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KHWPUI (1OKTOPJUK JUCCEPTANUACH AHHOTAIUSACH)

JAuccepranusi MAaB3yCHHUHI [10J13ap0JIMrd Ba 3apypusitu. byryHru kyHua
nyHE MHUKECHIAa OpraHUK MaTepraiap acocuaa onuHaérran Oyromutap typiaapu 80
MUHJaH OomuO KeTau. Ymap acocuja unuiad yukapuiaaéTran OyIOMIIAPHUHT TEHT
SPMHUHM aBTOMOOWI UIMHAJApW, Y4yJaH OWp KUCMUHU Xap XWJI IIapouTAa
UIUIATHIIYBYM PE3UHA-TEXHUKA OyIOMIIapy TAlIKWII 3TaAu. YHAAH OMp KUCMUHHU 3ca
pesnHa mosip3an Ba XaJK XYKaIWTUIA WIUIATHIIYyBYM Ba Oomika Oyromiap
(MenuIMHAIA WIUIATUBYM, YHUHUYOKIIAp, CIIOPT aHXKOMJIAPH, Y3aTHUII JIEHTajJapu Ba
pEMEHJIapy, pyKaBa, pPE3WHA CypKaJraH Marojap Ba yjap acoCHuaa OJIMHTaH
Oyromiiap) TalKWwi Kuiaaud. Pe3uHa-TexHUKa OylOMIapUHU acoCHl MHKIOpU
aBTOMOOWJICO3TIMK/IA, CYB Ba XaBO TPAaHCIOPTIIApUIa UILJIATHIAU. X03UPry BaKTIa
3aMOHOBUM aBTOMOOWUIapHu 6001aH OpTHK OyloMJapu KOMIIO3MIIMOH OPTraHHK
MarepuaJylapJlaH TAllKWJI TONTaH Ba YHUHT YMyMHUU ofupiuru 120 Kr tamkui
Kuwiagu. Jlemak FOKOpM TEXHOJOIMK Ba TEXHHMK XOoccajapra sra OyiraH OpraHuk
KOMIO3ULIMSL Marepuaiap TapKUOM Ba OJMIN TEXHOJIOTMK JKapa€Hjla pPUHU
ApATUINTA WIMHI TaAKUKOTIAP HYHAITHPHITaH .

PecnyOnmkamMu3 MyCTaKWUIMKKA SPUIITAHAAH KEWUH KUME CaHOATH PUBOXK
JaHUIINTa anoxujaa 3THOOp Kapatwiub, Oy Oopaga Maxalui MUHEpanl XoM
aménapHu (PU3UK-KUMEBHUI XOCCAIapUHU aHMKJAII, KailTa uIulall yCyJUIapuHU
UNUIa0 YMKHIIL, yIapHUA KyJad KOMIO3WIIMOH OPraHUK MaTephayiap TapKUOW Ba
yaap acocuaa Xap-Xujl Mapoumiapia WIUIATWIYyBYM pakoOarOapaomn pe3uHa
TeXHUKa OyloMJlapu, IITMHA OJMII TEXHOJOTUSUIADUHU spaTUIl Oopacuia KEeHT
KaMpOBJIM YOpa-TaA0Hpiap aMajra OmUpUiIIn.



Byrynru kyHaa »kaxoH MHUKECHIA KaydyyK Ba HWHIPEAMCHTIIAPHU SHTU
aBJIOJIMHM SIPAaTHUIL Ba YJIAp acocuja KOMIIO3HMIIMOH »3JIACTOMEpP Marepuaiiap
TapkuOu Ba OyIOMJIApUHM OJIMII YCTUAA OUp Karop WIMUN uOUIap OJauo
OOpMJIMOK/IA: HAHO3appayail OPraHUK Ba HOOPTaHUK TYJIAMPYBUMIIAPHU SPATHILL,
MUHEpaJl TYJIJUPTUWIAPHU OPraHUK OJuromepiap OuiaH MoauUKaLMs KUIUII
TEXHOJIOTUSICUHU SIPATUII; OPTaHUK TE3JIAIITUPTAWIAp CHHTE3H; criennduk xoccara
sra OyiraH KOMIO3UIMOH 53JaCTOMEpP Marepuajyiap TapKUOWHU  TY3HIILL;
KOMITO3HMIIMOH 3JIACTOMEp Marepuasuiap YYyH JUCIEprarop Ba mactuduxaropiap
SpaTULI; 3JIACTOMEP KOMIIO3UIMSAJIApD acocuia HaHOMaTepualiap Ba yjap acocuja
OyromJIap OJIMII TapKHUOW Ba TEXHOJOTHUSACHHHU SPATHIN 0J3ap0 WyHaIWILIapuaa
WIMHUN TaJKUKOTJIap 0JIUO OOpUIIMOKIA.

