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FORMATION OF HYDROPHOBIZED NUTRIA VELOUR

Abstract. The formation of hydrophobized nutria fur velour has been carried out using the optimized
alkenmalein acrylsyntane composition. Based on the implementation of the synthesized experimental plan
“composition-properties of velour” by the modified McLean-Anderson method, the optimization of filling and
hydrophobizing composition has been performed by Harrington method. The optimized composition involves the use
of, wt. %: alkenmalein polymer — 54.1, polyacrylic emulsion Melio Resin A-821 — 18.8, reagent based on
2-naphtholesulfonic acid and dioxins-phenylsulfone — 27.1. The developed technology of forming hydrophobized
nutria velour has been tested at the experimental production of leather enterprise (Chinbar Private Joint Stock
Company, Kyiv, Ukraine). Nutria fur velour obtained by the developed technology is characterized by a significant
increase in water resistance in dynamic conditions. The advantage of this technology is the production of fur velour
with a higher yield of 5.4-5.6 % compared to the semi-finished chromium-aluminum tanning. The optimized filling
and hydrophobizing composition can be effectively used in the technologies of manufacturing sheepskin and leather
materials with high water resistance. According to the complex of properties, the obtained hydrophobized nutria
velour is suitable for the production of uncovered items of various purposes, which will be used in extreme
conditions.

Keywords: nutria velour, filling-hydrophobization, velour properties, McLean-Anderson method, multicriteria
optimization, Harrington desirability function.

1. Introduction

The development of modern technologies for the production of new materials involves, first of all, the
use of environmentally friendly chemical reagents, which allow expanding the range of products. At the
same time, the use of such reagents also significantly improves existing technologies due to the
application of new processes and operations. It concerns the production of fur materials, including velour,
in particular the non-uniform structure obtained from natural raw materials. In this respect, an important
aspect of the problem is the efficient use of fur raw materials that have not been used before for the
manufacture of new uncovered products, namely nutria skins, which are not suitable for fur production
because of the quality of hair covering.

The use of raw materials of nutria skin for velour resistant to the environment requires a significant
modification of the porous structure of the skin tissue [1]. For this purpose it is necessary to carry out the
processes of filling-hydrophobization of fur semi-finished products using the methods of mathematical
modeling and multifactor optimization.

2. Literature analysis and problem statement

In technologies for the production of collagen-containing materials, including velour materials,
scientifically sound processes of filling and modification of the fibrous porous structure of a semi-finished
product are important. It stabilizes structural elements, which significantly affects the finite properties of
the material. According to the analysis of research literature, a wide range of chemical reagents of
different composition and structure is used for this purpose. In [2], the authors have investigated the effect
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of water-soluble polymers on the performance properties of natural materials. At the same time, there was
an increase in the uniformity of physicochemical properties over the area of the semi-finished product, in
particular thickness, density, strength, resistance to friction. In the formation of elastic natural materials,
the authors of [3] have studied the effect of particle size of aqueous dispersions of acrylic acid copolymers
on its strength and deformation properties. The dependence of physical and mechanical properties on the
chemical composition of fluorine-containing aminopolymers has been explored [4]. Improved polishing
quality of the semi-finished product is achieved. This will result in getting velour with a low even pile and
necessary complex of physical and mechanical characteristics.

Alongside with the studies of the semi-finished product filling, they modify its porous structure,
which is related, first of all, to the physicochemical blocking of hydrophilic groups of the filled structure
of collagen, and can provide increased water resistance of the material. For this purpose, both monomeric
and polymeric reagents of different molecular weights and chemical structures are used. This applies, in
particular, to silanes, fluorocarbon and polydimethylsiloxane polymers, complex aluminum compounds
[5]. For filling-hydrophobization of semi-finished products of chromium tanning copolymers of acrylic
acid together with hydrophobic acryl monomers have also been used [6]. The result is a high degree of
filling-hydrophobization of the natural material when using polymers, molecules of which contain straight
hydrocarbon chains. The maximum effect of hydrophobization is observed at chain lengths above C16 [7].
In [8] the effect of fluorine-containing copolymer on the water resistance of natural material has been
investigated. This results in an increase in the water resistance of the material, in particular dynamic
waterlogging up to 55 min and a wetting angle of 155 ° with a fluorine content of 5 % in the copolymer.
Hybrid polyfunctional polyurethanes are also known to improve water resistance and dirt repulsion of
natural materials [9], but at the same time the exterior of the material deteriorates and its rigidity increases.

