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Abstract: Influence of thermal modification in nitrogen atmosphere on the gloss of black poplar (Populus nigra
L.). Heat treatment of wood is a process to which improve mechanical and physical properties. During this
treatment is observed changes aesthetic properties of wood among others gloss. The aim of this research was to
conduct the influence of time and temperature on surface gloss of black poplar wood (Populus nigra L.). Wood
was modified by heat treatment process in nitrogen atmosphere in temperaturg¢ from 160 °C to 220 °C, and
during the following time periods 2 h - 8 h. Under the influence of modification Surface of modified wood
change the gloss of black poplar wood. There was correlation between temperature and gloss changing and
longer time of treatment. In temperature 220 °C decrease og gloss was 45 % for radial section and 52 % for
tangential section. Influence of time and temperature on modified black poplar wood was different and depend
on section. Temperature of modification was in 20 % accountable for gloss change on radial section and in 38 %
for gloss change on tangential section. Influence of time during the proces was much smaller then temperature
parameters and was 3 % and 5 % respectively for radial and tangential section.
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INTRODUCTION

Wood was a important material for people from ages. Nowadays wood is also very
popular material because of many advantages. Wood is a renewable, environmentally friendly
and has a high strength (depend from the species) and natural durability (Nguyen et al. 2018).
Additionally wood have a natural aesthetic qualities, has a wide range of color and attractive
wood drawing. Nowadays the huge cutting of forest around the world reduce the level of
forest resources. This proces has a negative influence on environmental (Machon 2013).
Consuming of wood and wood products is still rising up because of that area of wood
plantation of fast growing species also rising up (Kelty 2006, Szostak et al. 2013, Dimitriou et
al. 2015, Liesebach 2020).

One of the species which is using to cultivate on the plantation system is black poplar
wood (Populus nigra L.) (Niemczyk 2016). Depsite black poplar wood is rarely using as solid
wood to produce elements among others noon intensive color of heart wood and monotonous
wood figure. Moreover most of the application needs to be improved their properties like
durability dimensional stability. These properties limited using of black poplar wood by what
poplar wood is mainly consumed by cellulose industry and as a fuel material (Kozakiewicz et
al. 2019).

One of the way to change the properties of this wood and widening potential uses in
new sectors of wood industry is thermal modification process (Gunduz et al. 2009, Sandberg
et al. 2017). This is alternative for chemicals modifications and much environmentally
friendly (Olek and Bonarski 2008). Nowadays thermal modification proces is considered as
environmental friendly (Boonstra and Tjeerdsma 2006, Olek and Bonarski 2008). The most
popular wood modification at the world are: ThermoWood® in Finland, Retification® and
Torrefaction® in France, PLATO-wood® in Netherlands, and Oil-Heat Treatment (OHT) in
Germany (Sahin 2017, Slabejova et al. 2021, Suri et al. 2021).
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Thermal modification of wood is lead a temperature rage from 160 °C to 230 °C
(Zauer et al. 2014, Candelier et al. 2017). Chemical properties, physical properties and also
mechanical of wood after modification process are permanently changing (Esteves and
Pereira 2009; Rautkari et al. 2014, Hill et. al. 2021). One of the most important properties of
wood using after thermal modification process is change of color. The most important
parameters of modification process which influence on wood color are temperatur¢ and time
of modification. After heat treatment wood is darknes. Darkening has a positive correlation
with time and temperature of modification process (Bekhta and Niemz 2003, Kamperidou et
al. 2013, Icel et al. 2015, Bytner et al. 2022), evenly on whole cross section (Barcik et al.
2015, Gao et al. 2016). Heat treatment process give possibllity to take a wood color from light
brown to dark brown, most often resembling or substitution exotic species of wood (Gunduz
et. al 2009). In the literature also are topics connected with gloss of wood. According to
Aksoy et al. (2011) heat treatment caused a decrease in gloss values of Scots pine. Decrease
of gloss during heat treatment process observe Gurleyen et al. (2018) on hornbeam, poplar,
chestnut and Uludag fir wood.

