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In the review information about modifiers for rubbers, and light- and thermo-
protectors for polymers on the basis of oil shale raw material is analyzed and
summarized. Basic characteristics of raw materials for synthesized
chemicals, results of their tests in rubber mixes and heterochain polymers are
presented. The review specifies ample opportunities of using oil shale alkyl
resorcinols as chemical raw material for manufacturing multifunctional
additives to polymeric materials.

Pazinunbie MOAM(UKATOPBI, B HE3HAYHUTECIBHBIX KONHYECTBAX HCIIONB3Ye-
MBbIE [IPH TIPOU3BOACTBE PE3MHOBBIX M3ACIHH M IIACTMACC, B TO JKE BPEMSI B
3HAUUTEILHOM CTENEHH ONMPEACISIIOT WX (H3MKO-MEXAHUYECKHE WU SKCIUTY-
aTanuoHHbIe CBOMCTBA. [To MacmTabam BBIYCK TAKHX COCAMHEHHUH B COTHH
pa3 MEHbIIE MMPOM3BOACTBA KaydykKa, PE3UHBI M IIACTMACC, OJHAKO JaXe B
konmuvecTBaXx MeHee 1 % or Maccel MOAMGHUIMPYEMOro Marepuaia TaKue
J00aBKH JAIOT BO3MOXKHOCTh 3()(EKTHBHO pErylTHpOBaTh, HANPUMED, NPO-
LIECC BYJIKAHU3ALUH U YIY4LIATh KAYECTBO BBITYCKACMBIX U3ICIHI.

B Teuenne mHOrmx mer MIHCTHTYT CIaHLEB COBMECTHO C APYTHMH
OpraHU3aLHUsIMH pa3pabaTeIBacT MOAU(DHKATOPEI, IITACTH(HUKATOPHI, & TAKXKE
CBETO- M TEPMO-CTAOMIN3aTOPhI KayuyKOB, PE3HHOBBIX CMECEH H IIacTMAcC
Ha 0ase CIAaHLEBBIX ATKHIPE3OPLHHOB. B Hacrosmem 00630pe 000OMmIEHBI
CBEACHHUS O TAKMX KOMITO3UIIMAX, MPUBEACHBI HX OCHOBHBIC XapaKTCPUCTUKH
U PE3YJIbTAThI UCIIBITAHUH.
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Jlns yayqumieHHs AAre3MH Pe3MHbl K TEeKCTHJIABHOMY KOpAy B
HACTOSAIIEE BPEMS HCIIONB3YIOTCS (heHomo-(hopManbaeruHbIE OTUIOMEDHI.
W3 crnaHueBslX MPOAYKTOB Ui 3TOHW LETH TPHUMEHSIOTCS OKHIKas
(C®-280) u TBepaas (CD-281) pezopumH-hopmanbaeruasbie cMomsl [1-3].
o Cmona C@D-280 npeacrasnser coOOH pacTBOP CMOJEI HA OCHOBE PE30p-
LMHA U JUCTHLUIATHOM (ppakumy CIaHUEBBIX ATKUIPE30PLMHOB B KOMOU-
HUPOBAHHOM PACTBOPHUTENE: THIOBBIH CITUPT-3TUICHIIAKOIb.

e Cmona CD-281 sBnsiercs MPOAYKTOM KOHACHCAIMH (DPaKLUHU CITAHLEBBIX
ankunpe3opuuHoB "Ankupes-1" ¢ dopmanpaeruaoM B NPHCYTCTBUHU
Karanu3aropa (aMMuak, YKCyCHas KHCIOTa) M A00AaBKH, CHHIKAIOLICH
CIIEXUBAEMOCTh CMOJIBI TIpH XpaneHuu. Ipeacrasnser cobGoi rpaHysl,
YEIIYHKH MIH IOPOIIOK TEMHO-KOPHYHEBOrO ILIBETA C TEMIIEpaTypoi
pasmsraenus mo meroxy K u 1T 75-85 °C.

st yaydineHusT aare3nH pe3dH K JIATYHHPOBAHHOMY METAJIOKOPAY
UIMPOKO MCIONB3YIOTCS COMM META/UIOB IEPEMEHHOHN BaJIEHTHOCTH, B HacT-
HOCTH, HahTeHAT KOOaIkTa, a Takke Moaupukarop PY.

