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Table 1 The diffusion coefficients of three small molecule solvents at infinite dilutions
in the PVA membrane material at 388. 15 K

Solvent ~ F,/(mL - min~!) Ty/min W,/ min Ty/min  p/(m? « s71) H/m C 101°D>/(m? - s71)
Water 28.82 0.931 0.1270 0. 442 0.0959 0. 006 72 0.003 82 17.62
37.29 0.763 0.102 0 0.358 0.1189 0. 006 45
45.34 0. 659 0.087 0 0. 308 0.1387 0. 006 29
52.59 0.588 0.078 0 0.275 0.154 4 0. 006 35
61.18 0.525 0.070 0 0.242 0.1727 0. 006 42
72.33 0. 469 0.063 0 0.217 0.196 6 0.006 51
Methanol 28.82 0.539 0.084 0 0. 442 0.0959 0. 008 80 0. 039 27 1.00
37.29 0. 442 0.072 7 0. 358 0.1189 0. 009 80
45.34 0.373 0.064 0 0. 308 0.1387 0.010 60
52.59 0.333 0.058 6 0.275 0.154 4 0.011 20
61.18 0.292 0.053 0 0.242 0.1727 0.011 90
72.33 0.261 0.049 0 0.217 0.196 6 0.012 70
Ethanol 28.82 0. 506 0.096 4 0. 442 0.0959 0.013 10 0.035 89 0.78
37.29 0.412 0. 080 6 0. 358 0.1189 0.013 80
45.34 0.35 0.070 0 0. 308 0.1387 0.014 40
52.59 0.31 0.064 0 0.275 0.154 4 0.015 40
61.18 0.272 0.057 2 0.242 0.1727 0.016 00
72.33 0.242 0.051 8 0.217 0.196 6 0.016 50
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Table 2 The diffusion coefficients of three small molecule solvents at infinite dilutions

in the PVA membrane material at various temperatures

K 10°D* /(m? + s71) 101D /(m? - s 1)
Water Methanol Ethanol Water Methanol Ethanol
373. 15 2.399 0.413 393.15 39.082 1.107 0.787
378. 15 4.760 0. 499 398. 15 2.054 0.793
383.15 8.678 0. 693 403. 15 0. 801
388. 15 17. 635 1. 001 0. 780 408. 15 0. 805
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sion constant of three small molecule solvents
in the PVA membrane material

Solvent Dy/(m? +s71) AE,/ (k] - mol 1)
Water 7.50 x 10" 167.97
Methanol 1. 60 75.90
Ethanol 1.51x10°" 2.13
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Measurement of Diffusion Coefficients of Water, Methanol and Ethanol
Solvents at Infinite Dilution in the PVA Membrane Material

JIANG Zhen, LI Ji-Ding” , ZENG Chu-Yi, CHEN Jian, CHEN Tian-Quan, CHEN Cui-Xian
(Research Center of Membrane Technology and Engineering, Department of Chemical Engineering,
Tsinghua University, Beijing 100084, China)

Abstract Gas chromatography is a new, fast, accurate and convenient technique for studying the relationship
between small molecule solvents and polymer membrane materials. Many parameters of dissolution and diffu-
sing characters of a small molecule in a polymer can be measured by this method. The retention time and the
peak widths at half-height of water, methanol and ethanol in the stationary phase of PVA were obtained in this
work. The diffusion coefficients of the small molecule solvents at infinite dilution were calculated with van
Deemter equation. The graphs plotted according to the results of the diffusion coefficients of the three small
molecule solvents at infinite dilution vs. temperatures were in agreement with the Arrhenius equation. The va-
riance in the diffusion coefficients at infinite dilution of three small molecule solvents was analyzed according to
the differences in molecular size.
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