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Figure S1. Weight loss after lignin modification and bleaching. (a) balsa, (b) bass, and (c) pine woods.



[image: ]

Figure S2. SEM images of balsa, bass, and pine NWs and BWs.
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Figure S3. Experimental stress-strain curves of epoxy, NWs, and Epoxy/TWs using (a) balsa, (b) bass, and (c) pine woods.
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Figure S4. Images of PDLC/TWs below 25 oC and above 40 oC and SEM images of PDLC/TWs. (a) balsa, (b) bass, and (c) pine PDLC/TWs. 
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Figure S5. (a) Enlarged view of the FTIR curves between 1450 and 1650 cm−1 in Figure 4d.  (b) FTIR and (c) Raman spectra of balsa, bass, and pine PDLC/TWs.
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Figure S6. DSC spectra of PDLC film and PDLC/TW.
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Figure S7. Comparison of the thermal conductivities of glass and PDLC/TW.


8

image1.tiff
—_—
[
-

Weight loss (%)

20

15

10

Balsa

= Bleaching
®  Lignin modification

3
Time (h)

6

G

Weight loss (%)

Bass
= Bleaching H
201 4 | ignin modification
15
10 = -
«
5
0
0 3 6

Time (h)

—_
)

Weight loss (%)

30
25
20
15
10

Pine

Bleaching
Lignin modification

3 6
Time (h)





image2.jpeg
Radial Longitudinal Longitudinal





image3.tiff
)

Stress (MPa) -
NoWw P - )

o © © O O

=

o Balsa Epoxy/TW|

* Epoxy resin

2 3 4 5
Strain (%)

—_
o
=
N W b oo o
S & & © ©

Stress (MPa)

=
=

v Bass NW
v Bass Epoxy/TW
* Epoxy resin

3 4 5
Strain (%)

—_
Stress (MPa) )

= N w & 0 o

o O O © © O O

© Pine NW
© Pine Epoxy/TW|
» Epoxy resin

2 3 4 5
Strain (%)




image4.tiff




image5.tiff
—_—
)
~

Absorption (%)

—— Balsa PDLC/TW|
——Balsa TW
——PDLC film
——NOA 63 film

1607

1500 1600
Wavelength (cm ")

—_
o
-~

Intensity (a.u.)

——PDLC film (c) ——PDLC film
—— Balsa PDLC/TW| ——Balsa PDLC/TW|
——Bass PDLC/TW ——Bass PDLC/TW
——— Pine PDLC/TW ’5 ——Pine PDLC/TW

Ej BT

2

7]

EL L L A

_.lL..J ).
1000 2000 3000 4000 1000 2000 3000 4000

Wavelength (cm™)

Raman Shift (cm™)




image6.tiff
c,Jg'°c)

23

——PDLC film
2.2 ——PDLC/TW
21t
201

1.6 ’ v

25 30 35
Temperature (C)

40 45




image7.tiff
PDLC/TW

Glass

- © © ©o o o
(LM W M) AyAnanpuod jewsay L