Ha ocHOBe crnaHIeBsIX ankuinpe3opunHoB B3ameH PY paspaboransr oOna-
Jaroupe noMu(yHKIHOHATHHEIM ACHCTBHEM MOIM(UIHMPYIOIHE T0OaBKH
APY, APO1-4 u AP3-Y [4-9].

e Moouguxamop APY mupencrasiser cOOOH MONEKYTSIPHBIH KOMIUIEKC
5—MEeTHUIpe3opIHHA C TeKCAMETHISHTETPAMHHOM C nobaBkamMu OOpHOH
kucmoTel 1 Macna ITH-6I11.

o Cmona meepoas ankunpezopyunogas snoxcuonas AP31-4 cuHTE3H-
PYETCsl Ha OCHOBE AMCTHIUISATHBIX (PaKLUK aAIKHIPE30PLHHOB U XKHIKOH
snokcuaaor cmonsr DUC-1. [Ipeacrasnser coboii TBepAbIe MPO3padTHbIC
KYCKH TEMHO-KOPMYHEBOrO ILBETA C TEMIeEpaTypod pasmsruenus 70—
80 °C.

o Moougpuxamop romnnexcrvii AP3-Y sBISeTCS NPOXYKTOM B3aHMO-
JEUCTBHSI TBEPIAOH ATKHUIPE3OPLHMHOBOH 3MOKCHIHOW cMombl AP2I-4 u
MOJIEKYJISIPHOTO ~ KOMILIEKCAa S-METHUNIPE3OpPIHHA M  IEeKCAMETHIICH-
terpamusa. [IpencraBnser coboi MOPOIIOK CBETIIO-KEATOTO LBETA.

HUx peiictBue Obimo  uccrnemoBaHo B - HaydHO-MCCIIEIOBATENbCKOM
HHCTUTYTE WHHHON npomermnersoctd (HUWUIIIT, r. Mocksa, Poccus), rae
onpenensiii  pHU3UKO-MEXaHHYECKHE CBOMCTBA PE3WH HA OCHOBE Kaydyka
CKU-3-01 ¢ 24 %-upmu gobGaBkamu 3THX MoaubuxatopoB (Tabmuusr 1
1 2). Oxa3anoch, YTO MPU COBMECTHOM HCIIOIb30BaHMH Moaudukaropa APY
u cMmonsl APD1-4 mnmacTto-3nacTHYECKHE CBOMCTBA CMECEeH Jydine, a
TBEPAOCTh PE3WH HECKONBKO BBIIIE, YeM B ciaydae momubukatopa PV.
Jlyyme Taxke MPOYHOCTHBIC MOKA3ATEIN BYJIKAHW3ATOB U IIPOYHOCTH CBS3H
pesun ¢ wmeramwiokopaom. C yeemuuenmem monu APY B cucreme
moougpukamop APY + cmona AP31-4 cCHWXAETCSl YCTOHYMBOCTh CMECEH K
IPEXICBPEMEHHOM BYJIKAaHH3ALMH, HO MOBBIIIACTCS CTENCHD BYJIKAHH3AIHH
PE3UH M 3IaCTHYHOCTh. [IpOYHOCTE CBS3M C pPE3UHBI METAIOKOPIAOM
MaKCHMAaJIbHA IIPH COOTHOIICHHH KOMITOHEHTOB 1 : 1.
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[IpuxuMas BO BHUMaHHE MOTYyYECHHbIE PE3yIbTAThl, PAOOTHI IO CO3AAHUIO
NOAOOHBIX KOMITIEKCHBIX MOAH(HKATOPOB LIETECOOOPA3HO MPOJODKHTS.

Bo3moxxHOCTH mOnMydaTh Ha 0a3e CIAHLEBBIX AIKHIPE3OPLIMHOB CBETO-
cTabHIH3aTOPBI JJIsi TNOJHMEPHBIX MATEPHAJIOB HCCICAYIOTCS B
HucruryTe cnannes ¢ 1970 roga.

H3BecTHO, YTO NMPOM3BOAHBIE OKCHOCH30()CHOHA MPEACTABISIIOT COOOM
3¢ dexTHBHBIC CBETOCTAOMIH3ATOPHI AJSI PA3IUYHBIX IIOJHMEPOB, B TOM
YHCNIC TIOMTUKApOOHATOB, MOTMBHHUIXJIOPHAA U ALETATOB LEIUTIONO3bI. [lo-
CKOJIBKY AHMOKCHOEH30()CHOHBI M PE30PLHHOCH30aThl CHHTEC3UPYIOTCS W3
PE30PLHHA, HMEHHO OTH COCAMHCHHS SIBISIOTCS IEPCICKTUBHBIMUA IS
3aMEHBI AC(ULIMTHOTrO PE30PLIHHA CTAHLEBBIMU ATKHIPE30PLIHHAMH.

