41 5 Vol. 41 , No. 5

2005 9 SCIENTIA SILVAE SINICAE Sep., 2005
*
( 200051)
3 s
2 s
) \ Lewis
:S781. 4 tA :1001 - 7488(2005)05 - 0106 - 04

Absorption of Liquids in Capillary and Nomr Capillary of Wood and
the Effects of Liquid Properties

Wu Hongyuan Yue Bin Shen Qing
( Departnent of Polymer Materials , College of Material Science and Engineering of Donghua University — Shanghai200051)

Abstract: Applying water, formamide and diiodomethane , as probe liquids to penetrate into pine wood at its capillary and norr
capillary sections , respectively , the dynamic absorption models of wood had been deduced based on recorded absorption curves .
Results showed that wood absorbs liquid in both capillary and norr capillary sections following three steps, i.e. both the initial
and final steps followed the zero order adsorption rate , while the bulk step was complexly dominated by a first or second order
adsorption rate . Moreover, it was also found that the viscosity , polarity and the Lewis acid base interactions of liquids were main
factors to influence wood absorption .
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Tab. 1 Surface properties of liquids
Liquids W(mNem ) x"W(mNem ') n/(mNem ') xT/(mNem ') v /(mNem!) IR/ 7fep
Diiodomethane 50.8 50.8 0 0 0 0 0.028
Water 72.75 21.8 51 39. 66 16.39 0.70 0.010
Formamide 58.2 39 19 3.54 25.49 0.33 0. 046
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Fig. 1 Absorption of three liquids in wood
a. Water, b. Formamide , ¢ . Diiodomethane ,NC : The non-capillary ,C: The capillary .
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Tab. 2 Kinetic model for absorption of liquid in wood
1 2 3
Liquids Model for 1° absorption stage Model for 2™ absorption stage Model for 3™ absorption stage Ref .
W=58.50 +1.14¢ W=110.75+0.66¢- 5.15x 10" *# W=264.65+0.14¢ NC
Water W=74.58 +1.09¢ W=120.29 +0.59t- 2.62x 10" *¢ W=289.44+0.16¢ C
W=36.22 +0.65¢ W=67.47+0.76t - 4.41 x10 *# W=296.42 +0.04¢ NC
Formamide W=98.88 +0.54t W=1268.45- 0.37t+1.64x10 3+ - 1.24x10°°¢ W=324.05+0.10¢ C
W=3.48 +5.43¢ W=31.97 +0.66t- 1.67x10 W=127.90 +0.18 ¢ NC
Diiodomethane W=6.14+7.97t W=51.96+0.79t- 2.05x 10" ¢ W=141.64 +0.24¢ C
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Tab. 3 Parameters of kinetic model in relation to absorption of liquid in wood and the milestone time for different steps
1 2
Liquids Initial absorption rate/( mges” ') Final absorption rate/( mges” l) The first turning point/s The second turning point/s Ref .
1.14 0.14 83.70 577.20 NC
Water 1.09 0.16 86.90 683.00 C
0.65 0.04 423.49 1227.37 NC
Formamide 0.54 0.09 350.42 730.52 C
5.43 0.18 5.10 176.73 NC
Diiodomethane 7.97 0.24 5.97 274.33 C
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