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The article deals with the influence of the concentration of butyl rubber and vulcanizing agents on the
process of reactive extrusion of elastoplastics based on a mixture of thermoplastic polyolefins. The
mechanic-chemical synthesis of dynamically vulcanized elastoplastics was carried out in the process of
reactive extrusions. Single screw extruder with ratio L / D = 24 consists of 4 zones: loading zone,
compression zone, dosing zone, extruder head. The number of turnovers of the screw was regulated using
an asynchronous engine. The head is equipped with a slotted console enabling to obtain continuous
sheets 2 mm thick and 100 mm wide. As thermoplastic polyolefins there was used the polyethylene of low
density, polypropylene. Vulcanization of polymer mixtures was carried out using the dicumyl peroxide
and sulfur. The mechanochemical synthesis of elastoplastics was carried out at different temperatures of
the zones of material cylinder and extrusion pressure. The results of the study of the influence of extrusion
process parameters on the melt flow rate of elastoplastics were presented. For a mixture of polyethylene
and butyl rubber of low density the optimum temperature for zones of the material cylinder varied within
100— 150 ° C, and the extrusion pressure was 5.2 — 7.0 MPa. For a mixture of polypropylene and butyl
rubber the temperature regime varied within 140-210 <C and pressure of extrusion - 7.2-9.4 MPa. To add
elastoplastic properties to the polymer mixtures, vulcanizing agents such as dicumyl peroxide and sulfur
were introduced into their composition. Selective influence of vulcanizing agents on the nature of changes
of technological parameters of reactive extrusion and melt flow index was investigated. It found that
dynamic vulcanic elastoplastics with unique compatibility of structures and properties can be obtained in
at concentrations of dicumyl peroxide — 0.5 wt.% or sulfur—5.0wt.%. It revealed that dynamic vulcanic
elastoplastics with unique compatibility of structures and properties can be obtained in the concentration
of dicumyl peroxide— 0.5 wt.% or sulfur—5.0wt.%. It established that the concentration of butyl rubber in
the mixture of LDPE+PP- 10, 20, 30, 40 wt.% softening temperature, according to thermo-mechanical
tests, varies accordingly in the range of 125, 107, 89, 78 <.
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Introduction

Research into the development of new
types of polymeric materials with their
sometimes unexpected and useful properties, is
markedly affected by a set of measures aimed
at improving and developing modern
industries. Currently, one of the actual tasks is
to conduct theoretical and experimental
research, which opens up the possibility of
obtaining materials with  predetermined
performance characteristics. Of course, at

present one of the most promising polymeric
materials are thermoplastic elastomers (TPE)
obtained by the method of dynamic
vulcanization. Otherwise, they are called
"dynamic"” elastoplastics (DVEP). The latter
circumstance became possible due to the
mixing of polymers of different nature
produced in the polymer industry [1-4]. It was
possible to have a significant impact on
changes in micro- and macrostructure of the
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composite materials obtained, and,
accordingly, their properties. In this regard, the
most promising direction is the
mechanochemical synthesis of DVEP based on
multicomponent polymer blends, which are
characterized by a unique combination of
structure and performance properties. With
properties of rubber and the ability to process
the thermoplastics on standard equipment,

DVEP has become an indispensable material
for obtaining on its basis structural products
for special purposes [5].

All things considered, the purpose of this
work is to study the influence of the
technological aspects of reactive extrusion on
the process of obtaining DVEP based on non-

polar  polyolefin ~ composite  systems.
Experimental part
temperatures.  Thermo-mechanical  studies

The object of the study was to explore
the low-density polyethylene (LDPE) with
ultimate tensile stress — 13.3 MPa, elongation
at break — 512%, melting point — 102°C, and
melt flow index (MFI) — 1.3 g/ 10 min.

PP brand PP 1500P, melting point
160°C, Vicat softening point 148°C, flexural
modulus 1400 MPa, ultimate tensile stress
32.0 MPa, elongation at break 20%, MFI is 2.2
9/10 min at 190°C.

Butyl rubber
elastomer.