CBeTocTaOHIH3UPYIOMEH CIIOCOOHOCTBIO B OCHOBHOM OONAIArOT TaKHE
oxcuben3odeHons!, y koTtopeix OH-rpynma HaXoauTCst B Opmo-TIONIOKEHHH
K KapOOHHIBHOM rpymmne. Jns MoaydeHHs] TAaKUX COCAMHCHHH HCXOXHBIN
ANIKAIPE30PUMH JODKEH HMETh B SAPE CBOOOAHOE MECTO B IOJIOKEHHH 6.
Cpem  WHAMBHAyalbHBIX  KOMIIOHGHTOB B  CMECH  CJIAHLEBBIX
ATKUIPE30PLMHOB, BhIKMNarmux B mpeaenax 275-290 °C oreewaromme
3TOMY VCIOBHIO COSAUHEHUS (PE30OPIHH, 5S-METHII- U S-3TUIPE30PLHHEI, 2,5-
U 4,5-7uMeTHI-pe30puHHbl, 2,4,5-TPUMETHIIPE30PIHH) COCTABISIOT HE
meree 93 %. Eme OGompme wx B KOHIEHTpate S-meruapesopuusa [10].
[TosTomMy Ans CHHTE3a CBETOCTAOMIM3ATOPOB OBLIM BBIOPAHBI CIICAYIOLIHE
BHIBI CJIAHLICBOTO CHIPBS:

e ®@paxuus BOZOPACTBOPHMBIX AIKHIPE3OPLIHHOB, BBIKHIIAKOIIAS B IPEIC-
aax 275-290 °C

e Brigenensasie U3 3ToH (QpakuuM MyTeM MEPEKPUCTALTH3ALMH KPHUCTA-
JTUYECKHE TPOAYKTHI C PA3NUYHBIM COACPIKAHHEM S-METHIPE30pPLIMHA!
41,9, 62,3 u 94,7 %.

Ha ux ocHOBE ObLIH MOTYUCHBI MOHO- M JUOCH30aThI, & TAKOKE 2-OKCH-4-
MeTOKCHOEH30(heHOHB H  2-OkcH-4-rento-kcubeH3odeHonsl. [locnennue
CHHTEC3MPOBAIH IMyTEM ALHIMPOBAHUS MPEABAPUTEIBHO JICATKHUIUPO-
BaHHBIX PE30PLHHOB OCH30MIXJIOPHUAOM C MOCICAYIOUIMM YaCTHYHBIM
JCANKATUPOBAHUEM TTOTYYCHHOTO MPOAYKTA.

Hnst oueHku cBeTocTabuau3upyomed 3(pGeKTHBHOCTH MOTyYEHHBIE
npenapatsl B komudectBe 0,5-3,0 macc %. BBOAMIH B COCTAB CICAYHOLIHX
TIOIUMEPOB. TTOMMATHICHA, MOMMBUHUIXIOPHIA, MOTUKApPOOHATOB, IONH-
aMUZOB, aleTraTta LEeUTIoI03bl MU noiauyperaHoB. OOpasupl IOTHMEPOB
MOJBEPINIA CBETOCTAPEHHUIO, U MX CBOHCTBA (KO3(DHUIHMECHTHI COXPAHCHHS
npeaena NPOYHOCTH, OTHOCHUTENIBHOTO YAIMHEHHS W Ap.) CPaBHUIH C
obpa3uamMu, 471 CTaOHIH3aLUH KOTOPIX OBLTH MCIIOIb30BAHbI CTAHJAPTHBIC
NPOMBIIUICHHBIE CTAOHIM3aTOPB! (ISl MOMMATHICHA U TOJHKapOOHATOB —
6enson OM, s MONMMBHHWIXIOpWAA — THUHYBHH 1, qns auerara memmo-
JIO3BI — CAJION U T.1.).
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Okaszanoch, 4YTO IO CBETOCTAOMIM3MPYIOIIMM CBOMCTBaM Hauboiee
IIEPCIIEKTHBHBI OKCHMETOKCHOCH30(EHOHBI, CHHTE3UPOBAHHBIC HA OCHOBE
bpakpn 275-290 °C.

