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The influence of component composition and the nature of plasticizer on the features of
intermolecular interactions in the system poly(vinyl chloride)—polystyrene—diester phthalate
was established. It was found that polystyrene macromolecules are actively involved in
interactions with both poly(vinyl chloride) macromolecules and plasticizer molecules,
forming associates of slightly smaller size. It was noted that the wetting angle of the
surface by plasticizer and the work of adhesion largely depend on the nature of a plasticizer
and a polymer dissolved in it. This indicates a significant effect of the nature and content
of the polymer modifier on the compatibility of poly(vinyl chloride) and plasticizer and
changes in thermodynamic characteristics of the system. The influence of the nature and
content of polystyrene modifier on physicochemical features of the migration process of
diester phthalate plasticizer from modified poly(vinyl chloride) plasticate as well as on its
morphological features was studied. It was found that the thermodynamic compatibility of
the components is significantly affected by the wettability of the surface of fine polymer
particles with liquid plasticizers, which, in turn, affects the release (migration) of the
plasticizer from poly(vinyl chloride) plastics during operation of products based on them.
Pre-dissolution of suspension polystyrene or acrylonitrile butadiene styrene plastic in the
plasticizer, regardless of its nature, leads to a significant reduction in the value of migration.
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Introduction

Today, materials based on plasticized poly(vinyl
chloride) (PVC) are widely used in various industries
[1]. The following substances are often used as
plasticizers for PVC: esters of phthalic acid (about
80% of the total), adipine esters (5%), trimelite esters
(2%), phosphate esters (1.5%), sebacine esters (3%),
epoxy (3%) and polymeric plasticizers (2%) [2].

However, during operation under different
conditions of products made of PVC plasticized by
diesters of phthalic acid, the release of plasticizer
from the volume of the material is observed, which
leads to a change in the component composition of
the material and thus to a change in physical-
mechanical and thermophysical properties. At the
same time, fragility increases, internal stresses appear
and the linear dimensions of the product decrease
[3]. The release of the plasticizer has a negative effect
in terms of ecology and biosafety.

One of the technological methods of eliminating
or significantly reducing this negative impact is the
physical modification of such materials by
thermoplastics of different nature, which have
increased technological compatibility to both
poly(vinyl chloride) and a plasticizer [4]. Among
the methods of combining PVC with other
thermoplastics is an effective method of pre-
dissolution of the thermoplastic in the plasticizer
with subsequent introduction into the PVC. This
method of modification allows achieving the required
properties due to the uniform distribution of the
dissolved application in the volume of PVC material
and its effect on the intermolecular characteristics
of the components.

During such modification, increased attention
is paid to intermolecular interactions between
heterogeneous macromolecules, their thermodynamic
and technological compatibility, conformational
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changes of polymers in plasticizer solution as well as
the influence of plasticizer nature on other
physicochemical characteristics of macromolecules
in solution. These factors significantly affect the
properties of modified materials and contribute to
the expansion of their use [5,6].

When modifying PVC plasticates with modifiers
of different nature, special attention is paid to the
compatibility of components [7—9]. Quantitative
assessment of the compatibility of the components
of the polymer-containing system can be obtained
based on the assumption that the compression of
macromolecules causes their mutual repulsion, and
the viscosity of the solution of the polymer blend
decreases below the value calculated from the
viscosity values of pure components.

In addition, a feature of PVC solutions is
molecular aggregation, i.e. the presence in the
solution of stable associates of macromolecules. The
aggregation in PVC macromolecules in solutions
largely depends on the molecular structure of the
polymer, the intermolecular interaction of the
polymer and the solvent, the nature of a modifier
and the concentration of the polymer in solution
[10].

An effective method for determining the
compatibility of the components of a polymer-
containing system is a viscometric method based on
determining the viscosity of the system.

Materials and methods

The samples were prepared via the mixing of
Lacovyl PB1156 brand PVC with pre-dissolved
polystyrene plastic (suspension polystyrene (SPS))
or impact-resistant polystyrene (HIPS) and
acrylonitrile butadiene styrene plastic (ABS). Purified
dibutyl phthalate (DBP), dioctyl phthalate (DOP)
and diisononyl phthalate (DINP) were used as
solvents.

Samples of plasticized material were obtained
based on PVC, which was modified with polystyrene
plastics. Dissolution of the polystyrene modifier was
carried out at a temperature of 373 K for 1 hour.
After dissolution, the resulting solution of polystyrene
modifier in the plasticizer was combined with PVC
and performed gelation and swelling of PVC plastic
at a temperature of 363 K or 403 K for 40 minutes.