Heat treatment process causes irreversible changes in chemical composition and
structure of treated wood. To the greatest extent are degraded hemicelluloses (Chen et al.
2012, Bytner et al. 2021). Some authors show that there is a positive correlation betwen
decomposition of hemicelluloses changes in extractives substances to darkening of wood .
This changes are causes high temperatur¢ and changes in structure of lignin composition.
(Sundqvist and Morén 2002).

The aim of this research was to term influence of temperature and time of
modification process in nitrogen atmosphere on gloss of black poplar wood in cross section
(radial and tangential). This research should to broadening the knowledge on the thermal
modification of fast growing wood as black poplar in the context in future implementation as
a alternative for exotic species.

MATERIALS AND METHODS
Black poplar wood samples

40 years old black poplar wood (Populus nigra L.) was used as research material.
Poplar was cut in Poland (eastern part of the Mazovia province, State Forest District Sokolow
Podlaski). The trees had a diameter at breast height (DBH) up to 0.5 m and a mean growth
ring width greater than 5 mm. The dimensions of the samples used for modification were as
follows: 20 mm (radial), 20 mm (tangential) and 300 mm (longitudinal). Beans used to
modification process didn’t have any defects such knots, tangled fibres, cracks, insect trails or
rot. The surface of the wood samples was finished by planting. One of the series of samples
was a control group (without modification process). The density of non-modified poplar wood
determined according to the ISO 13061-2:2014 standard, at 0 % moisture content, was 375 +
38 kg x m,

Black poplar thermal modification in nitrogen atmosphere

The modification of black poplar wood was carried out in nitrogen atmosphere at the
temperatures of: 160 °C, 170 °C, 180 °C, 190 °C, 200 °C, and 220 °C. The modification time
(for each of the modification temperatures) was: 2 h, 4 h, 6 h, and 8 h. Each variant of
modification was performed on 30 samples, each of them characterised by a similar average
density. The thermal modification process was carried out according to the methodology
described by Bytner et al. (2021).

90



Wood gloss examination

Wood gloss was measured in two point on radiala and two point on tangential section.
For each series was measured 15 samples. Summary were collected 30 measurement point for
each series for each section (native and modified wood). To this investigation were used
SPEKTROMASTER 565-D (ERICHSEN GmbH & Co. KG, Hemer, Germany) with 60-
degree gloss head.

Statistical analysis

The statistical analysis of results was carried out with the use of the STATISTICA
Version-13.3 software of StatSoft, Inc. (TIBCO Software Inc., Palo Alto, CA, USA). The
analysis was based on the t-test or the ANOVA (Fischer's F-test), with a significance level (p)
of 0.050. The percentual impact of the analysed factors (temperature and time of
modification), the so-called Factor Influence on the gloss of black poplar wood was analysed.
The control group was non-modified wood.

RESULTS

In table 1 were presented results of gloss in black poplar wood for radial and
tangential section. The gloss value for non-modified black poplar wood (native) for radial and
tangential section was respectively 6.7 (+ 1.0) GU and 5.2 (+ 0.6) GU. Differences were
statistically significant (p < 0.05). After modification process depend on parameters of
modification the gloss value for radial section and tangential section was respectively from
about 4 GU to about 5 GU and from about 2.5 GU to about 4 GU.

Table 1. Values of the gloss of black poplar wood thermally modified in nitrogen atmosphere; standard
deviation in parentheses

Poplar wood Gloss (GU)
P Radial section Tangential section
Native 6.7 (1.0) 5.2 (0.6)
. Modification temperature Modification temperature
Modified
- (°C) (°C)
M‘t’idn'q‘:c(aht)'on 160 | 170 | 180 | 190 | 200 | 220 | 160 | 170 | 180 | 190 | 200 | 220
5 4.9 4.8 4.8 4.9 4.6 4.3 3.7 3.5 3.6 35 35 34
(0.4) | (06) | 0.7 | (0.7) | (0.8) | (1.0) | (0.3) | (0.3) | (0.4) | (0.5) | (0.7) | (0.8
4 5.1 4.7 4.8 4.8 4.1 4.1 4.2 3.8 34 34 3.0 2.5
(05 | (0.3) | (0.5) | (0.8) | (0.4) | (0.6) | (0.2) | (0.2) | (0.3) | (0.4) | (04 | (08
6 5.1 4.6 4.7 4.7 4.2 3.9 4.2 3.5 34 3.4 3.1 2.5
(0.4) | (0.8) | (0.7) | (0.6) | (1.0) | (0.5) | (0.2) | (0.4 | (0.3) | (0.5) | (0.3) | (0.9
8 49 4.7 4.4 4.4 4.0 3.7 3.6 3.6 3.2 3.3 2.8 2.5
(0.7) | (0.6) | (0.3) | (0.9) | (0.4) | (0.8) | (0.2) | (0.3) | (0.2) | (0.2) | (0.5) | (0.6)

