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Abstract. Biocomposite materials, which contain components of natural origin, have low resistance to water
absorbtion due to high lyophilicity of components. It leads to quick destruction of biocomposite products under
the conditions of high humidity exploitation that defines the necessity and importance of conducting scientific
research in this sphere. The aim of the article is to research the hydrophobic additives influence on the compressive
strength and hygroscopicity of biocomposite materials consisting of glutin matrix (100 parts by weight) and wood
flour (100 parts by weight). The technology of forming biocomposite materials includes a step-by-step pressing the
composition at a pressure of 10-15 MPa and a heat treatment of the product in a press mold at a temperature of
140°C. Experimental methods of investigating the biocomposite materials compressive strength and hygroscopicity
were used in the work. It was experimentally determined that the modifying additive (paraffin) optimal content is
4 parts by weight per 100 parts by weight of biopolymer matrix. At this content, there is an increase compressive
strength by 2.8-4.6 times of the biocomposite materials compared to biocomposites with different paraffin content.
As a result of the state analysis of biocomposite samples which were destroyed under the static loading influence,
the features of the cracks occurrence and propagation in biocomposites depending on different modifying additive
content, the conduct of the composition preliminary processing or biocomposites additional processing in a thermal
field were determined. The use of protective hydrophobic coatings on the biocomposite samples surface provided
an increase in the biocomposites resistance to the moisture negative influence. The most effective were coatings
based on a paraffin solution, which provided a reduction in water absorption by 45-50% compared to biocomposites
coated with wax, drying oil Oksol, and sunflower oil. The complex use of hydrophobic substances as modifying
additives and protective coatings has practical significance, as they positively affect the processes of forming the
structure, increasing the strength and hydrophobicity of biocomposite materials used in a humid environment
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Introduction

A biocomposite materials significant drawback is their
high hydrophilicity, which is caused by the plant-based
fillers ability to absorb moisture and water in significant
quantities. This leads to the proliferation of microorgan-
isms and biocomposite materials intensive degradation
over a short period of product use. Therefore, it is rele-
vant to research and determine the modifying additives
impact on the physical, mechanical and operational
properties of biocomposite materials, as the use of hy-
drophobic substances results in the interaction deterio-
ration between the polymer matrix and the filler surface.

Polymer composite products contain a polymer ma-
trix obtained through the petroleum products process-
ing. Petroleum is a finite raw material source. This pos-
es a problem related to the search for alternative raw
material sources, the solution to which lies in the use
of renewable resources.R.A. Ilyas & S.M. Sapuan (2020)
noted that such raw stuff sources include materials of
plant or animal origin which are able to regenerate un-
der favourable conditions of the natural environment.

The use of natural materials as fillers in polymer
composites has a history of decades, but their exploita-
tion is limited to the use of synthetic polymer matrices.
In the works of S.A. Albab et al. (2019), K.R. Sumesh et
al. (2024), the research results on biocomposite ma-
terials based on polyether, polyurethane, epoxy, phe-
nol-formaldehyde, and urea-formaldehyde resins were
analysed, focusing on the feasibility of developing bio-
composites with high physical, mechanical and opera-
tional characteristics. These resins have a high adhe-
sive ability to form strong physical and chemical bonds
with the plant-based fiber surface.

In the N. Uppal et al. (2022) study, the feasibility of
forming biocomposite materials based on epoxy resins
and fillers in the form of discrete flax fibers, industrial
hemp, ramie and kenaf, as well as the sisal, pineapple,
and banana leaves, was determined. Such composites
have high economic profitability and satisfactory me-
chanical characteristics. The proposed fillers, after spe-
cial treatment, are environmentally safe and potentially
suitable raw stuff for new biocomposite materials.

Polymer composite materials based on synthetic
polymers are widely used in the automobile industry
as they provide high specific strength to constructions.
Such polymer composites contain carbon and glass fib-
ers, which are resistant to atmospheric factors, hence
their disposal through natural means is complicated. In
the M. Zwawi (2021) work, a high risk of waste accumu-
lation in the form of discarded polymer composite parts
and environmental pollution is identified. Consequent-
ly, there arises a need for the development of new bio-
composite products containing environmentally safe
fillers of natural origin that can be utilised in natural
conditions without harming the environment.

