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Synthesis of low-silica X—zeolite (LSX) via crystallization directing agent under
aging at room temperature

DU Chunhua, YE Yaping, WANG Mingwen, QIAN Weilan, ZHAO Xiaohong, LI Ke

School of Applied Science, University of Science and Technology Beijing: Beijing 100083, China

ABSTRACT  Lowsilica X zeolite (LSX) with the molar ratio 2.0 of SiO2 to Al203 was prepared by introducing the crystallization di-
recting agent (CDA) under aging at room temperature (15—30 C)hand crystallizing at 100—110 C. The crystal structure of LSX was
characterized by XRD- The effect of CDA (17Naz0 «6SiOz2 <Alz03 «250H20) on the crystallization of 1L.SX was studied- The results
showed that the additive of CDA aged for ©h could inhibit from impurity hydroxysodalite (HS) in LSX. but could not speed up the
rate of crystallization- The study on the ratio of raw material showed that the purity of LSX was greatly influenced by the changes in
molar ratio of H20/(Na20TK20) and Naz0/(Naz0+K20)- The crystallinity of product LSX raised with increasing reaction tem-
perature and aging time- The fine purity and crystallinity of the product could be obtained when aging for 12h at room temperature
(25—30°C)and crystallizing for 3h at 110 °C., and the molar ratio Si/Al of product LSX was 1.02740.03.
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Table 1 Effect of crystallization directing agent on the crystallinity and
purity of LSX

S8y FmFlE LSX M X AMIXILE HS Zuf )

i5  fLmTE/h BERE/n SEET/Y% BAKUY Si/Al
¢l T 0.5 72.66 6.58 1.01
G2 FS@E 2.0 72.59 15.82 1.00
G3 0.5 0.5 63.11 22.37 1.02
Gl 5.0 0.5 53.65 8.75 1.02
G5 5.0 3.0 50.86 7.09 1.01
G6 44.0 16.0 54.81 7.45 1.03
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Fig-1 XRD patterns of product LSX
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Table 2 Effect of the different compositions of LSX reagent on the
crystal type of products

LIRS Na/NaK  H20/NaK  pof g Si/Al
Hl 1.0 17.0 s 1.01
H2 0.78 17.0 X, HS 1.02
H3 0.74 17.0 X, A 1.03
HA 0.77 17.5 X, HS&-A 1.00
H5 0.75 16.5 X, HS&-A 1.02
H6 0.75 17.0 X, A 1.03
H7 0.75 17.5 X, A 1.01
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Fig-2 XRD patterns of products with the different compositions of LSX reagent
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Table 3 Effects of the temperature and time of aging and crystallizing

on the crystallinity of products

W A LSX ffk LSX #aft  LSX AHXF g7

G5 /T |E/C o W/ gEE/ % X
K1 15~20 100 3.0 59.50 X, HS&A
K2 20~25 100 3.0 61.97 X, A
K3  25~30 100 3.0 66.14 X, A
K4 25~30 100 2.5 55.87 X, HS&A
K5 25~30 110 2.5 87.61 X, HS&A
K6 25~30 110 3.0 100.00 X, HS&-A
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Fig-3 XRD patterns of product LSX synthesized at different temperatures for different aging time
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