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Table 1. Factor levels for heat treated and control wood samples
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Table 2. Completely randomized designs (CRD) of wood samples properties by one-way ANOVA
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Figure 1. Color Lightness of heat-treated black poplar wood and control samples before and after weathering
(Tree age: 18 and 38 years - Timber thickness: 4, 5 and 6 cm - Timber depth: surface (S) and middle (M))
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Table 3. Color lightness (L") comparison and grouping means before weathering
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Table 4. Color lightness (L") comparison and grouping means after weathering
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Figure 2. Color deference of heat-treated black poplar wood and control samples before and after weathering
(Tree age: 18 and 38 years - Timber thickness: 4, 5 and 6 cm - Timber depth: surface (S) and middle (M))
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Table 5. Color diference (AE") comparison and grouping means before weathering
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Table 6. Color diference (AE") comparison and grouping of means after weathering
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Figure 3. Contact angle of heat-treated black poplar wood and control samples before and after weathering
(Tree age: 18 and 38 years - Timber thickness: 4, 5 and 6 cm - Timber depth: surface (S) and middle (M))

-0 gas 0 a0 Sl gme OVnl e 5l 0 5 F s
YA 5 VA Gbasisas o Olgll Gle Gas Slead 4 b
Al sanlie (ool e Ol s an » s JW
S Gos Sl oad 4 I YA 5 VA Gbadisai 5o (rizan
sanlin 5l pime OVl iz scubins o Ll
AV Jsaz) s

ool S b B s w6 b, il U
2 Y dsan) s el Ssslen 5lam ol asls ol
Sam ol sl beSibe on s
om xS calaly s Llssae BOal Ssslen
A ol 3 b Sl

J oS30 503l b s asly s iles 5oy S

el 50 3l LV Sy 53 ke S35 |
14 slazel i s 1 oot DBl il U]
Sl ol s aala JLA sl sa o ol plas ws s
- sme SVl FVASS 5 0VA-S [l s saa s
Ol s el Jll YA bdse o s sanline (gl
A s o oz sanlin Hb gme Ml s o)) >
JU YA VA ok sad o g5z OIS (ba Gas Slea
oo sine Ml e ile # 5 0 F Caalis de a o
e Gas 5l ead 4 VA law e 5o o sanlis
B9 55 L pme N e Sl 50 F culss
o b (b Gas Sl ead 4 S YA a5



jww‘w)éwf‘\.y \O-
J’)‘ﬁ 38 el sl slpeSile e s S 5 amlio -V Jous
Table 7. Contact angle comparison and grouping means before weathering
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Abstract

In this study, black poplar (Populus nigra) wood from Zanjan province was used in two age
groups of 18 and 38- years old. Timbers with thicknesses of 4, 5 and 6 cm were prepared from
each age group. The prepared timbers were modified during the heat treatment process
(Thermowood) at a constant temperature of 212 °C. Experimental samples were cut from the
surface and middle depth of heat-treated timbers. Heat-treated and control wood samples were
subjected to accelerated weathering for 150 hours. Color lightness (L"), color difference (AE")
and water droplet contact angle were measured for heat-treated and control samples before and
after weathering. In order to investigate the wettability, the contact angle of the static water drop
- was measured according to the ASTM D 5946 procedure. In general, before weathering, the
brightness of the heat-treated samples decreased compared to the control sample, but after
weathering, the lightness of the control samples decreased and the lightness of the heat-treated
samples increased. Also, the value of color difference of samples after weathering compared to
before weathering showed a significant decrease statistically. Heat treatment increased the contact
angle of water droplets of the samples by 60.31% and the contact angle of water droplets of the
heat-treated and control samples increased significantly after weathering compared to before
weathering.

Keywords: Black poplar wood, Color changes, Color lightness, Contact angle, Heat treatment.



