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Abstract: Research project, carbon blacks were produced by furnace (S324) and channel(K354) methods
were added to elastomer mixture and vulcanization process carried out with gamma rays and physical-
chemical properties are learned. Two types of fillers with different amounts were included to composite
material which formed by based on butadiene nitrile rubber nano zinc oxide particles and
disulphurchloridebenzyl used as crosslinking agent. The obtained mixture was vulcanized by 250 kGr
gamma rays. It is shown that, strength, hardness and the stiffness of vulcanized materials are causes to
change the physical-mechanical properties. Moreover, impact of the amount and type of filler. According
to the influence of the elastomer mixed with fillers improves the yield amount of carbon-rubber gels
(CRG).
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1. Introduction

It is known that, according to vulcanization type the fillers used in this process impact to
physical-chemical properties of elastomer materials. Although, the methods which were carried
out with the sulphur and peroxide were mostly used, lots of investigations based on production
of elastomer materials with ionization rays were studied in the latest years. It is determined that,
thermo-chemical vulcanization process carried out at high temperature with catalysts has many
advantages in comparison with radiation vulcanization process. Therefore, mechanical properties
of the material, durability to high temperature and other exploitation properties are improve by
the help of formation of C-C chemical bondin elastomer material by gamma rays, row bond and
change in polymer chain structure. [1]

There are carried out several investigations towards to construction process in
macromolecules influenced by gamma rays and impact of different factors. In addition, nature of
the filler, its dimensions and special density of surface influence vulcanized materials features.

In order to accelerate the vulcanization proses and reduce the building time some
chemicals such as, several accelerators, chlorinated compounds and nano oxide metal powders
are introduced to system.

Using carbon black (CB) as filler in elastomer improves mechanical and technological
properties of materials. In addition, it is actually efficient in economic aspect to increase the
amount of elastomer materials. Having carboxyl, phenol, hydroxyl, aldehyd and ketone groups
on the surface of fillers causes formation of the chemical bond on the surface of carbon black-
elastomer.

For getting desirable results, the type of filler, its it amounts according to 100 phr fraction
of polymer and mutual absorption forces between polymer-filler phase boundaries should be
considered.
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In this research, the impact of disulphochloride benzyl (DSCB), ZnO nano powder and
radiation doze to butadiene-nitrile based rubber, building yield, structure and physical-
mechanical properties of elastomer mixture are investigated. The actual aim of this research is
exploring exploitation properties and chemical conversions which carbon black involves carbon
black and impacted by y- rays. [3]

During investigation, the influence of various branded carbon black on the plastic-elastic
and physical-mechanical properties of the NBR-ZnO-DSCB, obtained by radiation-technological
method, was studied.

2. Materials and methods

Butadiene-acrylonitrile rubber was copolymers of butadiene (BC) and acrylonitrile (AN)
produced by means of an emulsion polymerisation reaction initiated by redox catalyst systems.
The content of acrylic nitrile (AN) was 40% in the molecule. The Mooney viscosity was
(ML1+4 (100°C):47).

As activation crosslinking of polymer used nano zinc oxide (ZnO). With the introduction
of ZnO, nanopowders pay attention to the dimension (20-25nm) dispersion and purity (99.8).
Specific surface (250 g/m?), true density 5.606 g/sm3. Powder dosage was varied in the range
0.8-4.0 phr. The nanomaterials had been obtained from the Inc. Houston, TX, USA.

In the process used crosslinking agent disulphochloride benzene (DSCB) aromatic
compounds, which react readily with macromolecules NBR. DSCB is an organosulfur compound
with the formula CeHs(SO2)2Cl It is a colourless viscous oil that dissolves in organic solvents,
but reacts with compounds containing reactive N-H and O-H bonds.

Furnace blacks F324 - active, highly dispersed, obtained by thermo-oxidative
decomposition of liquid hydrocarbon raw materials, with a high dispersion index and an average
structural index. Channel black C354 -active, obtained in a diffusion flame with thermo-
oxidative decomposition of natural or associated gas.

Nanocomposites based on NBR were prepared on two roll-mixing mills (outside diameter
470 mm, working distance 300 mm, a speed of slow roll 24 rpm and fraction ratio of (1:1.4) in
accordance with ASTM D3182-07.

