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Abstract: The B-zeolite/MCM-41 binary-molecular sieve composite has been synthesized by using a novel ap-
proach, in which zeolite Beta was used as silica-alumina source of mesoporous phase. Moreover the amount of
mesostructure in the composite was able to be controlled just by varying the ny,/ng. The products were character-
ized by XRD, FTIR, N, adsorption/desorption, SEM and hydrothermal treatment methods. XRD patterns of the
composite showed the peaks for both B-zeolite and mesoporous molecular sieve with hexagonal symmetry. Frame-
work vibration modes and morphology of the composite were different from those of a physical mixture of MCM-41
and B-zeolite. The characterization results also showed that the hydrothermal stability of the mesoporous phase in
the composite material was greatly improved, which is believed to be related with the mesoporous structure that
formed during the assembly of dissolved fragments of B-zeolite with the surfactant molecules together with a lot of

zeolite secondary building units.
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Power XRD pattern of sample in regions of mesoporous (a) and microporous (b)

1: ny,/ng=0.5; 2: ny/ns=0.65; 3: ny,/ns=1; 4: ny,/ng=1.45
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Surface areas, pore volumes and mesoporous textural properties of composite materials

Surface area Surface area of Total pore

Pore volume of Pore diameter of

ML T g micropore (BET)/ (mi+g)  volume / (cm &) micropore/ (cm'~g) mesopore D /T 0/ £/ nm
05 632.67 110.28 0.52 0.053 275 384 440 165
0.65 676.23 134.14 0.62 0.061 2.80 390 450 170
1 664.14 87.20 0.82 0.036 2.79 393 454 175
1.45 62738 26.46 0.79 0.007 2.80 393 454 174

! Unit cell parameter calculated as a=2d, /\/ 3

2 Pore wall thickness, t=a—D
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Fig.3 FTIR framework vibrational spectra of the samples
1: mechanical mixture of Na3 and MCM-41;

2: composite material (ny,/ng=1)
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Fig4 SEM images of composite material (a), mechanical
mixture of Naf3 and MCM-41 (b)
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1: synthesized; 2: calcined;

3: boiling in water for 120 h
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