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Abstract: As a microporous zeolite, SAPO—-11 zeolites usually have a large particle size, and SAPO-11 with a small particle size has
shorter pores, which facilitate better diffusion of molecules and thus enhance catalytic activity. However, this also leads to poorer stability.
How to further synthesize hierarchical nano—SAPO—-11 zeolites on the basis of hydrothermal method is a great challenge. Based on the hy-
drothermal method, SAPO-11 zeolites were prepared by aging treatment with the precursor gel. Among them, the SAPO-11 zeolites pre-
pared by stirring aging treatment at 80 “C has the smallest crystal size. It can be seen by SEM that the S11-80 °C —stirring zeolite show a

uniform nanorod-like structure, these nanorods have a diameter of about 500-700 nm and a length of about 2-=4 pum. The N, adsorption—
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desorption isotherms and pore size distribution curve reveal that the SAPO—11 zeolite treated by aging has a larger specific surface are-

a compared to conventional SAPO-11. Specifically, zeolites prepared by agitation aging show a higher specific surface area and pore vol-

ume for micropores, but lower values for mesopores compared to those prepared by static aging. The NH,~TPD curves characterization of

the acidic properties shows that all SAPO - 11 zeolites synthesized with aging treatment have reduced acidity. 2 — Methylnaphthalene

(2-MN) , which is mainly derived from coal tar, can be used to prepare 2,6—dimethylnaphthalene (2,6—DMN), and then be used to

synthesize high—end polyester. Therefore, the above—mentioned hierarchical nano—SAPO-11 zeolites were applied to catalyze the alkyla-

tion reaction of 2—methylnaphthalene. The results show that the SAPO-11 zeolites prepared by aging treatment have 77.8% initial conver-
sion of 2-=MN, 20.4% initial selectivity, 1.13 molar ratio of 2,6— DMN /2,7-DMN, and the highest selectivity of 2,6—=DMN of 39.9% at

the 4th hour of reaction. The shape selection catalytic mechanism of SAPO-11 molecular sieve was revealed by series characterization.

Key words : hierarchical pore;SAPO-11;aging treatment ; alkylation ;2 ,6—dimethylnaphthalene
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Table 1 Pore structure of SAPO-11 samples synthesized by aging treatment

Catalysts Sper/ (m? + g™') Sytier” (m* = g™") S/ (m* - g™") Vipga/ (em” = g7") Vigier” (em® = g71)
SAPO-11 168 151 17 0.09 0.07
S11-room—settling 227 153 74 0.21 0.07
S11-room=stirring 220 156 64 0.20 0.07
S11-80 °C —settling 229 173 56 0.20 0.08
S11-80 °C —stirring 214 192 22 0.14 0.09
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Fig.5 Catalytic performance of SAPO—-11 samples synthesized by aging treatment for alkylation of 2—MN
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Table 2 Acidic properties of SAPO-11 prepared by aging treatment

Acidity/ ( mmol + g7!)

Zeolites
Weak Medium Strong Total
SAPO-11 0.224 0.472 0.386 1.082
S11-room-settling 0.116 0.184 0.260 0.56
S11-room=stirring 0.071 0.197 0.407 0.675
S11-80 °C —settling 0.188 0.221 0.034 0.443
S11-80 °C —stirring 0.150 0.158 0.011 0.319
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1 /DEFA 1.13 B9 2,6-DMN .2,7-DMN 9 i & L,
YN AT Z A 4 /NI AR A K 219,
RN AT ZES 6 NHZ HETHE 2,37, XGRS
T 2-MN L6 SO F o ®%Es T 7

SRR IE Y HLE O SR AT, 4 O R A
P A e R A = A S v N
A A ) 1 A B FUIAR 9 724 2,6 -DMIN, (] L i
RN AT % L AE B LT, B 4 "l %0, 5 S -
80 °C —settling AH Lt i $¥ & 1k il %5 1Y S11-80 °C -
stirring 730 A1 FE 55 AR , RIS IX 2 P11
ARG R H T R B B = 9 2,6-DMN BE#¢
P M B 2,6-DMN 2, 7-DMN ¥ 5 4 1
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& 6 4 S11-80 °C —stirring 43 F 7 5 SAPO-11
O FIRHAE ST, T IRAE 200 C AR 2R 2 H
T3 Ui B B %) 7K o3 B4 B K IR B3 4+
i v Ak B AR R T 3, I AE 200 °C iR 2 EE ) 32 2L
A3 i ARk 3, BBl 6 (a) AT SAPO-11
kb S11-80 °C —stirring 431 2% 85 5 0 5y, R HH
LALAEFEE B S11-80 C —stirring [ P 5 14 B
U, K 6(b) Al 51 200 °C LA F A, S11-80 °C -
stirring 73 ¥~ i 2% # R HAIK, 200 °C LA LA, S11 -
80 °C —stirring [FIFER I LAY R F 2 R S11-
80 °C —stirring 43 i 7 £k 2 b 1 A2 FR sk 52 1l /)
T SAPO-11 43, fEEAL 2-MN 55 FBERY £ 34k
SN HE SAPO-11 430 B R e 1 .

100
—— SAPO-11

96 - —— S11-80 “C-stirring
c\\° 92 5
Bl
KR
IH 88 |
&E:’

84

80 1 1 1 1 1 1 1
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]
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K6 S11-80 °C-stirring 2 ¥ 5 SAPO-11 4F
Fig.6 TGA diagram of S11-80 °C —stirring zeolite and
SAPO-11 zeolite

3 % it

=A

1) FEZK I B 0 Al 308 4o X6 iy 0K A O e
AT EACAL B PR3 LA RIS 55 il 45 B
500~ 700 nm, £ B 2 ~ 4 pum BB 50 24 5] 4 oK B
IR SAPO-11 43T

2) PPk AL A SAPO-11 4> T L # 8 %
b6 B o F e S ¥ 5, 8 AR E T =
80 °C , /Ui T i A7 etk S Akt R
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3) B ALK FRH 25 1Y 435 0 b AR O Horp
EUER 0 W00 e I e g ) W20 e 1
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4) 3T AR P Bl o O A RO NI 2 7
Fhss AR RT AR B2 A il 28 A T 45 ik
TESA o 2RI AT 2,6-DMN 3EEEE

5) KFRAR SAPO-11 43 F i 4 AL 1k BE 4, 76
Ak 2 - MN 5 B B8 e S Ak B N7 B 1) 0 0 B Ak 3
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PIRERE M, R W E AT 205 6 /NBF A B N 2,6 -
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