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Fig. 1 XRD patterns of different samples
(a) USY; (b) 10% Ce-USY; (c¢) 3% Mg/10% Ce-USY;
(d) 5% Mg/10% Ce-USY; (e) 10Mg% /10% Ce-USY

MR, e d PRASER A G USY 43 1 i SR 11F 0 56k i
A rige. 7E USY 3R, Mg, Ce & )& M HAEHIE
T Mg—O0—Ce 8, 23 T Ce 75 USY KT )
B bR Mg B2 IR R AR USY A TR )
FFNEERE , XRD 1% & A ki 21 4 Js A A i 5
WER B, 2 Mg A #) 10% B, 7E 20 K
42.8°, 62.2° 1] LU B A X B 55 1 MgO A7 4 1
(PDF 45-0946 ) , UiBHILES i 2 19 Mg 78 USY £ [
e lZiE S



48 s T g

§31 &

PL USY 43 T 6.25°[ 111 ], 10.22°[220],
11.98°[3117]. 15.77°[331]. 23.83°[ 533 | My HL 1t
BRI AR T8 R, A5 R ARER 1 FR.

R 1ML FIHENSERE

Table 1 Relative crystallinity of various catalysts

Samples Relative crystallinity/ %
Usy 100.0
Ce-USY 74.2
3% Mg/ Ce-USY 80.2
5% Mg/ Ce-USY 86.7
10% Mg/ Ce-USY 70.4
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Fig.2 SEM images of different samples
(a) USY; (b) 10% Ce-USY; (c¢) 5% Mg/10% Ce-USY
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Fig. 3 EDS images of 5% Mg/10% Ce-USY sample
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Table 2 Textural property of various samples

Samples Multipoint BET/( m” + g™')  t-method Microspore t-method Microspore DFT Pore
Sper/(m* + g™") Surface Area/(m* + g')  Volume/(cm® - g') Diameter/nm
[I5)4 773 715 0.28 0.89
Ce-USY 605 561 0.23 0.92
39% Mg/ Ce-USY 589 553 0.22 0.93
5% Mg/ Ce-USY 576 541 0.21 0.95
10% Mg/ Ce-USY 500 479 0.18 0.98
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Fig. 4 NH,-TPD profiles of different samples
(a) USY; (b) 10% Ce-USY; (¢) 5% Mg/10% Ce-USY
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Fig. 5 Py-FTIR spectra of different samples
(a) USY; (b) 10% Ce-USY; (¢) 5% Mg-10% Ce-USY
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Fig. 6 TG-DTA curves of different samples
(a) 10% Ce-USY; (b) 5% Mg/10% Ce-USY
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Table 3 Alkylation catalytic properties of different samples

Samples x/ % S/ % W/ %

USYy 30.3 33.1 10.0

10% Ce-USY 58.4 49.2 28.8

3% Mg/10% Ce-USY 59.1 61.8 36.5
5% Mg/10% Ce-USY 60.3 68.7 41.4
10% Mg/10% Ce-USY 50.1 60.9 30.5
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Alkylation of Phenol with Methanol Catalyzed
by Mg/ Ce-USY Modified Molecular Sieve

MING Yang', WANG Jun-feng', SHEN Jian' , REN Tie-giang "
(College of Petrochemical Engineering, Liaoning Shihua University, Fushun 113001, China)

Abstract; Microporous molecule sieve of Mg/Ce-USY were prepared by impregnation method. The samples were
characterized by XRD, SEM, N, adsorption-desorption, NH,-TPD, Py-FTIR and TG-DTA. The results showed
that modification did not change the structure of USY, active ingredients highly dispersed on the surface of support.
The introduction of Mg can promote the dispersion of Ce on the surface of USY better. Acid-base interaction be-
tween Mg and Ce increase both the amount and the strength of surface acids especially weak Lewis acids. The cata-
lyst of Mg/Ce-USY were applied in the phenol alkylation with methanol. As a result, the selectivity to o-cresol was
68.7% compared with 42.4% of Ce-USY only.

Key words: Mg/Ce-USY ; mixed oxides modified; alkylation; o-cresol