Dicumyl peroxide (DP) is a light
yellow powder, T, = 40°C and used as a
polymer Cross-linking agent.

Sulfur is used as a vulcanizing agent
for polymer blends.

The MFI was determined on a
rheometer of the MELT FLOW TESTER
brand, CEAST MF50 (INSTRON, lItaly) at a
temperature of 190°C and a load of 5 kg.

Tensile yield strength, ultimate tensile
stress and elongation at break were determined
in accordance with GOST 11262-80.

The melting point was determined on
Paulik, Paulik and Erdei derivatograph.

Thermo-mechanical properties were
determined on a Kanavts device. Deformation
was measured at consistently changing

(BR) was wused as

make it possible to obtain information about
all possible physical, physicochemical, and
chemical changes occurring in samples during
temperature variations of the experiment and,
thus, to obtain additional data on temperature
transitions that are important for polymer
processing.

The mechanochemical synthesis of
dynamically vulcanized elastoplastics was
carried out in the course of the reactive
extrusion process. Single screw extruder with
ratio L / D = 24 consist of 4 zones: loading
zone, compression zone, dosing zone, extruder
head. The number of screw turnovers was
regulated using an asynchronous motor. The
head is equipped with a slotted console which
allows obtaining continuous sheets 2 mm thick
and 100 mm wide. The blades were cut from
these sheets to determine the strength
characteristics and the elongation at break of
polymer composites. After dry mixing of the
components in a ball mill, LDPE + PP + BR+
DP (or sulfur) was loaded into the extruder
through the loading zone. The temperature of
the material cylinder was selected depending
on the type and ratio of the components of the
polymer mixture.

Results and discussion

In order to obtain dynamic
elastoplastics, this paper discusses the effect of
the technological parameters of reactive
extrusion on the properties of polymer blends
based on thermoplastic polyolefins (LDPE +
PP) and butyl rubber. For this to happen,

Table-1 first presents the results of
experimental  studies for  bi-component
polymer systems LDPE+BR and PP+BR. The
analysis of the results of the research in line
with the Table makes it possible to establish
that regardless of the type of polyolefin, the

CHEMICAL PROBLEMS 2019 no. 2 (17)



REACTIVE EXTRUSION OF DYNAMIC

269

loading of BR leads to an increase in melt
viscosity. This is confirmed by the
monotonous decrease in the MFI and the

increase in the extrusion pressure as the
concentration of the elastomer component
rises in the mixture of LDPE+BR and PP+BR.

Table 1. Optimum temperature extrusion conditions of bi-component systems based on the
mixture of thermoplastic polyolefin LDPE, PP and BR

Extrusion temperature Extrusion Number of Melt flow
Composition, wt.% in cylinder zones, T, pressure, SCrew index,
C MPa trnovers - 10 min
turnover / min
LDPE 100-120-140-150" 5.2 13 1.30
LDPE+10BR 100-120-140-150" 55 15 1.24
LDPE+20 BR 100-115-135-150" 6.4 15 1.27
LDPE+30 BR 100-115-130-145" 7.0 15 1.18
LDPE+40 BR 100-115-130-140" 7.0 15 1.06
PP 140-160-180-210" 7.2 16 2.20
PP+10 BR 140-160-180-210" 7.5 18 2.18
PP+20 BR 140-160-175-205" 7.9 18 1.92
PP+30 BR 140-160-170-205" 8.3 18 1.64
PP+40 BR 140-160-170-200" 8.8 18 1.44
PP+50 BR 140-155-165-200" 9.4 18 1.12

*extruder head temperature

To add elastoplastic properties to polymer
compositions, the most effective method is the
use of cross-linking agents [5-7]. However,
depending on the type and concentration of
Cross-linking agents in the process of reactive
extrusion, it is possible to obtain dynamically
vulcanized elastoplastics (DVEP). In order to

clarify the separate influence of Cross-linking
on technological features of the reactive
extrusion process of the above-mentioned
bicomponent polymer systems, optimum
concentrations of dicumyl peroxide were used
as vulcanizing agent in the amount of 0.5 wt.%
and sulfur in the amount of 5.0 wt.%.

