26 2 No.2 Vol.26
2012 4 Journal of Chemical Engineering of Chinese Universities Apr. 2012

1003-9015(2012)02-0338-06

Y -
( , 310014)
Y NaY
Y (USY) USY
USY Si/Al
USY Si/Al 22 50
5.6 NaY 300
Y 160
Y VOCs
TQ426.6 X511 A

Adsorption-Desorption of Toluene in Gas Phase on Dealuminated Ultrastable Y Zeolites

LU Han-feng, ZHOU Chun-he, ZHOU Ying, HUANG Hai-feng, CHEN Yin-fei
(College of Chemical Engineering and Materials Science, Zhejiang University of Technology,
Hangzhou 310014, China)

Abstract: In order to increase the selective adsorption of volatile organic compounds (VOCs) on faujasite
type zeolites, dealuminated ultrastable Y zeolites (USY) were prepared by the high-temperature hydrothermal
technology. The results show that the microspores and surface area of USY decrease with the increase of Si/Al
ratio of the USY, but secondary pores or mesoporous structures are formed after hydrothermal treatment. It was
found that the ability of selective adsorption for toluene is enhanced with the increase of Si content in the zeolite
framework. The amount of toluene adsorbed is 5.6 times higher than that of water adsorbed on USY (Si/Al=22)
zeolites under the condition of RH=50%. The TG-DTG test shows that, after adsorption, the used USY
(Si/A1=22) zeolites could be regenerated completely at low temperature (160 ), which allows it to be still
reusable after several adsorption desorption cycles.
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Fig.1 X-ray diffraction patterns of zeolites USY
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1 1 Table 1 Structural parameters of zeolites USY
. I . a . b
Si/Al 6~7 4 Samples 26(533) Crystallinity o n(Si)/n(AL) n(Si)/n(AL)
/degree /% /nm /ratio / ratio
Si/Al 22 NaY 23.56 100 2.4741 2.56 3.42
N USY-1 23.82 91.2 2.4474 6.60 7.36
NaY Na USY-2 23.92 85.7 2.4373 12.28 13.03
USY-3 23.96 82.8 2.4333 17.87 18.75
USY-4 23.98 75.2 2.4313 22.90 24.02
Na* [22] a) Calculated according to Sohn equation
a b) Calculated according to Fichtner-Schmittler equation
Na®
Na+ 2 Y
N Table 2 Textural properties of prepared USY samples
N
H4 Sample / S%ETA S"ilcr(il S ex2‘““311 mefl Vmicmfl ngesofl
m-g /m’-g /m’-g /em’-g /em’-g /em’-g
NaY 818.42 762.69 55.73 0.38 0.31 0.07
Na+ USY-1 734.38 633.30 101.08 0.46 0.31 0.15
USY-2 671.84 558.93 112.91 0.47 0.28 0.19
USY-3 467.40 384.77 82.63 0.32 0.19 0.13
USY-4 408.78 328.17 80.61 0.29 0.16 0.13
SiO,
USY
2 USY NaY
(818.42 m*g™")
USY 1 2 USY Si/Al 22
USY-4 408.78 m*.g™! USY
USY-2 2(a) Y
N,
2(b) USY 4 nm
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Fig.2 N, adsorption isotherm and pore size distribution curves of USY zeolites
(a) N, adsorption isotherm (b) pore size distribution
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Fig.3 Breakthrough curve of toluene on zeolites USY in different relative humids
Co=1645 mg-m ™, GHSV = 60000 mL-(h-g)"", T = 40
3 USYy
USY Table 3 Statistics of toluene on zeolites USY
Relative Breakthrough Saturation Lead time Uptake of  Uptake of
Adsorbent  humidity time time percentage toluene water
/% / min / min /%" /g /gg!
NaY 0 110 198 / 0.2326 /
50 23 / 79 0.0232 0.2663
Usy USY-1 0 89 183 / 0.2061 /
50 24 57 74 0.0585 0.1857
0 79 170 / 0.1881 /
4 USY-2 50 45 90 43 0.0964 0.0781
0 71 150 / 0.1599 /
50 USY USY-3 50 61 121 20 0.1296 0.0449
0 70 133 / 0.1442 /
USY-4 50 62 110 16 0.1212 0.0247

USY

1. Lead time percentage (%): (1-tru/tri-0)><100% , try = breakthrough time (at C/Cy=0.05)
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