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Fig. 1 Bubble type fixed bed model
1. nitrogen cylinder; 2. mass flowmeter; 3. raw bottle;

4. quartz tube reactor; 5. heating device; 6. condensing unit
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Fig.2 XRD patterns of different kinds of beta molecular sieves

Intensity

hHE 2 7 AEH, Beta 40 T 1E 260 705 H .
7.92° 21.48°,22.46°, 25.3°, 27.08° K 29. 68°4h



76

LT Beta 430 (U FFAE 0. 15 JA] DA 5510 i g 1
4 45 Ik W — . oI — T Y 0 DL KR
T — AR ML, AR 1203 - TG e 14 - 24
Lk, TR AL BEE HEAL R B X S 2 AT O 2
APRIEANAS | TT 258 A 3 A A 5 37 23 e i 5 )

R, PN , Fs 2 mAb BUS AR ]

AR /N,

SR A BRI IS A 231 X S LR AT A 0

X30,000 WD 8.0mm

100nm

it M 831 %

SR AT AL, VI beta 2> T B X AT ST IER
JER S5 0Fiih B R S EA G 3k La 5 RS
R B Y La RFAEAT ST, VLR La 7E beta
S R TH S ALIE A L R, AT
JE 5 3 A R
2.2 SEM 43 #f

& 3 JE 200 TR s A5 7 s AL FR S 1Y beta 43
i A 4 4 FL R

o~ o
A B
X30,000 WD 8.0mm

100nm

X30,000 WD 8.0mm 1UJn:

X30,000 WD8O0mm 100nm

X5000 WD 80mm

K 3 ARIRIFFZEE beta 2> 7 ) SEM K

Fig.3 SEM diagrams of different kinds of beta molecular sieves

A. Untreated beta molecular sieve; B. Beta molecular sieve modified by citric acid and ion exchange;

C. Beta molecular sieve after alkali treatment
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Fig. 4 N,-adsorption desorption curves of unmodified beta zeolite( A) , N,-adsorption desorption curve of
H-beta molecular sieve(B), N,-adsorption desorption curve of La-H-beta molecular sieve(C) ,
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Table 1 pore structure parameters of different molecular sieves
Sample Smc’r/(mz : gil) Vu,|al/(cm3 : g71> V...m/(cm3 * gil) Vmium/(cm3 : gil)
Beta 495 0.316 0. 066 0.25
H-beta 530 0.359 0.109 0.25
La-H-beta 454 0.307 0.057 0.25
OH-beta 428 0.368 0.118 0.25
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Fig.7 (a) and (b) were IR spectra of pyridine adsorption with unmodified beta zeolite and La-H-beta

modified zeolite molecular sieve respectively
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Table 2 Effects of different catalysts on the reaction of benzene with methanol

Benzene Methanol Toluene Toluene
Catalyst type
conversion/ % conversion/ % selectivity/ % yield/ %
Beta 18.24 94.46 82.64 15.07
La-H-beta 22.51 94.02 88.13 19.84
NaOH-beta 10.73 96.53 85.76 9.20
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Fig. 8 Reaction performance of La-H-beta catalyst

at different temperatures
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Study on The Reaction of Benzene And Methanol to
Toluene by Modified Beta Molecular Sieve

LI Gui-xian, SUN Lie-dong, JI Dong, GAO Yuan, DONG Peng, ZHAO Xin-hong
( College of Petrochemical Technology, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract; This paper mainly focused on beta zeolite by alkali treatment, acid treatment, ion exchange modification
and load of alkaline earth metals. The catalytic performance of different catalysts on alkylation of benzene and meth-
anol to toluene was compared. The method of reaction feeding is bubbling type. The effects of reaction conditions
on alkylation reaction were investigated at low energy consumption. The crystal phase and surface acidity of the ca-
talyst were characterized by N,-absorption desorption, X ray diffraction, scanning electron microscopy, pyridine ad-
sorption infrared and other testing methods. The experimental results indicated that beta molecular sieve was han-
dled by weak acid for 1h at 70 °C, and then exchanged many times with ammonium ion and loading of alkaline
earth metal La. The amount of coke deposited on the catalyst is reduced, and the catalytic effect is good. The yield
order of magnitude as follows; La-H-beta>H-beta>beta>0OH-beta.

Key words: beta molecular sieve; benzene; methanol; modified; alkylation



