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Table 1 Preperation of the Catalysts and Their Basic Properties

content of cations
degree of 1on exchange specific surface area

catalyst MNa K (%> (m?/e)
(% 10~ Mol geu:
NaX{p®) 10. 79 - — 610
MaX(c") 10. BY - - 397
KX 2.54 2. 18 79 560
Kxic) 2. 54 B. 32 77 2B3
K/MNaXM(g) "~ 10, 79 0. 89 — 467
K/MNaX(e) ™ 10. 87 0. 89 - 298
K/EX(p) " 2.54 8. 63 79 424
K/EX{c) " Z2.54 B. 79 77 73

commercial  * prepared by impregnation

Zp powder ¢
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Table 2 Results of the Side Chain Alkylation of Toluene with Methanol over X-type Zeolites

catalysis Yea(24g) Yo (M) Fenipy (V) Y vt ! M) Begt 142
MaX(zd 2.83 1.4 4. 23 7.3 31.2
NaX(c) 1. 11 1,83 5.04 a.9 38.2
KX(p) 1. 886 4,12 798 1.17 51,6
KX{cy G6.91 4,53 11. 44 a3 39.48
K/NaX(p) 5. 27 2.33 7.6 0. 29 10.6
K/NaXir) 2.13 1.2 3.3 D11 36.1
K/KXip) 6. BG 1.04 7.9 D 13.1
K/EKX{c) 7. 64 1. g4 9. 48 a 19. 4
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B 1 9RER NaX(p) 5 NaX(c)ffy CO: 1 NHy (9 RIHMER B Tediz. 1@ L
R EREAMENESEERINBRUEESENSUESIERSIRE. NeX(0f
NaX(p) % CO; f R M {ER B LAY o~6 BHER (B Fi I~ MM pr s L E B S HYUMBA X
F 0. 04 pmol/m? Bt NaX (p) ) MR B £ 3R 4 T B ; T NaX () By MR Bt 3 T REE 3818 . % NH, IR
B 32 B, NaX (p) b 37 B30 89 47 O Bt 3435 105~ 90 kJ /mol ) ; T NaX () TR Bt B2 F 85~
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fbg A 7,
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STUDIES OF SIDE CHAIN ALKYLATION OF TOLUENE WITH
METHANOL AND MICROCALORIMETRIC ADSORPTION
OVER X-TYPE ZEOLITE CATALYSTS

Wang Wenyue Shen Jianyi Ge Xin
( Depariment of Chemistry, Nowjwg linwersity, Nmjmg 210093}

The side chain alkylation of toluene with methanol over several X-type zeolites, using powder
WaX or commercigl NaX as the starting materials respectively, then exch}nged with alkali cations
and/or Burther impregnated with KOH, was studied. The catalytic reactivities of these catalysts were
correlated to their acidities and basicities, characterized by microcalorimetric adsorption of CO, and
NH,. It was found that of all the catalysts the commercial KX shows the highest activity. The differen-
tial heat and coverage are 128~65 kJ/mol and 0. 16 umol/m? for CO; adsarption; and 50 kJ/mol or
so and 3. 3 umol/m? for NH, adsorption. Comparing to the other catalysts with the same acidity, the
activity of the side chain alkylation is worse when the catalyst has a stronger basicity (such as K/KX
(e) and K/KX{p)) or a weaker basicity (such as KX{p)}. It seems that KX (c) has & proper acidity
and basicity which is more favorable to this reaction than other catalysts studied in this work. This re-
sults further demonstrate that the coordination of acidity and bacisity on the catalyst is more important
to the side chain alkylation of toluene with methanol.

Keywords ; X-type xeolite side chaln slkcylation of toluene with methanol
microcalorimetric adsorption of CO, mlcrocalorimetric adsarpdon of NH,
surface scidity and baslcity
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