The authors of [10, 11] investigate the complex influence of polymers in combination with plasma
treatment on the physical and chemical properties of the leather material. At the same time, the material
strength was increased by 23 % and its water resistance by the duration of suction of water droplets by 86 %,
while reducing its hygroscopicity by 76—-87 % for semi-finished raw materials of cattle and sheepskin.

Thus, there are studies of the processes of filling the structure of tanned semi-finished products from
natural raw materials of different origin and reduction of its hydrophilicity. The authors use monomeric
and polymeric reagents of different molecular weights and chemical structures. This applies mainly to
empirical studies. The formation of high quality natural materials from collagen-containing raw materials
requires the development of scientifically sound technological processes and their computer optimization.

Taking into account the peculiarities of collagen-keratin structure, topographic unevenness of the skin
tissue, features of its porosity and low durability in the formation of nutria skin velour, it is necessary to
develop an optimized chemical composition of the filler-hydrophobic composition and determine the
conditions for its effective use.

3. The purpose and objectives of the study

The purpose of the research is to study the process of hydrophobic velour formation from the skin of
nutria by optimizing the structure of alkenmalein acrylsyntane composition. To achieve this goal, the
following tasks have been set:

e synthesis of the experiment plan “structure of the composition-properties of velour” by the
modified McLean-Anderson method;

e optimization of the structure of the filling and hydrophobizing composition by Harrington method;

e formation of hydrophobized nutria velour using the optimized structure of the filling and
hydrophobizing composition.

4. Materials and methods of study of alkenmalein-acrylsynthan composition

The object of the study is the process of optimizing the filling and hydrophobizing alkenmalein-
acrylsynthane (AM-AS) composition for the formation of high water resistance nutria velour. Raw
materials of male nutria skins with coarse auburn hair of 24-25 dm?” have been used after removing awn
hair by epilation and chrome-aluminum finishing of a semi-finished product by technology [12] with
obtaining temperature of hydrothermal stability (I'c) of skin tissue 90 °C. The studied composition AM-
AC included alkenmaline (AM) polymer synthesized on the basis of a-alkenes C-»4 and maleic anhydride
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with a mean molecular weight of 38-10°, polyacrylic (PA) emulsion Melio Resin A-821 (Clariant,
Germany) and the product of the synthesis of 2-naphtholesulfonic acid with dioxidiphenylsulphon
(cyanant HC-DS). The composition has been dosed into the technological solution at a flow rate of
28 g/dm’ for a ratio of water to the semi-finished product equal to 7.

Experimental studies of filled-hydrophobized nutria velour depending on the structure of AM-AC
composition have been performed. Samples of the mined nutria semi-finished product have been selected
by the method of proportional squares [13]. The effectiveness of using the composition for filling-
extending the semi-finished fur velour has been determined in% by the difference of AM-AC composition
used and its residue in the waste solution, water resistance of hydrophobized fur velour and its yield by
area. Velour water resistance has been assessed by the dynamic method of the duration of water wetting
on the device PVD-2 (Russia) when deforming the samples at a speed of 70 min — 1. Hydrothermal
resistance of velour — at the initial reduction of the sample length when heated at a speed of 2.5—
3.0 °C/min, porosity — the ratio of pore volumes and the original sample, physical and mechanical
properties — using the bursting strength machine RT-250M, belt A (Russia) at a deformation rate of 80 mm
/ min according to the methods [13]. The yield of the velour area has been assessed by the ratio of the
areas of hydrophobized and mined semi-finished product [12] under standard conditions.

The optimization of the structure of the filling and hydrophobizing composition consists in obtaining
a D-optimal plan of the experiment, synthesized by a modified McLean-Anderson method [14], a
mathematical model of the experiment “structure of the composition-property of velour” and determining
the optimal content of the components of the composition by the Harrington method [15]. The optimum
composition should correspond to the maximum duration for water wetting of the nutria velour, the
maximum yield of its area and the effective use of the alkenmalein-acrylsynthan composition.

