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Introduction 

Hydrogenated nitrile butadiene rubbers (HNBRs) are 

hydrogenated copolymers of acrylonitrile (AN) and 

butadiene (BD) that are frequently utilized in composites 

or polymer blends. NBR exhibits exceptional oil 

resistance and workability, while HNBR surpasses it with 

enhanced heat, chemical, oxidizing fuel, and ozone 

resistance due to its saturated backbone and acrylonitrile 

groups. When compared to traditional oil and heat 

resistant elastomers like acrylic and fluorocarbon 

elastomers, HNBR demonstrates superior tensile strength, 

flexibility, wear resistance, and resistance to fluids 

containing chemically aggressive additives, even in 

unfavorable conditions such as low temperatures. This is 

attributed to its relatively low glass transition temperature 

(Tg) [1-3].  

These copolymers are typically cured with peroxides 

or vulcanized with sulfur to enhance their mechanical 

resistance and improve their chemical stability. However, 

the use of such cross-linking reagents can be problematic 

in high-quality systems because residual H2O2 or sulfur 

can be harmful to the application [4]. Recently, there has 

been a growing focus on crosslinking highly saturated 

elastomers using different organic peroxides. Derivatives 

of aliphatic hydrocarbons are commonly utilized as 

crosslinking agents for hydrogenated butadiene nitrile 

rubber (HNBR). For instance, di-t-butyl peroxide and di-

tetrachloride-t-butyl peroxide [5]. 

Using the example of studying the effect of aromatic 

peroxides on the crosslinking of HNBR, it was shown 

early on that aromatic peroxides have high structure-
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forming properties [6]. The presence of a small amount of 

chains with residual unsaturation in the rubber allows for 

the control of the rubber properties, depending on the 

structuring groups and the conditions of the structuring 

process. 

The selection of curing agents, such as aromatic 

peroxides, not only impacts the cross-link density and 

mechanical characteristics of the rubber but also plays a 

crucial role in determining the solubility behavior and 

distribution of the cross-linking agents within the rubber 

blends. These factors can further influence the overall 

performance and durability of the HNBR materials in 

specific applications. To gain a comprehensive 

understanding of the influence of aromatic peroxides on 

HNBR cross-linking, it is essential to delve into the 

kinetics of the curing process, the distribution of cross-

links within the polymer network, and the resulting 

changes in mechanical and thermal properties. 

Additionally, given the demand for high-performance 

rubber materials in industries such as automotive, 

aerospace, and oil and gas, a more profound 

comprehension of the impact of aromatic peroxides on 

HNBR cross-linking can facilitate the way for the 

development of customized materials designed to fulfill 

the specific requirements of these sectors [7-9]. 

A series of peroxide-containing carboxylic acids have 

been described in the literature [10], especially with a view 

their use of tem in the vulcanization of saturated rubbers. 

Due to their lower decomposition temperatures, these 

products in this series cannot be used in technical 

applications. On the other hand, the peroxide compound 

1,4-bis-benzene tret-butyl peroxy isopropyl has a very 

long half-life and is involved in crosslinking even in the 

presence of other crosslinking systems. When HNBR is 

cross-linked with a polymer peroxide (PP), only a low 

degree of crosslinking is usually achieved. Obtaining 

elastomers is an important task that requires a complex set 

of technical and rheological properties. To date, there are 

no data in the literature regarding the introduction of 

symmetric triazine compounds to crosslink HNBR with 

polymeric peroxides. 

Although more detailed data on this topic is not 

available, this data has scientific and technological 

importance in studying the effects of lattice structural 

changes and the rheological properties of HNBR [11]. 

Moreover, to address the technical challenges encountered 

in elastomeric materials within the petroleum processing 

industry and mechanical engineering sectors, it is advised 

to incorporate specific additives. Specifically, it is 

recommended to include 6.0 parts by weight of triallyl 

cyanurate, 3 parts of stearic acid, 5 parts of zinc oxide, and 

50 parts of carbon P324 [12]. A disadvantage of the known 

structural system is that the vulcanization has to be carried 

out in two stages, or at high temperatures above 426 K, 

which significantly increases the rate of destruction. 

Statistical tests in the compression process have shown 

that the accumulation level of residual strains in 

elastomers increases. Due to high drilling rates and depths, 

high operating pressures of equipment, and high 

temperatures in the development and exploration of oil 

and gas fields, as well as the increasing demands on 

components, they must be extremely durable. According 

to an investigation [13,14], the annual growth rate of 

consumption of elastomers in the oil and gas industry is 

projected to increase significantly over the next decade.  