Based on the result can be unequivocally stated that gloss value was higher on radial
section then on tangential section and this differences were observe regardless the parameters
of the modification process (time and temperature). This differences are statistically
significant (table 2). Literature confirm this observation. Bekhta et al. (2014) check the
influence of different wood veneer species such as alder, beech, birch, pine. All this species
were modified by thermo-mechanical method and all of them have the same dependance of
gloss — higher for radial section then fot tangential section. Dependance this, can be explain
by anatomy of wood and degree of roughness of wood surface. Difference in arrangement of
wood cells (vessels, fiber) on radial and tangential section influence on angle of incidence and
reflection sunlight, and in this way is difference between the value of gloss in radial and
tangential section. It should be noted that in the radial section, the rays have the form of
"Incontinuous bands"”, and in the tangential section they can be seen as very thin "strands"
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with wedge-shaped ends. Change in gloss of wood is a result of decrease density of wood
during thermal treatment process. It is a result of high temperature - decomposition of
structural and non-structural compounds of wood (decrease of wood weight which is
connected with raising of temperature and time of proces parameters). In the result of this is
higher roughness of wood surface what influence on dispersion of light during measurement
and lower value of gloss.

Table 2. Statistical analysis of the gloss results (t-test, p < 0.050, * — significant dependence, ns — no significant

dependence)

Radial g O S 0, 00 O S0 00 O S O 00 O SO 00 O S O 00 A SO 0
VS. 2 OOV LDLOUOLLULUOLLULLOLLOLDLOULUOLOLULOLDO
. > o] o] o o o o o o [e] [e] [e] [e] [e] [e] [e] [e] [e] [e] [e] [e] o o o o
Tangential 2 2 2 2 82 2R 8888388388888 8¢8¢8
cZUHHHH\—!HH\—!HHHHHHHHNNNNNNNN
NatiVeWOOd * * * * * * * * * * * * * * * * * * * * * * * * *
160°C2h * * ns * ns ns NSNS NsnNsSnNnsns *nsnsns *ns * * * * * x =*
160°C 4h * * * npsnsns * * * pspns * * npgnsg * * * * * * * * x *
160 OC76h * * nS * nS * * * * * * * ns * * * * * * * * * * *
160°C 8h * ns * * * pspsnsnsnsnsns *nsnsns *ns * * * * * x %
170°C2h * * * * png * npspsnsnsnsns *nsnsns *ns * * * * * x %
170°C 4h * * * * * * NSNS NS NSNS * nsnsnsnsns * * * * * % *
170°C 6h * * * * pnpspnsns * nS NSNS NSNSNSNSNsSnNsns *ns *ns * * *
170°C 8h * ns * * nsns * ns * nsnsns * nsnsnsnsns * * * * * x =%
180°C2h * ns * * nsns * nsnsS * nsns * nsnsnsnsns * * * * * x =%
180°C 4h * * * * * pnspsnps * *nNns *nsnsns *ns * * *x o x o x oxo%