Table 2. Optimum temperature conditions in the extrusion of DVEP based on mixture of

thermoplastic polyolefins (LDPE and PP) and BR

Extrusion Extrusion Number of Melt flow
Composition, wt.% temperature in pressure, screw index,
cylinder zones, T, C MPa trnOvers, g/10 min
turnover / min
LDPE +10 BR+0.5 DP | 100-120-140-155 5.9 15 1.08
LDPE +20 BR +0.5 DP | 100-115-135-155" 6.8 15 0.88
LDPE +30 BR +0.5 DP | 100-115-135-150 7.6 15 0.75
LDPE +40 BR +0.5 DP | 100-115-130-150" 7.9 15 0.48
PP+10 BR +0.5 DP 140-170-185-210 8.5 18 2.03
PP +20 BR +0.5 DP 140-165-175-205 8.9 18 1.92
PP +30 BR +0.5 DP 140-160-170-205 94 18 1.64
PP +40 BR +0.5 DP 140-160-170-200" 9.8 18 1.44
PP +50 BR +0.5I1/] 140-155-165-200 10.7 18 1.12
LDPE +10 BR +5 sulfur | 100-120-140-155" 5.7 14 1.18
LDPE +20 BR +5 sulfur | 100-120-135-155" 6.5 14 0.99
LDPE +30 BR +5 sulfur | 100-115-135-155" 7.3 14 0.86
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100-115-135-150"
140-170-185-210"
140-165-180-205"
140-165-175-205"

LDPE +40 BR +5 sulfur
PP +10 BR +5 sulfur
PP +20 BR +5 sulfur
PP +30 BR +5 sulfur
PP +40 BR +5 sulfur 140-160-170-200
PP +50 BR +5 sulfur 140-160-165-200"

7.6 14 0.61
8.2 17 2.21
8.5 17 2.05
9.0 17 1.86
9.5 18 1.62
10.2 18 1.38

*extruder head temperature

The comparison of the data presented
in Table-2 makes it possible to note that along
with the loading of DP and sulfur into the
composition, a regular decrease in MFI of
DVEP is observed which might be caused by
an increase in the melt viscosity due to the
formation of a rare-mesh spatial cross-linked
structure. At the same time, it is characteristic
that the processing of sulfur vulcanized DVEP
is carried out under relatively low temperature
conditions. This is explained as being due to
the fact that when compared with samples of
crosslinked DP, the use of sulfur as a
vulcanizing agent does not lead to sharp
decrease in the MFI of DVEP. All this finds
endorsement in the fact that during peroxide
vulcanization, short -C—C— bonds are formed,
and during sulfur vulcanization, relatively long
eight-membered cross bonds are formed (Ss).
The latter circumstance contributes to rise in
flexibility and conformational mobility of
macrochains which has a positive effect on the
MFI capillary in the uniaxial direction.

Account has to be taken of the fact that
the extrusion of cross-linked polymeric
materials is carried out at relatively high screw
turnovers. The reason is that when processing
cross-linked polymer systems with low melt
flow it is necessary to set some pressure in the

material of extruder cylinder which is formed
by raising the number of screw turnovers.
Therefore, when choosing the technological
mode of sulfur vulcanization extrusion, their
processing is carried out at relatively lower
pressure and the increased number of screw
turnovers. This technology also provides
significant energy savings.

Very often, in the development of
DVEP with improved physic-mechanical
properties the preference is given to the use of
multicomponent polymer systems. The use of
the mentioned polymer system makes it
possible to obtain a composite material that
combines beneficial properties of each mixture
component thus opening up the possibility for
obtaining a DVEP with a rather wide range of
performance characteristics

Table-3 presents the results of the study
into technological features of the extrusion of
multicomponent polymer systems based on a
LDPE+PP+BR mixture. For example, polymer
systems with a ratio of LDPE:PP = 50:50 are
used as an object of study. The choice of such
a ratio of thermoplastic polyolefin was due to
the necessity of imparting the characteristic
properties of rubbers to elastoplastics and
DVEP thereupon.