The molecular structure of HNBR in the presence of 

triazine compounds is investigated in this work using sol-

gel analysis, along with physical, chemical, and spectral 

methods. The structural characteristics of the peroxide 

elastomer grid are also elucidated.  

I. Experimental Part 

1.1. Materials 

The study focused on utilizing commercially available 

synthetic Hydrogenated Nitrile Butadiene Rubber 

(THERBAN 3467, Germany), characterized by an 

acrylonitrile content of 34%, a double bond content of 

0.9%, and a Mooney viscosity ML1+4/100°C of 

39±4 MU. Aromatic polymeric peroxide (PP), specifically 

1,4-Bis(tert-butyl peroxy isopropyl) benzene (BIPB), 

served as an organic peroxide initiator, free radical 

crosslinking agent, and curing agent. The utilization of 

symmetric aromatic triazine compounds (ATC), 

particularly 2-phenyl-4,6-bis(trichloromethyl)-1,3,5-

triazine (PBTCMST), facilitated achieving a significant 

level of cross-linking. All co-agents were sourced from 

Sigma-Aldrich, USA, and the characteristics of the 

utilized compounds summarized in Table 1. All solvents 

and chemical reagents were of pure grade and were further 

purified, if necessary, by distillation. Other rubber 

ingredients were those customarily used in rubber 

industries. 

 

1.2. Preparation of blends 

HNBR-based blends were formulated using a 

laboratory two-roll mill equipped with rolls measuring 

200 mm in diameter and 450 mm in length. The rolls were 

maintained at a temperature range of 20 - 25°C. The front 

roll operated at a speed of 20 rpm, with a friction ratio of 

1 : 2. Initially, the rubber was plasticized for 1 minute. 

Subsequently, all components listed in Table 2 were 

added. The blend was mixed for 2 minutes before being 

transferred and stored in foils at room temperature.  

For vulcanization, the prepared blends were subjected 

to an electrically heated hydraulic press under the 

following parameters: temperature – 423 K, pressure – 

200 bars, and time – 40 minutes. 

 

1.3. Methods of testing 

1.3.1. Rheological measurements 

The rheography of the mixtures and their curing 

characteristics were obtained at 170°C as per ASTM D 

5289-17 using a Monsanto Rheometer R-100.  

The nature of the action of the polymeric peroxide 

(PP) and triazine compounds on altering the characteristic 

viscosity can be determined using a standard approach. In 

this method, the characteristic viscosity [η] of cross-

linking polymer systems in toluene at 20°C is estimated. 

The Mark-Houwink equation is utilized for this 

calculation, which is represented as (1): 

 

 [𝜂] = 𝐾𝑀𝑎  (1) 

 

Where, [η] is the viscosity of the solution, M is the 
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molecular weight of the polymer. For toluene at 20°C,  

α = 0.64  and  K = 4,9·104  as constants. 

Cross-link density was determined by measurements 

of equilibrium solvent swelling in toluene at room 

temperature. A circular piece with a thickness of 2 mm 

was prepared to swell in toluene for about 72 hours to 

ensure that the swelling had reached equilibrium and then 

dried in an oven for 24 hours until a constant mass was 

obtained. The masses of the original, swollen and dried 

samples were measured using an analytical balance. The 

crosslink density value (ν) was calculated using the 

modified Flory–Rehner equation [15]. 

 

1.3.2. Fourier Transform Infrared (FT-IR) and EPR 

Spectroscopy  

Infrared spectra were measured using an FT-IR Alpha 

(Bruker, Germany) spectrometer in the range of 

wavenumber 4000–600 cm−1. Samples in film form were 

determined without any additives. At this time, the error 

in the value of the wave number corresponding to the 

absorption band was ±2 cm-1. The spectra were interpreted 

in accordance with correlation tables and guidelines [16]. 

EPR measurements were carried out on a Bruker 

EMX microX spectrometer operating in the X-frequency 

range, with a modulation frequency of 9.8·109 Hz,  

(λ = 3 cm). Samples for analysis were placed in sealed 

quartz ampoules with a diameter of 3 mm and a length of 

15–20 cm, and then the ampoules were placed in the 

apparatus for research. The concentration of paramagnetic 

centers and g factors were determined by the method 

described in reference [17]. 

