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Synthesis and Characterization of Hierarchical Zeolite L Nanocrystals

HU Na, ZHANG Jiayou, ZHANG Huizhi, CHEN Xiangshu
(Institute of Advanced Materials (IAM), State—Province Joint Engineering Laboratory of Zeolite Membrane Materials, College of
Chemistry and Chemical Engineering, Jiangxi Normal University, Nanchang 330022, China)

Abstract: Zeolite L with a Si/Al moles ratio of 1.9 was synthesized from initial concentrated gel in the absence of organic templates.
The crystallization behavior and the crystal microstructure during crystallization were analyzed by X-ray diffraction, scanning
electron microscopy, transmission electron microscopy, nitrogen adsorption—desorption and energy dispersive X—ray spectroscopy.
The effects of synthesis parameters such as synthesis time, aging time and molar compositions on the crystal growth were investigated.
The results show that as—synthesized zeolite nanocrystals possess hierarchical structure. Pure zeolite L with a high crystallinity was
obtained within a wide ratio range of gel SiO,/Al,0; of 20-100. Moreover, the adsorption performance of the samples under the
optimized synthesis conditions were evaluated via the equilibrium adsorption of pure gases CO,, CH,; and N, at 25 C. Zeolite
nanocrystals exhibit a high CO, adsorption capacity.
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Fig.2 SEM images of zeolite samples synthesized for different synthesis time
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Fig. 3 N, adsorption—desorption isotherms of zeolite L samples
synthesized with the optimized synthesis conditions
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Table 1 Chemical composition of zeolite samples synthesized
with different gel SiO,/Al,O; ratios

Si0,/A1,03 mol

Chemical composition x/% Si/Al ratio in

ratio in gel Si Al o K Na framework
100 178 7.1 67.7 7.0 0.4 2.5
50 17.3 8.3 659 8.1 0.4 2.1
33 152 76 692 7.7 0.3 2.0
20 178 93 65.8 6.5 0.6 1.9

*x is mole fraction; Synthesis gel composition: 1Si0,:(0.05-0.01)AL,0;:
0.27Na,0:0.09K,0:12H,0; Aging time is 24 h; Crystallization at 150 ‘C
for 24 h.
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Adsorbate ¢m/(mmol g’l) k/kPa m
CO, 3.14 0.09 1.25
CH4 0.41 0.02 0.90

N, 0.05 0.06 0.46
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