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Fig.1 Schematic diagram of SLGI device ?"]
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Tab.1 Micropore structure parameters from CO,

adsorption at 273 K

R R Viie/(mL = g~ 1) Dhyic/nm Suic/(m? » g~ 1)
AC 0.216 0 0.892 2 484.1
CMS 0.2158 0.635 4 679. 3
ZSM 0.158 2 0.355 1 890. 7
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Fig. 2 Gas recovery curve during spontaneous water-N,

imbibition of different samples
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Tab. 2 Kinetic parameters of spontaneous water-N, imbibition of different samples

W, B 551 Ve/(mL+ g™ 1) ky/s7! ky/(gemL™1es 1) c/s AH XM BB R? 5% 221 J7 Fl RSS
AC 4. 630 1.65X 102 8.82Xx10°7 260. 79 0.812 8 4.45X107°
CMS 5. 809 8.08X1073 9.69x10 969. 99 0.998 9 2.11X10°3
ZSM 2.822 6.14%X10 3.11x10°° 12 571.25 0.993 9 4.72X10°1
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Fig. 3 Effect of different liquid probes on SLGI
behavior of CMS
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Tab. 3 The physical properties of H, O and

C,H; OH at 303 K%
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4 BE 0.47~0.51 21.2 1.003 0
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Tab. 4 Kinetic parameters of spontaneous liquid-N, imbibition by CMS

WIRBE  Vo/(mL-g D k/s7! ky/(g+mL™" e s™h) /s MR R B R 5% 22 °F-J7 Fil RSS
K 5.809 8.08X107° 9.69x 10 969. 99 0.998 9 2.11X107°
LB 2.370 2.51X107° 4.13%10°7 2 321.63 0.945 4 2.51X107°
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Fig.4 Effect of different gas probes on SLGI
behavior of CMS
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Tab. 6 Kinetic parameters for spontaneous water-gas imbibition by CMS

AEEE Vo/(mLeg D ki/s™! ky/(gemL ! es 1) /s AR TE R L R? 5% 22 F J5 fl RSS
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Characterization of microporous materials

by spontaneous liquid-gas imbibition
HUANG Yiwei, XU Shaoping” s LI Wenzhe

( School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: In order to provide an efficient way to characterize porous materials, with H,O and
C, H;OH as liquid probes, N;, O, and CO, as gas probes, spontaneous liquid-gas imbibition (SLGI)
behavior of three adsorbents (i. e. AC, CMS and ZSM) under 303 K and ambient pressure was
investigated. A kinetic model for describing SLLGI process of microporous adsorbents was introduced
to fit the SLGI curves for extracting quantitative information. The results indicate that SLGI
experiment is sensitive to the variation of adsorbents, liquid probes and gas probes. The gas recovery
over time is closely related to the pore structure and surface properties of the adsorbent, as well as the
properties of the gas and liquid probes involved. SLLGI curves give information related to the micropore
volume and the density of the adsorbed gas reflected in equilibrium gas recovery volume V., the
relative size of the micropore and the fluid probes as well as the gas adsorption state revealed by
microporous diffusion rate coefficient £, , and it could also reflect the pore size distribution uniformity
of the adsorbent, the affinity between the adsorbent and the liquid probe as well as the adsorption

density of the gas probe in micropores of the adsorbent,

Key words: microporous materials; spontaneous liquid-gas imbibition; pore structure; surface

property