180°C 6h * * * * * pgpnsnsnsnsns * * nsnsnsnsins * * * * x x %

180 oc_8h * * * * * * * * * * * * * * * ns ns * nS * nS * * * _c.ﬁ

190°C2h * ns * * nsns * nsnsnsnsns * *nsns *ns * * * * * x )\
190°C 4h * * * * pnsnsnsnsnsnsns *ns * nsnsns **o* kK ok kX
190°C 6h * * * * pnsnsnsns * nsnsnsnsns * nsns **o* ok ok kX
190°C 8h * * *k *k kg * * * pspsns * nsns*nsnsns *nsns *F
200°C2h * ps * * npS NS NS NSNS NS NSNS NSNSNSNSnNSs * *ns * pg * * *
200 oc_4 h * * * * * * * * * * * * * * * * * * * nS nS nS nS nS *
200 oc_6h * * * * * * * * * * * * ns * * * * * nS * nS nS nS nS *
200 oc_8h * * * * * * * * * * * * * * * * * * nS * nS nS nS *
220°C2h * ps * * npS NS NS NS NSNS NSNS NSNSNSNSNSnNsS *ns * * nsns *
ZZOOC_4h * * * * * * * * * * * * * * * * * * * * * * * nS *
ZZOOC_6h * * * * * * * * * * * * * * * * * * * * * * nS * nS
ZZOOC 8h * * * * * * * * * * * * * * * * * * * * * nS nS *

Tangential

Table 3. The percentual influence of temperature, modification time, interaction between temperature and
modification time on the gloss in the radial and tangential section of thermally modified black poplar

Factor Section
Radial Tangential
Fisher's Significance Influence Fisher's Significance Influence
F-test level of Factors F-test level of Factors
(%) (%)
F p X F p X
Temp. (1) 38.34 0.000000 20 114.23 0.000000 38
Time (2) 9.68 0.000003 3 26.83 0.000000 5
(1) x(2) 1.50 0.097616 2 11.16 0.000000 11
Error - - 75 - - 46
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Observed tendence decrease gloss after thermal modification of wood confirm results
in other scientist studies (Aksoy et al. 2011, Korkut et al. 2013). During this research,
observed that influence of temperature and time of treatment value of gloss decrease. In this
experiment based on black poplar wood Based on the results from black poplar is observed
that in the range of temperatur¢ from 170 °C to 190 °C in the most analysis result don’t find
statistical differences of gloss value (table 2). It follows that in this temperatures gloss value
are close (in the same section). Parameters of modification was different and influence from
the section (table 3). The biggest difference were connected with temperature of modification.
Ttemperature of heat treatment proces influence on changeing in gloss value in 20 % in radial
section and in 38 % in tangential section. Influence of modification time was much lower but
also was twic time iger for tangential section (5 %) then for radial section (3 %). High value
of error inform that exist others parameters which influence on gloss value in wood after
thermal treatment process.

After heat treatment in nitrogen atmosphere gloss value for blac poplar wood decrease
from 24 % to 45 % for radial section and from 19 % to 52 % for tangential section. Baysal et
al. (2014) after treat treatment conduct in hot air in oven for 2 h, 4 h, and 8 h at 140 °C, 170
°C, and 200 °C take decrease of gloss results in Oriental beech (Fagus orientalis Lipsky)
wood from 0.63 % to 39.69 %. During this research at poplar wood observe highest decrease
of gloss value. For example, gloss of poplar wood compared to to native wood decrease in
temperature 200 °C for 2 h, 4 h, 6 h and 8 h respectively on 31 %, 39 %, 37 %, 40 % for
radial section and on 33 %, 42 %, 35 %, 37 % for tangential section. According to Aksoy et
al. (2011) for Scots pine wood (Pinus sylvestris L.) modified under atmospheric pressure and
in the presence of air, in temperature 200 °C during 2 h, 4 h and 8 h, noticed decrease of gloss
on 22.2 %, 36.6 % and 31.8 %. Whereas for the same parameters of treatment Baysal et al.
(2014) for Oriental beech (Fagus orientalis Lipsky) wood, was observed decrease of gloss on
14.1 %, 33.8 %, 39.7 %. Similar resources made Can (2020), which modified pine wood
(Pinus sylvestris L.) and poplar wood (Populus euramericana), and in the next steep used a
coating for Surface of wood. Depsite the secure of wood surface by coating wood after
modification process has a decrease a gloss value. Zhou et al. (2021) in his research were
modified mahogany (Swietenia) wood. After heat treatment at temperature 200 °C gloss value
in longitudinal direction parallel to fiber decrease from 3.86 GU to 2.59 GU.

