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In this study we used targeted modification method to extract lignin and hemicellulose from mature
latewood of Chinese fir ( Cunninghamia lanceolata ( Lamb.) Hook) successively. We applied
nanoindentation technology to study the effects of hemicellulose and lignin on nano-mechanical properties
of wood cell wall at nano-scale. Results showed that lignin influenced the modulus of elasticity( MOE)
significantly ( at 0.05 level) . The loss of elastic modulus was 6.53% after dedignifing treatment.
Hemicelluloses which act as an interfacial coupling agent between the highly ordered cellulose of the
microfibrils and lignin affected MOE of cell wall significantly ( at 0.01 level) . The loss of elastic
modulus was about 9. 16% after being treated with hemicellulose extraction. Hemicellulose and lignin
affected the hardness of cell wall significantly ( at 0. 05 level) which decreased with the degradation of
hemicellulose or lignin. After de-ignifing treatment the hardness of cell wall decreased by 16.98%
while it only decreased by 0. 87% after hemicellulose-extracting treatment.

Key words nanoindentation; cell wall; hemicellulose; lignin; modulus of elasticity; hardness

12011-07—14
(30730076) -
: o : 105515785667 Email: nj230036@ 163. com
1230036 130 60
:010—84789788  Email: feibenhua@ icbr. ac. cn 1100102
8
© http: // journal. bjfu. edu. cn



34

108
1.2.2.2
Hysitron
o 1 nN 10 pmo
N Berkovich
N o 100 nm
= 150 uN 30 puN/so
S, 5
N N N ~8 30 o
o 21 C
60%
o 1 o
’ AR B A
( )
_ BRI
° :PNGTESE T
1
1.1 1
Fig.1 Schematic representation of nanoindentation testing
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Fig.3 Typical load-displacement curves of cell wall
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Fig. 6 Residual deformation of cell wall
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