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Table 1  Physicochemical properties of the dealuminated zeolite NaY at different temperatures ( C;, 0.1 mol/L)

T/ h Na,0 / wt% AL O,/ wi% S10,/ wi% SAR/ (mol/mol) C/Cy/ wt% a/angstrom
25 9.86 14.10 56.43 6.80 47 24.65
50 9.73 13.99 56.71 6.90 50 24.64
75 9.71 13.72 55.91 6.92 51 24.65
90 9.81 14.35 57.02 6.75 52 24.66
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Table 2 Physicochemical properties of the dealuminated zeolite NaY at different times( Cy, 0.1 mol/L)

T/h  NayO / wi% AL O,/ wt% Si0,/ wt% SAR/ (mol/mol) C/Co/ wt% a/angstrom
0 10.07 14.56 54.68 6.38 48 24.66
1 9.58 13.79 56.70 6.99 45 24.67
2 9.60 13.70 56.37 6.99 46 24.67
4 9.54 13.70 56.41 7.00 51 24.67
8 9.36 13.33 54.91 7.00 53 24.66
16 9.51 13.76 56.88 7.03 56 24.66
32 9.39 13.86 57.68 7.07 56 24.68
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Fig.1 XRD patterns of the dealuminated zeolite samples
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Table 3 Physicochemical properties of thedealuminated zeolite NaY at different concentrations

Na,0 c/C, TotalSA™ TotalPV* SAR/ (mol/mol )
Sample a/angstrom . .

/wt% /% /(m” «¢g) /(em’ + g ) Bulk Framework
NaY/0.00 mol/L. CTA 13.47 96 24.68 991(44) 0.37(0.036) 5.2 5.1
NaY/0.05 mol/L CTA 11.73 79 24.67 942(56) 0.35(0.044) 5.9 5.5
NaY/0.10 mol/L CTA 9.98 51 24.66 867(61) 0.32(0.044) 6.9 5.7
NaY/0.15 mol/L. CTA 8.14 37 24.65 699(52) 0.25(0.038) 8.4 6.1
NaY/0.20 mol/L. CTA 6.37 25 24.64 499(42) 0.19(0.034) 10.7 6.5

# The data in the parentheses are surface areas and pore volumes for mesopores.
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Fig.2 N, adsorption and desorption isotherms for

the dealuminated zeolite samples
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Fig.3 TEM images of the dealuminated zeolite samples
a) NaY/0.00 mol/L CTA; b) NaY/0.05 mol/L CTA; ¢) NaY/0.10 mol/L CTA;
d) NaY/0.15 mol/L CTA; e) NaY/0.20 mol/L CTA
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zeolite samples (200 °C )
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Table 4 Acid amounts of the dealuminated zeolite HY at different concentrations

200°C / (pumol - g™')

Sample

B acidquantity L acidquantity B/L
HY/0.00 mol/L CTA 372.2 653.4 0.57
HY/0.05 mol/L. CTA 420.8 576.5 0.73
HY/0.10 mol/L CTA 292.7 488.5 0.60
HY/0.15 mol/L. CTA 243.8 452.5 0.54
HY/0.20 mol/L. CTA 109.3 275.3 0.40
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Fig.6 Al MAS NMR spectra of the

dealuminated zeolite samples
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Fig.7 ®Si MAS NMR spectra of the dealuminated

zeolite samples
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Table 5 Relative percentage of Si (0Al) | Si (1Al) ., Si (2Al)
and Si (3Al) in the dealuminated zeolite NaY, %

Sample  Si(0Al) " Si(1Al) Si(2Al) Si(3Al)
NaY/0.00 CTA 10 35 43 12
NaY/0.05 CTA 12 38 40 9
NaY/0.10 CTA 15 39 37 9
NaY/0.15 CTA 18 40 34 8
NaY/0.20 CTA 21 42 30 7

# Si (0Al) consists of the framework and extra-framework

Si (0Al) species.
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Dealumination Behavior of Zeolite NaY in Citric Acid Solution

WANG Shu-jun'?, LIU Pu-sheng”, XIE Xin*, DU Xiao-hui*, GAO Xiong-hou ", LIU Ying'"
(1. College of Chemistry and Chemical Engineering, Northwest Normal University, Lanzhou 730070, China;
2. Lanzhou Petrochemical Research Center ,PetroChina, Lanzhou 730060, China;

3. Petrochemical Research Institute, PetroChina, Beyjing 100195, China)

Abstract; The dealumination of aluminosilicate zeolites by organic acid complexation is of great essence to improve
the stability of zeolite and introduce mesopores into microporous zeolite. In this study, the dealumination of zeolite
NaY by citric acid complexation is systematically investigated by X-ray diffraction, N, physical adsorption, high-
resolution transmission electron microscopy, Fourier transform infrared spectroscopy, >’ Al and *Si solid magic angle
spin nuclear magnetic resonance spectroscopy. The results show that of several factors, the citric acid concentration
plays a dominant role in the removal of Al atoms from the skeleton of zeolite NaY. At the initial stage, the crystal
structure of zeolite NaY is severely damaged due to high extraction rate by citric acid. As the reaction proceeds, the
silica/alumina ratio and relative crystallinity both increase. In contrast with the parent zeolite, the skeleton silica/a-
lumina ratio and external surface area for the zeolite Y treated at 75 °C for 2 hours using 0.10 mol/L citric acid in-
crease by 0.6 mol/mol and 17 m* - g™, respectively. The massive dealumination by citric acid complexation yields
a large number of amorphous silica simultaneously.
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