 

1.3.3. Mechanical properties 

The mechanical properties: yield stress 100%, 200% 

and 300%, tensile strength and elongation at break were 

tested using the ZwickRoell 1435 universal testing 

machine (ZwickRoell, Germany). The tests were carried 

out in accordance with PN-ISO 37:2007. Cured samples 

with smooth surfaces were used to measure indentation 

hardness using a Shore-A hardness tester according to 

ASTM D 2240.  

II. Results and Discussion 

All studies have demonstrated that the extension of 

the duration of cross-linking (vulcanization) results in an 

elevation in the molecular mass in both systems (Table 3). 

 

Table 3. 

Changing the molecular weight of HNBR systems 

HNBR+PP and HNBR+ PP+ ATC 

Cross linking 

system, phr 

Time, min 

30 60 90 120 

The characteristic viscosity ηchar 

HNBR+PP 0.2 0.4 0.5 0.6 

HNBR+PP+ATC 0.4 0.5 0.7 0.9 

 

For a system denoted as HNBR+PP at a time of 

120 minutes, the characteristic viscosity is measured to be 

0.6. Conversely, for the system when the presence of ATC is 

taken into account, the viscosity increases to a higher value 

of 0.9. The observed increase in viscosity within the time 

range of 30-120 minutes can potentially be attributed to the 

Table 1. 

Characteristics of the used compounds 

Structure of compounds 
M. w. 

g/mol 

Melting 

point ºC 

Density 

g/cm3 

Elemental composition 

C H N Cl pH 

 
PP 

338 80-82 0.87 76 8.4 - - 8 

 
ATC 

394  88-90 0.93 64.2 6.4 11.3 18.1 - 

 

Table 2. 

Compounding recipe of rubber 

Components Parts per 100 parts of rubber by weight 

HNBR 100 100 100 

1,4-Bis(tert-butyl peroxy isopropyl) benzene (PP) 8.0 8.0 8.0 

2-phenyl-4,6-bis(trichloromethyl)-1,3,5-triazine (ATC) - 6.0 6.0 

Zinc Oxide 5.0 5.0 5.0 

Epoxy Resin 6.0 6.0 6.0 

Carbon Black (P324) - - 50 
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generation of spatial structures as a result of intermolecular 

cross-linking with polymeric peroxide. Fig. 1. a shows the 

molecular mass distribution of masticated HNBR based 

blends as a function of mastication time. As evident from the 

curve, the molecular mass distribution peak occurred at the 

higher molecular mass range for the HNBR with ATC and 

PP blends. 

 

 
Fig. 1. Kinetics of structuring the HNBR at 423 K;  

1- without cross-linking agents; 2- in the presence of PP; 

3- in the presence of ATC. 

 

Additionally, the rate of increase is observed over 

time in both systems. It is noted that at 130 minutes, the 

quantity of chains present in the grid system HNBR+PP 

and HNBR+PP+ATC is 4.2 and 6.3·105 mol/sm3, 

respectively. To assess the processes of structuring that 

take place during the expansion of samples in HNBR+PP 

and HBR+PP+ATC solutions, the structural 

characteristics of the elastomer mesh were determined 

through sol-gel analysis after a 50-hour extraction with 

cold acetone. The results are presented in Fig. 2. 

It is evident that the presence of PP has a significant 

impact on the structural properties of the elastomer. The 

partial cross-linking of HNBR is associated with a limited 

degree of unsaturation in the rubber. Analysis of the 

structural data suggests that, in the presence of PP, the rate 

of cross-linking is greater compared to when PP is absent, 

and this difference becomes most pronounced when ATC 

is introduced into the system. A comparative examination 

of the cross-linking of HNBR reveals that the formation of 

cross-links and cross-linked molecules occurs at a slow 

rate within 30 minutes. Furthermore, the number of cross-

linked molecules is found to be 0.98 and 1.25·105 mol/sm3 

in the respective systems (Fig. 2). 

 

 
Fig. 2. The kinetics of formation of cross-linked 

molecules, 1- HNBR (V3850) at 423K in systems HNBR; 

2- HNBR+ PP; 3- PP+ HNBR + ATC. 