Jns onpeneneHus TEPMOCTAOMITHM3aLMOHHOH CIIOCOOHOCTH paccMaTpH-
BAEMBIX IPENapaToB ObIIM HCIBITAHBI TPHU THIMA IOTMMEPOB: TOIHBHHHI-
XJIOpuA, TonuKapOoHaTel W nonuamuael. Haubonee sddexTuBHBIME OKa-
3a7IMCh MOHOOECH30aThI, CHHTE3HPOBAHHBIE HA OCHOBE KPHCTAIHYECKOTO
npoAyKTa, BeiAEneHHOro u3 dpaxuuu 275-290 °C u coaepxamero 62,3 %
S-METHIPE30pPLIMHA.

B xagecTBe ChIpbsi QUi CHHTe3a MOAH(MHKATOPOB LIHHHBIX PE3HH
OBUTH HWCCICHOBAHBI YETHIPS (PAKLHUK CIAHLEBBIX (DEHOIOB: TPH H3 HUX
MIOJTYUCHBI PEKTH(HUKALMEH CYMMapHBIX BOAOPACTBOPUMBIX (DEHOIIOB U OJHA
BBIJCNICHA M3 JAU3CIbHOH (pakuuy CIAaHIEBOW CMOIBI — OJUHHOYENHbIE
ankunpesopyunsit (JJIJAP; Tadn. 3).

Crnoocnosgpupnvie  moougpuxamopwr  (ankunpezopyuroubeHzoamol —
APJIB, Tabn. 4) ObuIM MONYYCHBI MYTEM ALMIHPOBAHHUS CIIAHLIEBBIX ATKUI-
PE30PLHHOB XJIOPUCTHIM OeH30MIOM B mmenmouyHoit cpeme [11-13]. Ux
HCIIBITAHUS B PE3UHOBBIX cMecsx, nposeaeuubie Bo HUUIIIIL, moareepaumu
MEPCIICKTUBHOCTh 3THX CIOXKHBIX 3(QHUPOB Kak MOAM(HUKATOPOB MIMHHBIX
pesun. [o cpaBrenuio ¢ PY, AP/]F CyImecTBEHHO MOBHIIIAKOT YCTOHUHUBOCTb
PE3UHBI K HCTHPAHHIO (Tabi. 5).

KauecTBo perenepara Ajisi [OBTOPHOTO IIPUMEHEHHsI B PE3UHOBBIX
CMECSX B 3HAUMTENPHOH MeEpE OMNMpPEeNesieTCs THUIIOM MPHUMEHSIEMBIX
MSITYHTEJICH.

WHCTHTYT CIAHLEB COBMECTHO CO CIAHLUEXMMHYECKHM KOMOHHATOM
paspaboran mseyumens CIaHyeewlll Ol peceHepayuu pe3uHbvl, KOTOPBIH
[OJIyYaroT CMELICHHEM IUCTHIUIATHBIX (Dpakuui ClaHumeBod cmosmbl. Ero
BBICOKAsI aKTUBHOCTb 00YCIIOBIICHA MMPUCYTCTBUEM B HEM ATKHJIPE3OPLIUHOB.

ObGEKTHBHOCTD CITAHLEBBIX MSATYUTENCH pasnuuHBIX (Qpakuumid H
XHMHYECKOTO COCTaBa NPU BOCCTAHOBIICHUH PE3HMH U3 PA3THYHBIX KAyIYKOB
Taoke Obina uccaenosana o HUMIIIIe. Jlyummmu oxasamuce padHHAT
pa3meneHHss CMONBI  YIVICBOZOPOAHBIMHM  PACTBOPHUTEISIMH, Maciaopac-
BOPHUMBIC AJIKHIPE3OPLMHBI M MPOAYKT TEPMHUYECKOH IOTHKOHICHCALIUU
(1rm.

[ITI] nony4yarOT TEPMHYECKOH BBIJEPXKKOH OCTaTka atMochepHoit
JUCTH/UTSLMM CIAHLEBOM cMombel mpu Temmeparype okomo 400 °C mo
JOCTIDKCHHSI TemmepaTypsl pasmsrdeHust npoaykra 80-100 °C. Beicoxue
PEreHEepUPYIOIIME CBOMCTBA 3TUX MATYUTENCH MOATBEPIKACHBI H IMPOHU3BOA-
CTBEHHBIMH HCIbITaHUIMH [12—-14].
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BeiBoab!

