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Fig.1 The set-up of the Washburn wicking experiment
1—polytetrafluoroethylene sheet,
2 ,3—polytetrafluoroethylene case,
4—support, 5—plate, 6—tunable screw,

7—absorbent cotton, 8 —horizontal base
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Table 1 The physical properties of the liquids

LW AB B ~
r r T T A n P
probes -1 -1 -1 -1 -1 /mPa - s :m 3
/mN + m /mN + m /mN « m /mN + m /mN + m mba s /g + cm

n-heptane 20.30 20.30 0 0 0 0.3900 0.6840
1-bromonaphthalene 44.19 44.19 0 0 0 4.520 1.488
diiodomethane 50. 80 50.80 0 0 0 2.760 3.320
ethylene glycol 48.30 29.30 19.00 1.920 47.00 17.40 1.116
formamide 58.20 39.00 19.00 3.500 25.50 3.340 1.134
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Fig.2 The distance squared for £-CL-20

plates versus the time for different liquids
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Table 2 The constants of the equipment and the cosine of the contact angles

precontact

no-precontact

probes RI,/um cosf, RI,/um cosf, cosf 6/(%)
1-bromonaphthalene 1.544 0.9606 1.496 0.9826 0.9716 13.69
diiodomethane 1.228 0.8433 0.9599 0.9387 0.8910 27.01
ethylene glycol 0.9599 0.6975 1.230 0.7569 0.7272 43.37
formamide 1.702 0.5912 1.606 0.6054 0.5983 53.28

Note: R, in first line is the constant of the equipment from precontact with heptane, and R in second line is the constant from no-precontact with heptane.
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Fig.3 The distance squared for £-CL-20 plates versus the time:
bare (no precontacted with formamide)

and precontacted with the saturated vapor of formamide
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Determination of Surface Free Energy Components
of £-CL-20 by Thin-Layer Wicking Technique

DU Mei-na, LUO Yun-jun, LI Guo-ping

( School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The solid surface free energy components of £-CL-20 were determined by the Washburn equation with the thin-layer wick-

ing technique. The results show that the surface free energy components of £-CL-20 from different liquids are in good agreement with

each other. The total surface free energy r' of £-CL-20 is 42. 65 mJ - m >, which accords with the theoretic calculation result

41.28 mJ » m~*.

2.042 mJ - m ", electron acceptor component r” =0.32 mJ + m

. . . LW
The other determined values are dispersive component r,

=40. 61 mJ - m~

2 1 AB - _
, polar component r~ =

“? and electron donor component r. =13.02 mJ - m>. The

results also show that the apolar component is the main part in the surface free energy and £-CL-20 is a bipolar solid, which is more

basic than acid.

Key words: physical chemistry; £-CL-20; Washburn wicking technique; surface free energy component