The process of forming polymer composite materi-
als using molten binders poses a significant danger to
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workers and the environment, as harmful substances
emitted under the heating influence can evaporate. To
mitigate the synthetic resins harmful impact is possible
while using another binder type that allows the for-
mation of polymer composite products without heating.
M.A. Shamsudin et al. (2020) have developed a technol-
ogy for forming such materials based on silicone rubber
or epoxy resins containing kenaf fibers.

In the M.A. Paglicawan et al. (2021) study, the hy-
brid-type polymer composites production is practiced
with the combined use of synthetic and natural origin
fibers. Such fibers include aramid fibers, glass fibers,
abaca fibers, and kenaf fibers. Synthetic fibers possess
higher strength, resulting in biocomposites exhibiting
better mechanical properties, as glass fibers withstand
higher loads and ensure the integrity of the polymer
matrix. This approach allows to replace a part of the
synthetic polymer with another phase, represented by
some material of natural origin, thereby improving the
polymer composites mechanical properties. In the work
of R. Chaturvedi et al. (2022), a biocomposite material
containing granite particles and jute fibers was devel-
oped. This reduced the biocomposite products water
absorption to 0.1% and enabled the mineral waste
reuse, which poses significant environmental hazards.
As a result of organic and mineral fillers hybrid use, an
optimal balance between economic indicators and op-
erational characteristics is achieved.

From 2004 to 2024, research on using materials of
plant origin as matrices has been actively conducted.
Polylactic acid (PLA) is widely used in global science as
a biopolymer matrix for forming biocomposite materi-
als. Particularly, in the work of R. Scaffaro et al. (2021),
fine-dispersed fillers obtained from marine and agricul-
tural waste were used for forming biocomposite mate-
rials based on PLA. Plant-derived powder fillers allow
replacing up to 20% of the biopolymer matrix without
significant changes in technological and operational
properties. The interaction between the biocomposite
material components can be improved with the use of
modifying additives and coupling agents, thereby en-
hancing the resistance to biocomposite materials ther-
momechanical degradation and expanding the applica-
tion scope of products based on natural components.

F.Ortega et al. (2021) established that biocomposite
materials consisting solely of natural origin components
exhibit high biodegradability. This determines their high
susceptibility to degradation under the influence of the
atmospheric factors and microorganisms. Such an ap-
proach to forming biocomposites ensures their ability
for processing through composting or controlled appli-
cation of fertilisers, positively affecting environmental
safety and addressing the waste accumulation problem.

The aim of the study was to determine the in-
fluence of the hydrophobic additive content paraffin
on the compressive strength and the influence of the



hydrophobic coating type on the water absorption
resistance of biocomposite materials based on nat-
ural components.

Materials and methods

Biocomposite materials samples based on a glutin ma-
trix and a wood flour were prepared. A 60% concentra-
tion glutin solution was obtained by dissolving bone
glue granules in water, the physicochemical properties
of which corresponded to the technical data specified
in the Official website of Kremer Pigmente. 63000 Bone
glue granules (2016). Preparation of the glutin solu-
tion began with soaking a measured amount of bone
glue granules in an airtight container for 12-15 hours.
The next stage involved soaking water-saturated bone
glue granules in a drying oven at 50°C for 2.5-3.0 hours
to intensify the dissolution process. To achieve high
solution uniformity, it was periodically stirred. Wood
flour was obtained by further mechanical grinding of
fine-dispersed wood particles, which are waste prod-
ucts from lumber production. After grinding, the raw
material was dried at 80-90°C for 1-2 hours with pe-
riodic mixture mixing. The prepared mixture was sep-
arated into fractions using a set of sieves, and the frac-
tion with particle sizes of 0.5-0.7 mm was separated.
The paraffin solution was obtained by dissolving par-
affin flakes in drying oil, the physicochemical proper-
ties of which corresponded to DSTU 4153-2003 (2004).

