scientist Z A/ 9" 5 KR A ¥ —5FHK
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+ Why do shooting stars fall?

+ Why is seawater salty?

+ Why do sunflowers always face to the sun?

+ Why do ants walk in line?

+ Why must all human beings die?

+ What is the real color of shrimps?

+ Why does a playback of your recorded voice sound strange?
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Using mineral scale to control water in microgravity

Hyogo Prefectural Kakogawa Higashi Senior High School, Japan
Toshiaki Ae Kouhe mitani Junya Nakagawa Kayo Sugishita Chisaki Yashiki

keywords mineral scale wettability contact angle

The particular shapes of surfaces of CaCO, and Si0, deposits
maintain the shape of water under standard gravity.

Water forms patterns unigue to local surfaces, such as sinks and bathtubs.
Experimental results showed that this phenomenon is caused by water’s ‘ It is difficult TD control water
interaction with mineral scale. | in microgravity.

Further study revealed that the main reason water moves to mineral scale is the Does this phenomenon also occur

hydrophilicity of calcium carbonate in scale deposits. e . gttt

In a sealed box, rectangular surfaces of == ! ERFEREEE E
CaC0, and Si0, were set and coated with i NPT Common pipettes cannot be used in microgravity.
water, |
The box was dropped from a 55 meter tall

drop tower to create microgravity 7 H: height of water in a capillary tube

conditions. ik = y: surface tension of water

Whether rectangular o H = M :; m;‘::m

surfaces of CaCO, and = el & gravitational acceleration l I 8

5i0, could maintain before ) after P gR R: radius of capillary tube
adhesion with water was Microgravity experiment result (Si0;)
examined. A broken line shows the border
between water and aluminum surface.

capillary action

High-wettability tube= unlimited rise of water in microgravity
(Contact angle: 0° <8<90° )

= Low-wettability tube = unlimited descent of water in microgravity
Ll (Contact angle: 90° =8<180° )
CaCO, and 5i0, could control the

| Experimental equipment _ The drop tower shape of water in microgravity. m To make a new pipette using differences in wettability.

Proposed microgravity pipette design.

= If the pipette is dipped in water,
water will rise and then stop (Before
between the two parts of the dropping)
tube. .

Low
wettability

Eaam;l&: Cameras

*Waterproofing spray {1 second later)
“Yogurt cup lids Colored water was poured into a wettable

glass tube. A scale with a 200g weight on it,
Examples along with the tube, was placed in a box.
=Mineral scale This setup was dropped from the top of our 30 May 2015 Temparstuis 29.6%C

+CaCO, school, about 12m high. 12:01 Average Wind Speed  0.71m/s W
Drop Height 12.1m

Examine whether water will rise in a wettable glass tube
under microgravity conditions.

Examine whether water will descend in a nonwettable Pkturrie of tthe ’ ' I
tube under microgravity conditions. EXpRrATont. \ Analysis
Examine whether water will stop between the two parts of Falling s [ | Microgravity was effectively simulated inside the
the proposed pipette under microgravity conditions. leiipent = equipment. Step1 is supported.

*The main reason water moves to mineral scale is the hydrophilicity of calcium carbonate e 2 r “Testing Step2 and Step3.

in the scale deposits. € Y . sthoc f : ;

. *Making a microgravi
*Calcium carbonate and silica are able to control water in space by maintaining adhesion. of mz uid pipelrtg ity
* Water in a hydrophilic glass tube rises in microgravity, due to capillary action. '

1) Pierre-Gilles de Gennes, Frangolse Brochard-Wyart David Quere, Okumura Tsuyoshi a translatien [2008)Physics of surface tension - a world of ido:

] Sebbics. e ol vistars | fomsin. (A bookitpesof toihicin | (s \ Uematsu Electrical Companiny Hokkaido:
2) Hukushi Kelichl , Toyota fyunnya , Takag! Toshio (2005) The Origin of :wiait of Reuss (in They offered us the use of their drop tower.
3} Soap and Detergents Industrial Group of Japan hitp.//sda.org/wlindex himi (in Japanese) i obe .
4] Fujita, K.and Kobayashi, K - Microgravity Pipette, BOIL 3/02 B B64G 4/00 7331-30, 23 March 1994 (Japanese patent) Professor Kuniyoshi Ebina of Kobe University:
5} Ishioka Noriaki, ISAS Mall Magazine: ssue 39, 31 May 2005(in Japanese) He gave us valuable advice.
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