The degree of release of the plasticizer was
evaluated by the difference in weight of plasticized
PVC materials using an air thermostat type TVL-K.
The samples were kept between strips of filter paper
at a temperature of 363 K for 24 h and weighed
every 30 min. The thickness of the sample was 1
mm.

Viscosimetric studies of polymer solutions in

the plasticizer were performed using a viscometer
VPZh-2 in accordance with ISO 1628-1:2021. Based
on the conducted viscometric researches, the
quantitative indicator of compatibility of polymers
Ab in the investigated systems was calculated
according to refs. [11,12].

Wetting of the PVC surface by plasticizer was
determined by the wetting angle (drip method). The
wetting angle 0 (or cos 0) was defined as the angle
between the tangent drawn to the surface of the liquid
droplet and the surface of the solid.

The SPECORD 70 spectrograph was applied
for FTIR spectroscopy; the spectra were recorded
within the range of 400—4000 cm™'. Samples were
prepared by pressing tablets with KBr.

SEM studies were performed applying a
REMMA 102-02 scanning electron microscope. The
sample surface was scanned using an electron beam
with a diameter of several nanometers and an electron
energy of 0.2—40 kV. Zoom change range 10—30000,
the resolution is about 5 nm. Research was conducted
on material with a conductive coating.

Results and discussion

In the course of plasticization of PVC by
diesters of phthalic acid, in particular dibutyl
phthalate and dioctyl phthalate, the crucial role is
played by the phenomena associated with the
thermodynamic compatibility of components, which
can be characterized to some extent by wetting the
surface of fine polymer particles. It should be noted
that these factors significantly affect the release
(migration) of the plasticizer from poly(vinyl
chloride) plastics during the use of products based
on them.

Quantitative assessment of the compatibility of
the polymer-containing ternary system, in particular
poly(vinyl chloride)—polymer modifier—plasticizer,
is based on the assumption that the convergence of
macromolecules causes their mutual repulsion. In
this case, the viscosity value of the polymer mixture
solution is reduced below the value calculated
according to the viscosity values of the pure
components according to the principle of additivity.
At the same time, if there is an interaction between
the polymers, the associates of both types of
macromolecules are formed and the viscosity
increases.

Figure 1 shows the dependence of the
compatibility parameter Ab on the concentration of
polymers in solution, their ratio and the nature of
the plasticizer.

The most noticeable interactions in the PVC—
PS—plasticizer system are observed at low
concentrations of polymers in the plasticizer solution

Poly(vinyl chloride) plasticates modified by polystyrene: features of preparation, morphology and properties



70 ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2022, No. 1, pp. 68-75

0.4 0.6 0.8 1.0

12
C, g/100 ml

Fig. 1. The dependence of the compatibility parameter Ab
on the concentration of polymers in the system
PVC—SPS—plasticizer, their ratio and the nature of the
plasticizer: 1—6 — DOP; 7 — DBP. The ratio of polymers
PVC:SPS (parts by weight): 1 — 95:5; 2 — 90:10; 3, 7 — 80:20;
4 —50:50; 5 — 20:80; 6 — 5:95

and at insignificant content of one of the polymers
relative to the other. Positive values of Ab were
obtained for compositions characterized by a ratio
of PVC to SPS equal to 95:5 and 90:10 parts by
weight, which indicates the attraction between
heterogeneous PVC and SPS macromolecules, the
existence of mixed associates, and, consequently,
greater compatibility between the components of the
system [12]. The nature of the diester phthalate
plasticizer does not significantly affect the
compatibility of PVC and SPS in solution.

The established dependences of the
compatibility parameter Ab on the concentration of
polymers in solution, their ratio and the nature of
the plasticizer and the nature of intermolecular
interactions in the system are confirmed by the results
of studies concerning the influence of the nature of
the plasticizer, the concentration of SPS in solution
on the wettability of the PVC surface. The wettability
of the poly(vinyl chloride) surface by plasticizer
solutions was evaluated by the values of the cosine
of the wetting angle (cos 0) and the work of adhesion
(W,) (Table).

The wettability of the PVC surface with
diesterphthalate plasticizers increases in the following
sequence of plasticizers: DINP—DBP—DOP, as
evidenced by an increase in the value of adhesion
from 56.9 to 61.7 mJ/m? The use of a mixture of
plasticizers leads to averaging the value of the wetting
angle and the work of adhesion.