 

The system HBR+PP+ATC exhibits a high sensitivity 

to cross-linking, which can be attributed to the structural 

characteristics of the low molecular symmetric triazine 

compound and the combined effect of polymeric peroxide 

on the density of the grid elastomer. The increase in the 

maximum concentration of chain grid (1/Mc) and cross-

linked molecules (1/Mnτ) indicates that cross-linking in 

the system leads to the formation of new active centers. 

The short chains have higher polymer chain segment 

mobility and were more favorable for radical induced 

chemical reactions.  

The formation of saturated peroxy radicals leads to an 

increase in cross-linking and density of elastomers grid. 

The reaction between the low molecular ATC and rubber, 

as well as the decomposition of PP to radicals in the 

chemical reaction, promote the formation of C-C 

structures in the rubber macromolecule.  

FTIR spectroscopy serves as a crucial analytical tool 

for investigating the chemical structures of compounds, 

including polymers like Nitrile Butadiene Rubber (NBR) 

and cross-linking agents such as 1,4-Bis(tert-butyl peroxy 

isopropyl) benzene (PP) and 2-phenyl-4,6-

bis(trichloromethyl)-1,3,5-triazine (ATC). In the system 

of HNBR-PP, the interaction between the two polymers is 

primarily governed by the polar groups of C=N and  

C-O, exhibiting reactivity under thermal conditions. 

 
Fig. 3. FTIR spectra of the HNBR-PP (a) and HNBR-PP-ATC (b) composites. 
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The FTIR spectra of HNBR-PP and HNBR-PP-ATC 

composites exhibit distinctive features. Intense absorption 

peaks at 2923 cm⁻¹ and 2864 cm⁻¹ correspond to 

asymmetric and symmetric stretching vibrations of 

carbon-hydrogen (C-H) bonds in methyl (-CH₃) and 

methylene (-CH₂-) groups, present in both HNBR and PP 

chains. Additionally, an absorption peak at 2236 cm⁻¹ is 

attributed to stretching vibrations of the C≡N groups in the 

acrylonitrile units of HNBR. The double band observed in 

the range of 1704–1654 cm⁻¹ corresponds to double bonds 

>C=C<, which can include vinyl, trans, and cis bonds, both 

substituted and unsubstituted. In the range of 1463–

1445 cm⁻¹, overlapping bands of asymmetric scissoring 

vibrations of methyl groups and symmetric scissoring 

vibrations of methylene groups are observed, along with in-

plane –C–H deformation in methylene groups. 

Cross-linking of HNBR is believed to occur through the 

attachment of polymeric peroxide to double bonds (C=C) 

after heating for 120 minutes. Spectral bands at 1805 cm⁻¹ 
and 1765 cm⁻¹ indicate the involvement of -CO-RO-CO- and 

-COO bonds in cross-linking. The absorption peak at 

967 cm⁻¹, attributed to out-of-plane –CH=CH– deformations 

in trans-butadiene units, decreases in intensity in HNBR-PP-

ATC vulcanizate spectra, indicating the participation of 

>C=C< trans bonds in interelastomer reactions with ATC 

during heating in the presence of PP. Moreover, strong 

absorption peaks in the range of 600–650 cm⁻¹ likely 

correspond to vibrations of C–Cl groups, confirming the 

presence of chlorine atoms in the HNBR-PP-ATC blend and 

its cross-linking product. It is well-established that the cross 

linking of diene rubbers, such as through the use of peroxide, 

does not solely occur as a first-order reaction. Unlike sulfur 

compounds, the flow of the cross linking agent (peroxide) is 

directly proportional to the number of formed cross-linking 

sites. This leads us to believe that the decomposition of 

peroxide proceeds through a hemolytic pathway, resulting in 

the formation of radical cleavage products. Furthermore, 

cross linking takes place through a radical mechanism 

without significant involvement of side reactions. These 

transformations are commonly observed during the cross 

linking of HNBR, as it is of interest to detect the radicals 

formed by the decomposition of polymeric peroxide. 

Prior to conducting our research, we examined the EPR 

spectra of HNBR before and after heating. When pure HNBR 

is heated, it decomposes into radicals, as evidenced by the 

EPR spectra which consist of three components (Fig. 4a). 

The g-factor of these components corresponds to 

g = 2.0084, with a line width of ΔH = 0.46 mTl. 

The EPR spectra observed for a mixture of HNBR and 

PP is typical for systems containing polymeric peroxide. 