The composition was prepared by mechanically
mixing components in a ratio of 100 parts by weight of
wood flour to 4 parts by weight of paraffin solution per
100 parts by weight of glutin solution. Mixing was car-
ried out using a laboratory mill with a high-frequency
rotation (20 kHz) of the hammer-type working element.
A measured amount of the composition was placed into
the matrix cavity of a cylindrical mold press form. The
press form end holes were closed, and uniaxial pressing
was performed with a 50 kN force. The punch was fixed
in the press form to prevent elastic aftereffects. The
composition in the press form was subjected to heat
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treatment at 140°C for 90 minutes with additional com-
position pressing. After cooling, the samples were re-
moved from the press form and coated using hydropho-
bic environmentally friendly materials of natural origin:
paraffin solution, beeswax, refined sunflower oil, drying
oil Oksol. The coating was applied thinly to the cylindri-
cal samples surface with subsequent stepped holding of
the samples in a drying oven at 100°C for 20 minutes.

The compressive strength was determined accord-
ingto ASTM D695-23 (2023) on cylindrical samples with
a 30 mm height and a 20 mm diameter. The compression
of the biocomposite samples was carried out under con-
ditions of the approach of the lower traverse at a 2 mm/
min speed with the fixation of the maximum load atwhich
the biocomposite samples were destroyed. Hygroscopic-
ity was determined by the weight method according to
ASTM D3201/D3201M-20 (2020) on cylindrical samples
with a holding time of 24 hours in a desiccator. Weigh-
ing was performed on WPS 110/C/1 3 class laboratory
scales with a measurement accuracy of up to 0.5 mg.

Results and discussion

Experimental results indicate that the biocomposite
materials compressive strength limit without the modi-
fying additive (paraffin) is 22-24 MPa (Fig. 1). The mod-
ifying additive introduction in an amount of 2 parts by
weight does not lead to a change in the biocomposites
compressive strength limit, indicating insufficient addi-
tive content. The paraffin uses in amounts ranging from
4 parts by weight to 12 parts by weight results in a
decreasing the mechanical characteristics by 26-39%,
attributed to the paraffin plasticising effect. Paraffin
molecules penetrate the biopolymer matrix, leading
to a reduction in the resistance to movement of the
glutin amino acids macromolecule segments under
static loading. In the of M.H. Mulla et al. (2023) work,
it is noted that the application of inhibitors (wax, pec-
tin) additionally reduces interfacial interaction, so their
quantitative content needs to be limited in the process
of developing biocomposite materials.

w=0

cadeeW=10%

0 2 4 6

8 10 12 g, parts by weight

Figure 1. The relationship between compressive strength limit and the content
of the modifying additive (paraffin) at different degrees of composition moisture (W)

Source: developed by the authors

Authors V.P. Kashytskyi et al. (2023b) have deter-
mined that using a composition without prior heat

treatment results in the formation of biocomposite ma-
terials with reduced compressive strength due to the
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residual moisture content in the composition compo-
nents.The water is mainly contained in the glutin amino
acid chains, as it serves a technological function in pre-
paring the glutin solution. Conducting heat treatment
during the biocomposite material formation ensures
the removal of a significant moisture amount; however,
some water molecules remain in the biopolymer matrix
volume and are also adsorbed by wood flour particles.

The composition pre-treatment in a drying cabinet
for 20-30 minutes at a temperature of 50-55°C leads
to a 10% reduction in the mass of the composition due
to moisture removal. The compressive strength limit of
biocomposite materials that do not contain paraffin in-
creases by 50-55% (51 MPa) since a rigid structure of the
biopolymer matrix is formed. In the case of using paraf-
fin in an amount of 2 parts by weight per 100 parts by
weight of glutin, there is no decrease in the biocompos-
ites strength, indicating insufficient additive content. At
this content of paraffin, the biocomposite material struc-
ture remains unchanged. However, with a paraffin con-
tent of 4 parts by weight, the compressive strength Llimit
of biocomposite materials increases by 2.6-2.8 times due
to the modifying effect of the additive on structure for-
mation. In this case, there is an even paraffin molecules
distribution in the biopolymer matrix volume. It ensures
increased packing density of the biocomposite material
components by the lubricating additive presence, reduc-
ing the resistance to macromolecule segments microdis-
placement and wood flour particles. At the level of the
biopolymer matrix fine structure, paraffin molecules in-
crease the flexibility of amino acids macromolecule seg-
ments, reducing intensive growth of stress in local areas
of the biocomposite material. The use of modifying addi-
tives improves the properties of materials. For example,
authors M. Huda et al. (2008) and A. Mohd et al. (2021)
conducted chemical treatment of the natural fibers sur-
face using silanes or alkali. This provides moisture con-
tent regulation and mechanical characteristics improve-
ment of developed biocomposites based on polylactic
acid (PLA) matrix compared to biocomposites containing
untreated fibers. This is due to the natural fibers surface
modification, resulting in improved interphase interac-
tion and adhesion between the biocomposite material
components serves a technological function in preparing
the glutin solution. Conducting heat treatment during
the biocomposite material formation ensures the remov-
al of a significant moisture amount; however, some water
molecules remain in the biopolymer matrix volume and
they are also adsorbed by wood flour particles.

