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Abstract: MCM-41 type spherical mesoporous silica material was synthesized, under basic conditions, in the presence of cationic surfactant as
templating species. The cationic surfactants used in this experiment were octyltrimethylammonium bromide, dodecyltrimetylammonium bromide,
cetyltrimethylammonium bromide, octadecyltrimethyammonium bromide and cetylpyridium bromide. Specific surface area of spherical MCM-41 was
as high as 1500 mz/g and the pore size decreased with increasing alkyl chain length of surfactant.
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B g7l AL49 tetraethoxysilane(¢)8t TEOS), octyltrime-
tylammonium bromide(°]3 CgN'Br’), dodecyltrimetylammonium
bromide(©]3} CpN'Br), cetyltrimethylammonium bromide(e]3}
CiN'Br), octadecyltrimethyammonium bromide(]3} CiN'Br),
cetylpyridium bromide(®]3} CiPyrBr)= AldrichAboll A, 18] o)
B, dEYIE(32 wt %)s) 19 Ak A %S BE WakoAl2 R
B Frlste] ALgstch

2.2. 7€ MCM-41 #A
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o E&(500 g, 1.1 mo)& 7181 250 rpme} £ 52 1587 &
& ¥ TEOS(467 g, 0.024 mo)S 718tz 4Bl o) 43t
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Figure 1. XRD pattern of MCM-41 samples obtained after
calcination at 550 TC.

5N B¢ 2AANA AFHoZ HAM MCM-41 YAE IAUth

2.3. XRD, SEM, 12|11 7|3 24

X-A 3AHHL Cu Ka radiation® curved graphite crystal
monochromatator’t ¥#¥ Rigaku X-4 3HEH7E o]&35y
1Pol A 10°74A) 0.02°9) HAo2 BAe) £¥oz X-A A
BE 9} zEa FAPEAERA(0]d SEM) AL field
emission source’} ¥-# ¥ Hitach S-4100 SEMS °] &3tk 2
29 T2 F2F 492 24 FHEE 20 Tl 4ES 7o
27](degasing)¥ ©H& ¥ MicromeriticsAte] Gemini 2375 ¢} &
o] 77 KolA A ¥HHL BET (Brunauer-Emmet-
Teller)4 & o] &3td e 7|FEE 4L Micromeritics
A+e] Auto pore III 9410 porosimeterE ©]-&38}ith.
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Table 1. Effect of Surfactant Chain Length on d-spacing (100)
Value, Surface Area and Pore Size of MCM-41

Surfactant XRD dio Surface Area *Pore Size
chain length (A) (m%/g) (A)
CaN'Br’ 2821 1403 325
CiN'Br 2854 1386 33.0
CieN'Br 34.89 1358 403
CisN'Br- 31.24 1274 430
CisPryBr 35.33 1509 409

* The repeat distance between two pore centers can be calculated from
(2/V3 X dio).
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_Figure 2. Relationship between surfactant alkyl chain length
and MCM-41 pore size.

ojlty, ¥ dAPoME CN'Br, CoNBr, CeN'Br, CiNBr
CiPryBrg %ol AREEAZ AHS3tgx, dedd &5 &0
Z TEOSE Agj7ldez, gRYclsE vz 47 AHEsiit.
HS F2F, 500 KollA AZAste AREYAE AA} AL

Al 7HA 9] ARG AL CsN'Br, CeN'Br, CiePryBrE AH3
< 729 #4849 E29 XRD 52 54¢ Figure 13 Table 19
2zt el Q. Figure 1914 BE uis} o] v 3 A 2H26)2
22014 10° Abolol M & 7¢] Bragg 337 BHth CeN'Br &
AHEEE A$-0lE (100827} 237°(5 diw=3724 A)dA, (11009
A7} 436°901 4, 23T (200)3 27} 494°014 Z+7 BEEQY3 o
£ A¥4A MCM-41& Jedy olg B3 §48 Azl
Wzl 4R widel U ¢ & YA FH CNBrE
AHEE A9odE dwdtol 3489 A, CoNBral A$oe dino)
2854 A, CN'Bral 499t dwol 821 AZ 47 e, &
Fol 2 ARGAY &LAJNY Zo|7} FolAFE dwgtd] ol
AY I £A4E CNBr <CuNBr <CieNBr <CgNBr o2z
FAE HZz2Eo9 AR &4 £ CN'Br < CoN'Br < CiN'Br
<CiNBrgd< ¢ & A (Figure 2 22). 28} CyPryBre
37z A Fo HFE pyridum”|E #E Y7] @R gF7)
29 74" gE AdgNAse etz 2Rz ey
& Hirt Zgstgh

CisPryBr9 24w diwol 3538 A2 Yehg 493 & zx
o AZ& 2= A& & F YTk W duryez T 7%
A" Abole] WEATY ar a,=2/V3 X dwlE AHH, 7F
ARL NE Y FAL &1 A& Wl Hy| 479 o8 2A=
7183718 ABARE CeN'Br 34l 430 A, CeN'Br 4%
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Figure 3. Nitrogen adsorption isotherm of the MCM-41
(C18N*Br7).
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Figure 4. SEM-Photoes of MCM-41 using surfactant: (a)
cetyltrimethylammonium bromide(CieN'Br); (b) octadecyltrimethy—-
ammonium bromide(CisN'Br ).
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