IpencrasieH 0630p BO3MOMKHBIX IyTEH HCIIONB30BAHUS CIAHLIEBBIX AJIKHII-
pe3opuMHOB A1 crabunmuzammu ¥ MoaubHUKammu (H3HKO-MEXAHUIECKUX
CBOMCTB ITOJIUMEPOB M PE3HH .

AKTHBHOCTB CIAHUECBBIX ANTKUIPC30PIUHOB ITOBBIIIACTCSI UX XHUMHUYCCKOH
MoauHUKaLMeH MyTeM BBEACHHS B CTPYKTYPY (PEHOMBHOrO KOMIIOHEHTA
(parMeHTOB, YCHIMBAIOIINX MX XUMHYECKOE MM (PH3MIECKOE CPOACTBO K
TTOJTMMEPHOM MATPHIIE.

OcoOblit  MHTEpEC TNPEACTABISET CO3AAHHE MHOTO(YHKIIMOHATBHBIX
KOMITO3HLHH, O0ONagaromuX OZHOBPEMEHHO MOTU(DHIMPYIOMEH, IUIACTH-
GbuuupyoomeH, YCKOPSIomeH, cTabuIH3HpYIOIEeH W APYTHMH (QYHKIHSIMH,
9TO CTAHOBUTCA BO3SMOXXHBIM C BBECACHHEM CIIAHILICBBIX aJIKHJIPC30PILUHOB.

PaboTy mo mony4eHHIO ankuIpe30PLMHOBEIX MOJH(DHUKATOPOB IIHPOKOTO
CIEKTpa ACHCTBUS HEOOXOAWMO TIPOJODKUTH. COBEPIIEHCTBOBATH TEXHOJO-
THM TIONy4YEHHUs: OOJee OTHOPOAHBIX ATKHIPE3OPLHMHOBHIX (hpaxuuii, BeIAC-
JICHUS U3 HUX YHUCTHIX AJIKHJIPE3OPHHHOB M 3aTEM — CHHTC3a Ha WX OCHOBEC
HOBBIX XUMHKATORB.

OIL SHALE ALKYL RESORCINOL AS COMPONENTS
OF CHEMICALS FOR RUBBER MIXES
AND HETEROCHAIN POLYMERS

L.GRIGORYEVA, Yu. ZHIRJAKOV, L. KEKISHEVA, J. SOONE

Summary

The review analyzes and summarizes information about researches carried out at the
Institute of Oil Shale, Tallinn Technical University, and other organizations in the
sphere of creation of modifiers, plasticizers, and light- and thermo-protectors for
polymeric materials on the basis of oil shale alkyl resorcinols.

Additives developed at the institute in co-operation with other organizations can
be conditionally divided into two groups: adhesion modifiers used in rubber industry
and stabilizers of plastics on a basis of heterochain polymers.

The resins C®-280 (SF-280), C®-281 (SF-281), APS (ARE), AP21-4 (ARE1-
4), AP3-V (ARE-U) are referred to the first group. They are synthesized using wide
distillate fractions or concentrates of individual alkyl resorcinols and are used in
rubber industry to increase adhesion of rubber to textile and metal cord.

Studies have shown high efficiency of their use as well as their polyfunctional
actions. The results of resins tests are given in Tables 1 and 2.

Economic efficiency of their application consists in replacing of expensive
chemicals (synthetic resorcinol and cobalt compounds) with less expensive
components, i.e. oil shale alkyl resorcinols.

The second group of additives is chemical agents synthesized on the basis of
narrow distillate fractions (275-290° C) of shale water-soluble phenols or individual
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components. They have properties of the light- and thermo-protectors and can be
used for protection of heterochain polymers (Tables 3-5).

In the authors’ opinion, homologues of benzophenone are the most prospective
in this group of additives.

Besides, alkyl resorcinols are important components of the rubber softener. It is
obtained by low-temperature carbonization of the distillation residue of oil shale. It
is used in tire industry as a rubber reclaim agent, and in the production of imitation
leather. Chemicals are highly active due to considerable concentrations of phenolic
compounds.

The review specifies ample opportunities of using oil shale alkyl resorcinols as
chemicals for manufacturing multifunctional additives to polymers.
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