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Abstract: Zeolite-zeolite composites composed of ZSM-5 and S zeolite crystals were synthesized by a two-step
hydrothermal crystallization procedure (denoted as MFI/BEA), in which the mixture of pre-synthesized 8 zeolite
was used as the nutrients for the growth of the post-synthesized ZSM-5 zeolite. The structural, crystalline, and
textural properties of the as-synthesized materials, as well as the references ZSM-5 and 8 zeolite samples, were
characterized by XRD, FTIR, in situ pyridine IR spectroscopy, NH3-TPD, nitrogen adsorption/desorption, TEM
and SEM. The results displayed that the post-synthesized ZSM-5 zeolite unexpectedly grew within the B zeolite
crystals, and the ratios of MFI/BEA in the as-synthesized zeolite-zeolite composites could be adjusted by
controlling the second-step crystalline time. Catalytic performances of Co-B8, Co-ZSM-5 and Co-MFI/BEA were
investigated during the catalytic reduction of NO by methane in the presence of O,. As compared with the
references Co4B and Co-ZSM-5, the zeolite-zeolite composites Co-MFI/BEA exhibited an excellent catalytic

performance with a higher activity as well as a higher stability and an excellent sulfur-resistance.
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(1) and (2): MF/BEA(1); (3) and (4): MF/BEA(2); (5) and (6): MFI/BEA(3); (7) and (8): MFI/BEA(4); (9): MFI/BEA(2); (10): MFI/BEA(3)
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Fig.3 SEM and TEM images of the different growth stages of MFI/BEA
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Table 1 Acid properties of the samples

Ammonia relative uptakea Pyridine
Samples
W-Acidityb M-S-Aciditye Total B/L ratio

B 67 490 557 1.56
MFI/BEA(1) 206 270 476 0.63
MFI/BEA(2) 182 284 466 2.37
MFI/BEA(3) 142 190 332 1.32
ZSM-5 112 203 315 3.53

* Relative uptake amounts of ammonia were decided by deconvolution of the area of the peaks

2). b
5

in the curves!

Weak acid sites; © Media-Strong acid sites.
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Fig.8 Effect of temperature on NO conversion and CH, conversion over different catalysts
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