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Figure S1. Image of TO coated shim steels containing hCNC of a) 0%, b) 1%, c) 2%, and d)

3%.
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Figure S2. Schematic image of (a) one layer and (b) multilayer applied TO coating films on
the substrate.
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Figure S3. 1D X-direction’s roughness images of a) bare, b) pure TO coated, c) 5wt% hCNC-
TO coated, and d) 10wt% hCNC-TO coated wood specimen.

Y: pum
m - |
| - |
o o
o 256 512
R,:0.67, R,: 0.92, R, 12.15, R,: 10.42 um X: pm R,:0.77, R;: 0.98, Ry: 11.19, R, 7.42 pm
R,:0.47,R,: 0.61, R,: 10.19, R,: 5.76 um R,:0.30, R;: 0.40, R;: 6.15, R,: 4.39 pm

Figure S4. 2D roughness images of a) bare, b) pure TO coated, c) 5wt% hCNC-TO coated,
and d) 10wt% hCNC-TO coated wood specimen.
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Figure S5. Closer examinations of TO coated (multi-layers applied to be about 100 um
trickiness as seen in Figure S2-b) maple wood specimens with (a) bare wood, (b) 0 wt%, (c) 5
wt%, and (d) 10 wt% hCNC using a 2-inch-wide flat paint brush.
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Figure S6. OTR (oxygen transmission rate) of neat PLA, pure TO, 5wt%hCNC-TO coat, and
10wt%hCNC-TO coat films.

S-4