As can be seen, the wetting angle of the PVC
surface by plasticizer and the work of adhesion W,
largely depend on the nature of the plasticizer and
the polymer dissolved in it.

It should be noted that the value of wettability

Wettability of poly(vinyl chloride) surface with solutions
of polymer modifiers in diesterphthalate plasticizers

Plasticizers Modifier, % cos 0 The work of adlzlesion
SPS | ABS W,, mJ/m
- - 10.7254 58.66
2 — 10.8099 61.54
5 — 10.8972 64.50
DBP 10 — 10.8359 62.42
2 [0.7512 59.54
— 5 10.9407 65.98
— 10 [0.8815 63.97
— — 109175 61.74
2 — 10.9790 63.72
boP 5 — 10.9264 62.03
10 — 109330 62.24
DINP — — 10.8340 56.85
2 — 10.9079 59.14
5 — 10.9052 59.06
DBP+DINP| 10 — 10.9583 60.71
— 2 10.8077 56.04
— 5 10.7372 53.85

of PVC surface by the studied plasticizers increases
in the following range of plasticizers: DBP—DOP,
as evidenced by the value of the wetting angle of the
surface and the value of the work of adhesion. In
this case, the use of a mixture of plasticizers
(DBP+DINP) leads to averaging of the value of the
wetting angle.

With increasing the content of SPS in the
solution, the value of the cosine of the wetting angle
of the PVC surface appreciably increases. This
indicates a significant effect of polystyrene
macromolecules on the interfacial characteristics of
the PVC—plasticizer system, which is most likely
due to the redistribution of intermolecular
interactions. It should be noted that the wettability
of the PVC surface increases even with increasing
the viscosity of the PS solution.

Most likely, this is a consequence of changes
in the compatibility of the plasticizer with PVC under
the influence of a polymer-modifying additive [13].
The value of the wetting angle of the plasticizer to
the PVC surface is reduced with the introduction of
a polymeric modifier, in particular a suspension SPS.
For plasticizers of linear structure (DBP and DOP),
we observed the extreme character of dependence
of the wetting angle on the content of SPS in the
plasticizer with the minimum values at 1.5—3 wt.%
and 4 to 6 wt.%, respectively.

Slightly different nature of the influence of SPS
on the dependence of the wetting angle of the PVC
surface was observed with a mixture of plasticizers
DBP and DINP on the content of SPS: a significant
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decrease with increasing polymer content was
detected, indicating increased compatibility of
components in the systems. At the same time, the
use of ABS plastic as a polymer modifier leads to an
increase in the wetting angle of the PVC surface
with a mixture of plasticizers DBP and DINP with
increasing the content of the modifier.

With increasing the content of ABS plastic in
DBP, a similar effect is observed as in the case of
using SPS: the extreme nature of the dependence
with minimum values at 4—6 wt.% of polymer
content. This obviously indicates the same effect of
the polymer modifier, regardless of its nature on the
compatibility of the components of the PVC system—
plasticizer in the case of DBP. Such features of the
wetting of the PVC surface with the studied
plasticizers indicate a significant effect of the nature
and content of the polymer modifier on the
compatibility of PVC and plasticizer and, most likely,
they are associated with changes in thermodynamic
characteristics of the system.

The wettability of the surface increases from
more hydrophobic polytetrafluoroethylene to less
hydrophobic poly(vinyl chloride), regardless of the
nature of the plasticizer (Fig. 2).

The highest value of wettability is observed when
using PVC surface and DOP. In this case, the
introduction of SPS into the plasticizer contributes
to the most significant increase in wettability.

From a rheological point of view, the mixture
of polymers can be equated to the dispersion of liquid
particles that are deformed. Rheological behavior is

50
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Fig. 2. The influence of the type of base on the wetting angle
of the surface with plasticizers: 1—3 — DBP; 4—6 — DOP;
7, 8 — DINP; 9 — DBP:DINP= 1:1.

3, 6 and 9 — plasticizer contains 2 wt.% SPS.

Base: 1, 4 and 7 — polytetrafluoroethylene;
2,3,5,6,8and 9 — PVC

determined by the structure of the dispersion, the
shape and orientation of the dispersed phase and
the interactions between the particles. Compatible
flow or extrusion of two polymers, which is an
unstable flow in the general case, is sensitive to input
conditions. If the interfacial interface is not in the
same position at the initial moment, which follows
from the ratio of viscosities and relative flow velocity
of the two components, it will move very quickly to
this position.