The gamma irradiation process was carried out in Co® source of y-radiation facility
(D=4.9 kGy/h) represented at the Institute of Radiation Problems, Azerbaijan. The tensile
strength and elongation at break are measured by using a Zwick (Germany)

The nanocomposite samples for mechanical tests carried out on dumbbell shaped
specimens of 4 mm width and 50 mm length. Tensile strength (TS), elongation in break % (Eb),
and modulus at 100% elongation were determined measured in accordance with ASTM D-412
using a tensile testing machine P-5. [4]

3. Results and discussion

It is known that, while formation of phase net due to absorption in polymer molecule and
accelerating of crosslinking process in elastomers one of the main considerations is structure of
CB. Thus, the technical characteristics of the elastomer have a positive effect on the strength
properties of both factors as a result of the influence of both factors on the chain strand, as well
as their interaction, elastomer-CB connections, and its output. Chemical composition of CB
differs due to the nature of hydrocarbons that used in production and its formation method. The
existence of the functional groups on the surface of carbon black can influence in both positive
and negative ways to characteristics of elastomer mixture.
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During the research in order to improve the impact of recommended fillers on elastomers
chemical structure and enhance characteristics of the vulcanizate a combination of 2 different
type of carbon blacks used and also the influence of CB and its combination on structure
parameters, plastic-elastic and mechanical properties is investigated.

According to 100 mass part of NBR based polymer mixture, 60 mass part of compound
involves S324 and K354 branded fillers at different ratios and vulcanisation process is carried
out.

CB According to 100 mass part of rubber DSCB was added as accelerator and also
as building agent to the obtained

S324 |60 40 30 20 0 nanocomposites (NBR-DSCB-ZnO-CB). Their

C354 10 20 30 20 80 plastic-elastic properties are shown in the
table.

The results of investigators prove that, the impacts of CB combinations on NBR based
mixtures are various. The viscosity of CRG in 4™ system which involves S324 and K354 is
greater than other systems and 1% system has the lowest amounts.

Table. The plastic-elastic characteristics of mixture of carbon blacks (S324, K354) elastomers

Properties NBR-DSCB- NBR-DSCB- NBR-DSX- NBR-DSCB- NBR-DSCB-ZnO-
-ZnO-C354 Zn0O- C354- ZnO-C354- Zn0-C354-F324 F324
(60:0) P324 (40:20) | F324 (30:30) (20:40) (0:60)
1 2 3 4 5
Mooney 40 55 62 68 65
Viscosity
Hardness, Hs 2000 1600 1500 1400 1200
Plasticity, s. v. 0,55 0,42 0,37 0,4 0,33
CRG, % 48 55 62 68 57
Elasticity, mm 2,2 2,8 3,2 3,7 3,0
Elasticity, € % 36 42 48 51 40

Including carbon black in different ratios has positive effect on plasticity and elasticity
characteristics of mixture. The lowest increase rate of is observed at elasticity.

As shown in the table samples which is not involves or partly involves C-354 branded
carbon black has lower hardness than other samples.

4. Conclusions

Including CB into mixture is influencing negatively to formation of carbon structure in
nanocomposites. At the same time, in order to get any result only certain amount of second
carbon black should be added into mixture.

There is a rise in the Mooney viscosity due to formation of the weak carbon structure and
increase in amount of RCG. It is determined that, canal type carbon black is poorly distributed in
NBR based blends. Introducing S324 branded CB before C354 makes distribution improvements
in second mixture and it is creating a desirable condition for carbon structure formation. Thus,
during the vulcanisation of NBR based nanocomposite, it is more effective to introduce a
combination of S324 and C354 branded carbon blacks compared to adding them separately and
its advantageous for enhancing plastic-elastic and physical-chemical features of elastomer
mixture.
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MUXTOLIF MARKALI TEXNiKi KARBON DOLDURUCULU ELASTOMER
QARISIQLARININ MEXANIKIi VO QURULUS XASSOLORINO QAMMA
SUALARININ TOSIRI