Increasing the paraffin content to 4-12 parts by
weight leads to a decrease in the biocomposite materi-
als compressive strength limit to values of 30-40 MPa,
as the excess additive content provides intensive bi-
opolymer matrix plasticisation. As a result, the resist-
ance to static loading decreases due to the reduction
in the number of physicochemical bonds between the
biocomposite material components.
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The biocomposite samples destruction after stat-
ic loading occurs at different levels of plastic defor-
mation degree. The degree of biocomposite materials
deformation that do not contain the modifying additive
(paraffin) and have excess moisture in the composition
is 8-11%. Cracks are present on the cylindrical sample
lateral surface, some of which are located at an angle
of 42-47° to the sample end surface, while others are
parallel to the end surface (Fig. 2a).

The numerous delaminations presence is associ-
ated with the low biocomposite material resistance
to static loading under low levels of plastic defor-
mation. The ruptures are related to the water mole-
cules presence within the biopolymer matrix volume,
which facilitate the glutin macromolecule segments
movement. Consequently, during compression of bio-
composite samples with compositions that have lost
10% of their moisture content, rupturing occurs with
the fewer cracks formation compared to biocomposite
samples containing moisture (Fig. 2b). This indicates
a better biocomposites ability to resist static loading
due to the formation of a stiffer framework within the
biopolymer matrix.

Figure 2. General view of biocomposite samples without
modifying additive after compression
Note: a - without heat treatment of the composition; b - loss of
10% of moisture by mass of the composition
Source: developed by the authors

The propagation of a main crack during the bio-
composite materials compression with 4 parts by
weight of modifying additive fraction occurs at an an-
gle of 43-47° to the sample end face (Fig. 3a). The in-
terface between sample parts is less distinct compared



to the main cracks appearance in biocomposite sam-
ples without the modifying additive. This suggests the
paraffin plasticising effect on the processes of forming
the biopolymer matrix structure, where under the static
loading influence, redistribution of normal and tangen-
tial stresses occurs. Additionally, local movements of bi-
opolymer matrix macromolecule segments lead to the
appearance of stress concentrators followed by materi-
al failure. Consequently, during a biocomposite sample
compression with 4 parts by weight of paraffin content,
whose composition was treated in a thermal field to
remove 10% moisture content, a clearly defined main
crack is formed, which is located at an angle of 57-62°
to the end face surface (Fig. 3b). A single crack presence
with a clearly defined shape indicates the predominant
influence of normal stresses on crack development. In
the biopolymer matrix volume, elastic deformations of
local areas prevail, as a structure with amino acid mac-
romolecule segments increased flexibility is formed
due to the optimal paraffin molecules content.

Figure 3. General view of biocomposite samples with
4 parts by weight of the modifying additive (paraffin)
content after compression
Note: a - without heat treatment of the composition; b - loss of
10% of moisture by mass of the composition
Source: photo by the authors

The paraffin use in an amount of 12 parts by weight
per 100 parts by weight of biopolymer matrix leads to
the cylindrical samples lateral surface destruction with
the numerous flake-like shape areas formation as a
result of some biocomposite material local areas dis-
placement in relation to others (Fig. 4a). This indicates
the dominant influence of tangential stresses due to
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significant glutin matrix plasticisation, which contains
an excessive moisture and modifying additive amount.
In the case of biocomposite samples compression, the
compositions of which were treated in a thermal field
until the of moisture loss reached 10%, several cracks
are formed (Fig. 4b). These cracks are located at an an-
gle of 47-50° to the cylindrical sample end face plane,
indicating even normal and tangential stresses distri-
bution. The tangential stresses appearance is caused
by the plasticising additive presence, the function
of which is performed by paraffin. The appearance of
normal stresses is caused by the glutin matrix forma-
tion with a lower moisture content, as the composition
was treated in a thermal field until the moisture loss
reached 10%. The composition contains less moisture,
therefore, the ability of the biopolymer matrix macro-
molecules segments to move without the stress con-
centrators appearance is reduced.

