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Effect of Gravitational Force on the Crystal Growth in Microgravity

[0 Using Zeolite Crystall

gy b oo

A. IWASAKI T. SANO

A particle motion under the Brownian motion, sedimentation and g-jitter was
investigated for the solution growth of larger zeolite crystals in orbit. It was found
that the effect of gravitational force becomes larger with the growth of crystals. As it
is known that the increase in the viscosity is effective in suppressing the gravitational
force, the growth experiment was performed in a gel system. Synthesis process in a
homogeneously turbid gel was directly observed through the quartz window of a
specially designed autoclave. With the heating time, the synthesis mixture separated
into two parts; one was a turbid gel and the other was a transparent liquid. Silicalite
crystals without twins /intergrowths were obtained. These results indicate that the
suppression of sedimentation process using a gel system is promising for the growth

of larger crystals.

§ 100000

goooobbboooooooobobboboooog
gboobooboobboboobbooboboon
gboobooboobboboobbooboboon
goooobbboooooooobobboboooog
goooobbboooooooobobboboooog
gboobooboobboboobbooboboon
gboobooboobboboobbooboboon
goooobbboooooooobobboboooog
goooobbboooooooobobboboooog
gboobooboobboboobbooboboon
gboobooboobboboobbooboboon
O000D0DO000O0DOOobOoOOodgLjitterd 0000
gbooobooboobobobooboobobobo
gogbogbboobuooboboobod

gogogobobooooooboobooogooobooon

00000000 0000000000D00O0D
0000000000000000000 30000
00000000000000000000000
00000000000000000000000
0000000000000000000000D0
0000000000000000000000D0
00000000000000000000000
0000000000000 20000000000
0000000000000000000000D0
0000000000000000000000D0
00000000000000000000000
ooooooovo

0000000000000000000000D0
0000000000000000000000D0
00000000000000000000000
000000000000 0MillerD000O0O0O00
0000000000000000000000D0

KEY WORDS : Brownian motion, microgravity experiment, g-jitter, sedimentation, zeolite crystal



00000000000000000Y000000
goooobbbooooooooobobooog
goooobbbooooooooobobooog
ooooobboboo0ooooobobbooboooog
ooooobboboo0ooooobobbooboooog
goooobbbooooooooobobooog
goooobbbooooooooobobooog
ooooobboboo0ooooobobbooboooog
oooobgoobon
goooobbbooooooooobobooog
goooobbbooooooooobobooog
0000000000000%0zsSM-5000000
ooooobboboo0ooooobobbooboooog
goooobbbooooooooobobooog
00000030000000000000000%0
oooobooooboboboobooobobooobo
oboboboboobooboobuoobuoobo
goooobbbooooooooobobooog
goooobbbooooooooobobooog
Oo0o0AD0OOO0O00OOO0ODOO 000 DOooob oo
goooobobooboboobooooboooboobo
goooobbbooooooooobobooog
0’0000000zZMS-5 000000000000
ooooobboboo0ooooobobbooboooog
oo0oobooboboboboooobogon

s§oooooon

000000000000000000000000
0000000000000 00000000000
OFHODDDD0000000000000 <FRFEt)>
000o00oooooo)®m

d*x dx

1
m— = -3ma— + F(t) + = m@’A
e p” (1) 5 Vo 1)

O000O0xmgtan 0040000000000
00000000000000000000000
000000000000 00000000000
0000000000000uw0000000000
0000000000000000000000
00000000000000000000000
00000000000000000000

4= () _ o

A 1gp 000000000 @)

ggoboobboooouoobboooooboon

KT

<m@%=§ﬁy

@)
o(1)0boooooobooobooboooobooo
00000000Y000000000000000
ooooobboboo0oooooobbooboooog
0000000000000 000n0((3)0n00oon
gbooobobooboboobgooo

< (Ax)? >= gﬁ:g g%ﬁz.ﬂk g(t)g(t") > dt'dt"ot

@)
0D0000000000000000000000
00 0<ggt)>=g?dt-t)0 000000000000
00000000

1
< (AX)* >= — a‘g?’
(&) 32455_17% g (5)

0(3)00()000000000000000000
00000000000000000000000
000000000000 00000000000
000000000000 00000000000
Fig.100000O0OO0OOD0O000000000000

=
o

© o
o

Diameter (mm)
o©
D

Fig.1 G-jitter curven =1 c.p., T =300 K.
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Fig.2 Autoclave for gel height measurement.



Fig.3 Gel behavior in an experimental cell. (a) O day,

(b) 5 days and (c) 14 days of hydrothermal synthesis.

1008 ~—m O '
[ \\?Dﬁj ——O—0
N ~O
gl O
3 60f 000 ]
2 aof O silicalite (Aerosil 200) |
5 | @ Silcalie (S1-30)
T oot [] ZSM-5 (Aerosil 200) i
3 B ZSM-5 (SI-30)
1 "

o
o

10 20
Synthesis Time (day)

Fig.4 Gel height in an autoclave.
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Fig.5 IR spectra of silicalite crystals prepared from
NaOH and PIPZ systems.
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