Table 3. The influence of the BR concentration on technological mode of extrusion in ternary

mixture of polyolefin (LDPE + PP + BR)

Extrusion Extrusion Number of Melt flow
. . screw .
Composition, wt.% temperature in pressure, index,
) turnovers, !
cylinder zones, T, C MPa . 9/10 min
turnover / min
45 DPE+45PP+10BR 120-140-170-205: 55 13 1.72
40LDPE+40PP+20BR 120-140-160-200 6.2 13 1.46
35LDPE+35PP+30BR 110-140-160-195: 6.6 13 1.31
30LDPE+30PP+40BR 110-140-160-195 7.1 14 1.07

*extruder head temperature
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The fact is that LDPE is a relatively elastic
and soft thermoplastic, which has high values
of elongation at break. At the same time, PP is
a relatively rigid and durable polymer with
relatively low values of elongation at break.
Analysis of the data given in Table-3 reveals
that as the concentration of BR rises, there is a
regular increase in the extrusion pressure in
the material cylinder at nearly constant number
of screw turnovers. In addition, after the fact
of the MFI sample reduction in MFI samples
was established this can be interpreted as rise
in the melt viscosity. The increase in melt
viscosity in this case is due to the fact that the
elastomeric component is characterized by a
relatively high molecular weight equal to
220000 in respect of LDPE and PP. And, the
more BR is loaded into the LDPE + PP
mixture, the higher the viscosity of the
polymer composition becomes. The Table
provides optimal temperature conditions for
extrusion into zones of the material cylinder.
According to the data obtained, as the
concentration of BR increases from 10 to 50
wt. % the temperature in the extruder head
falls from 205 to 195°C. The temperature
reduction in the extruder head is a necessary
measure, since with the BR loading into the
composition of thermoplastic polyolefin, a
noticeable  decrease in the softening
temperature of the polymer mass of the three-
component system was revealed in the thermo-
mechanical analysis. For example, when the
BR concentration in the mixture of
LDPE+PP— 10, 20, 30, 40 wt.% softening
temperature, varies accordingly in the range —
125, 107, 89, 78 °C, according to thermo-
mechanical tests

To obtain a DVEP based on three-
component polymer systems, it was interesting
to investigate the effect of DP and sulfur on
the process of reactive extrusion. In the
literature, there are works on the preparation of
DVEP-based mixture of polymers; however,
research into the selection of optimal
conditions for their processing by extrusion
method, especially reactive extrusion, is rather
limited [5]. In the course of the reactive
extrusion process, chemical cross-linking of
macrochains of polyolefin mixtures proceeds

with the participation of such vulcanizing
agents as DP and sulfur. Depending on the
concentration of DP, wvulcanization can
proceed through the wuse of various
mechanisms. Cross-linking can occur at two
points: breaking double bonds and separating a
hydrogen atom from tertiary or secondary
carbon atoms that are in a-position to the
double bond. It should be noted that the
activation energy of breaking double bonds is
approximately 9-17 kJ / mol, while the
activation energy of hydrogen atom
detachment at the tertiary carbon atom is 38-
46 kJ / mol. From thermodynamic point of
view, the most preferred mechanism of cross-
linking is the formation of —C—C- cross-bonds
at the point of breaking double bonds in the
macro-chain of polymers. The concentration of
double bonds in BR is approximately 2-3%
mol. which is much higher than the total
content of vinyl groups (terminal and trans-
vinylene groups) in LDPE and PP. In all cases,
the vulcanization mechanism will, to a certain
extent, depend on the DP concentration. When
the DP concentration is up to 0.5 wt.%. The
cross-linking process proceeds predominantly
through the double bonds of the elastomeric
component which creates conditions for the
formation of dynamic elastoplasts. When the
DP concentration is more than 0.5 wt.% the
cross-linking and the formation of —C-C-
cross-bonds occurs by a mixed mechanism: by
means of vinyl groups and through tertiary
carbon atoms between elastomer macro-
chains, between thermoplastic polyolefin
macro-chains, and between elastomer and
thermoplastic macro-chains. The formation of
chemically cross-linked spatial structure
significantly reduces the crystallinity of DVEP
and melt’ flow. For example, with the DP
loading in the amount of 0.5, 1.0, 2.0 wt.% the
content of the gel fraction in DVEP
accordingly changes in the following
sequence: 13 wt.%, 45 wt. % and 72 wt.%.
Table-4 presents the results of research
into optimal conditions for the reactive
extrusion of multicomponent DVEP. In this
case, the effect of DP concentration and sulfur
on the extrusion process, and such
technological characteristics as MFI was
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investigated. A comparative analysis of the
experimental data reveals that the use of
vulcanizing systems is accompanied by drop in
the temperature of extrusion condition. This is
explained as being due to the fact that as the
DP concentration and the melt viscosity
increases, the temperature rise in the material
cylinder of the extruder becomes undesirable.
The high temperature of the melt at the exit of
the extruder head and decomposition of the DP
with the release of CO, leads to a sharp
swelling of the extrudate and the formation of
partially foamed material. Therefore, in the
course of processing, the temperature of the
melt composition rose due to the middle zones
of the material cylinder.
As noted above, the basis of the DVEP