Figure 4. General view of biocomposite samples after
compression with 12 parts by weight of the modifying
additive (paraffin) content
Note: a - without heat treatment of the composition; b - loss

of 10% of moisture by mass of the composition
Source: photo by the authors

During the biocomposite materials development, it
isnecessarytoachieveanincrease in mechanical proper-
ties that ensure the strength and reliability of structural
products. In the case of using plant-based fibers, there is
a need to consider the fibers’ ability to absorb moisture,
which leads to deterioration of mechanical properties.

In works by authors E. Munoz & J.A. Garcia-Manri-
que (2015), L. Chen et al. (2022), satisfactory resistance
to water absorption of biocomposite materials based on
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epoxy or urea-formaldehyde polymers is achieved due
to the high degree of the fiber surface wetting by the
polymer binder and the hydrophobic barrier formation.
However, the problem remains in eliminating the poly-
mer matrix components harmful effects during materi-
al formation and disposal of used products. N. Ramli et
al. (2018) analysed natural fibers used in the automobile
industryto achieve ecological efficiency in car manufac-
turing. They pointed out that the materials used in pro-
duction do not always meet environmental standards.

In the A. Shahzad (2013) work, a high suscepti-
bility to water absorption of biocomposite materials
containing natural hemp fibers was identified. V.A. Al-
varez et al. (2006) established high biocomposite ma-
terials biodegradability during product disposal, but
this also leads to rapid deterioration of such products
during use. Therefore, the modifying additive (paraffin)
usage is justified by the need to improve the biocom-
posite materials mechanical properties and increase
the hydrophobicity of products containing natural
components. As a result of experimental studies, it was
found that the biocomposite materials ability to absorb
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moisture, with an optimal paraffin content (4 parts by
weight), varies depending on the additional biocom-
posite materials heat treatment. V.P. Kashytskyi et
al. (2023a) developed a heat treatment, which is bio-
composites exposure in a thermal field at temperature
of 50-55°C for 2.0-2.5 hours. This ensures the residual
moisture removal from the biocomposite samples sur-
face layers. The highest hygroscopic moisture content
(1.4%) was recorded for biocomposite samples without
hydrophobic coating and without additional heat treat-
ment (Fig. 5). In the case of the composition pre-heat
treatment, which was treated in a thermal field until
a 10% moisture loss by mass, the hygroscopic mois-
ture content is 1.27%. With the additional biocompos-
ite samples heat treatment, the hygroscopic moisture
content is 0.85-0.86%. This is 35-37% less than in bio-
composite samples that were not additionally treated
in the thermal field, as the heat treatment in the ther-
mal field ensures a denser structure formation of the
biopolymer matrix. At the same time, it is more difficult
for water molecules to penetrate into the globules of
the glutin amino acid matrix.

B W =0, without HT
W =0, HT

B W =10%, without HT
W =10%, HT

0 T T T
1 2 3

4 5

Figure 5. Hygroscopic moisture content of biocomposite samples with applied hydrophobic coatings
Note: 1 - without coating; 2 - paraffin solution; 3 - wax melt; 4 - drying oil Oksol; 5 - sunflower oil

Source: photo by the authors

Hydrophobic paraffin coating application on the
biocomposite samples external surface allowed achiev-
ing a hygroscopic moisture content of 1.13% in the
case of using compositions that were not heat-treated.
Such biocomposite materials contain excess moisture,
which hinders the paraffin molecules adsorption. As a
result, the ability to form a quality continuous coating
is lost,and water molecules can penetrate into the bio-
composite material interior. If additional biocomposite
samples heat treatment is performed, the hygroscop-
ic moisture content is minimal (0.39%). This is due to
the water molecules removal from the biocomposite
samples surface layers and the formation of a solid
protective coating. In the case of applying a protec-
tive paraffin coating on the samples surfaces whose
compositions were heat-treated before losing 10%
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moisture, the hygroscopic moisture content is 0.52%,
that is slightly higher compared to biocomposites
whose compositions were additionally heat-treated.
However, these values are 52-55% lower compared to
biocomposite materials whose compositions were not
additionally heat-treated in thermal field. The paraffin
coating formation provides the highest degree of bio-
composite materials surface hydrophobic protection
due to additional surface saturation with paraffin mol-
ecules, part of which is inside the material in the form
of modifying additive.

