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What we learned from TR-IA sounding rocket experiments:
Colloidal Crystallization

Masamichi ISHIKAWA

Abstract

The effect of micorgravity on the growth of colloidal crystals were studied using TR-TA #5 sounding rocket launched

in 1996. This was the first flight experiments on colloidal materials in Japanese microgravity programs. Polystyrene latex

were carefully deionized using ion-exchange resin. Major difficulties encountered in executing micorgravity experiments

were maintaing ionic concentration at very low level during the preparation of flight. The importance of selection of cell

materials and suitable operations that realize the expected purity of deionized water is mentioned.
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Table 1 Specification of flight hardware (OBS-II)

Components Details

Light scattering
apparatus

*Method Low-angle light scattering
*Laser He-Ne (1 mW)

*Detector 32 ch ring detector+ 1 ch
(monitering of laser)
Reflection *Range 480 nm~620 nm
spectrometer *Precision +0.14 nm
*Detector CCD linear array
Monitoring system |*Type CCD camera
VTR *Type 8 mm (NTSC)
Flow cell *Materials Glass cell (quartz) Teflon pipes

Sample mixing

*Method
apparatus

Motor-driven syringe (3 W)

Total Weight 85 Kg

Fig. 1 Photograph of OBS-II.
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Teflon mesh

Teflon mesh

Non-wetting
with water

Small bubbles coated the surface
of teflon mesh

Flow into the mesh
was disturbed

Reduction of water-contact with
ion-exchange resin

Flow

Ton-exchange resin

Fig. 2 Problems occurred in the flight experiment of TR-IA.
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Reproducibility of Growth Rate
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Fig. 3 Reproducibility of the rates of colloidal crystallization
during the preparation of flight experiment.

Fractal Morphology of Particle
Ordering: Is it a Critical Nucleate?
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Fig. 4 Fractal morphology of critical nucleus during colloidal
crystallization.
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