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Effect of stirring speed on the synthesis of mesoporous silicon oxide —Research works
accomplished by using materials analysis facilities: XX VI (1)—

Hiroki IDA!, Koichi NIWAZ, Yasuro IKUMA?

Abstract

Mesoporous SiO, (SBA-15) was synthesized at different stirring speeds during the preparation process.

Samples were characterized by TEM and small-angle x-ray diffraction. Sizes of mesopore were

calculated from these results. It was found that stirring the liquid solution at 200 rpm resulted in the

highest small-angle x-ray diffraction peak at 2 #=1°.

To make mesopores with uniform diameter, the

solution should be stirred at 200 rpm within the experimental condition (60-400 rpm) used in this

study.
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Fig. 1. Process of forming mesopores. (a) Structure
of P-123, (b) to bind P-123 to form a disk, and (c) to

combine disks to form rods [5].
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TEM micrograms. (a) SBA-15 60 rpm, (b) SBA-15
(c) SBA-15 200 rpm, and (d) SBA-15 400 rpm.
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Fig. 3. Small-angle x-ray diffraction pattern.

TEM TIIRBIO—HEBET 22T THY . £2FEE R T
WAHDTIERY, RE2EDORELZMD -0, KA XRD
iTo7c, TORER%E Fig. 3I1TRT, 20=1° fhEiZEHN
HE—273A VIICKIG[2] 3 5, Fig. 30, HEHE
2360 rpm, 150 rpm, 200 rpm TARKL7ZEETIL 1° 1
=27 BB, A VHOFEEEZRLTWABN, SBA-15
400 rpm TIZE— 27 23720\ T, SBA-15 400 rpm DRE4
EELTREREEORI AT AVHITEFEELRNVEEZ D
N5, 20=1° fHEICE—2 RHERBOPFTHRLE—
ASEVY SBA-15 200 rpm CIIAMIB ATV DO T, A VR
DEBPTNZ EEBHKRL TN,

INHLORBOAVIDOKES (BEE) 2KROEIITL
TERoi, #H1DFETIEFig. 3ORKBRE

A

d & s W

—2§n5

IZETIIHTRDE (Fig. 4 D XRD), Z Z T @B
DFEVAVHOKREZ (BR), AIIAORME XROEE
TO0.15418 nm, 2 41X Fig. 3 DERBOEL—7HETH
5, B2DHFETIX, 100nm A7 — /L DE S D5 % TEM
Efg (Fig. 2) DEVVEOEEFANZF &, 100 nm & AW
By & ORBOETE > TRD= (Fig. 4 D TEM (a)),

#3DHFETIE, Fig. 31T5RT TEMEL D B\ ES DIE
ZEBAELTRDZ (Fig. 4D TEM (b)), 2 b0
HB% Fig. 41277, MH TEM (a) & TEM (b) D LT D %RE]
IIRETH D, @b, A VIERD 1 IEFEOF T
BRFFORBA E— NIZ X 203072 L F—REof
EFECLDEROEDOFBRENIENDND, H1

DFE (KA XRD D ¥ —27 225) OfEIE Zhao & [2112 X 5
L. AYR—T ZAEEED (100) HOHEEBEIZXHRT 5,

% 2 OFIET TEM BB O BWREOEHE#HCTH D, A Y
FLOERLIXFEIZ (100) EIZFATRDT, 1 DHEDRAY

LEREFE2OHFED A Y LERITFEEACIIFECET
H5, Fig. 4I2RNT-Z D 2 HFIEDOERDEVTIERS
ETHD, F1OHFEOEPFIZKEVWDT, FHEFEIZ
RED 5D Db ENI2, 723, Zhao b [2] % | fA XRD
RENLRDIZ A VILERIIMMOFE BET HIERE) T
RDIZAVIERIOVKRENZ EERELTNE,E3D
FHEE TEM B0 BV DB DOERZFE LIzD T, A
VHBDBEDESIZIA S TR, LIz o T, H 10
2DFEDERLVE 3 DFEDEEN NS VOITFZY
Th b, P-123 (Fig. 1 (a)) DERFBERRIALAZET
5L, P-123DE XL 30mm & FHIEN S, Fig. 4 DEIX
P-123 DERE XD 1/3 035 1/6 72D T, P-123 [3#frvih
BYRB5Fig. 1 o) DREIZR-TEEEZBND, L
72235 T, Fig. 20HWBRROLDIIA VAL TH HHER
DIE,

12
BV S
-4
>
10
£
< ™ .
.. = e —
“ B
a 8 -#-¥RD
2
5
3 1 -&-TEM (3}
2 [
£ 1 s | p 4-TEM (b
] | ! #»
@ & | 4
L] | |
“ \ /
4
2 T r y
&0 150 200 400
Stirring speed during preparation /rpm
Fig. 4. Size of mesopores in samples calculated with

different methods.
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