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Fig. 1 XRD patterns of SAPO-11 and SAPO-11 zeolites
modified by Cu
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Table 1 ICP analysis results of SAPO-11and SAPO-11 zeolites modified by Cu

Catalyst Al /% Si /% P /% Cu /%

SAPO-11 20.4783 3.0145 20.7620 0
SAPO-11-Cu-S 20.0097 3.8419 20.0574 0.2559
SAPO-11-Cu-J 20. 1230 3.1471 20.1620 0.2115
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(2
4

PO-11 7 F-iipk i F, B &A= wii%. {H SAPO-11-
Cu-S A S IATE S0 32 22 DL ERIE ks A =, i HLHLERIE
WAL RS G SAPO-11 AR,

EM

P 2 BRI PERT S SAPO-11 43 T i SEM [}

Fig.2 SEM images of SAPO-11 and SAPO-11 zeolites modified by Cu
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Table 2 Surface areas and pore volume of SAPO-11 and SAPO-11 zeolites modified by Cu
Surface area /(m* - g™') Pore volume /(em® - g7')
Sample
BET* Micropore” External Total Micrpore” Mesopore
SAPO-11 190 138 52 0.175 0.069 0.106
SAPO-11-Cu-S 206 142 64 0.187 0. 066 0.121
SAPO-11-Cu-J 178 132 46 0.167 0.066 0.101

a. BET method; b. t-plot method; c¢. Volume adsorbed at p/p,=0.99
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P 3 R AT SAPO-11 7311 B 8 e 5t i it 2k
Fig.3 N, adsorption-desorption isotherms of SAPO-11
and SAPO-11 zeolites modified by Cu
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Fig. 4 Results of NH,-TPD of SAPO-11 and
SAPO-11 zeolites modified by Cu
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Fig. 5 *Si MAS NMR spectra of SAPO-11 and
SAPO-11 zeolites modified by Cu
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Fig. 6 H,-TPR profiles of SAPO-11 and
SAPO-11 zeolites modified by Cu
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Fig. 7 The conversion of NAPH comparison of
SAPO-11 and SAPO-11 modified by Cu
Reaction conditions: 425 °C, 0.1 MPa, WHSV = 0.06 h™",
* n(mesitylene)=1:5:3.5,

n(naphthalene) : n( methanol)

time = 6 h
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PRI Ay 6 258 0 R R 1) F A s o7 Ao A v A B R 1Y
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Study on Methylation of Naphthalene with Methanol over
SAPO-11 Zeolites Modified by Cu
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ZHANG Pan', XUE Yong-bing', WANG Yuan-yang'

(1. Taiyuan University of Science and Technology, School of Chemical and Biological Engineering ,
Taiyuan 030024, China;
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3. Jin Zhong University, College of Chemistry and Chemical Engineering, Yuci 030619, China;
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Abstract; In this paper, SAPO-11 zeolite catalyst has been modified by Cu through the use of hydrothermal syn-
thetic method and impregnation method, respectively. The structure and acid property of SAPO-11 before and after
modification were characterized by XRD, SEM, NH,-TPD, TPR, *Si MAS NMR and N, absorption-desorption,
and the influence of the catalytic performance of SAPO-11 zeolite modified on the synthesis of 2 ,6-dimethylnaphtha-
lene (2,6-DMN) was also studied. Results showed that SAPO-11 zeolite was modified by Cu through hydrothermal
synthetic method, the crystallinity of zeolite was increased, the amount of acidic sites, surface area and pore vol-
ume were increased. As a result, the naphthalene conversion, 2,6-DMN selectivity, the ratio of 2,6-DMN to 2,7-
DMN and 2,6-DMN yield increased significantly.

Key words: SAPO-11 zeolite; Cu modification; hydrothermal synthetic method; impregnation method; naphtha-

lene; 2,6-Dimethylnaphthalene