CONCLUSIONS
Based on the conducted study the following conclusions were formed:

1. Poplar wood (Populus nigra L.) after wood modification in range of temperature from 160
°C to 220 °C and time from 2 h to 8 h give lower value of gloss then for native wood.

2. Longer time and higher temperature reduce gloss of poplar wood. but in the range from
170 °C to 190 °C don’t observe significant difference between the gloss value.

3. Gloss for non-modified wood of black poplar wood was higher for radial section then for
tangential section. The same dependance is observe also for modification wood (for all
variants).

4. Influence of modification parameters on gloss black poplar wood was different and
depend from section. Temperature of modification was respectlevy for 20 % of gloss
change in radial section and 38 % in tangential section. Time of modification has much
lower then influence of temperature. Observe changes in gloss value was twice time
higher for tangential section (5 %) then for radial section (3 %).

93



REFERENCES

1.

2.

10

11.

12.

13.

14.

15.

AKSOY A., DEVECI M., BAYSAL E., TOKER H., 2011: Colour and gloss changes
of Scots pine after heat modification, Wood Research 56 (3); 329-336.

BARCIK S., GASPARIK M., RAZUMOV E.Y., 2015: Effect of temperature on the
color changes of wood during thermal modification, Cellulose Chem. Technol. 49;
789-798.

BAYSAL E., KART S., TOKER H., DEGIRMENTEPE S., 2014: Some physical
characteristics of thermally modified oriental-beech wood, Maderas. Ciencia y
tecnologia 16(3); 291-29. DOI: 10.4067/S0718-221X2014005000022.

BEKHTA P., NIEMZ P., 2003: Effect of high temperature on the change in color,
dimensional stability and mechanical properties of spruce wood, Holzforschung 57;
539-546. DOI: 10.1515/HF.2003.080.

BEKHTA P., PROSZYK S., LIS B., KRYSTOFIAK T., 2014: Gloss of thermally
densified alder (Alnus glutinosa Goertn.), beech (Fagus sylvatica L.), birch (Betula
verrucosa Ehrh.), and pine (Pinus sylvestris L.) wood veneers, Eur. J. Wood Prod. 72;
799-808. DOI: 10.1007/s00107-014-0843-3.

BOONSTRA M.J.; TIEERDSMA B., 2006: Chemical analysis of heat treated
softwoods, Holz. Roh. Werkst. 64; 204-211. DOI: 10.1007/s00107-005-0078-4.
BYTNER O., DROZDZEK M., LASKOWSKA, A., ZAWADZKI J., 2022:
Temperature, Time, and Interactions between Them in Relation to Colour Parameters
of Black Poplar (Populus nigra L.) Thermally Modified in Nitrogen Atmosphere,
Materials 15; 824. DOI: 10.3390/mal15030824.

BYTNER O. LASKOWSKA A., DROZDZEK M., KOZAKIEWICZ P,
ZAWADZKI J. 2021: Evaluation of the Dimensional Stability of Black Poplar Wood
Modified Thermally in Nitrogen Atmosphere, Materials 14; 1491. DOI:
10.3390/mal14061491.

CAN A., 2020: Effects of heat treatment systems on the physical properties of coated
scots pine (Pinus sylvestris L.) and poplar (Populus euramericana), BioResources 15;
2708-2720. DOI: 10.15376/biores.15.2.2708-2720.

. CANDELIER K., HANNOUZ S., THEVENON M.F., GUIBAL D., GERARDIN P.,

PETRISSANS M., COLLET R., 2017: Resistance of thermally modified ash
(Fraxinus excelsior L.) wood under steam pressure against rot fungi, soil-inhabiting
micro-organisms and termites, European Journal of Wood and Wood Products 75(2);
249-262. DOI: 10.1007/s00107-016-1126-y.

CHEN Y., FAN Y. M., GAO J. M., STARK N. M, 2012: The effect of heat treatment
on the chemical and color change of black locust (robinia pseudoacacia) wood flour,
BioResources 7; 1157-1170. DOI: 10.15376/biores.7.1.1157-1170.

