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Synthesis of Monolith Hierarchical Sodalite Zeolite Composed
of Nanocrystals by Steam-Assisted Conversion Method
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Abstract: Hierarchical sodalite (SOD) zeolite was synthesized by “steam-assisted conversion (SAC)” method using
the as-synthesized polystyrene (PS) microspheres as templates. The factors affecting the formation of the
hierarchical SOD were discussed in details. The as-synthesized samples were characterized by X-ray diffraction
(XRD), scanning electron microscopy (SEM), transmission electron microscopy (TEM), N, adsorption-desorption,
and mercury intrusion method. The results exhibited that the as-synthesized monolithic SOD zeolite consisted of
sphere-like polycrystalline aggregates which were further composed of primary SOD nano-crystals with a size of
50~100 nm. An intercrystalline and intracrystalline mesoporous structure ranging from 2 to 50 nm along with a
macropore with 50~300 nm resulted from the removal of PS microspheres were created in the as-prepared SOD

samples.
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Fig.1 SEM images of the as-synthesized PS microspheres
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Table 1 ¢ electric potential of the as-synthesized PS emulsion and the modified emulsion by TPABr or PDDA

Sample PS SOD-0.5

SOD-1 SOD-1.5

SOD-12 SOD-T-12

{ potential / mV ~=22 9.8

6.9 14.4 22.1 9.8
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Fig.2 Particle size distribution curves decided by laser particle size analyzer: (A) Particle size distribution curves of PS

sample and the PS samples modified by PDDA (x=12) or TPABr (y=12); (B) Effect of treated time by ultrasonication
on the particle size distribution of PS modified by PDDA (x=12)
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Fig.3 XRD patterns of SOD prepared with different
molar ratios of PDDA/SDBS

PR35 Ry R BOR A AL A A PDDA 80 i 5 Hir 3K
& DG-SOD-0 KM & & PS fltdk, 1A PDDA X
PR 5 1 1 i SR 2 18T 1) PS BBk 8 /> R
PS f Bk 2 1T H A 08 Ui 2l M 5 -5 8 A 1 AR AR 2 )1
AHE AR IG5, SN2 B 43 53 s A T SIS R
oo 4 S A A R R N T LA
KRB PDDA AR & SOD-0 4 1 wm 2547 157
JrHetk SOD kA1, kA AR G RIHER A
R AE R AR R AR 3R 1S A KR =[]
AFTR) ELAng T A R A R e R v i K ) A Al LA
HEFAE T, PS L sk O A 1 LR 3 A% A 3 LA
FHT BN PDDA BCPEJ5 AR S B AR T S ROk | X
Sl BROIR 22 i SR A AR A BROIR 22 0 R AR
PE— 2 WK R4 A . SOD-0.5 A1 FE i i
FiFE R 0.5~1 pm EKIHEE  HE A 200 nm 24
FLIR B BKOIR 2 i SR AR ARG B (K 4C), X 2 2 f SR 4
& H1 50~100 nm 0] 948 K R T 241 A% ;SOD-1.0 il
SOD-1.5 F£ i 24 500~600 nm HIBRIR Z R EK £
m SRR 2 50 nm PTG KL A48 B[R] B 7
XL 22 R AR PR 0T LA WL 200~250 nm L
Td (B 4(F , H)); B 4 RAREE PDDA HIE R FE 6



%113 %

P A5 o ARVRME AL 0k A 45 9 K A 2 A R T 40 22 L A 2029

(A, B) SOD-0; (C, D) SOD-0.5; (E, F) SOD-1.0; (G, H) SOD-1.5; (I, J) SOD-3.0; (K, L) SOD-12
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Fig.4 SEM images of SOD prepared with different molar ratios of PDDA/SDBS
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(A) SOD-0.5; (B) SOD-1.0; (C) SOD-1.5; (D, G): SOD-3.0; (E) SOD-12; (F) SOD-0
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Fig.5 TEM images of zeolite prepared with different molar ratios of PDDA/SDBS
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Fig.6 N, adsorption-desorption isotherms (A) and BJH pore distribution curves (B)
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