Application of hydrophobic coating using melted
wax does not provide effective biocomposite materi-
al protection from moisture. The hygroscopic moisture
content for biocomposites whose compositions were
not additionally heat-treated is 1.21-1.25%. This is



0.06-0.15% lower compared to similar samples with-
out protective coating. Biocomposite samples absorb
less moisture (1.04-1.05%) when additional heat treat-
ment is carried out. However, this indicator is 0.2%
higher compared to the hygroscopic moisture con-
tent of biocomposites without protective hydrophobic
coating. This can be explained by the wax ability to
hydrolyse in a humid environment, forming products
capable of allowing water molecules to penetrate.

Biocomposite materials coated with drying oil pro-
vide better resistance to moisture absorption. Their hy-
groscopic moisture content is 0.73-0.82%, which is 0.23-
0.32% lower than biocomposites with wax coatings. A
similar situation is observed when using sunflower oil
to form a hydrophobic coating. In this case, applying
drying oil coating provides better hydrophobicity com-
pared to oil coating. This is explained by the ability of
drying oil to form a layer on the material surface, which
provides better protection against moisture. Compared
to drying oil, oil coatings do not always form such a
protective barrier, so water molecules penetrate more
easily through the oil coating.

Conclusions

Biocomposite materials containing plant-based fillers
have a high tendency to absorb moisture. The use of
hydrophobic additives allows to increase the biocom-
posite products hydrophobicity, but in most cases, it
leads to the mechanical properties deterioration. The
introduction of an optimal paraffin solution amount
(4 parts by weight per 100 parts by weight of glutin
matrix) allowed to obtain a biocomposite material with
high compressive strength values of 138-141 MPa. The
modifying additive acts as a lubricant during the com-
position compression, which contains fine-dispersed
wood flour particles coated with a thin layer of biopol-
ymer matrix. Preheating the composition ensures a
10% moisture loss by mass, which further complicates
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the particles movement during pressing. Therefore, the
use of paraffin allows achieving higher biocomposite
material density, which improves its resistance to stat-
ic loads. The paraffin addition ensures the biopolymer
matrix equilibrium structure formation as a result of re-
sidual stresses relaxation that occurs during the com-
position pressing and heat treatment in the process of
forming biocomposite products.

Biocomposite materials with an optimal modifying
additives content are destroyed without visible plastic
deformation signs, forming a main crack located at an
angle of 57-62° to the cylindrical sample end surface.
This indicates the material’s resistance to tangential
stresses that cause plastic deformation. Consequently,
the material is capable of withstanding higher com-
pressive loads compared to biocomposites with a dif-
ferent composition.

Applying a paraffin solution to the biocomposite
samples surface ensures the protective layer formation.
In this case, biocomposite materials that underwent
heat treatment to remove 10% moisture have the low-
est hygroscopic moisture content (0.39%). Increasing
the biocomposites hydrophobicity is associated with
the paraffin molecules adsorption on the wood flour
particles surface, which have minimal moisture content.
The excess moisture presence in the composition or the
use of other hydrophobic additives does not effectively
increase the biocomposite materials hydrophobicity.

