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ABSTRACT

As is generally known wood undergoes changes as a consequence of thermal
modification. Extensive research have been published on the field of thermal modification but
thermal properties of thermally modified underutilized wood species such as native poplar
wood (Populous spp) has not been deeply reported. Native poplar such as black poplar (Populus
nigra L), widely distributed across Europe, Asia and northern Africa is considered as an
important species of floodplain forests (De Rigo et al 2011) and is one of the cheaper
hardwoods. Poplar wood is rarely used in the production of fine furniture, but extensively used
for pulp and panel productions that result in an important economic impact worldwide. In order
to develop models for predictions in different applications such as facade or fire resistance,
reliable data of thermal behaviour of thermally modified wood at high temperatures are needed
(Kol and Sefil 2011).

In this work the thermal behaviour of native black poplar after thermal modification according
to (Todaro et al 2017) at different temperatures (180 °C, 200°C and 220 °C) was analysed and
compared to reference samples (Fig. 1).

Measurements of thermal conductivity and thermal diffusivity in radial direction of poplar
wood boards have been performed with ISO-MET 2104 at room temperature. The evaluation
was based on analysis of the temperature response of the analysed material to heat flow
impulses (Bekhta and Dobrowolsk 2006). Porosity determination was carried out using the
automatic pycnometers Ultrapyc 1200e (Co. Quantachrome, USA).

The results (Table 1) indicate that the thermal conductivity of modified wood samples stay
unchanged at 180°C but is significantly changed after a modification occurred at 200 or 220°C.
Regarding the porosity, only in the samples treated at 220 °C showed a significant difference
with the control. This evidence could be caused by the large degradation of wood structure after
modification at high temperature. Mass loss increased and both density and equilibrium
moisture content dropped down significantly after modification. Preliminary results showed
that for selected purposes, where high insulation is needed such as saunas, windows, and for
facades elements the use of this material might be a better option than untreated wood.
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Table 1: Thermal propertie, porosity, density, moisture content and mass loss of poplar wood treated at
different temperatures. Results are for means, (standard deviation), and letter ranking per Duncan’s multiple
range test for significance level of 0.0. Differences among mean values with same letter are not significant.

N T.C. T.D. Porosity Mass Density U

(W/m K) (m?/s) (%) Loss (kg/m) (%)

s (8:(1)33) ’ (g:égg) ) (?.lsg) o a3 199
I L S LT SRV
AR S S S
G A S AT VR

T'C Thermal conductivity, P Thermal diffusivity; “number of samples

Figure 1: Samples preparation
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