5. Obtaining a mathematical model “The structure of the filling and hydrophobizing
composition — properties of nutria velour”

The influence of the components of the composition on the properties of nutria velour has been
investigated during the formation of nutria velour. It is necessary to obtain a nonlinear mathematical
polynomial model of “composition—properties”, which contains the components of the composition for
each physicochemical indicator of hydrophobized nutria velour:

k=2k-1 k

n k k-1 k
yngl.xl. + ; _Z bl.jxixj + g g _Z bll.jxl.xj, 1)
i=1 i=1 j=i+l I=1 i=l j=i+l

Where )7 is the predictive value of the physicochemical indicator; b;, b;, are model coefficients; x; is the

content of the components of the composition in a coded form (i = 1, 2,..., k); k is the number of
components; /, i, j are the sequence numbers of the interaction of the components of the composition.

It should be noted that in the model (1) the condition of normalization of the composition structure
must be kept:

M~

X; = 1 (2)

1

1

Based on the previous studies, the limits of changes in the components in the natural values of X;,, wt.
parts, in the structure of the filling and hydrophobic composition (table 1) has been set.

Table 1 — Component restrictions of filling-hydrophobized composition

Limits of changing the components of the composition, in values
natural X; coded X i
min max min max
0.84 10.36 0.03 0.37
3.92 13.44 0.14 0.48
3.08 12.32 0.11 0.44
5.88 11.20 0.21 0.40
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Note. Restrictions of the components of the composition, respectively, at the lower and upper levels:
0<SX™ <X, <X™ <1 (i=1,2,.., k). In this case, the components X; and X4 in chemical composition
correspond to alkenmalein polymer, in particular X; is the amount of polymer introduced at the beginning
of the technological process of filling, and X4 — at the final stage of hydrophobization.

The general mathematical model of “composition—properties” (1) for the structure of the
composition is:

Py =bx; +byx,y +byxy +byxy + by x Xy +bi3x X5 + By Xy + DyXa Xy + by Xy Xy + by, 3)

where )Ail- is the predicted value of the physicochemical index of fur velour, i = 1 + 3; in particular, the

effectiveness of the influence of the structure of AM-AC composition on the physicochemical properties
of nutria fur velour has been assessed by:

y1 — the efficiency of use of the composition, wt. %; y» — duration of dynamic wetting of fur velour, s;
y3 — yield of fur velour area, %; x1, x2, x3, x4 — correspondingly encoded values of the components of the
composition: AM polymer, PA emulsion, NS-DS synthant and AM polymer.

To determine the coefficients of the mathematical model (3), the experimental data have been
approximated according to the synthesized plan. The task of planning the experiment was to obtain the
most theoretically possible amount of information with a minimum number of experiments, taking into
account the normalization of the composition of the mixture (2), as well as the important requirement of
the presence of all components in the structure:

x,>0,i=1,2,..., k. “)

The amount of experimental data can be substantially reduced by using the McLean-Anderson
algorithm, which assumes that all possible combinations (more than 10°) of N theoretical points of
candidates selected by the McLean-Anderson algorithm [16] are provided, on condition that'
det|D|—min. In order to establish the coefficients of model (3), we select the minimum number of
experimental points n = 10.

The synthesized optimal experiment plan in a restricted area of synthesis (table 1) during 23.86 h is
shown in table 2.

Table 2 — Experiment plan

Composition The structure of the mixture at the experimental point

components 2 3 4 5 10 12 14 27 29 34
X1 0.210 0.200 0.030 0.030 0.030 0.370 0.190 0.370 0.030 0.225
x2 0.140 0.480 0.460 0.320 0.140 0.140 0.140 0.225 0.480 0.335
X3 0.440 0.110 0.110 0.440 0.440 0.110 0.270 0.195 0.195 0.110
X4 0.210 0.210 0.400 0.210 0.390 0.380 0.400 0.210 0.295 0.330

The implementation of the synthesized plan has made it possible to obtain experimental data
characterizing the influence of the structure of the filling-hydrophobic AM-AS composition on the
technological, physical and chemical properties of nutria velour (table 3).

Table 3 — Properties of hydrophobized fur velour

Metric The value of the metric at the experimental points
2 3 4 5 10 12 14 27 29 34
Vi 79.2 88.5 73.4 78.6 65.3 87.1 89.4 88.3 79.1 93.0
2 1390.0 | 1260.0 | 1630.0 | 1370.0 | 1840.0 | 1565.0 | 1780.0 | 1353.0 | 1410.0 | 1560.0
3 106.2 102.4 103.8 101.5 102.3 104.3 105.3 104.7 104.5 106.1
N

IThe total number of combinations of points of N candidates can be assessed by probability theory: C} = W
n: —nj.