Further research is planned to investigate the ef-
fect of other hydrophobic additives on the formation
processes, structure and mechanical properties of bio-
composite materials based on natural components.
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AHoTauUifA. BioKOMNO3UTHI MaTepiany, Wo MiCTATb KOMMNOHEHTU MPUPOAHOIO MOXOAXKEHHS, MAOTb HU3bKY CTiMKICTb
[0 BOOOMOMMMHAHHA Yepe3 BWUCOKY NiodinbHICTb KOMMNOHeHTIB. Lle npu3BoauTb A0 LWBMAKOrO pyMHYBaHHS
6i0KOMMNO3UTHUX BUPOGiB B yMOBaX eKCrnyaTawii migBuLLEHOT BOMOTOCTI, WO BU3HAYAE HEOOXIiAHICTb Ta BAXAMBICTb
NpoBeAeHHS NPUKNAAHUX AOCAIAXKEHb B AaHiM rany3i.MeTot poboTu € LOCNif)KEHHS BNAUBY riapo@obHMX f,06aBOK
Ha MILHICTb NMPU CTUCHEHHI Ta TirpOCKOMiYHICTb GIOKOMMO3UTHMX MaTepianis, WO CKAALAOTHCA 3 THOTUHOBOI
MaTpumui (100 mac. u.) Ta gepesHoro 6opowHa (100 Mac. u.). TexHonoris dopMyBaHHS 6iOKOMMNO3UTHUX MaTepianis
nonsrae y noeTanHoMy NpoBeAeHHi onepawii npecyBaHHS koMno3uuii 3a Tucky 10-15 Mla Ta TepmiyHoi 06pobkm
BMpoby y npec-dpopmMi 3a Temnepatypu 140°C. Y poboTi BUKOPUCTAHO eKCNepuUMeHTaNbHI METOAN LOCILKEHHS
MiLHOCTI MpWU CTUCHEHHI Ta FirpockoniyHocTi 6ioKOMMO3UTHMX MaTepianiB. EkcnepuMeHTanbHO BCTAaHOBNAEHO
ONTUMaNbHMIM BMicT Moandikyto4doi nobasku (napadiH) B KinbkocTi 4 mac. 4. Ha 100 mac. y. 6iononiMepHoi MaTpuLi.
3a Takoro BMicTy BigOYyBA€ETLCA NiABULLEHHSA MEXi MILLHOCTI MPU CTUCHEHHI 6IOKOMNO3UTHUX MaTepianie y 2,8-4,6
pa3iB NOPiBHSAHO 3 BIOKOMMNO3MTaMM 3 iHWKMM BMIiCTOM napadiHy. B pe3ynbTaTi aHani3y cTaHy 3pyMHOBaHUX Nig
L€ CTaTUYHOTO HaBaHTAXKEHHS BIOKOMMNO3UTHUX 3pa3KiB BM3HAYEHO OCOBMMBOCTIi BUHMKHEHHS Ta MOLWMPEHHS
TpiWMH B 6iOKOMMNO3MTax 3 pi3HMUM BMICTOM Moaudikyouoi [00aBKKM, a TAaKOX 3aNEXHO Bif NPOBeAEHHS
nonepegHboi 06pobkK KoMno3smuii abo fopaTkoBoi 06pobku BioKOMMNO3WTIB Y TennoBoMy noni. BukopucraHHs
3aXMUCHUX TigpodOOHMX NOKPUTTIB Ha NMOBEPXHi BIOKOMMO3UTHMX 3pasKiB 3abe3neynno NiABULLEHHS CTIMKOCTI
6i0OKOMMO3UTIB O HEraTMBHOIO BMNAMBY BOOrK. Habinbw ebekTMBHUM BUSBMUANCS NOKPUTTS HA OCHOBI pO34YMHY
napadiHy, siki 3abe3neyunnmn 3HUXeHHS BOJOMNOMIMHAHHA HA 45-50 % nopiBHAHO 3 HIOKOMMNO3UTAMMK, LWLO MOKPUTI
pO3Mn1aBOM BOCKY, 0NiOl0 Ta ONIE COHALWHMKOBOW. KoMnnekcHe BMKOPUCTAHHA TigpodOo6HUX peyoBUMH SK
MoandiKyrUMx 006ABOK Ta 3aXMCHUX MOKPUTTIB MaloTb NMPAaKTUYHE 3HAYEHHS, OCKiNIbKM MO3UTUBHO BMIMBAOTb
Ha npouecu GOpMyBaHHA CTPYKTYPH, NiABULLEHHSA MiLHOCTI Ta rigpo@obHoCTi 6i0KOMNO3UTHUX MaTepiani., gKi
eKCNAyaTyTbCs Y BONOrOMY CepefoBuLL

Kniouosi cnoBa: nepeBHe 60OpOLWHO; 0Nlis COHAWHMKOBA; onida OKCOMb; PO3YMH MapadiHy; po3niaB BOCKY;
MILHICTb NPU CTUCHEHHI; TENNOBE none
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