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Introduction

/ M41S
, / (hydrophilicity/hydrophobicity) ,
[1-3].
trialkoxysilyl ethane functional

(organically functionalized mesoporous materials)
, / . mesitylene
XRD BET, SEM, TEM , HPLC
3 hybrid MCM-48
hybrid MCM-41  hybrid MCM-48  reverse phase HPLC separation

Experimental

1.
Ethane(-CH2-CH2-) trimethoxysilyl 1,2
bis(trimethoxysilyl)ethane(BTME) , surfactant CTAB(cetyltrimethyl ammonium bromide)
MCM-41 , mesitylene pore size
NaOH
BTME 19 95 21
, . mesitylene  surfactant 0.55
11 hybrid MCM-41
MCM-41 surfactant  CTACI(cetyltrimethyl ammonium chloride)
3 MCM-48
2.
2-1. Mn Salen - Hybrid MCM-41
hybrid MCM-41  MCM-41 . hybrid MCM-41
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C-C bond MCM-41 hydrophobicity
hydrophobicity
. Hybrid MCM-41 MCM-41 200 4 . 3mmol
3-trimethoxysilylpropylethylenediamine hybrid MCM-41, MCM-41  toluene 8
reflux . toluene  ether filtering, washing 8
6mmol  salicylaldehyde  20ml  ethanol 8 reflux 6mmol  MnCI2
ethanol 8 reflux . hybrid MCM-41  MCM-41
. 0.25g Mn catalyst, 1.26ml  cyclohexene(Sigma), Iml  TBHP (5.5M in
decane), 10ml  dichloromethane 50 10 reflux
. cyclohexene  catalytic oxidation Di-(2-cyclohexenyl) ether ~ main product(>

98% selectivity)

2-2. HPLC separation

MCM-41 20-100 1200m2/g
HPLC
. Reverse phase HPLC separation C-18 modification
Hybrid-MCM-41 . C-18
precursor 100 5 , THF, ,
. Hybrid-MCM-41 trimethylsilylation
; ) 100 3
o,m,p Nitoaniline isomer 8 HPLC

Results and Discussion

hybrid MCM-41 hexagonal structure peak
XRD peak swelling , hexagonal
peak ;
. BET data pore size 28 33, 39
. HPLC hybrid MCM-41
MCM-41 SEM
, TEM
MCM-48 cubic symmetry 111 peak
peak(120) d 495 . SEM MCM-48
8 . TEM

28 . HPLC
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6 )

microwave

morphology hybrid
hybrid MCM-41  normal phase liquid chromatography

normal phase separation . Reverse phase HPLC
separation C-18 hybrid MCM-41  p-,m-,o-nitroaniline isomers
. C-18
C-18
C-18 modification

swelling hybrid MCM-41 peak  resolution
hybrid MCM-48 . hexagonal structure
(Me/S:1.1) hybrid MCM-41 hybrid MCM-41 ,

hybrid MCM-48

i) 3
28 6 hybrid-MCM-48 , reverse phase
HPLC . hybrid MCM-48
15 . reverse phase
HPLC 6 hybrid-MCM-48 p-,m-,0-nitroaniline isomers
Manganese Schiff base complexes NaOCI, PhlO olefin epoxidation

hybrid MCM-41  MCM-41

. hybrid MCM-41 C-C bond
MCM-41 hydrophobicity . hydrophobicity
. cyclohexene  catalytic

oxidation Di-(2-cyclohexenyl) ether  main product(> 98% selectivity) . Hybrid MCM-41
MCM-41  TBHP cyclohexene
conversion 247% 21% . HPA  SBA-15, MCM-41,

XRD, BET esterification(hexanoic acid + propan-1-ol) acylation(2-
methylnaphthalene + acetic anhydride) . HPA 40% ,
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SBA . Hybrid MCM-41 MCM-41

Fig.1. Scanning electron micrographs of
the hybrid MCM-48
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Fig. 2 Chromatograms obtained in 80/20 v/v % Fig.3. Chromatograms obtained in 70/30
MeOH/H20 at the flow rate of 10L/min with v/v % MeOH/H20 at the flow rate
stationary phase ;hybrid MCM-48+C18 of 10l/min with stationary phase
1;4-Methoxyphenol, 2;Acetophenone, ;hybrid MCM-48+C18
3;Ethylbenzoate, 4;Ethylbenzene, 1;0-Nitroaniline,
5;Acenaphthylene,6;Acenaphthene, 2:m-Nitroaniline,
7:Phenanthrene, 8;Anthracene. 3;p-Nitroaniline
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