-1
Dispersion matrix of a combination of candidate points D= (F Tr ) , where F'is the matrix of the experimental plan with
dimension n x ¢, t is the number of coefficients of the model.
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The required coefficients of the mathematical model (3) have been determined by the approximation
of the experimental data given in Table. 2 and 3 using the least squares method. Based on the obtained
experimental data, the mathematical model (5) has been constructed according to the above-mentioned
technological, physicochemical parameters of the properties of the nutria velour, depending on the
structure of AM-AS composition:

y, =—117.2034906 x, +1.92375297x, — 8.67427379x, + 64.14648706x,
+444.6497106x,x, +467.4894979x,x; + 374.8000603x,x, + 437.5957898x,x,
+ 87.20064507 x,x, + 146.8864982x,x,

¥y, =4023035289x, — 254.5017831x, + 494.9983683x; + 3368.948843x,
+3681.935211x,x, +1544333049x,x; —1741.834756x,x, +2510.214516 x,x, %)
+761.5901424x,x, + 700.4074566 x;x,

¥, =62.55200238x, + 69.72480492x, + 74.7675243x, — 5302538861x,
+36.20884176x,x, + 95.63320238x,x; + 251.4894287x,x, + 23.05025504 x, x,
+264.0396943x,x, + 2309960487 x,x,

Thus, the obtained mathematical model “the structure of the composition - properties of nutria velour” can
be subsequently used to optimize the alkenmalein-acrylsynthane composition in the manufacture of nutria
fur velour.

6. Composition structure optimization by Harrington method

To find the optimal structure of AM-AC composition, a generalized Harrington Dy desirability
function [14] has been used, according to which each techno-physicochemical indicator of nutria velour
»; is a partial function of the desirability of the technological indicator d;,, can take corresponding

dimensions y; from O to 1 depending on the component structure of the composition. The mathematical
form of the desirability function for a three-component composition takes the form:

D, =3/d,d,d;,

where; d, = exp[ -exp(-y))] ¥ =5 +b"y,
The coefficients are determined from the systems of equations:

y;worse — béi) + bl(i)yiworse

y;better — b(()l) + bl(i)yibetter
where "¢, P’ is respectively, worse and better values of the indicators y; set by the researcher;

rworse __

y =~In(-Ind,,,,.,), ¥’ =-In(-Ind,,,,) is worse and better dimensionless indicators;
respectively, the partial desirability functions dy.rse and d better are assumed to be 0.2 and 0.8.

The maximum of the desirability function Dy corresponds to the optimal composition x* having the
best compromise values of the physicochemical parameters y;.

Due to the optimization of the composition its optimal component structure has been obtained, wt.
parts: x; = 0.149, x, = 0.188, x3 = 0.271, x4 = 0.392. The expected values of the original variables acquired
the following values: y1 = 89.7 %, y» = 1789.0 c, y3 = 105.35 %.

Therefore, for filling-hydrophobization of 100 kg of extracted and epilated nutria semi-finished
product after removal of moisture by centrifugation it is necessary to use alkenmalein-acrylsynthane
composition of 19.6 kg of optimum structure: PA-emulsion — 3.7, synthane — 5.3, A-MS — 10.6. In order
to activate the filling process, it is necessary to use 2.92 kg of alkenmalein polymer.

7. Testing the technology of hydrophobized nutria velour production using alkenmalein-
acrylsynthane composition

The optimized structure of alkenmalein-acrylsynthane composition was used in the manufacture of
hydrophobized nutria velour at Chinbar Private Joint Stock Company (Kyiv, Ukraine) from raw materials
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of fresh and dry canning weighing 19 kg. The epilated semi-finished product of the nutria skins after
chromaluminum tanning was processed with the composition at a ratio of the masses of the working
solution and the semi-finished product 7. In this case, in order to obtain hydrophobized nutria velour the
working semi-finished solution was successively dosed with the components of AM at the temperature of
4043 °C. At first, the AM polymer was added in the container, 15—20 min later a filling mixture of Melio
Resin A-821 polyacrylic emulsion and 2-naphtholsulfonic acid synth with dioxidiphenylsulfone were
added. In one hour — the remaining hydrophobized AM polymer. The total duration of the filling-
hydrophobization process was 2.5 hours. Then the semi-finished product was pressed in a centrifuge to a
humidity of 52-53 % and performed drying and moistening processes and operations to a moisture content
of 12-14 % and polishing the skin tissue. After keeping hydrophobized nutria velour under standard
conditions [13], its physicochemical tests were carried out.

