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Order Formation of Charged Colloidal Particles in Dilute Dispersions
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Abstract

Microgravity experiments on the order formation of silica particles under the critical concentration for colloidal

crystallization were planned and prepared. Optical system was constructed for the following three experiments; () voids

detection by measuring intensity of transmitted-light run through dispersions, (ii) observation of individual particles with
diameters of 1.0 and 3.0 pm at lower concentration than 1.0 vol% by an optical microscope and (iii) position identification and

size estimation of larger grains of colloidal crystals by an ultramicroscope with ring light source consisted of LEDs of

different wavelengths.
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Fig. 1 Schematic of optical system. Wavelengths of
LEDs : 405, 470, 525, 630, 700 nm and
white.

AR 2 AV 5. Rk TEEOM EEBRAICKRY X
F L AR BRI (BEAE 1.0 pm, FEAK{ES,
B X OEAE 8.0 pm, Thermo Fisher Scientific) & FHV 7=,
F 7o, FEARLOBIEIZIX, FFEE TA L2 ER 0.1 pm,
K T-I2EE 8.0 vol% DR U ZF Lo Z LR o ki 145 Tk
LAY

SR, Ry R E FRET D BB TR AL
& (UHP-90K, ADVANTEC) 3 J UL 0.05 £721% 0.3
nm OFRS AiEE (VMWP09025, PHWP 09025, Millipore)
EFHWCTAR Lz, 20k, REMA 4 2 2 H g
(AG501x8, BioRad) #HAWT ARy FIEF-ITH T LiE
RO A AL T T ITIRAE LTz, RAFRICH
iR L2 KRR O LR FBICHKT D REEA 4 v & RE
T D7, PrERL ISR U7 Bk & ERE AR
IRBIA A AS NG 5 LA m L TR L7,

KOk 2R3 2 BRIT, I 1.0 Ok & i 1.1
DEA (W7 L—F, Aldrich) 2% &8R4 L7208
AW BEAIE, SRR & RO TETA A LT
W=, B8 X OV OB O FERUC I, BRI R
(WT100U, ¥~ hEYE) 23 bE7@BMAKE Az

36 L

WUNENBRE T TIXRIANES CBE L CTRF DT
WA R D AR’ S D720, SRR FICEIBNADL
WL S ICEMTOILERDD. iz, BRI BEEN
I L CERPO BICREDIERET D L, A A HREN
B0 U C ks - RSB A AR 2k 5 WTRErE N B
L. EOREA%, MUNESRE T CEREZSETTLET
IR 3 MAMGRIANAS 2N E WD SEZTm= 7=,
BRAEROENIZT T PR, U 3T a8
WREE(E 7% D) EHRAT, TAIX Yy vy T E2N L DA
BRI L. R oA RE Fig 2 10T

(a) 1lmm (b)

ik

40mm

~

10mm

Fig. 2 Observation cell. (a) front view and (b)
side view, ¢ : 0.3 mm for voids detection
and observation, £:1.0 mm for larger voids
and colloidal crystals observation.
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Fig. 3 Transmittance spectrum of colloidal silica
dispersions.
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Fig. 4 Void formation after 4 hours of sample

preparation, photographs are taken by
reflection light microscopy under low
gravity condition (Ap=~0.01).
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Fig. 5 Void observation by transmission light
microscopy under simulated microgravity
condition (Ap=0.00).
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Fig. 6 Colloidal crystal grains showing Bragg
scattering of visible light
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