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Competitive adsorption of VOCs and water on zeolites Y

Zhou Ying Lu Hanfeng Wang Zhizhen Chen Yinfei
( College of Chemical Engineering and Materials Science Zhejiang University of Technology
Hangzhou 310014  China)

Abstract  Ulira-stable Y zeolites with different Si/Al ratios were prepared by high-temperature hydrother—
mal technology the competitive adsorption of VOCs ( benzene toluene o—=xylene styrene and ethyl acetate)
and water on the surface of Y-zeolites was investigated. The results showed that the ability of selective adsorption
for VOCs was enhanced with the increase of Si/Al ratio of zeolite. On the surface of low silica zeolites Y only
the highly polar VOCs ( its dipole moment is >1.0) have ability of competitive adsorption with water. However
the surface of high silica zeolite Y showed very strong competitive adsorption for lowly polar VOCs ( its dipole mo—
ment is between 0 and 0. 5) .
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Table 1 Structural parameters of zeolites USY
NaY3 UsY-8 USY-=22
ag 2.474 2.445 2.432
2 2.56 7.39 21.13
b 3.42 8. 15 22.16 i
(m*/g) 818.4 747. 1 580.2 S
(m?/g) 762. 69 658.93 423.46
a) Sohn ;
b) Fichtner-Schmittler e
3
VOCs
3 50% (40°C) . . Fig. 3 Breakthrough curves for Y zeolites materials
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2 Si/Al Y
Table 2 Dynamic adsorption capacity of NaY-3 USY-8 and USY-22
( mg/m3) Groes( 878) G arer( 878) G voes( P«mOl/mz) ¢ ater( leOl/mz) 4 vocs 14 water
Y3 0 0.2040 0 13. 8549 0
3 864 USY-8 0. 0351 0. 1689 0. 6024 12. 5613 0. 0479
Usy-=22 0. 1151 0. 1289 2. 5441 12. 3467 0. 2061
Y3 0. 0246 0. 1704 0. 3269 11. 5729 0. 0282
4 385 USY-8 0. 1016 0. 0934 1. 4784 6. 9463 0.2128
Usy=22 0. 1690 0. 0540 3.1672 5.1724 0.6123
Y3 0.0512 0.1758 0. 5904 11.9397 0. 0494
4767 USY-8 0. 1548 0.0722 1. 9550 5.3696 0. 3640
UsSy=22 0. 1651 0. 0439 2. 6854 4. 2050 0. 6386
Y3 0.0107 0. 1803 0. 1257 12. 2453 0.0103
4 682 USY-8 0.0971 0. 1069 1. 2499 7.9503 0.1572
Usy-=22 0. 1611 0. 0649 2. 6708 6.2164 0. 4296
Y3 0. 1250 0. 0800 1. 7365 5.4333 0.3196
3 898 USY-8 0. 1465 0. 0605 2.2286 4. 4995 0. 4953
Usy=22 0. 1667 0. 0443 3.2661 4.2432 0. 7697
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