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Table 1 The composition of feed

Composition, w%

C,(NA) Cy(NA) B T EB
0.1 3.2 0 0.1 7.6

PX MX 0X Cy, A C,A
0.4 61.9 26.78 0 96.6

C,(NA) :C, Non-aromatics; Cg(NA) :CgNon-aromatics; CgA; CgNon-aromatics;Cy, A: C,, Heavy aromatics; B: benzene; T:

toluene; EB: ethyl benzene; PX: p-xylene; MX: m-xylene; OX: o-xylene
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Table 2 The physical properties of several zeolites

Zeolite Vo (em’/g) Ay (m*/g) D, (nm)
MOR 0.26 453 2.3
7SM-5 0.18 386 1.9
EU-1 0.22 423 2.1
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Table 3 The acidity of MOR | ZSM-5 and EU-1

) IR acid/( mmol/g)
Zeolite

Acid distribution/% ( °C')

B L B+L 150 ~250 250 ~400 400 ~ 500
MOR 0.279 0.173 0.452 31.3 40.9 27.8
ZSM-5 0.397 0.189 0.586 30.6 32.9 36.5
EU-1 0.197 0.184 0.381 32.1 46.4 21.5
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Table 4 The reaction properties of several catalysts

Samples Temperature ( °C ) C5 + liquid yield( % ) PX/2X (% ) C8A Loss(% )
C/EU-1 390 99.6 23. 34 4.38
C/MOR 410 99.2 23.20 5.08
C/ZSM-5 385 97.3 23.56 26.37
Reaction conditions; P =0.90 MPa, V(H,): V(feed) =800, LHSV=4.0 h™'
%5 JUHRFI R R R ERE R
Table 5 The surface acidity of several samples
Sample IR acid/( mmol/g) . Acid distribution/% ( °C')
Cy C, Ci 150 ~250 250 ~400 400 ~500
H-Z 0.301 0.194 0.495 30.6 38.9 30.5
Z-1 0.233 0.182 0.415 32.8 41.4 25.8
72 0.215 0. 181 0.396 32.6 43.9 23.5
73 0.197 0.184 0.381 32.1 46.4 21.5
74 0.171 0.183 0.354 36.2 44.0 19.8
Z-5 0.167 0.180 0.345 43.0 40.6 16.4

H-Z . unmodified zeolite
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Fig. 1 The influences of the total acidity of catalysts on
the reacivity
The conversion of EB increases with increase in the total a-
cidity, while the loss of C8A decreases firstly and then in-
creases with the change of it. EB and C8A reach the best

value when the total acidity is close to 0.4 mmol/g
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Fig. 2 reaction mechanism of ethylbenzene
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Effect of Pore Structure and Acidity of Molecular Sieves

on C; Aromatic Performance

XU Hui-qing, LIU Quan-jie, JIA Li-ming
( Fushun Research Institute of Petroleum and Petrochemicals SINOPEC , Fushun 113001, China)

Abstract; Several molecular sieves with typical structures have been successfully synthesized. The pore structure

and acidity of these molecular sieves were characterized by BET and NH,-TPD. Furthermore, the catalytic perfor-

mance of these molecular sieves was investigated in Cg aromatic isomerization. The results indicated that the pore

structure and acidity of catalysts are the key factors for Cg aromatic isomerization ,the former was responsible the re-

action type, while the latter was closely related to the reaction activity and selectivity. The Cq aromatic isomerization

catalyst with high performance should have appropriate pore structure and acidity.

Key words: molecular sieves; Cg aromatic jisomerization; pore structure; acidity



