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Fig. 1 Schematic representation of gasoline vapor apparatus setup
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Table 1 Pore structure properties of the gels
Tk A i BET/(m*/g) LR mm BALE [(emi/g) WALALA (emg)  PAALATA R /%
ARl 700.596 1 22012 0.3855 0.088 194 22.8778
B 523.0259 6.0119 0.786 1 0.001 273 0.1619
CHl 322.2345 11.448 2 0.922 3 0.000 120 0.0130
23 TR IR B AT LA o 4R A IR BT BE
Table 2 Standard adsorption energy of the gels
REBERES, PEE HIXRH HEIEVRERE /(kI/mol)
AR 2.303(RT/BEy)*=0.017 48 0.990 2 22.267
B! 2.303(RT/BE,)*=0.024 53 0.991 3 18.796
CHl 2.303(RT/BEy)*=0.183 91 0.989 6 6.864
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Fig. 4 Adsorption breakthrough curves of gasoline vapor on the silica gels at the first passivation stage
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Fig. 5 First adsorption capacity of gasoline vapor on the gels
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Fig.7 Adsorption breakthrough curves of gasoline vapor on the gels at the dynamic adsorption stage
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Table 3 First adsorption capacity and dynamic adsorption capacity of gasoline vapor on the gels
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BIVELAE (0 1K) 151.58 98.16 56.91
B 1% 35.41 25.87 17.81
B 2 ¥ 31.37 23.21 18.54
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Fig. 8 Variation of adsorption capacity on the three silica gels

with adsorption time
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Experimental study of the adsorption of gasoline vapor on different
silica gels

YAN Kele
SINOPEC Research Institute of Safety Engineering, Qingdao 266071, China

Abstract The performance of adsorbents plays a critical role in the adsorption of gasoline vapor mixtures. Therefore, this paper
systematically characterized the pore structure information of three kinds of silica gels, gel-A, gel-B and gel-C. The standard
adsorption energies were calculated, and the performance of the first passivation adsorption and dynamic adsorption were also
investigated. The experimental results showed that gel-A is rich in microporous area, however, gel-B and gel-B exhibit obvious
mesoporous character. The standard adsorption energy calculated can also reveal the microporous distribution of the three silica
gels. In addition, the adsorbed capacity of first passivation and dynamic adsorption shows the same trend, gel-A > gel-B > gel-C.
Gasoline vapor adsorption on silica gels was determined by microporous distribution, thus affecting the corresponding adsorption
capacity.

Keywords oil vapor recovery; silica gels; adsorbent; adsorbent passivation; dynamic adsorption; adsorption mechanism
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