Melt flow index (MFI) is a conditional value
that characterizes the behavior of a polymer in a
viscous state during its processing into products. MFI
is used for comparative characterization of raw
materials and the choice of method and mode of
processing.

The results of the studies of the effect of
polystyrene modifier on the MFI of PVC plastic,
depending on the gelation temperature of the material
and the content of polystyrene modifier, are shown
in Fig. 3. An increase in the gelation temperature
and the introduction of the SPS modifier leads to
an increase in the value of MFI. In this case, it is
possible to form a more homogeneous structure with
complete decomposition of PVC agglomerates, in
the absence of which the fluidity of the melt increases.

The reason for the increase in fluidity and,
consequently, the decrease in viscosity may be the
inhomogeneous distribution of the concentrations
of the components and the appearance of additional
free volume localized in the interphase regions during
the stratification. Due to the separation mechanism,
these areas are characterized by a lower density, i.e.
increased free volume. Thus, the reason for the
decrease in viscosity may be the formation of a new
phase.

An increase in the gelling temperature from
363 K to 393 K leads to an increase in the MFI value
for unmodified material from 0.65 to 1.6 g/10 min,
respectively, and from 1.35 to 2.35 g/10 min,
respectively, for modified suspension polystyrene.

251 2.35 The content of
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Fig. 3. MFI of modified PVC plastic at different gelation
temperatures (K): a — 363; b — 403
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This is obviously a consequence of the formation of
a modifier of a more homogeneous structure with
the participation of macromolecules with complete
decomposition of PVC agglomerates, in the absence
of which the melt flow increases.

To detect the influence of the nature of the
polystyrene modifier and intermolecular interactions
on the morphological changes of PVC plastic, FTIR
spectroscopic studies were performed. Figure 4 shows
the FTIR spectra of modified PVC polystyrene
plastic.

Absorption, %

1200 800 400
v, cm’!

2000 1600

Fig. 4. FTIR spectra of the modified PVC material
(PVC:DOP=100:30). Polystyrene modifier (2.8 parts by
weight): 1 — SPS; 2 — HIPS

Plasticized PVC materials show the absorption
bands of the valence vibrations of the C=0
(1730 cm™) and C—0O (1280 cm™') bonds of the
ester group of the plasticizer. Interfacial and
intermolecular interactions, in particular between
PVC macromolecules and plasticizer, are confirmed
by different magnitude of the displacement of the
characteristic absorption bands, which correspond
to the oscillations of C—Cl PVC macromolecules
(1440—1465 cm™') and r-electrons of the benzene
ring of the plasticizer in the range of 695—735 cm™',
depending on the nature of a modifier [14].

In this case, the PVC hydrogen atom activated
by an electronegative chlorine atom located near
the adjacent carbon atom is able to participate in

hydrogen bonds. The chlorine atom acts as an
electron acceptor, giving them its unfilled 3d-orbitals.
The absorption bands of the benzene ring (1440—
1600 cm™") correspond to both the SPS and the
plasticizer. When used as a HIPS modifier, the
absorption bands of 1620—1680 cm™' correspond to
the C=C bond of butadiene rubber. The revealed
patterns testify to the growth of intermolecular
interactions in the PVC—plasticizer system to a
greater extent in the presence of SPS than HIPS.

The morphology of PVC plastics, which is
largely determined by the compatibility of the
components, depends on the nature of the modifier
and plasticizer, their content and technological
parameters of the processing.

Individual particles can be identified from the
SEM photographs, but the predominant presence
of agglomerates is obvious (Fig. 5,a), which, swelling
in the plasticizer, form a common fluctuation
network with macromolecules of polystyrene modifier
(Fig. 5,b).

The structure formation in such systems in the
gelling process is due to the fact that in the process
of phase distribution there are stresses between the
phases of the polymer, which have different content
of plasticizer.

To establish the influence of the nature of the
polymer modifier—suspension polystyrene or
acrylonitrile butadiene styrene plastic on the
migration of the plasticizer from PVC plastics, studies
of the kinetic patterns of release of the plasticizer,
depending on its nature, were performed. The results
of research to establish the effect of polystyrene
modifier on the migration of plasticizer from PVC
materials are shown in Fig. 6.

The preliminary dissolution of SPS or ABS
plastic in the plasticizer, regardless of its nature, leads
to a significant reduction in the value of migration.
It should be noted that the lowest values of plasticizer
migration are observed in the case of DINP, and
the highest are typical of DBP, which is obviously
related to both the molecular weight of the plasticizer
and its affinity for PVC.