DIMITRIOU 1., RUTZ D., 2015: Sustainable Short Rotation Coppice-A Handbook,
WIP Renewable Energies, Munich, Germany.

ESTEVES B.M.; PEREIRA H.M., 2009: Wood modification by heat treatment: A
review, BioResources 4; 370-404. DOI: 10.15376/biores.4.1.370-404.

GAO H., SUN M.Y., CHENG H.Y., GAO W.I., DING X.L., 2016: Effects of Heat
Treatment under Vacuum on Properties of Poplar, BioRes. 11; 1031-1043. DOI:
10.15376/biores.11.1.1031-1043.

GUNDUZ G., AYDEMIR D., KARAKAS G., 2009: The effects of thermal treatment
on the mechanical properties of wild Pear (Pyrus elaeagnifolia Pall.) wood and
changes in physical properties, Materials and Design 30; 4391-4395. DOI:
10.1016/j.matdes.2009.04.005.

94



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

GURLEYEN L., ESTEVES B., AYATA U., GURLEYEN T., CINAR H., 2018: The
effects of heat treatment on colour and glossiness of some commercial woods in
Turkey, Drewno 61; 201. DOI: 10.12841/wo0d.1644-3985.227.03.

HILL C., ALTGEN M., RAUTKARI L., 2021: Thermal modification of wood-a
review: chemical changes and hygroscopicity, J Mater Sci. 56; 6581-6614. DOI:
DOI: 10.1007/s10853-020-05722-z.

ICEL B., GULER G., ISLEYEN O., BERAM A., MUTLUBAS M., 2015: Effects of
industrial heat treatment on the properties of spruce and pine woods, BioRes. 10;
5159-5173. DOI: 10.15376/biores.10.3.5159-5173.

ISO 13061-1. Physical and mechanical properties of wood - Test methods for small
clear wood specimens - Part 1: Determination of moisture content for physical and
mechanical tests; International Organization for Standardization, Geneva, Switzerland,
2014.

ISO 13061-2. Physical and Mechanical Properties of Wood-Test Methods for Small
Clear Wood Specimens-Part 2: Determination of Density for Physical and Mechanical
Tests; International Organization for Standardization: Geneva, Switzerland, 2014.
KAMPERIDOU V., BARBOUTIS I., VASILEIOU V., 2013: Response of colour and
hygroscopic properties of Scots pine wood to thermal treatment, Journal of Forestry
Research 24; 571-575. DOI: 10.1007/s11676-013-0389-y.

KELTY M.J., 2006: The role of species mixtures in plantation forestry, For. Ecol.
Manag. 233; 195-204. DOI:10.1016/j.foreco.2006.05.011.

KORKUT S.D., HIZIROGLU S., AYTIN A., 2013: Effect of heat treatment on
surface chracteristics of wild cherry wood, Bioresources 8(2); 1582-1590. DOI:
10.15376/biores.8.2.1582-1590.

KOZAKIEWICZ P., DROZDZEK M., LASKOWSKA A., GRZESKIEWICZ M.,
BYTNER O., RADOMSKI A., ZAWADZKI J., 2019: Effects of Thermal
Modification on the Selected Physical Properties of Sapwood and Heartwood of Black
Poplar  (Populus nigra L.), BioResources 14; 8391-8404. DOI:
10.15376/biores.14.4.8391-8404.

LIESEBACH M., 2020: Poplars and Other Fast Growing Tree Species in Germany:
Report of the National Poplar Commission. 2016-2019, Thiinen Working Paper, No.
141a, Johann Heinrich von Thiinen-Institut: Braunschweig, Germany. DOI:
10.3220/WP1585727785000.

MACHON M., 2013: Gospodarka lesna w obliczu potrzeb ochrony przyrody,
Roczniki administracji i prawa, rok XIII.

NIEMCZYK M., WOJDA T.; KANTOROWICZ W., 2016: Przydatno$¢ hodowlana
wybranych odmian topoli w plantacjach energetycznych o krotkim cyklu produke;ji,
Sylwan 160; 292-298.