It displays a narrow singlet line with an unchanged g-

factor of ΔH = 1.1 mTl (figure 4b). However, when 

systems containing HNBR+ PP + ATC are heated, a 

different number of paramagnetic centers are observed 

and there is a significant reduction in the spectrum (figure 

4c). The width of the band in this case is ΔH = 0.7 mTl.  

Therefore, the concentration of radicals decreases by 

1.5 times in the presence of HNBR+ PP + ATC compared 

to the HNBR+ PP system (Fig. 4b). By studying the 

behavior of polymeric peroxide in an elastic environment, 

we can draw conclusions about the microstructure of the 

molecular chains of the elastomer. Based on experimental 

and literature data [18], we can infer that the emergence of 

a radical without excess fine structure is due to the fact 

that, initially, the peroxide cross linking polymer mainly 

decomposes into two radicals R-O-O-R→2R-O•. These 

radicals are then stabilized in the presence of hydrocarbon 

polymers. They dehydrogenate the polymer chain and 

keep it in a radical state: 

 
Cross-links may created when the resultant 

hydrocarbon radical reacts with another radical. 

 
Based on the obtained experimental data, we can 

conclude that the lateral nitrile group in the main chain of 

saturated hydrocarbon units, as well as unsaturated 

butadiene units (within 2%), allows for the cross-linking 

of hydrogenated natural rubber in the presence of 

polymeric peroxides (1,4-bis-tert-butyl peroxy isopropyl 

benzene). It easily decomposes at 423K with satisfactory 

yields in the macromolecule cross-links and cross-linked 

molecules within the time range of 30-120 minutes. To 

achieve a higher degree of cross-linking, enhanced 

triazine compounds (2-phenyl-4, 6-bis(trichloromethyl)-

symtriazine) should be introduced. However, the role of 

the ATC in causing the observed changes of the properties 

of HBNR is subject to further study. 

 
Fig. 4. The EPR spectra following 423K heating.  
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In Table 3, the results of physical-mechanical tests of 

mixtures are presented. The results indicate that the 

process of structuring HBNR with polymeric peroxide 

without carbon black is slow, and the degree of cross-

linking is low.  

In the presence of ATC (8 parts per 100 parts of rubber 

by weight) and carbon black, the rate of cross-linking in 

the macromolecule at 423 K practically does not decrease 

compared to without carbon black (CB). This is clearly 

seen from the kinetic curves showing the change in 

viscosity of the mixture at 423K (Fig. 5). 

The acceleration of cross-linking may be related to the 

dissociation of peroxide and triazine groups around the 

carbon black particles, as well as the presence of more 

polarized bonds (C-C) in the allyl group, since molecules 

of polymeric peroxide and ATC are highly polar. 

Considering a filled polymer as a colloidal system in 

which the polymer is the dispersed phase, it appears that 

during cross-linking of HBNR with polymeric peroxide, 

carbon black acts as the dispersed phase [19,20]. This 

hypothesis can be extended to the study presented in this 

paper on the system HBNR+ATC+PP+P324. 

Therefore, the introduction of metal oxide and an 

epoxy resin (ED-40) significantly affects the cross-linking 

during heat treatment (Table 4). 

To determine the effect of temperature and 

operational conditions on the performance of elastomeric 

materials (EM), comparative tests were conducted on the 

vulcanizate HBNR at 423 K in a hostile environment 

(Table 7), where seals, swivels, pumps, and other units of 

the oil industry operate. These data indicate that the 

experimental elastomers containing ATC and a metal 

oxide in their structure exhibit less swelling and 

accumulation of residual compressive strain. Tensile 

strength after contact with the medium for vulcanizates 1 

and 2 was lower compared to vulcanizates 3. 

Thus, the analysis of the study results suggests that 

elastomeric materials based on HBNR and obtained in the 

presence of cross-linking polymer peroxide agent (PP), 

ATC, and epoxy compounds are superior to sulfuric and 

dicumil peroxide elastomers in resistance to thermal aging 

and dynamic endurance during repeated stretching in 

corrosive environments. All studied compounds are 

recommended for use in the formulations of sealing 

manufacturing for EM parts of drilling equipment. 

The utilization of these research results in the creation 

of stable elastomeric materials for drilling technology 

reduces the downtime of pumps and swivels in the drilling 

 

Table 4. 

