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A7 Wz E490 MCM-412] $79A] Fe*t 98 4 71-ell A4 =qiste] 13 Ule] SiE Fe U X817
Fe-MCM-41(4 mol% Fe)& 3/3313Ith XRD, N, 24, TEM 0% 3¢t vz Ale B9 724 54 2/t
0™, UV-Vis ¥ FTIR 59 2348 Sato] Ao s Rkt Fnlj2] &4 A7-& flste] IRskras
AF8}A| 2 ©]8-3F phenol hydroxylations S=8J3}93 0, B8 G = k- 2% 50 °C, phenol:H,0,=1:1 ZZ°IA ca. 60%
o] AEEE AUk T3, TF F Fe BAHS 043 vha Wi FHO AR 7S Eklsl] Q)] opMEHls)
25 T 0T AMESE thermal-CVD WHS71E o839l o, g Bha v FEE AlxE + SItt

Abstract — A Fe-containing mesoporous silica (Fe-MCM-41) in which part of Si in the framework was replaced by
Fe(Si-O-Fe) has been successfully prepared using Fe>* salt by a direct synthesis route. Physical properties of the material
were characterized by XRD, N, adsorption, SEM/TEM, UV-vis and FT-IR spectroscopies. Fe-MCM-41 exhibited high cat-
alytic activity in phenol hydroxylation using H,O, as oxidant, giving phenol conversion of ca. 60% at 50 °C [phenol : H,O, = 1:1,
water solvent]. Fe-MCM-41 was also applied to the growth of CNTs, utilizing a thermal-CVD reactor using acetylene gas,

which demonstrated that multi-wall CNTs could be prepared efficiently using the Fe-MCM-41 catalyst.
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Scheme 1. Products of phenol hydroxylation reaction.
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2-1. S0 &Y

CTMAB (cetyltrimethyl ammonium bromide, Aldrichys -3 W]
A2 ARSI AL, iron(lD) nitrate, fumed silica, sodium hydroxide=
HE371 A% ARES1O], Yuan 5{2918] S AL Fe-MCM-41&
st

A7} ¥ 0 Z1= colloidal silica(Ludox HS-40, 40 wt.%, Dupont)2}
fumed silica(Cab-O-Sil M5, Cabot)g, A ¥.° 2= iron(Ill) nitrate
(Fe(NO,);9H,0, 98%, Aldrich)Z 212} AM8319T. 2] o] 4 mol%
= FABIES 39 71 2] 4] Si0,: CTMABr: NaOH : Fe(NO,),=
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1:0.2:0.5:0.04= AL, 971 9171004 Hejzt 9 AHE/d
AE G3AZ -, d S 7hskar 150 °collA] 79 B3] = 9
3 S TSI o]F A7 W7 § SRR AR Al
#3lo] pH 92 FAMF] the 2477F ok AR Azt A
GHAE AAS7] $l8te] 550 °CollA SAITE B Ak F-217]0lA]
2A1810] Fe-MCM-413 A8l
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T3 Fe MCM-412] XA 3] F-41-2 Xoray diffractometer(Phillips,
PW 1,700, Target: CuKa., Filter:Ni)E ©]-&3}] ~3sI3it}. %
9 Gt Al 5798 AT 7914 Pa. olake] &=, 100°CelA
1413, 300°CellA] 3A171)& 71%] § Micromeretics ASAP 2,000
automatic analyzers ARESF A4 F2H-E o]-4-51%I}t BET w4
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800 nm He oA FFEE F3H T} FTHR spectrum(Bomem
MB104y> A5 KBroll 42171 wafers ¥HE01 500-1,400 cm™ 1
HelX FaeE S4sIeltt. ok, Mg W Fujje] e 55 gl
17] <18 TEM(Phillips, CM 200), SEM(Hitachi S-4200, S-4300)
S AREE A He| g B8 93l SEM/EDS(Kevex/Hitachi
$-4200) R ol8-si3lTt.
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°m1 30 mg? Fg H,0Z &2 50 °ColA 3417t B¢k Hh3-&}
ek WS A ESS v ARE AR AERste] Bioles) 7
Z7](FID)?} YPd©] 0.23 mm, Z0]7} 30 m?! DB-WAX(Agilent Tech.)
Zdo] Zzke 7k AZwE T HP 58905 AMESte] A5}
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Fig. 1. XRD patterns(a) and N, adsorption plot(b) of Fe-MCM-41.
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Fig. 2. Low(a) and high(b) resolution TEM images of Fe-MCM-41.
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Fig. 3. FT-IR(a) and UV-Vis(b) spectra of Fe-MCM-41.
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Fig. 4. XRD patterns(a) and UV-Vis spectrum(b) of calcined Fe-MCM-
41 at various temperatures. (i) solvent extracted with EtOH at
35°C, (ii) calcined at 450 °C, (iii) calcined at 650 °C, (iv) cal-
cined at 850 °C.
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Scheme 2. Phenol hydroxylation reaction mechanism using Fe?/Fe**
redox pair[20].
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Fig. 5. Phenol conversion at different reaction temperature (a) and
by Fe-MCM-41 calcined at different temperatures (b).
Reaction conditions: water as a solvent, reaction temperature
at 50 °C, phenol:H,0,=1:1 (mol ratio), reaction time for 3h, cata-
lyst 30 mg.
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