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» Surface properties of wood
- depth of penetration
- uniform distribution of adhesive
- bonding quality
» Surface free energy (SFE)
- critical surface tension method (CST)
- geometric mean method (GM)
- harmonic mean method (HM)
- acid—base method (AB)

» Our objective
- calculate the SFE of poplar wood
- analyze the differences of compression treatment
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7. -surface tension of test liquid, 7s -surface free energy of the solic
@ -contact angle, Y -solid/liquid interfacial energy

1 Critical surface tension method (CST)
cosd -1

b
2 Geometric mean method (GM,

y (L+cos8) = 2(\/73 i+ \/75"75 )

y< and y?Is the dlspersed and polar component of surface free
energy of the solid

Ve =)Lt



3 Harmonic mean method (HM)
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7 (1+c0s0) = —=— S
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4 Acid-base method (AB)

¥, (1+cos6) = 2\/7”“ w2 v 2 vsel
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v -Lifshitz—van der Waals component of test liquids

Y. -electron—donor parameter

+

VL -electron—acceptor parameter
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Testing liquids
» \Water
» n-Hexane

» Glycerol
Contact angle(¢ ) measurements

Wilhelmy plate method
Preparation 01: Specimens KSV Sigma 701 Tensiometer
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CR =0 CR=12% CR=25% CR=34% CR=48% CR =58%

normal wood compressed wood
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1. Critical surface tension method (CST)

T
»y. increases g5 %
slightly b g2
i J y y *g_g 66 - ®
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compressionratio 5=, -

(CR) 60

0 10 20 30 40 50 ¢
CR(%)
» The maximum Critical surface tension of compressed popl:

i wood with different CR
value is 70.4mJ.m2 at

CR of 48%
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: d
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A- pol t(y?
Surface free energy of polar component ( 75 )

compressed poplar wood with
different CR ( GM approach)
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y=-0.011x2+0.914x + 54.44
R*=0.95
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Q ) y=-0.011x2+0.975x + 44.10
1 .- R*=0.939
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Surface free energy (mJ.m2)

O- total SFE (. )

<-dispersed component (73)
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0 10 20 30 40 50 60 /\- polar component ( Vs )
CR(%)

SFE of compressed wood with
different CR ( HM approach )
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2 O- total SFE(7s)
.. . LW
O e SN s SR <- dispersed component ( /s )
0 10 20 0. 40 50 60 /\- polar component ( 7<)

: +- electron—acceptor (!
SFE of compressed wood with ptor (75 )

different CR ( AB approach ) X - electron—donor (y )
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The values of SFE(7s ) of normal poplar wood

@ Total surface free energy
Dispersed component
Polar component

B Electron—acceptor component
Oelectron—donor components, 1
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wood without copression (mJ.m?) —

Surface free energy of normal poplar
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The values of SFE and components
obtained with approaches of CST, GM,
HM and AB.
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€ The 7c value of poplar wood increases slightly by
Increasing of CR.

€ GM approach gives the highest value(96.1 mJ.m?) of
SFE compared to other approaches.

@ The 7s" keep unchanged at 18.4 mJ.m2 with the
poplar wood compressed or not
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Thank You
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