Physical-mechanical properties of HNBR-based compositions depending on structuring duration 

Compositon 

Duration of 

structuring, 

τ,min 

The number of 

cross-linking, 

Nv·10-19, cm3 

Resistance at 

break, f, MPa 

Elongation, 

ε, % 

Hardness by 

HM, mm 

HNBR+PP+ATC 

20 

60 

120 

1.9 

4.1 

5.3 

8 

10 

12 

820 

790 

710 

20 

35 

40 

HNBR+PP+ATC 

P324 

20 

60 

120 

3.8 

6.4 

11.0 

12 

14 

17 

770 

640 

600 

30 

40 

50 

 

 
Fig. 5. The kinetics of the change of Mooney viscosity of mixtures based on HNBR with and without CB. 

 

Table 5. 

The yield concentration of effective cross-linking (n`c) of peroxide and sulfuric vulcanizates of HNBR 

Vulcanizing system 
Type of 

chemical bond 

Mooney viscosity 

(MU) 

Amount of cross 

linking, (n`c) 

1 HNBR+S+kaptax+ZnO [21] C-S-C 55 5.4 

2 HNBR+DCP*+PPR**+ZnO [22] C-C 61 6.2 

3 HNBR+PP+ATC+ED+ZnO C-C 72 8.9 

 DCP* - dicumilperoxide 

PPR**- phenol phormaldehyde resin 
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process and ensures continuous operation of the plant. 

Conclusions 

This study investigated the impact of polymeric 

peroxide (PP) on the cross-linking process of HNBR, with 

the addition of symmetrical triazine compounds (ATC) to 

enhance cross-linking efficiency. Capillary viscometry 

revealed that the characteristic viscosity of HNBR + PP 

and HNBR + PP + ATC initially increased up to 120 

minutes, indicating higher molecular weight due to 

intermolecular cross-linking. However, viscosity began to 

decrease beyond 120 minutes, suggesting polymer chain 

breakdown. Sol-gel analysis showed a significant increase 

in the number of mesh and cross-linking density within the 

30-120 minute range for both systems, indicating efficient 

cross-linking. IR Fourier spectroscopy confirmed the 

involvement of both -CO-RO-CO- and -COO groups in 

the cross-linking process, highlighting the role of HNBR 

structure alongside unsaturation in cross-linking kinetics. 

ESR spectra analysis demonstrated radical formation 

during the PP-HNBR reaction, further stabilized by 

carbon polymers to facilitate cross-link formation. 

Laboratory tests at elevated temperature and corrosive 

conditions showed consistent performance of the 

elastomer, indicating its suitability for various 

applications. Overall, this research provides valuable 

insights into the effect of polymeric peroxide and 

symmetric triazine compounds on the cross-linking 

process of HNBR, shedding light on the factors 

influencing the rate of cross-linking and the performance 

of the elastomer under different conditions. 
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Аналіз перехресних зв’язків HNBR із використанням пероксидних та 

триазинових сполук 

1Інститут радіаційних проблем Міністерства науки і освіти Азербайджанської Республіки, Баку, Азербайджан, 

ali.mammadov999@gmail.com; 
2Азербайджанський університет архітектури та будівництва, Баку, Азербайджан; 

3 НДІ «Геотехнологічні проблеми нафти, газу та хімії» Азербайджанського державного університету  

нафти та промисловості, Баку, Азербайджан 

Досліджено роль пероксиду полімеру (1,4-біс-трет бутилперокси ізопропілбензол) та триазинових 

сполук (6-біс-трихлорметил сим-тріазин, 2-феніл-4) при нагріванні в системах гідрогенізованого бутадієн-

нітрильного каучуку (HNBR). Зміни в молекулярній структурі HNBR за наявності полімерних пероксидів 

і триазинових сполук виявлено спектральними, фізичними та хімічними методами аналізу. Запропоновано, 

що енергія текучості та збільшення товщини перехресного зв’язку матриці HNBR для кожного 

досліджуваного каркасу залежать від часу. Показано, що перехресне зв'язування HNBR з пероксидними 

полімерами відбувається екстремальним типом. У статті досліджено вплив полімерних пероксидів і 

триазинових сполук на молекулярну структуру гідрогенізованого бутадієннітрильного каучуку (HBNR) 

при нагріванні, визначено кінетику виходу та виникнення щільності зшивання HBNR для кожної 

досліджуваної системи та показано, що зшивання відбувається за радикальним типом. 

Ключові слова: Гідрогенізований бутадієн-нітрильний каучук, зшиті полімери, полімерний пероксид, 

триазинові сполуки. 
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