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Dynamic wettability and surface free energy of the Miscanthus
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Abstract: Silver grass (Miscanthus sacchariflorus), in the Poaceae family, is a tall, upright perennial grass
with high biomass. To explore the feasibility of using adhesives to glue silver grass stalks and then utilizing
them as a raw material for wood-based panels, dynamic wettability and surface free energy of silver grass
stalks were determined. The adhesive contact angle on the silver grass stalks was measured to fit a model of
dynamic wettability and compared using the diffuse-permeability coefficient K. The surface free energy of inter-
nal and external surfaces of the silver grass stalks was also measured by a Surface Tensiometer. Results showed
that the dynamic wettability model exactly simulated the effect of contact angle on time. Also, the wettability
order of adhesives on silver grass stalk was melamine-urea-formaldehyde (MUF) <<urea-formaldehyde (UF)<<
phenol-formaldehyde (PF), and the mean free energy of the silver grass stalk was 47.49 mJ-m™, which was
close to that of wood and higher than wheat straw. Silver grass can be glued by these three kind of adhesives
for wood-based panels making. [Ch, 1 fig. 4 tab. 9 ref. ]
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Table 1 Surface tension of test solution and component

F T 5K 3 S H 4t/ (mN-m™)

i 4 1 : - - -
Y Y b Y Y
B IK 72.8 51.0 21.8 25.5 25.5
JoK 2Bz 22.4 3.6 18.8 0.02 6.8
A=Y 18.4 0 18.4 0 0
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Figure 1 Contact angle of silvergrass stalk change as a function of wetting time
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Table 2 Dynamic contact angle model of silvergrass stalk
ZERF AL EViEIN) ik [l I 7 AR R E(R)
= B AP R T AR A 6=40.04+53.37exp(~0.13t) 0.976
E] 193 12 ) A 6=38.35+60.54exp (-0.38¢) 0.982
IR T A% i 6=40.36+53.19exp (-0.25¢) 0.969
L TR P R R 0=54.97+42.81exp(-0.201) 0.949
P i A 6=47.88+53.99exp (~0.37t) 0.982
U T2 ) A 6=51.37+43.06exp (-0.231) 0.937
= RN e R 1 R 6=44.79+50.25exp (~0.11¢) 0.974
N 3% 1 i3 T A i 6=42.17+56.64exp(-0.31¢) 0.979
o IR TR 4 Rl 6=42.95+50.79%xp(~0.32¢) 0.970
! = e B R T B 0=50.72+43.55exp (~0.101) 0.988
AT T 1 44 g 6=47.70+53.69exp (-0.25t) 0.970
FIR I A3 6=49.77+44.13exp (<0.11¢) 0.940
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Table 3 Contact angle and K values of silvergrass stalk surface

RS ZERFERmE ikl wIlG R A 0./(°) Vi dEfil s 6./(°) K {8
IR U O TR AR B 96 39.5 0.189
SEi] i} 15 A g 99 375 0.630
I I A% g 94 38.0 0.372
3
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JOR S A i 94 415 0.413
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SR 3 5 A g 102 46.5 0.298
I I A4 g 97 475 0.113
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Table 4  Surface tension of silvergrass stalk
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