Fig. 5. SEM photos of chipped modified PVC material after gelling at 363 K (PVC:DOP=100:30): a — without modifier; b — SPS
as a modifier (2.8 parts by weight)
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Fig. 6. Kinetics of release of plasticizer from PVC materials
depending on the nature of plasticizer: 1, 5, 6 — DBP;
2,7 — DOP; 3 — DINP; 4 — DBP:DINP=1:1;
and modifier: 5 — ABS, 6, 7 — SPS. The plasticizer content is
23 wt.%. The content of the modifier is 2.1 wt.%
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Fig. 7. Kinetics of release of DBP from PVC materials
depending on its content: 1—3 — 23 wt.%; 4 — 44 wt.%;
5 — 51 wt.%; and the content of the suspension SPS:
1—0wt.%;2—21wt.%; 3 — 3.1wt.%; 4— 6.6 wt.%;
5—74wt.%

With increasing the plasticizer content in PVC
compositions, the value of its migration increases
(Fig. 7). The more plasticizer contained in the
composition, the higher is the percentage of its
migration.

The limit value of migration is significantly
influenced by the nature of the plasticizer and
polymer-modifier, which is previously dissolved in
it (Fig. 8) as well as the content of the modifier
(Fig. 9).

The effect of the polymer-modifier, which is
dissolved in the plasticizer, is most pronounced at a
higher content of plasticizer in the PVC composition.
The decrease in the degree of migration of the
plasticizer is obviously a consequence of increasing

1 2 3 4 5 6 7
The composition of the material

Fig. 8. Limit values of migration of plasticizer from PVC
materials depending on the nature of plasticizer:
1,5,6 — DBP; 2, 7 — DOP; 3 — DINP; 4 — DBP+DINP;
and modifier: 5 — ABS; 6, 7 — SPS. The plasticizer content is
23 wt.%. The content of the aircraft is 2.1 wt.%

1 2 3 4 5
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Fig. 9. Influence of SPS on the limit values of DBP migration
from PVC plastic. DBP content: 1 —3 — 23 wt.%;
4 — 44 wt.%; 5 — 51 wt.%. The content of SPS: 1 — 0 wt.%;
2—21wt%;3—31wt.%;4—66wt.%;5—74wt.%

its compatibility with PVC.

The introduction of polystyrene modifiers into
poly(vinyl chloride) plasticized materials can reduce
the release of plasticizer from them. The method of
introducing the modifier through its preliminary
dissolution in the plasticizer, followed by gelation of
PVC, is effective.

Conclusions

It was found that the physical modification of
PVC plastics by suspension SPS, which includes pre-
dissolution of the modifier in the diester phthalate
plasticizer with subsequent combination with PVC,
allows distributing evenly the modifier in the volume
of material due to increased technological
compatibility between components. This effect of
the modifier is especially pronounced when the
content of SPS in a mixture of PVC is up to 10—15
parts by weight. This is due to the redistribution of
intermolecular interactions in the system PVC—SPS—

Poly(vinyl chloride) plasticates modified by polystyrene: features of preparation, morphology and properties
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plasticizer. At these ratios, positive values of the
compatibility parameter were obtained, which
indicates the attraction between heterogeneous PVC
and SPS macromolecules and the existence of mixed
associates. In this case, the nature of the diester
phthalate plasticizer does not significantly affect the
compatibility of PVC and SPS in a solution.

A significant effect of polystyrene modifiers on
the morphology of poly(vinyl chloride) plastics has
been established. There is a shift of the main
characteristic absorption bands in the modified
poly(vinyl chloride) materials.

It was found that the introduction of polystyrene
additives, regardless of the nature of the plasticizer,
contributes to a significant reduction in its release
from PVC plastics. In particular, the values of the
maximum release of plasticizers are reduced by 2—5
times as compared with the unmodified PVC.
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IOJIBIHIIIXJIOPUIHI IIVIACTUKATHA
MOJIUPIKOBAHI ITOJICTUPOJIOM: OCOBJINBOCTI
OJEPXAHHA, MOP®OJIOI'TA I BTACTUBOCTI

