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Abstract: A microwave radiation hydrothermal method to control synthesis of micro-and
mesoporous Y/SBA-15 composite molecular sieves was reported. The effects of pH, molar ratio
of silica and P123, microwave power, stirring speed, and crystallization temperature on the
growth of Y/SBA-15 were observed by X-ray diffraction( XRD). The composite zeolite synthesis
conditions were identified ;the pH value was 2. 5, the molar ratio of silica and P123 was 58, the
microwave power was 200 W, the stirring speed was 250 r/min, and the crystallization
temperature was 120 C. The synthesized samples were characterized by N, adsorption-desorption
and TEM. The results showed that synthetic products with regular crystallinity of short rod of
uniform size show the microporous and the mesoporous structures at the same time. Pore size
distribution of microporous and mesoporous structures is uniform. The adsorption study indicated
that Y/SBA-15 has the average pore diameter of 4.050 13 nm, the pore volume of
0.350 525 cm’/g, and the hole wall thickness of 2. 2 nm, respectively.

Key words: microwave hydrothermal method; composite molecular sieve; characterization;
MiCroporous ; mesoporous
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Fig. 1 XRD spectra of composite molecular sieves
synthesized under different pH conditions

(a)—SXRD; (b)—WXRD.

2.2 SiO, %1 P123 ¥R E L 80

&2 s i AN R SiO, FiI P123 45t )t b
A1 Y/SBA — 15 #4 1) XRD 3% [£].

HT L 2 W] A SR AE 0. 8B 34 H B — N5
TSR 06 WX N T SBA — 15 (100) {187 , [ B 7
A0 BE DI B T 2 AN RRAEAT S, 43 S X R
(110) F1(200) diy T , 22 B fn A AR b AT 75
FAAFLEEHY. J341, & SiO, I P123 ¥ & L
ARG, R AEATT S5 06 [l 1K AR B Tl O A% , A o AL
TESE R T AR B 2E S EORE A R S RO
K, iX 5 Choi 5" fyBIF 58 45 M1 — B Bl 45 kE
ARTET i X HE BRI R AE A S 0 () B LA Y R
SBA - 15 4R, B % SiO, A1 P123 ¥ () & e
FIHE AN, R TEATT SR 06 [l 1A B2 7 ) D A% , WA
S HREZ R T .



¥ A E . Y/SBA - 15 698k K kA B I £ AE5-HT 399

%3
2.6r(a) — n(Si0,)/n(P123)=58
2ol —— n(Si0,)/n(P123)=42
— n(Si0,)/n(P123)=72
_ 1.8t
s 1.4}
X 1.0t
0.6}
0.2}
_0'2 1 1 1 1 1 1 1 1
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
4.0
35 | (b) — n(Si0,)/n(P123)=72
: —— n(Si0,)/n(P123)=42
3.0L — n(Si0,)/n(P123)=58
T, 2.5
5 20}
1St
1.0+
0.5F
0 10 20 30 40 50 60 70
20/(°)
2 7F[E SiO, #1 P123 M RHIE L KT E M
S &7 FiHH XRD & E

Fig. 2 XRD spectra of composite molecular sieves
synthesized under different molar ratios of
SiO, and P123

(a)—SXRD; (b)—WXRD.
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Fig. 3 XRD spectra of composite molecular sieves
synthesized under different microwave powers
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Fig. 4 XRD spectra of composite molecular sieves
synthesized under different stirring speeds
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