According to the benchmark technology of processing nutria velour differed from the developed one
as it had no filling-hydrophobization processes. In this case, nutria velour drumming was performed with
an electrolyte-resistant emulsion of Trupol DL (Trumpler, Germany) at a temperature of 38—40 °C with a
fat consumption of 2.5 g / dm* during 1 hour.

The results of the study of physicochemical properties of hydrophobized nutria velour are shown in
Table. 4. The efficiency of the process of nutria velour hydrophobization with the use of AM-AS
composition lies in a significant increase in the duration of dynamic wetting, compared with the material
obtained by the benchmark technology. This increases the efficiency of AM-AC composition, as well as
the yeild area of the material. At the same time, there is an increase in the thickness of the skin tissue of
hydrophobized nutria velour and, accordingly, the uniformity of the material in topographic areas, which
contributes to a more efficient use of its area when manufacturing goods. At the same time, the
deformation properties of the hydrophobized nutria velour are better than the ones obtained in the process
of benchmark technology.

Table 4 — Physicochemical properties of nutria fur velour

Indicator Nutria velour obtained by technology
developed benchmark

Dynamic water wetting, p 1800+20 25+5
Performance of the composition,% 87.242.5 79.3£3.6
Yeild area,% 105.6+0.3 100.040.3
Thickness of the skin tissue, mm 1.22+0.4 1.06+0.7
Tensile strength, MPa 1.2+0.20 1.09+0.25
Elongation at break,% 62.0£5.0 59.0+5.0
Elongation of skin tissue at load of 4.9 MPa,%, complete 28.0+2.5 22.0+2.6
— elastic 17.5+1.6 13.0£1.2
— residual 10.5+0.9 9.0+0.8
Porosity of skin tissue,% 62.0+£3.0 65.0+4.3

Based on the research conducted in semi-production conditions, it can be assumed that the technology
developed for the formation of hydrophobized nutria velour can be used to expand the range of fur raw
materials and velour materials for the manufacture of products operated in high humidity conditions. The
proposed technology can also be used without significant changes to existing processing technologies of
other types of fur raw materials for the production of velour materials with high performance.

8. Conclusions

1. The process of formation of hydrophobized nutria velour from a fur semi-finished product after
removal of the ostium hair has been investigated using computer optimization of the structure of
alkenmalein-acrylsynthan composition. In the optimization of the structure of the filling and
hydrophobizing composition, a modified McLean-Anderson method has been used, taking into account
the type of mathematical model “the structure of the composition — properties of the hydrophobized
material” and Harrington's desirability function.

2. The optimal structure of the filling and hydrophobising composition, including components, wt. %:
alkenmaline polymer — 54.1, Melio Resin A-821 polyacrylic emulsion — 18.8, HC-DS sulphate — 27.1 at
their consumption, respectively, % of the mass of the squeezed sulphurous semi-finished product: 10.6,
3.7 and 5.3 for the ratio of semi-finished product / technological solution 1/7.
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3. Having applied the developed technology, which involves the combination of processes of filling-
hydrophobization, nutria velour has been obtained with a significant increase in the duration of dynamic
water wetting and increase the yield of material area by 5.6 % compared with the semi-finished
chromaluminic finishing. The effective use of the alkenmalein-acrylsynthane composition provides for the
formation of more homogeneous elastic material from porous raw materials technologically unsuitable for
fur production.

4. The developed technology of formation of hydrophobized nutria velour with optimization of the
structure of the filling and hydrophobizing composition can be effectively used in the production of
sheepskin coat and leather materials of high water resistance. According to the complex of properties, the
obtained hydrophobized nutria velour is suitable for the manufacture of uncovered articles of various
purposes, which will be used in extreme conditions.