OLEK W., BONARSKI J.T., 2008: Texture changes in thermally modified wood,
Archives of Metallurgy and Materials, 53; 208-211.

RAUTKARI L., HONKANEN J., HILL C.A.S., RIDLEY-ELLIS D., HUGHES M.,
2014: Mechanical and physical properties of thermally modified Scots pine wood in
high pressure reactor under saturated steam at 120, 150 and 180 °C, Eur. J. Wood
Prod. 72; 33-41. DOI: 10.1007/s00107-013-0749-5.

Sahin H. I, 2017: Heat Treatment Application Methods and Effects of Heat Treatment
on Some Wood Properties, 111 International Conference on Engineering and Natural
Sciences (ICENS), Budapest, Hungary.

SANDBERG D., KUTNAR A., MANTANIS G., 2017: Wood modification
technologies - a review, iForest 10; 895-908. DOI: 10.3832/ifor2380-010.

95



32. SLABEJOVA G., SMIDRIAKOVA M., 2021: Colour stability of surface finishes on
thermally modified beech wood, Ann. WULS-SGGW, Forestry and Wood
Technology 114; 116-124. DOI: 10.5604/01.3001.0015.2391.

33. SUNDQVIST B., T. MOREN T., 2002: The influence of wood polymers and
extractives on wood colour induced by hydrothermal treatment, European Journal of
Wood and Wood Products 60; 375-376. DOI: 10.1007/s00107-002-0320-2.

34. SURI I.LF., PURUSATAMA B.D, LEE S., KIM N., HIDAYAT W., MA'RUF S.D.,
FEBRIANTO F., 2021: Characteristic Features of the Oil-Heat Treated Woods from
Tropical Fast Growing Wood Species, Wood Research 66 (3); 365-378. DOI:
/10.37763/wr.1336-4561/66.3.365378.

35.SZOSTAK A., BIDZINSKA G., RATAJCZAK E., HERBEC M., 2013: Wood
biomass from plantations of fast-growing trees as an alternative source of wood raw
material in Poland, Drewno 56; 85-113. DOI: 10.12841/wood.1644-3985.037.07.

36. ZAUER M., KRETZSCHMAR J., GROBMANN L., PFRIEM A., WAGENFUHR A.,
2014: Analysis of the pore-size distribution and fiber saturation point of native and
thermally modified wood using differential scanning calorimetry, Wood Science and
Technology 48(1); 177-193. DOI: 10.1007/s00226-013-0597-9.

Streszczenie: Wplyw modyfikacji termicznej w atmosferze azotu na polysk drewna topoli
czarnej (Populus nigra L.). Modyfikacja termiczna drewna przeprowadzana jest w celu
poprawy wlasciwosci fizycznych oraz mechanicznych. Pod wplywem obrobki nastepuje
zmiana wilasciwosci estetycznych drewna, w tym roéwniez potysku. Celem prowadzonych
badan byto okreslenie wplywu temperatury i czasu modyfikacji na potysk drewna topoli
czarnej (Populus nigra L.). Drewno topoli czarnej byto modyfikowane termicznie w
atmosferze azotu w temperaturze od 160 °C do 220 °C, od 2 h do 8 h. Pod wptywem procesu
modyfikacji nastgpita zmiana potysku drewna topoli czarnej. Zmiany byty intensywniejsze im
wyzsza byta temperatura 1 dluzszy czas obrobki. W temperaturze 220 °C uzyskano spadek
wartosci potysku o 45 % oraz 0 52 % odpowiednio dla przekroju promieniowego i stycznego.
Wplyw parametrow modyfikacji na potysk drewna topoli czarnej byt r6zny w zaleznosci od
analizowanego przekroju. Temperatura modyfikacji w 20 % odpowiadata za zmienno$¢
potysku na przekroju promieniowym, natomiast w 38 % za zmiennos$¢ potysku na przekroju
stycznym. Wplyw czasu modyfikacji byl znacznie nizszy niz wplyw temperatury i wynosit 3
% i 5 % odpowiednio dla przekroju promieniowego i stycznego.
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