V36exucron PecryGmukacu IIpesugentunuar 2009 imn 11 mapraaru K
1071 connu «AHIpeH HUKTUCOIMU XyIyduAa KULUIOKXY>KAJIWTM Ba aBTOMOOWII
MIMHAJIAPW Ba KOHBEWp JIEHTaJapW WIUIA0 YWKAPIIHU TAIIKWI KWK Y0pa
Tanoupiapu gactypu» tyrpucuaaru a 2009 iun 12 maptaaru [1K-1072 connu
«2009-2014 #tmnnapaa viiad YMKapUIMHYA TEXHUK Ba Ba TEXHOJOTHUK KalTa KypHIll
MYXHUM JIOWUXaJTapyUHU aMaJira OlIUPHUII Yopa-TaAOupiIapu JacTypu» TYFpUCUAATH
Kapopiapu xama Ma3kyp GaoiausiTra TETUILIA 0OIIKa MEbEPUN-XYKYKUI

! Customstat.ru/reports/import cellulose. Php? Gelid=CNSZ4uXpkl wCFWL2 cgod4 rwM2g

XyxoKariapaa Oenruianrad BazuQaiapHu amanira olupuuira ymoy JuccepTarus
TaJIKUKOTH MyalsiH Japaxaja Xu3MaT KUjiau.
TaagkMKOTHUHT pecny0nKka (paH Ba TEXHOJIOTHSIJIAPU PUBOKJIAHUIIH
HMHT YCTYBOP HyHATUILJIAPUTa OOFIUMKIUTIU. Ma3Kyp TaIKUKOT peciyOinKa
(an Ba TexHonorusuiap puBoxIaHUIIUHUHAT VII « KuME TexHonmorusa Ba HaHOTEX
HOJIOTHS YCTYBOP WYHATUIINTA MyBO(PUK OakapuiraH.
JluccepTanus MaB3ycH 6Viin4a XopHsKuid HIMHI-TaAKHKOTIAp mapxu’.
DnacTomMep KOMIO3UIUSIAPH TAPKUOU Ba OJIMII TEXHOJIOTHSUIAPUHU SPATUIITA
UYHAJIIUTUPJITAH WIMUN U3JIAHULILIAP )KaAXOHHUHT €TaK4Yd WIMUN
MapKasjapH Ba OJUH TabJIMM Myaccacaiapu, kymiaaad, Kyoto University, Tokyo
Institute of technology (SAmonus), Darmstadt Technical University, Fraunhofer
Photocatalusis Alliance (Onmanwmst), University of Surrey, Drunel University
(byrokOputanust), University of Cincinnaty, Cflifornia Institute of technology
(CIIIA), Institute of New Catalytic Materials Science (Kwurait), University of
Torino (Mtanusi), MockBa HO3UK KHUMEBUW TEXHOJOTUSI YHUBEPCHUTETH, PE3UHA
UIIIa0 YUKAPHII UIMUN-TEKITUPUII HHCTUTYTH, IIIMHA UIIIIA0 YUKAPUIIT WIMHMA
TEKIIUPHUILl UHCTUTYTH, Tonumepiiap ¢pusuka Ba kumeécu nHCTUTYTH (Poccus),
nojauMmepiiap ¢pusnka Ba KUMECH MHCTUTYTH (YKpanHa), TOIIKeHT KUME TEXHOJIOTUs
UHCTUTYTHU, IOTUMeEpIiap pU3HKa Ba KUMECH MHCTUTYTH, TOILIKEHT
Jlanar Texuuka yHuBepcuteT (Y36eKHCTOH) 06 GOPHIMOK/IA. DIacToMep
KOMITO3MIIMSUIAPU TaPKUOM Ba OJIMII TEXHOJOTUSCUHU SPATHINTA OUJT KaXOHa OIH0



