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ABSTRACT

In order to improve the physico-chemical, physico-mechanical and operational indicators of the
interconnectors used in the preparation of composites of various purposes and purposes, the
known oligomers (phenol-formaldehyde, resorcin-formaldehyde, amine-aldehyde and epoxide
produced on an industrial scale) are used by copolycondestruction in the composition of nitrogen,
chlorine, bromine, sulfur, etc. it is functionalized with organic compounds (30 names). These
compounds (modifiers) were synthesized in laboratory conditions, on industrial and semi-
industrial scales. The aim of the research work is to ensure that composites prepared on their basis
meet both economic and environmental requirements by maximally reducing the amount of free
monomers, increasing functionality, eliminating fragility, improving basic physical-mechanical
and operational indicators. The compositions, probable structures, kinetic regularities and optimal
parameters of copolycondestruction reactions of new composition cooligomers have been
determined. For the first time in the composition of cooligomers modified with organic
compounds of various functional groups Amine, amide, hydroxyl, methylol, epoxide, etc. the
presence of such functional groups has led to the use of them as coordinators. Thus, as a
coordinator in the preparation of coatings resistant to various aggressive environments, as an
inhibitor in the corrosion protection of equipment and devices operated in various environments,
as a vulcanizing agent in the preparation of adhesives used in gluing materials of various nature,
as a substitute for KU-1 modifier in the rubber industry and in the vulcanization of many
elastomer-based- it was used in the preparation of oligomer-based rubber mixtures, in obtaining
ion exchangers, in the preparation of friction-resistant composites, in the preparation of solutions
to prevent asphalt-resin-paraffin deposits formed during the operation of high-paraffin oil wells,
and positive results were obtained.

Currently, research work is underway to restore, at least partially, the main operational indicators
of decommissioned thermoplasts by using cooligomers as modifiers during recycling.
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Introduction

The application of functionalized cooligomers of a new composition in industry and various
sectors of the national economy, used in the manufacture of target composites of a new
composition with complex indicators (destructive medium, heat resistance and frost resistance,
high adhesive ability, dielectric properties and, most importantly, environmental friendliness), is
characterized by its relevance.

Functionalized oligomers contain nitrogen, chlorine, bromine, sulfur, etc. Phenol-
formaldehyde, epoxide-diane, urea-formaldehyde and resorcinol-formaldehyde oligomers were
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obtained by copolycondection with organic compounds.

The target composites were obtained using environmentally friendly functionalized
cooligomers with high physical, mechanical and technological parameters synthesized in the
research work as binders [1-5].

In the manufacture of coatings and inhibitors for corrosion protection of equipment and
installations operated in aggressive environments of target composites, adhesives for gluing
materials of various natures, replacing ingredients for various purposes in the rubber industry,
obtaining ionizers, manufacturing friction-resistant materials, asphalt resin - in the preparation of
solutions of cooligomers to prevent paraffin deposition, synthesized cooligomers were used as
modifiers in the modification of failed polyolefins, and positive results were obtained [6-10].

At the first stage of research, oligomers produced on an industrial scale with 30 names of
modifiers synthesized in industrial, semi-industrial and laboratory conditions, but with certain
disadvantages, were functionalized, and new composition co-oligomers were obtained,
economically and environmentally beneficial.

At the second stage of the study, functionalized cooligomers were used and tested to create
composites for various purposes.

Based on the results of the research, the composition and probable structures of
functionalized co-oligomers were determined for the first time. Functionalized phenol-
formaldehyde, epoxide - diane, urea-formaldehyde and resorcino-formaldehyde cooligomers
contain amine, amide, hydroxyl, methylene, epoxide, etc. The process of obtaining compounds
containing functional groups of experimental significance is a process of chemical modification,
which is confirmed by methods of both analytical and spectral analysis [11-14].

The influence of the number of functional groups in modifiers of various natures included in
the macromolecule by the copolycondesation method on the main indicators of the obtained
cooligomer of a new composition, including its environmental friendliness and high technological
performance, has been studied.

From the results of the thermal curing process of synthesized cooligomers of a new
composition, it became clear that when comparing the degree of curing of unmodified oligomers
with the degree of curing of their modified cooligomers under the same conditions, it turned out
that the cooligomers have a high degree of curing and basic physical and mechanical properties.
The reason for this is an increase in the density of the torsion structure due to functional groups.

The regularities of the process of thermo-oxidative degradation of functionalized cooligomers
have been studied. It has been established that the process of thermo-oxidative destruction of
cooligomers is a complex process and has a stepwise character. Depending on the composition
and structure of the modifiers used, the thermal degradation process takes place in three stages
[15-17].