A.I'. lannakosnu', H.B.X1e6nuKoBa’

"KneB yJITTBIK TEXHOJIOTUS %KOHE AN3aiiH yHuBepcHuTeTi, Knues, Ykpanna;
YepracCk MEMIIEKETTIK OM3HEC KOJUIEMKI, Uepkacchl, YKpanHa

IT'NAPO®OBTAJIFAH HYTPUSI BEJIIOPIH KAJIBITITACTBIPY

A.T. Jannakosuy', H.B.X1e6nukoBa?

1 KueBckuii HAIMOHATBHBIN YHUBEPCUTET TEXHOJIOTHH 1 An3aiiHa, Kues, YkpanHa;
2 Yepkacckuii TOCYJapCTBEHHBIN OM3HEC-KOUTeK, Yepkaccsl, YKpanHa

®OPMUPOBAHUE N'NIPO®OBU3UNPOBAHHOI'O BEJIIOPA HYTPUU

AnHoranusi. B pabGote mposezeHo ¢GopmupoBaHue TUAPOGOOM3MPOBAHHOTO MEXOBOTO BEIIOpPAa HYTPHH C
UCIIOJIb30BaHHEM ONTUMH3MPOBAHHOI'O COCTABa AJIKEHMAaJIeHHOBO-aKPUICHHTAHHOW KOMIIO3UIIHH.

Ienbto paboOTHI ABISCTCS UCCICIOBaHUE TIpoliecca GopMUpoBaHUs THIPOPOOHU3UPOBAHHOTO BEIOPA CO IKYPOK
HYTpHUU IIyTEM ONTUMU3ALUU COCTABA AIIKEHMAJIEMHOBO-aKPUICHHTAHHOM KOMIO3ULMU. /I penieHys JaHHOHN Lenn
MOCTABJICHBI CJIETYIOLIHE 3a/1auu:

— CHMHTE3 IIaHa SKCIEPHMEHTa «COCTaB KOMIIO3UIIMM — CBOICTBA BEJIOpa» MO MOAW(MHUIHNPOBAHHOMY METOIY
MaknuHa-AHJIEpCOHA;

— ONTHUMH3ALMS COCTaBa HANIOJIHUTEIBHO-TUAPODOOH3UPYIOIIEH KOMIIO3UIIMHA METOJOM XappHUHITOHA;

— (opmuposanue ruapodoOU3UPOBAHHOIO BEIIOPa HYTPHH C HCIOJIb30BAHHEM ONTHMU3UPOBAHHOIO COCTaBa
HAaIOJHHUTENBHO-THAPO(GOOU3UPYIOLIEeH KOMITO3ULINH.

OOBbeKTOM HCClleoBaHUsl OBbLI TPOLIECC ONTUMH3ALUHM COCTaBa HAIOJHUTEIbHO-THAPO(OOU3MpYIOIIEit
alIKeHMaJIenHOBO-akpwiIcHHTaHHOH (AM-AC) kommo3uuuu ais (GOPMUPOBAHUS BENOpPa HYTPHU IOBBIIICHHON
yCTOWYHMBOCTH K Bojie. B pabore MCIONB30BaHO CHIPhE CaMIOB HIKYPOK HYTPUHM C TIPYObIM OCTEBBIM BOJIOCOM
wiomaneio 24-25 jam? mocle yJalleHHs OCTEBOTO BOJOCA IIyTEM SIWIMPOBAHHS W  XPOM-ATIOMHHHEBOTO
JoayonuBaHus oy pabpHkaTa ¢ Mojy4eHHeM TeMIlepaTypbl THAPOTEPMHYECKOH YCTOMYMBOCTH KOXKEBOH TkaHu 90
°C. UccnenoBanHas AM-AC KOMIO3UILUS COAepKaa aJKeHMAaJIeHHOBBIN MONMMEp, CHHTE30BaHHBIM Ha OCHOBE O-
ankeHoB Cio 24 M MaJEMHOBOTO aHTMIPHAA CO CPEIHEUMCIOBBIM MOJIEKYJIAPHBIM BecoM 38-10°, mommakpuioByio
smysscuio Melio Resin A-821 ¢upmbr «Clarianty (I'epmanust) ¥ mpoxykT cuHTte3a 2-Ha(TOJICYIbPOKUCIOTH C
IHOKCHIMPEHWICYIbPOHOM. B TeXHOJIOrMYECKHiT pacTBOP KOMIIO3MILIMIO JIO3MPOBAM ¢ pacxojaoM 28 r/am’ npu
COOTHOIIICHUH Boja / monydadpukar paBaomy 7/1.