R.F. Xankisiyeva, S.M. Mammadov, 8.X. Mammadov, H.V. Axundzada, A.I. Azadaliyev

Xiilasa: Miioyyan olunmusdur ki, miixtalif markali texniki karbonlarin (S324, K354) garisiga eyni vaxtda
alava edilmosi, nanokompozitds, karbon quruluslarinin yaranmasina monfi tosir edir. Eyni zamanda
istonilon naticoni olde etmok ii¢iin, ikinci texniki karbon (K354), qarisiga yalniz miioyyan miqdar
nishatinds daxil edilmalidir. Zaif karbon qurulusun amola galmasi, KKG-nin artmasi naticasindo Muniya
gora ozliliiyiin artmas1 miisahids edilir. Miiayyan olunmusdur ki, kanal tipli texniki karbon (K354), BNK
asasli qarisiglarda pis paylanir. S324 markali TK-nun sistomo K354-don avval daxil edilmasi, ikincinin
garisigda paylanmasini yaxsilasdirir, bu da daha ¢ox karbon qurulusunun amals galmasine sarait yaradir.
Belalikls, BNK asasli nanokompozitin radiasion vulkanlagmasi zamani, doldurucu kimi S324 vo K354
markali texniki karbonun sistemoa tok deyil, birgo kombinasiyalarimin daxil edilmosi elastomer
qarigiginnin plasto-elastik va fiziki-kimyovi xassslorini yaxsilagsmasina sobob olur.

Acar sozlar: Elastomer qarisigl, BNK, Radiasion vulkanlagsma, Texniki karbon, nano-ZnO

BJIUAHUE TAMMA-U3JIYYEHU HA MEXAHUYECKHUE U CTPYKTYPHBIE
CBOMCTBA DJACTOMEPHOM CMECH HATIOJTHEHHBIX PA3JIMYHBIX MAPOK
TEXHHUYECKOI'O YIVIEPOJA

P.®. Xankumuena, lII.M. Mamenos, A.X. Mamenos, I'.H. Axynn3ana, A.HU. Azaganuen

Pe3tome: brIo yCTaHOBIEHO, YTO, BBEICHHE B cMech TexHuueckux yriepomoB (I1 324, K354)
OJTHOBPEMEHHO, OTPHULATENIFHO BIMSAET Ha O0Opa3oBaHUE CTPYKTYpPHl YIJIEPOA-YIIIEPOA CBs3eH B
HaHOKOMITIO3UTaX. B TO ke Bpems sl TOro, YTOOBI YIYULIUTh PE3YJIbTaThl, B CMECh CIIEAYyeT JOOABUThH
TOJNBKO ONPENEICHHOE KOonM4uecTBO BToporo TVY-a. VYBenuuuBaeTcs Bs3KOoCTh 10 MyHHM u3-3a
00pazoBaHmsI C1ab0# CTPYKTYpHI yriepoaa u yeenumdenus kosmdectsa KKI'. Ycranosneno, uro TY tuma
kananpHOU (K354) mnoxo pacnpenenstorcs B Oytaguen-uutpuwibHoM Kayuyke (BHK). obGaBnenue TY
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Mmapku 11324, nepen K 354 ynydmaeT, Kak yKa3bpIBaJoCh BbIIIE, pacIpe/ieIeHUe MOCIEIHEN B CMECIX, YTO
crocoOcTByeT 00pa3oBaHUIO OoJiee Pa3BUTON HEMPEPBHIBHON YIIIEPOIHBINH CTPYKTYphl. TakumMm oOpazowm,
BO BpeMs ByJIKaHU3aI[Ml HaHOKoMmMo3uTa, ocHoBe bHK, 6osee apdexTrnBHO BBOANTH KOMOMHAIIAIO CaXHU
S324 u C354 no ouepeau OTAENBHO U TaK Kak Oiaromaps 3TOMY YIydlIaeTcsl TUIACTHKO-2IaCTHUECKUE U
(OH3UKO-XUMHUYIECKHE CBOHCTBA DJIACTOMEPHBIX CMECEH.

Knrwouegwvie cnosa: dnacromepnas cmech, bHK, Paguanvonnas Bynkanuzamus, TexHuueckit yriepon,
HaHo- ZnO
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