The probabilistic kinetics of the modification process and the optimal variant of the thermal
curing process are also determined.

Cooligomers were mainly used as binders in the creation of composites used for various
purposes. The main physical, mechanical and operational parameters of the new composites being
developed were also studied [19-20].

Preparation of Your Paper
During the functionalization of the oligomers phenol-formaldehyde, epoxide-diane, urea-
formaldehyde and resorcinol-formaldehyde, the copolycondesification process was carried out in
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a slightly alkaline medium, while maintaining in each oligomer, respectively, constant mole ratios
of the initial components taken in the range of 0.1 - 1.0 mol, depending on the nature and structure
of the modifier.

The copolycondection reaction was carried out with an interval of 75 - 95 oC and 1.0-3.0 h,
depending on the type of oligomers. As a result, the yield of the cooligomer was in the range of 70
- 75%, depending on the type of oligomer.

The molecular weight of the cooligomers functionalized by chemical modification was
determined by cryoscopic and finite groups, and the molecular weight distribution was determined
by the principle of separation or sieving by gel-penetrating chromatography.

The density of cooligomers in the solid state was determined by a pycnometer, the softening
temperature by a Ubbelohde thermometer, and the melting point by a capillary. After the
functionalization of each oligomer, the number of free monomers was determined in accordance
with the relevant instructions.

The analysis of the process of thermal destruction of solidified cooligomers was studied on
the “Perkin Elmer” STA - 6000 device, and the analysis of the IR spectrum is performed on the
SPECORD MB80 device and the device Thermo SCIENTIFIC of the American company
NYCOLET IS 10.

In the cooligomers, elemental analysis carbon (C), hydrogen (H) and nitrogen (N) were
determined by the standard test method ASTM D 5373 -02, and sulfur (S) was determined by the
standard test method ASTM D 4239 - 05.

Heat resistance was studied in the Vika device (GOST 15065-89), hardness -in the Brinell
device (GOST 4670-91), electrical strength-in accordance with GOST 6433-71, viscosity-in
accordance with GOST 15140-73.

The viscosity of a 50% solution of coatings and adhesives based on cooligomers in acetone
was determined according to GOST 901-78 at 20 oC in the VZ- 4 device.

In the research work, for the purpose of comparison, unmodified oligomers were studied in
parallel according to the basic physico-chemical, physico-mechanical and operational parameters.

From the analysis of the main indicators of phenol-formaldehyde, epoxy-diane, urea-
formaldehyde and resorcinol-formaldehyde cooligomers functionalized by organic compounds of
various nature and different structures, it is known that they contribute to reducing the number of
free monomers, eliminating breakage, increasing thermal and frost resistance, adhesion ability,
degree of curing, etc. The following factors contribute to the increase in indicators (the nature of
the modifier, its structure, quantity, conditions of the process, etc.) affects.

A large number of studies have been carried out, taking in the range of 0.1 - 1.0 mole
amounts of the modifier in constant mole ratios of the initial components of known oligomers,
forexample, phenol and formaldehyde, epichlorohydrin and diphenylolpropane, urea and
formaldehyde and resorcinol and formaldehyde, and the optimal amount of each modifier in the
corresponding oligomer was determined. The modification process was carried out in an alkaline
environment. The temperature of the copolycondensation process in the modification of each
oligomer, the optimal variant of the duration of the process, has been studied.

The target product is obtained when the amount of monomers used is taken in the range of
0.15 - 0.30 mol.

In general, the optimal experimental parameters are specified using the multifactorial
experimental method.

The optimal parameters of the degree of thermal curing of functionalized cooligomers were
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also determined by mathematical modeling.

The process of thermal destruction of cooligomers begins in the range of 150 - 200 oC and

lasts up to 300 - 500 oC depending on the type of initial oligomer.

From the analysis of IR spectra of functionalized oligomers, it became known that functional

groups in modifiers (amine, amide, hydroxyl, epoxide, etc.) due to chemical modification.
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OJIMTOMEPBI HOBOI'O COCTABA, UCITOJIB3YEMBIE ITPU U3I'OTOBJIEHUH
KOMIIO3UTOB PA3JIMYHOI'O HASHAYEHUA