B pabore mpoBeneHbl 3KCIEPUMEHTAIBHBIE HCCIEIOBaHHUS HANOJIHEHHO-THAPO()OOH3MPOBAHHOIO BeEJIOpa
HYTPUH B 3aBUCHMMOCTH OT cocraBa komnosuimu AM-AC. OOpasusl JoAayOieHHOro mnoiydaldpukara HyTpHU
oTOMpajM 1O METOAY IPOIOPLHOHAIBHBIX KBaApaToB. O(PQEKTUBHOCTh HCHOJIB30BAHUS KOMIIO3MLIUHK NPU
HAaIOJHEHUH-10AyOMBaHuy 110y pabprkata MEXOBOIO BENIIOpa ONpeleisuid B % IO COOTHOIICHHIO Pa3HUIBI
MEXAy pacxonoBaHHOW komnosunmeit AM-AC u e€ ocraTkoM B OTpa0OTaHHOM pAacTBOpe K PacxoiOBaHHOU
KOMITO3MLIUK, BOZOCTOMKOCTH THIPO(GOOM3UPOBAHHOTO MEXOBOTO BEJOpa M €ro BBIXOAY MO IUIOIAJH.
BonocroiikocTh Benopa OLEHMBAIM IMHAMUYECKUM METOJOM MO MPOJODKUTEIBHOCTH BOJONPOMOKAHMS Ha
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npu6ope I1B/I-2 (P®) npu nepopMupoBanmuy 06pasoB co cKopocTeio 70 Mun . THAPOTEPMUIECKYIO YCTOMIMBOCTE
BENIOpa — M0 HA4YallbHOMY COKpAIEHHIO JJHMHBI 00pa3la Mpu HarpeBaHuu co ckopocTbio 2,5-3,0 °C/muH,
MOPHUCTOCTh — OTHOILIEHHEM 00bEMa Mop K 00bEMY HavaibHOrO 00pa3ua, (PU3MKO-MEexXxaHWYEeCKHe CBOICTBa — Ha
paspbeiBHOi Mamuae PT-250M, nmosic A (P®) mpu ckopoctu aedopmuposanus 80 Mm/MuH. Bbixon mromanan Beqopa
OLICHMBAJIM OTHOIICHUEM IUIOMIaAed ruapodoOU3MpOBaHHOrO U A0ayOsieHHOro monydadpukara y CTaHIApTHBIX
YCIIOBHISIX.

OnTuMH3aIHs COCTaBa HAMOIHUTENBHO-THAPO(GOOU3UPYIOIIEeH KOMIIO3UIUKA COCTOsIa B MojydeHun D-ontu-
MalIbHOTO IJJaHa OSKCIEpUMEHTa, CHHTE3MPOBAHHOIO MO MOAM(UIMPOBAHHOMY MeToay MakinHa-AHIEepCcoHa,
MaTeMaTHYEeCKON MOJEIH 3KCIIEPUMEHTa «COCTaB KOMIIO3UIMH-CBOWCTBA BEITIOPA» M ONPENEICHUH ONTHMAIHHOTO
CONIEpKAHMS WHTPEIUCHTOB KOMITO3UIIMKM METOAOM XappuHITOHAa. ONTHManbHBIA COCTaB JOJDKEH OTBEYaTh
MaKCHMAaJIbHON MPOIOJDKUTEIFHOCTH OTHOCHTEIHFHOTO BOAONPOMOKAHUS BEIIOpa HyTPHH, MAKCHMAIBHOMY BBIXOILY
ero mwiomaan u 3QpQPEeKTHBHOMY HCIOIB30BAHUIO AIKEHMAIEHHOBO-aKPIJICHHTaHHOW KoMno3unuu. Ha ocHOBaHUM
peaim3alii CHHTE3WPOBAHHOTO IUIAHA JKCIEPUMEHTa «COCTaB KOMIIO3HUIIMU—CBOMCTBA BEIIOPa» MO MOIU(HIH-
poBaHHOMY Meroay MaximHa-AHAEPCOHA BBIOJHEHA ONTHMHU3AIMS COCTaBa HAMOJIHUTEIHHO-THAPO(OoOH3H-
pyIoIIed KOMIIO3ULMU METOAOM XappUHITOHA.