reactive extrusion is a mono-technology which
contributes not only to the process behavior in
line with one-pass scheme but also to DVEP
obtaining with uniformly dispersed polymer
components in a mixture and, accordingly,
with more stable properties.

The use of sulfur as a vulcanizing agent
provides even more interesting and
encouraging results. This is explained as being
due to the fact that sulfur vulcanization allows
processing polymeric material at softer
temperature conditions. The MFI of DVEP
samples after sulfur vulcanization is kept at a
relatively high level which also provides the
possibility of carrying out the reactive
extrusion in the presence of sulfur at a wider
temperature range.

Table-4. The influence of DP concentration on the technological mode of DVEP extrusion (30%

LDPE + 30% PP + 40% BR + DP)

Number of
. Extrusion Extrusion screw Melt flow
Composition of the polymer . :
mixture. Wt % temperature in pressure, | turnovers, mdex,.
’ cylinder zones, T, C MPa turnover / g/10 min
min
30LDPE+30PP+40BR(PM) | 110-140-160-195* 7.1 14 1.07
PM +0.5 DP 120-140-160-195* 7.9 14 0.65
PM +1.0 DP 120-145-155-195* 10.4 14 0.18
PM +1.5 DP 130-150-160-190* 12.6 14 0.06
PM +2.0 DP not reprocessed - - 0
PM +1.0 sulfur 110-140-160-190* 6.8 14 0.99
PM +2.0 sulfur 110-135-155-190* 7.0 14 0.85
PM +3.0 sulfur 110-135-150-185* 7.4 14 0.66
PM +5.0 sulfur 110-140-150-185* 7.9 14 0.55
PM +10.0 sulfur 110-140-160-185* 8.6 14 0.37

*extruder head temperature

Thus, on the basis of the above, we can
conclude that the technology of thermoplastic
polyolefin and butyl rubber-based reactive
extrusion of DVEP was studied. The mixture
of  polymer components, with their
simultaneous vulcanization in terms of mono-
technology, showed that the process of

selective cross-linking by double bonds of BR
is most effective when the DP concentration is
not more than 0.5 wt.% and sulfur not more
than 5.0 wt%. At the same time, the
synthesized elastoplastics are processed as
thermoplastics with rubber properties.
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TERMOPLASTIK POLIOLEFINLOR VO BUTIL KAUCUKU OSASINDA DINAMIK
ELASTOPLASTLARIN REAKSIYALI EKSTRUZIYASI

Z.N. Hiiseynova, N.T. Qahramanov, A.9. Hasanova, X.V. Allahverdiyeva,
F.A. Mustafayeva, * V.S. Osip¢ik

AMEA Polimer Materiallart Institutu
AZ 5004_ Sumgayit, S.Vurgun kiic., 124; e-mail: najafl946@rambler.ru
*D.1. Mendeleyev adina Rusiya Kimya-Texnologiya Universiteti