T.M. Haun6oBa
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Pestome. C wmenpto  yiaydiieHuss — (QU3MKO-XUMHUYECKUX, (U3UKO-MEXaHWYECKUX U
AKCIUTYaTallMOHHBIX XapaKTEPUCTUK CBS3YIOIIMX BELIECTB, NPUMEHAEMBIX INPU H3TOTOBIECHUU
KOMIIO3UTOB Pa3JIM4YHOIO Ha3HAYEHHs METOAOM CONOJMKOHICHCALUN H3BECTHBIX OJIMIOMEPOB
(penomodopmanbrerua, pe3opurH-hopMalIbIETHA, aMUHOATBIACTH U SMOKCH]T), TPOU3BOAUMBIX
B IIPOMBIIIJICHHBIX MaciTabax ¢ coJepKaHueM B HUX a30Ta, XJopa, Opoma, cepbl U JIpyTrMMHU C
opranvueckuMu coeauHeHusiMu (30 HauMeHOBaHMM) (YHKIIMOHU3UPOBAIU. ODTH COEIUHEHUS
(MomuduUKaTOPB) CHUHTE3UPYIOTCS B JaO0OpPaTOPHBIX  YCIOBHUSAX, B TPOMBINUICHHBIX U
MOJyPOMBILIUIEHHBIX MacmTabax. Llenbio mccienoBaTeNbcKo pabOThI ABISETCS JTOCTHXKEHUE
COOTBETCTBUSI KOMIIO3UTOB Ha HX OCHOBE KaK DJKOHOMHYECKHM, TaK M 3KOJOTHYECKHUM
TpeOOBaHUSAM 32 CUET MAaKCHUMAaJIbHOTO YMEHBIIEHHUS KOJHYECTBA CBOOOJHBIX MOHOMEpPOB,
MOBBIIIEHUS (PYHKIIMOHAIBHOCTH, YCTPAaHEHHS XPYNKOCTH, YJIYYIIEHHS OCHOBHBIX (PHU3HKO-
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MEXaHUYECKUX M OKCIUIyaTallMOHHBIX ToOKa3zaresned. OrmnpeneneHbl COCTaBbl, BEPOSTHBIE
CTPYKTYpPbI COOJIMIOMEPOB HOBOT'O COCTaBa, KMHETHYECKHE 3aKOHOMEPHOCTH U ONTHUMAJIbHbBIE
napamMeTpsl peakLUuil CONOJIMKOHIECHCAlMH. BrepBble coOJMroMepbl, MOJU(PHUIMPOBAHHBIC
OpraHu4€CKUMH COCAUHCHHUAMU C PA3JIMYHBIMU (bYHKLII/IOHaJIbeIMI/I rpymnmnamu, COACpKalnux B
HaJIM4YUC aMHH, aMUJ, THAPOKCUJI, MCTHUJIOJ, SIIOKCUI U OP. q)YHKL[I/IOHaJIBHBIX rpynil MpUBCIIO K
UX HCIIOJIb30BAHHUIO B KAueCTBE CB3yHOIIMX. Tak, B KayeCTBE CBS3YIOIIETO BELIECTBA IPU
HU3TrOTOBJICHUU HOKprTI/If/’I, yCTOﬁ‘IHBBIX K Ppa3jiIM4HbIM arp€CCMBHLBIM CpcaaM, B KadCCTBC
MHTUOUTOpa OT KOPPO3UM 00OPYAOBAaHUS M YCTAHOBOK, SKCIIyaTUPYEMbIX B pa3IMUHbIX Cpenax,
B KAuecTBE BYJIKAHMU3MPYIOLIETO areHTa IpU M3rOTOBIEHUU KJIEEB, HCIONb3YEMBIX IIpU
CKJIEMBaHUM MaTepHUajoB pPa3IMYHON NPUPOAbI, B KadecTBe 3aMeHbl Moaudukaropa KY-1 B
PE3MHOBOM NPOMBILUIEHHOCTH M TNpH BYJIKAaHU3allUM MHOTMX PE3MHOBBIX CMeceil Ha OCHOBE
3JIACTOMEPOB, MPH MPUTOTOBIEHUH PE3UHOBBIX CMECEl Ha OCHOBE OJUIOMEPOB, OPraHUYECKUE
COCAUHCHHUA C aMUHO- U aMUJIHBIMH I'pyIIIIaMy UCII0JIb30BAJIMCH IIPHU IMOJIYYCHHUN MOHNU3aTOPOB Ha
OCHOBE  (PYHKIMOHAJIM3UPOBAHHBIX  COOJHIOMEPOB, TMpPH  HM3TOTOBICHUU  (PPUKIIMOHHBIX
KOMIIO3UTOB, TIpWM TPHUTOTOBICHUU PACTBOPOB Ui TPEAOTBPAMICHUS ac(haabTO-CMOJISHO-
napaMHOBBIX OTJIOKEHUH, 00pa3yIONIMXCs IPH IKCILTyaTallMd BBICOKOMApa(UHOBBIX HE(PTIHBIX
CKBO)XMH TaK)Ke MOJYYMIU IMOJIOKUTENIbHBIE pe3ylbTaThl. B HacTosiiee Bpems MPOJOHKAIOTCS
UCClIeI0BaTEeIbCKUE PAabOThl MO0 YAaCTUYHOMY BOCCTAHOBJICHHMIO BBILIEAIIMX M3 3KCILTyaTallUuu
TEPMOIJIACTOB  (IOJMATWIICHA, MOJUMPONUICHA U  IOJUCTHPOSIA) C  MCIOJIb30BAaHUEM
COOJIUTOMEPOB B KadecTBE MOAM(PHUKATOPOB MpH IepepadOoTKe OCHOBHBIX HKCILUTyaTallMOHHBIX
ITOKa3aTeNEH.

