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Fig. 2 The styrene adsorption breakthrough curve and desorption curves of zeolite S at different operation conditions
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Table 1 The styrene desorption capacity and efficiency on zeolite S at different conditions

MR EEPC FHREE/(CC'min") BT B (mgg ) WM (mgg ) BERER%
100 2 WA i JBLRES 87 128 68
120 2 WA i Bt B 94 128 73
150 2 WA i JBLRES 88 128 69
180 2 WX J M A 92 128 72
120 2 WA i JBLBRS 94 128 73
120 5 WA i B 102 128 79
120 10 WA i TG Bt 98 128 77
120 5 EHLR 103 128 80
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Table 2 Comparison of the adsorption and desorption
performance of styrene on zeolites between this study

and literature results
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Fig. 3  Absorption breakthrough curves, desorption curves and dynamic styrene absorption capacity and desorption rate on
zeolite S before and after modified by nitric acid
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Fig. 4 Absorption breakthrough curves, desorption curves and dynamic styrene absorption capacity and desorption rate on
zeolite S before and after modified by sodium acetate
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Fig. 5 Absorption breakthrough curves, desorption curves and dynamic styrene absorption capacity and desorption rate on
zeolite S before and after modified by sodium sulfate
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Fig. 7 The N, adsorption and desorption curves and pore size distributions of zeolite S before and after modification
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DEROUANE 4513 5% gl 7 22 A A 33 F 4 DTRHEMAIEERNOLRERRILEESH
W55 FitZ BRI EAER 1, AKM5F Table 4 Specific surface area and pore structure parameters of
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AR, RIUIFY B, YUAN 55549 R 45 Bl Sper/(m*g ) S, /(Mg )V g/ (cm’ g )V /(em® g )

T BRSNS T K B e AE ST Y TS 10 251 0.202 0.102
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MPER Y 1 Na,SO,-S PR iisi/l, FRss A &4 B8, {2 1 HNO,-S f1 0.05 CH,COONa-S ¥ ifiahm
JE ARG A4, H. 0.05 CH,COONa-S F#(ik

0.05 CH,COONa-S 414 257 0.204 0.105
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108 C
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Abstract  Desorption of styrene during adsorption processes is a big challenge due to its tendency to
polymerize on adsorbent materials, how to realize the effective desorption of styrene is a well-recognized issue
in the field of volatile organic compounds (VOCs) pollution control. In this study, a kind of high silicon zeolite
was used to explore the effect of different modifications with nitric acid, sodium acetate, and sodium sulfate on
its performance of styrene adsorption and desorption. The results indicated the polymerization behavior of
styrene in the process of absorption and desorption on the modified zeolite were effectively reduced and the
desorption performance for all samples increased significantly. The optimal concentrations for sodium sulfate,
sodium acetate, and nitric acid modifications were 1, 0.05 and 1 mol-L™', respectively. The zeolite modified with
0.05 mol-L™" CH,COONa exhibited the best styrene desorption performance with an increase in desorption rate
from 80% to 90%, and the absorption capacity could reach 122 mg-g ', and over 85% of its initial adsorption
capacity could be maintained even after ten cycles. Characterization of the samples revealed that the acidic sites
of zeolites could intensify the polymerization of styrene. Zeolites modified by nitric acid and sodium acetate
showed the decrease in acidic strength and reduction of acidic sites, thus, the polymerization of styrene
decreased and the desorption performance increased. For zeolites modified by sodium sulfate, both the
enhancement of the pore confinement and the reduction in acidic sites promote the desorption of styrene.
Keywords styrene; polymerization; zeolite; modification; adsorption and desorption
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