Butil kauguku va vulkanlasdirici agentlorin (dikumil peroksid va kiikiird) miqdarimin asagi sixliqh
polietilen va polipropilen qarisigi asasinda elastoplastlarin ekstruziyasinin texnoloji prosesina 1oSiri
Nozardon kegeirilmisdir. Dinamik vulkanlasmis elastoplastlarin  mexanokimyavi sintezi reaksiyali
ekstruziya prosesinda hayata kegirilmisdir. L / D = 24 nisbatli birsnekli ekstruder 4 zonadan ibaratdir:
yiikloma zonasi, sixima zonasi, 6lgii zonasi, ekstruder baghgi. Snekin dovrlorinin sayr asinxron
miiharriklo tonzimlonmisdir. Termoplastik poliolefin olaraq asagi sixligh polietilen, polipropilendan
istifado olunmusdur. Polimer qarisiglarin vulkanlasdirilmasi dikumil peroksid va kiikiird istifads
olunmagla hayata kegirilmigdir. Elastoplastlarin mexanokimyavi sintezi material silindrinin miixtolif
zonalarmin miixtalif temperaturlarmda vo ekstruziya tazyiqlorinda aparilmigdir. Ekstruziya prosesi
parametrlaorinin elastoplastlarin arintinin axicilig gadstoricising tosiri tadgiqatlarimin naticalori taqdim
olunmusdur. Asagr sixliqgh polietilen va butil kaucuk qarisigi iiciin material silindrin zonalari iizra
temperatur rejimi 100-150 <C, ekstruziya tazyiqi isa 5.2-7.0 MPa intervalinda dayismisdir. Propilen va
butil kauguk qarisigi iiciin temperatur rejimi 140-210 °C, ekstruziya tazyiqi isa 7.2-9.4 MPa intervalinda
doayismisdir. Polimer qarisiglara elastoplast xiisusiyyatlorin verilmasi iiciin onlarin tarkibina dikumil
peroksid vo kiikiird kimi vulkanlasdirict agentlor daxil edilmisdir. Vulkanlagdirict agentin reaksiyall
ekstruziyamin texnoloji parametrioring Va arintinin axiciliqg gostaricisine selektiv tosiri oyronilmigdir.
Miiayyan olunmusdur ki, unikal qurulus vo torkib uygunluglu dinamik vulkanik elastoplastlarin dikumil
peroksidin-0.5kiitla % va ya kiikiirdiin 5.0 kiitlo % qatiliginda alinmast miimkiindiir. Miiayyan olunmusdur
ki, butil kaucukun migdari ASPE+PP garisiginda 10, 20, 30, 40 kiitlo % olduqda yumsalma temperaturu
termomexaniki tacriiba gostaricilarinag asasan — 125, 107, 89, 78 °C uygun olaraq doyisir.

Acar sozlar: dartilmada méhkamlik haddi, modifikasiya, dinamik elastoplastlar, nisbi uzanma
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PEAKIITHOHHAA SKCTPY3HA THHAMHUYECKHX 3/TACTOIIV/TACTOB HA OCHOBE
TEPMOIITACTHYHBIX I10/IHOJIEOHHOB H BYTH/IKAYYYKA

3.H. I'yceitnosa, H.T. Kaxpamanos, A.A. I'acanosa, X.B. Annaxeepouesa,
D.A. Mycmagpaesa, * B.C. Ocunuuk

Hncmumym nonumepnwvix mamepuanos Hayuonanenoti AH Azepbaiiosicana
AZ 5004 Cymeaieim, yn C. Bypeyna, 124, e-mail: najaf1946@rambler.ru
*Poccutickuil XUuMuko-mexHoaocuieckuil ynusepcumem um./{.M. Menoeneesa
127047, 2. Mocksa, Muycckas niowaos, 0.9