KuroueBrble cjioBa: coonuromep, MoaupukaTop, cBA3ymlee, Kieu, UHTHOuTop
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Xiilasa. Miixtolif maoqgsadli vo toyinathh kompozitlorin hazirlanmasinda istifado olunan
olagolondiricilorin fiziki-kimyovi, fiziki-mexaniki vo istismar gostericilorinin yaxsilasdirilmasi
moaqsadi ilo malum oliqomerlari (sanaye miqyasinda istehsal olunan fenol-formaldehid, rezorsin-
formaldehid, amin-aldehid va epoksid) sopolikondenslosma tisulu ils torkibinda azot, xlor, brom,
kiikiird vo s. olan iizvi birlosmoalorlo (30 adda) funksionallasdirilmisdir. Bu birlogsmalor
(modifikatorlar) laboratoriya soraitinds, sonaye vo yarimsonaye miqyasinda sintez olunmusdur.
Todqiqat islorindo mogsad oligomerlordo olan catismayan cohatlori - sorbost monomerlorin
miqdarin1 maksimum azaltmaq, funksionallig1 artirmaq, kovrakliyi aradan qaldirmaq, osas fiziki-
mexaniki vo istismar gostoricilori yaxsilasdirmaqla onlar asasinda hazirlanan kompozitlorin hom
igtisadi, ham do ekoloji tolablore cavab vermasino nail olmaqdir. Yeni torkibli sooliqgomerlorin
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torkiblori, ehtimal olunan  quruluslar1  sopolikondenslosmo  reaksiyalarimin  kinetik
ganunauygunluqlar1 vo optimal parametrlori miioyyon olunmusdur. Ik dofo miixtalif funksional
gruplu iizvi birlogsmolorlo modifikasiya olunmus sooliqgomerlarin torkibindo amin, amid, hidroksil,
metilol, epoksid vo s. kimi funksional qruplarin olmasi onlardan oslagolondirici kimi istifads
etmoyo sobab olmusdur. Belo ki, miixtolif aqressiv miihitloro davamli ortiiklorin hazirlanmasinda
olagolondirici kimi, miixtalif miihitlordo istismar olunan avadanliq vo qurgularin korroziyadan
gorunmasinda inhibitor kimi, miixtalif tobistli materiallarin yapisdirilmasinda istifade olunan
yapisqanlarin hazirlanmasinda, rezin sonayesindo KU-1 modifikatorunun avoz olunmasinda va bir
¢ox elastomer oasasl rezin qarisiglarinin vulkanizasiyasinda vulkanizasiya agenti kimi, elastomer-
oligomer osasli rezin qarisiglarinin hazirlanmasinda, amin vo amid qruplu iizvi birlogsmolor
funksionallagdirilmis sooliqgomerlor asasinda iondayisdiricilorin alinmasinda, siirtinmayadavamli
kompozitlorin hazirlanmasinda, yliksok parafinli neft quyularinin istismari zamani1 omslo golon
asfalt-gatran-parafin ¢okiintiilorinin qarsisint almaq {giin mohlullarin hazirlanmasinda istifado
olunmus vo miisbat noticolor alinmigdir. Hal-hazirda istismardan ¢ixmis termoplastlarin
(polietilenin, polipropilenin va polistirolun) osas istismar gostaricilorinin tokrar emali zamani
sooligomerlordon modifikator kimi istifade etmokls, gisman do olsa barpa olunmasi istigamatindo
todqiqat islori davam etdirilir.
Acgar sozlar: sooligomer, modifikator, olagslondirici, yapisqan, inhibitor
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