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Table 2 Adsorption and desorption parameters of zeolites
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Fig. 6 Regression line and simulated adsorption breakthrough curve of Yoon-Nelson equation of different zeolites
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Comparison of VOCs adsorption performance between Y and ZSM-5 zeolite

YAO Lulu', ZHOU Yanfang', GUO Shanshan', HUANGFU Chenyang', MA Yingying', LIU Yifan', YU Zirui',
CHEN lJinsheng?, JIN Ke®, JIANG Hengpo*, WANG Heling’, ZHAO Weirong"’

1. College of Environment and Resources; Zhejiang University, Hangzhou 310058, China; 2. Zhejiang Environmental
Technology Co. Ltd., Hangzhou 311121, China; 3. Jiangsu Angel Exhaust Gas Purification Co. Ltd., Wuxi 214200, China; 4.
Zhongce Rubber (An Ji) Co. Ltd., Huzhou 313300, China; 5. Investment and Entrepreneurship Service Center of Lishui
Economic and Technological Development Zone; Lishui 323010, China

*Corresponding author, E-mail: wrzhao@vip.163.com

Abstract Two kinds of zeolites with good absorbability and excellent hydrophobicity were selected as
absorbents. The experiments were conducted to study their adsorption capacity, desorption capacity, adsorption
breakout curve, desorption activation energy, etc.. The adsorption and desorption properties for volatile organic
compounds (VOCs) and the stability after reuse were evaluated, then a set of zeolites industrial application
evaluation index system was established. The results indicate that the Y zeolites were superior to ZSM-5 zeolites
in adsorption performance. The larger the specific surface area and pore size of zeolite were, the more VOCs
could be adsorbed. In the competitive adsorption system of toluene/butyl acetate, the adsorption capacity of
toluene decreased by 50.1% and 40.1%, respectively, and the adsorption capacity of butyl acetate increased by
189% and 102%, respectively, comparing with that of single component adsorption system. The activation
energy of toluene desorption on Y zeolite and ZSM-5 were 76.7 kJ-mol" and 64.7 kJ-mol™, respectively. Both Y
zeolites and ZSM-5 zeolites had a good recycling performance. Yoon-Nelson model could fit the adsorption
penetration curve well, and the fitting coefficient was above 0.97.

Keywords zeolite Y; zeolite ZSM-5; VOCs; adsorption/desorption; industrial application


http://dx.doi.org/10.12030/j.cjee.201501108
http://dx.doi.org/10.1016/j.cej.2018.06.128
http://dx.doi.org/10.3969/j.issn.1000-6923.2020.05.015
http://dx.doi.org/10.1016/j.cej.2017.10.102
http://dx.doi.org/10.1007/s11144-017-1275-y
http://dx.doi.org/10.1007/s11144-017-1275-y
http://dx.doi.org/10.1080/15298668491400197
http://dx.doi.org/10.1080/15298668491400197
http://dx.doi.org/10.12030/j.cjee.201501108
http://dx.doi.org/10.1016/j.cej.2018.06.128
http://dx.doi.org/10.3969/j.issn.1000-6923.2020.05.015
http://dx.doi.org/10.1016/j.cej.2017.10.102
http://dx.doi.org/10.1007/s11144-017-1275-y
http://dx.doi.org/10.1007/s11144-017-1275-y
http://dx.doi.org/10.1080/15298668491400197
http://dx.doi.org/10.1080/15298668491400197
http://dx.doi.org/10.12030/j.cjee.201501108
http://dx.doi.org/10.1016/j.cej.2018.06.128
http://dx.doi.org/10.3969/j.issn.1000-6923.2020.05.015
http://dx.doi.org/10.1016/j.cej.2017.10.102
http://dx.doi.org/10.1007/s11144-017-1275-y
http://dx.doi.org/10.1007/s11144-017-1275-y
http://dx.doi.org/10.1080/15298668491400197
http://dx.doi.org/10.1080/15298668491400197

	1 材料与方法
	1.1 试剂与仪器
	1.2 比表面积及孔容测定
	1.3 单组分VOCs静态吸附脱附实验
	1.4 VOCs动态吸附脱附实验
	1.5 VOCs脱附活化能测定

	2 结果与讨论
	2.1 比表面积及孔容测定结果
	2.2 分子筛对VOCs的吸附及脱附特性
	2.3 多组分污染物的竞争吸附
	2.4 分子筛脱附活化能的测定
	2.5 分子筛的重复使用性能
	2.6 VOCs吸附动力学分析

	3 结论