Paccmompeno enuanue konyenmpayuu OYmuakay4yka u yaKAHU3VIOWUx azeHmos Ha mMexHonr02udecKull
npoyecc peakyuoHHOU IKCMpY3uu 21ACMONIACO8 HA OCHOBE CMeCU MEPMONIACMUYHBIX NOTUONEPUHOE.
Mexanoxumuyeckuii cunme3s OUHAMUYECKU GVIKAHUZOBAHHBIX DJACMONAACIO8 OCYWEeCMBIANU
npoyecce peakyuoHHoU dKCmpy3un. Ixkcmpyoep 0O0HOUWHeK08bIl ¢ omHoweHuem L/D = 24, cocmoum u3
4-x 30H: 30HbL 3a2PY3KU, 30HbI COHCAMUSL, 30HbI O03UPOBAHUSA U 20]106KU dKcmpydepa. Hucro obopomos
WIHEKA pe2yiuposani ¢ NOMOWbI0 ACUHXPOHHO20 Ogueamens. 1onoeka ocHawena ¢ noMowbio Wenesoll
NpUCMABKU, NO36OJIAIOUeli NOYyYams Henpepviguvle aucmvl moawunou 2vmm u wupunot 100 mm. B
Kauecmee MePMONIACMUYHBIX —~ NOIUONEPUHOE  UCNONBL308ANU  NOAUIMUNEH —HUZKOU  NJIOMHOCMU,
nonunponuieH. Byikanuzayuio notumepnsix cmeceti Rpo8ooOUlU ¢ UCHONb306aAHUEM OUKYMUINEPOKCUOA U
cepol. Mexanoxumuueckuti cunmes 1ACMONIACIO8 NPOGOOUNU NPU DASIUYHLIX MeMNepamypax 30H
MamepuanbHo20 YunuHopa u oasnenuu sxcmpysuu. Ilpedcmaegnensi pesynvmamol UCC1e0068aHUSA GIUAHUSL
napamempog npoyecca 3KCMpy3uu HA CKOpOCMb medeHus pacniaéa anacmoniaacmos. [lna cmecu
NOUIMUNEHA HUZKOU NAOMHOCMU U OYMUIKAYYYKA ONMUMANbHbIL MEeMNepamypHbulil pedcum no 30Ham
mMamepuanvbHo2o yununopa eapvuposaiu ¢ npeoenax 100-150 °C, a daerenue sxcmpysuu — 5.2-7.0 Mlla.
s cmecu nonunponunena u OYMUIKAy4yKa memnepamypHbill pexcum apvuposaics 6 npedeiax 140-
210 °C u oasnenue sxcmpysuu — 1.2-9.4 Mlla. [{ns npudanus NOIUMEPHbLIM CMECIM INACMONIACIUYECKUX
CBOUICME 6 UX COCAG 880OUNUCHL MAKUe GVIKAHUZVIOWUE a2eHmMbl, KAK OUKYMUL NEepoKcud u cepa.
Hzyueno cenekmuenoe 6rusHue GYIKAHUVIOWUX A2EHMOE HA XAPAKMEP U3MEHEHUs MEXHOA02UYECKUX
napamempos peakyuoHHOU IKCMpy3uu u uHoekca mekyuecmu pacniaea. buvino obuapysceno, umo
OuHamuuecKue ByIKAHUYecKue NACMONIACIbL C YHUKATLHOU COBMECMUMOCMbIO CIMPYKIMYD U CEOUCME
Moz2ym Oblmb NOYYeHbl HpU KOHYyeHmpayuu Ouxymun nepokcuda-0.5%macc. unu cepwi-5.0%macc..
Yemanosneno maxoice, umo npu konyenmpayuu oymunkayuyxa ¢ cocmase cmecu IIOHII+IIIT — 10, 20,
30, 40%macc. memnepamypa pazmacuenus, no OAHHbLIM MEPMOMEXAHUYECKUX UCTILIMAHUL, USMEHAEMCsl
coomsemcmeento 6 npedenax — 125, 107, 89, 78 °C.

Kniouesvie cnosa: paspywaiowee Hanpsicenue, Moougukayus, Ounamuyeckue 1aAcHONIACbl,
omHocumenvroe yOnuHeHue.
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