OnTUMU3MPOBAaHHBIN COCTaB KOMIIOZWIIMH IPEAyCMAaTPUBAET HCIOIB30BaHUE: Mac. %: aJKeHMaJCHHOBOTO
nojumepa — 54.1, monuakpuioBoil smynbcun Melio Resin A-821 — 18.8, pearenta Ha ocHOBe 2-Ha(TOJCYJIIb-
¢dokucinorel U puokcuaudenmicynbpona — 27.1. Pa3paboranHas TexHoJorusi GpopMupoBaHus TuapohoOH3Hpo-
BaHHOT'O BEJIOpa HYyTPHH anpoOMpPOBaHA B YCIOBHSX ONBITHOTO IPOM3BOJACTBA KOXeBeHHOTo mpexanpuarus [IpAT
«YUunbap» (r. Kues, VkpanHa). DnmiaupoBaHHBINA Mony(adpukaT MKYpOK HYTPUH MOCIE XPOMATIOMUHHEBOTO
noxyOnuBaHus 00pabaThIBalii KOMIO3HILMEH ONTHMH3HMPOBAHHOTO COCTaBa TPH COOTHOIIEHHMH Macc pabodero
pactBopa u nonydadpukara pasHomy 7/1. Tlpu 3ToM Juisi monydeHust TUapopOOU3NPOBAHHOIO BENIOpPAa HYTPHUU B
CHUCTEMY «paboumii pacTBOP-MOTy(habpUKaT» MOCIEAOBATEIHFHO TO3UPOBAIN HHIpEeAUEHTH Kommosuimun AM-AC
npu temnepatype 40-43 °C. Cuaauana B Oapkac mobasmsumn AM-nonmmep, depe3 15-20 MUH — HaIlOJHUTEIHHYIO
cMech TonnakpuiioBoit smynbcun Melio Resin A-821 u cunran 2-HadTonCcynb(OKHUCIOTH 3 AUOKCHUANGBEHMI-
cyiabponom. Emg€ uepes 1,0 wac — ocranpHyio uyacte AM-nonumepa. OOLias MpoaODKUTEIBHOCTh IIpolecca
HanonHeHus-rupododuzanmu cocrasisuia 2,5 yaca. 3areM nosyadprkar omKuMany B HeHTpUdyre 10 BIaKHOCTH
52-53 %, TpOBOOWIN CYIIMIBHO-YBIAXHSIIONIHME IPOIECCH M ONepaluyd A0 coaepkaHus Biaard 12-14 % u
1 oBaHue KOXKEBOM TKaHH.

[TosryueHHBIT MEXOBBIA BENIOP HYTPHH MO pPa3pabOTaHHOW TEXHOJOTWH XapaKTepPH3YeTCS 3HAYUTEIBHBIM
MOBBIIIEHHEM YCTOHYHMBOCTH K JCHCTBHIO BOJBI B IWHAMHYECKHX yCIOBHAX. [IperMyIiecTBOM TakoW TEXHOJIOTHH
SBIISICTCS TOJTYYEHHE MEXOBOTO BENOpa C OOJBIIMM BBIXOIOM IUTomaau Ha 5.4-5,6 % 1o CpaBHEHHIO C
nonyabpukaToM  XpOMaNIOMHUHHEBOTO  noxyOmmBaHus.  ONTHMH3HPOBAHHBIA  COCTaB  HAIOJHUTEIBHO-
rugpodoOusnpyomieil KoMIo3uuuin Moxer 3()(GEKTHBHO HCHOJIb30BaH B TEXHOJOTHUSX H3TOTOBJICHUS OBUYMHHO-
OIyOHBIX W KOXXEBEHHBIX MAaTE€pPHAJiOB TIOBBIIICHHOW THUAPOCTOWKOCTH. [l0 KOMIIIEKCY CBOMCTB IIOJTyYEHHBII
rupo(oOU3UPOBAHHBIN BENIOP HYTPUU HPUTOJCH JJIsl M3TOTOBJICHUS HATOJIbHBIX U3ACIHUN PA3HOTO Ha3HAUYEHHMS ISt
9KCIUTYyaTaIliH B SKCTPEMAIBHBIX YCIOBHAX.
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