B. €. Jlesuyvruii, JI.C. Kampyk, A.C. Macwk, Y.B. Xpom’ax

BcraHOBIEHO BIUIMB KOMIIOHEHTHOTO CKJIady i mpuponu
ractudikaTopa Ha XapakTep MiXKMOJEKYJISIPHUX B3aEMOZIiN B
CHCTeMi TTOJTiBIHIIXJIOpUA—TIONiCTUpON—HiecTepdTaiar. Busisie-
HO, 110 MaKPOMOJIEKYJIM MOJTiCTUPOITY OepyTh aKTUBHY Y4acTb Y
B3aEMOJIISIX K 3 MakpoMoJieKyJaMu MOJiBiHUIXJIOpuay, Tak i
MOJIEKYJIaMH TIIacTU(iKaTopa, YTBOPIOIOYM acolliaTh IeIIo MEeH-
woro po3Mipy. Bin3HaueHo, 110 KyT 3MOuyBaHHS TulacTudika-
TOPOM TOJTiBiHIIXJIOPUIHOT MOBEPXHi Ta poboTa aaresii nNpu Lbo-
MY 3HaYHOI0. MipOIO 3aJIeXXUTh Bill pUpoau ruiactTudikaropa ta
PO3YMHEHOTO B HbOMY MOJIiIMEPY, L0 CBITYUTH MPO CYTTEBUIA
BIUIMB TMPUPOAM Ta BMICTy mnosiMmepHoro moxaudikatopa Ha
CYMICHICTb MOJIiBIHIIXJIOpUAY i TIacTUdiKaTopy Ta 3MiHY Tep-
MOJIMHaMIYHUX XapaKTePUCTUK CUCTeMU. BUBUEHO BIUIMB MpU-
poau Ta BMICTy MOJIICTUPOJIbHOrO Moaudikaropa Ha ¢hi3uko-
XiMiYHi 3aKOHOMIipHOCTI Tpoliecy Mirpauii aiectepdragiaTHOro
actudikatopy i3 MoanGikoBaHOTO MOJiBIHUIXJIOPUAHOTO I1J1a-
CTUKATY, a TAKOX Ha iioro MopdosoriuHi ocodauBocTi. Busiie-
HO, 1110 Ha TEPMOIMHAMIYHY CyMiCHICTb KOMITOHEHTIB CyTTEBUI
BIJIMB Ma€ 3MOYYBAHICTb MOBEPXHi APiIOHOAMCIIEPCHUX YaCTU-
HOK TTOJTiMepy piIKUMU TutacTudikaTopamu, siki, y CBOIO 4epry,
BIUIMBAIOTh HA BUBIJIbHEHHS (MirpyBaHHs1) rutactucdikaropa 3
TOJTiBIHUIXJIOPUITHUX TUTACTUKATIB i/l Yac eKcrutyaralii BUpoOiB
Ha iX ocHOBI. [TonepeqHe po3uMHEHHS CYCITEH3IITHOTO TTOTiCTH-
pOJI- YU aKPWJIOHITPUIOYTaliEH-CTUPOJIBHOTO TUIACTUKY Y IJ1a-
cTudikaTopi HE3aJIeKHO Bifl HOro MPUPOAU MPU3BOAUTH 10 CYT-
TEBOTO 3HUXKEHHSI 3HAUEHHSI MirpyBaHHSI.
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The influence of component composition and the nature
of plasticizer on the features of intermolecular interactions in the
system poly(vinyl chloride)—polystyrene—diester phthalate was
established. It was found that polystyrene macromolecules are
actively involved in interactions with both poly(vinyl chloride)
macromolecules and plasticizer molecules, forming associates of
slightly smaller size. It was noted that the wetting angle of the
surface by plasticizer and the work of adhesion largely depend on
the nature of a plasticizer and a polymer dissolved in it. This
indicates a significant effect of the nature and content of the
polymer modifier on the compatibility of poly(vinyl chloride)
and plasticizer and changes in thermodynamic characteristics of
the system. The influence of the nature and content of polystyrene
modifier on physicochemical features of the migration process of
diester phthalate plasticizer from modified poly(vinyl chloride)
plasticate as well as on its morphological features was studied. It
was found that the thermodynamic compatibility of the
components is significantly affected by the wettability of the surface
of fine polymer particles with liquid plasticizers, which, in turn,
affects the release (migration) of the plasticizer from poly(vinyl
chloride) plastics during operation of products based on them.
Pre-dissolution of suspension polystyrene or acrylonitrile butadiene
styrene plastic in the plasticizer, regardless of its nature, leads to
a significant reduction in the value of migration.

Keywords: poly(vinyl chloride); modification; migration,;
plasticization; compatibility parameter; polystyrene.
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