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Preparation and Characterization of Phenylated Nanometer MCM-41 Material

ZHAI Qing-Zhou™ LIU Lei LI Xiao-Dong HU Wei-Hua
(Research Center for Nanotechnology, Changchun University of Science and Technology, Changchun 130022)

Abstract: Nanometer molecular sieve MCM-41 was modified by using phenyltrimethoxysilane as a coupling agent
and phenylated nanometer molecular sieve MCM-41(m) was prepared. The prepared product was characterized by
means of element analysis, powder X-ray diffraction(XRD), Fourier transform infrared (FTIR) spectroscopy, low-
temperature nitrogen adsorption-desorption technique, scanning electron microscopy(SEM) and thermogravimetry-
differential thermal analysis (TG-DTA) methods. The powder XRD results showed that during the process of
modification the frameworks of the molecular sieve were not destroyed. The crystallinity of the prepared MCM-41
(m) is still very high. FTIR spectra showed that phenyl functional group was successfully grafted to the surface of
channels of the molecular sieve and the framework of the obtained product is still full and good. The low-
temperature nitrogen adsorption-desorption analytical results showed that the channels of the MCM-41 (m) has a
high ordered property. The reaction of silanization between the silanols in the channels of the modified nanometer
MCM-41 molecular sieve and the phenylirimethoxysilane occurs. The phenyl group was successfully grafted to the
surface of channels of the molecular sieve. The SEM results showed that the average size of the prepared phenyl
group modified nanometer MCM-41 was 110 nm. The TG-DTA analytical results showed that the prepared
phenylated nanometer MCM-41 sample has a good thermal stability. The stable temperature of the framework is
823 °C. The phenylated nanometer MCM-41 material has a potential application foreground as a catalyst.
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Fig.1 Structure of phenyltrimethoxysilane
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Fig.2 XRD pattern of samples
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Table 1 Pore structure parameters of the sample

. Crystal face Cell parameters, BET surface Pore volume! / Lo Wall thickness /
Sample ) Pore size™ / nm
spacing, dy / nm a' / nm area / (mz-g'l) (mL'g'l) nm
Nanometer MCM-41 3.34 3.85 960.9 0.566 2.29 1.56
MCM-41(m) 3.55 4.09 910.6 0.512 2.02 2.07
ia{‘:%dum; i BJH adsorption cumulative volume of pores; i Pore size calculated from the adsorption branch;

VWall thickness calculated by (a: pore size).
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Fig.4 Reaction schematic of nanometer MCM-41 and phenyltriethoxysilane

2.4 RIR S S R B -fi IR B A 3%

P 5 SR it A AV I 20 AT - ik O o b 2k B £L
A EL IR LR 2 A5 2 & ith 4k (a) fEAH
XFo3 2R PPy 7E 0.25~0.3 2Z 8] W% B & i, ixX &
FH T IO BT 1 B 40 A BE R AR T B, 7E 0.3<P/ P<
0.9 i, a M2 BB W&, B TfLERS
5] HALR A A5 | b ith Sl ) B A iy W
F- 15, 3% g Kk N, 76 LI 2% A 0 B Ik 25 A 1
WAL B AR 5 HURE Rl E 72 X)) | 4R (b) AR 4 T

it 2 (a) 1 BLSRBR 04 F 3 B i)y | 26 B el P s 9
B FLIE RSF A BTN, 78 0.9<P/ P<1.0 B a b T2k
PO B R BRI S, IR H T N, 764 0
3 TR 22 [v] W o rr 35

Kl 5B 2ttdnpy LAt 2, T LA 90K
MCM-41 43 Al MCM-41(m)¥5 5 A7 B 1 — 4E £L
L5 FLIE Y — by FLAR A i A

HRAEE SA 45 AR 1) XRD 455, 3 EIFE 51
SERPERR LR 1, MR 1 o T as A5 etk 5 1



5 430

RPN A5 R BALAIK MCM-41 #4849 1l 45 5 R AE

683

600

A

(a) MCM-41
400 b

g (b)MCM-41(m) ¢

o : Adsorption
x : Desorption

200

Quantity absorbed / (cm? - g™') STP

0 A A A A
00 02 04 06 08 1.0
Relative pressure (P/ P))
& 5

Pore volume / (mL - g™ - nm™)

®)

N
~
T

o
()
—

| (2) MCM-41

< o
— [=)}
LA |

o
()

" (b) MCM-41(m)

0 1 2 3 4 5
Pore diameter / nm

AT N V6 - e O B fhy 282 (A ) R FL A 43 A il 2 (B) ]

Fig.5 Low temperature nitrogen adsorption-desorption isotherms (A) and pore size distribution patterns (B) of the samples
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