OOopwiIraH TaJKUKOTIAp HATHXKACHU]IA KATop, )KyMJIaJaH, KyWuaard uiMun
HaTHKaJlap OJMHIaH: KOMIIO3UIIMOH 2J1aCTOMEDP MaTepraiap Y4yH MOAU(PUKaIUs
KUJIMHTaH F0OKOPH CTPYKTypara 3ra MUHEpaJI TYJIUPrudiap ojJuil TEXHOIOTUSICH
spatwirat (Tokyo Institute of technology, SImonus); cupt aon mogmanap ounax
MoU(MUKAIMS KUJTUHTAH TYJIIUPTHYIap KyJulail acocuia dIacToMep
KOMITO3MIIMSUIApU TapKUOM Ba OJMII TEXHOJIOTUK kapaéHu sipartuiran (Cflifornia
Institute of technology, AKIII); kayuykiiap KOMOMHAIMSACH Ba TOJIATN
TYIaupruwiap Kymurad Maxcyc xoccara sra Oyiran mMatepuai Takiau( KWIMHTaH
(Pesunna nnua® yukapuin WIMHAK TEKITUPHUIIT HHCTUTYTH, Poccust); Maxcyc xoccara
sra OyJiraH opraHuK MaTepuaiap OJIMII YYyH a30T OMPUKTUPraH Mojanap Ouiaxn
MOJU(DUKAIMS KUITMHTaH TYJIAUPrudiiap Uiiad yuKapura KyJlaHuIral
(ITomumepnap pusrka Ba KUMECU MHCTUTYTH, YKpanHa), Munepa
TYJIUPTUWIAPHA CTPYKTYPACUHU UCCUKJTUK OWJIaH UIUIOB OepuIll yCyiu OuiiaH
y3rapTUpuIl TeXHOJIOTUsACH Takiau@ >3tunra (TOMKEeHT KUME-TEXHOIOT U
WHCTUTYTH, Y30EKHUCTOH).

Jynéna maxcyc xoccanap 3ra OYiIraH KOMIIO3UIIMOH OpPTraHUK Marepuasiap
ONUII Ba YynapHU (UBHK-KUMEBHUIM, TEXHOJOTHK, TEXHUK Ba JKCIUIyaTalus
XOCCaJlapuHU  ypraHuml Oyinua Katop,  OKymjaZaH, KyWHaaru yCTHUBOP
HyHanmumuiapaa TaaKUKOTIap oau0d OOpUIMOKAA: MHUHEpAT TYJIIUPTrUYIapHU
UCCUKJIMK OMJIaH MILJIOB OepuIll kapaHuAA Ty3yaull y3rapuo, HuCOui

2 Juccepranus MaB3ycu Oyiinya XOpHXUil MIIMHA-TaIKUKOTIap mwapxu: http://www.samjackson.com/ moisture products;
http://www.bajajngp.com/humidifier.html; http://www.busa.com.br/Assistencia-Tecnica#;https://www. acronymfinder.com, Journal of Cotton
Science 4/2015. The USA.The Cotton Foundation. Journal of Textile Science & Engineering.3/2014. The USA Ba 6omxa Man6anap acocunaa
HIUTA0 YUKUITaH.
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COJIUILITUPMA FO3aCHHU, MO IIMMUILIMHUA Ba SPKUH pajuKaiap MUKIOPU OIIMIIN
KOHYHUSTIAPDUHU aHUKJAII; KaydyK MaKpOMOJIeKyJajapu Ba MOAU(PUKAIUS
KWJIMHIaH MAHEPAJ TYJIAUPrudiiap 03acu, CTpyKTypa KypcaTruuiapy, YpTacuIaru
OOFJIMKJIMKHU aHUKJAII, OKOPU OJJICKTP KapIIMWIIra Ba paauamusara 4ugamin
OpPraHuK KOMIIO3MLMOH Marepuaiap apajlalliTUPUII Kapa€HWIa Ba BYJIKAHJIALI
CTPYKTypacH XOCHJ OYiuImra, 3appadanap 103acujaru OpraHuK amnmnpeT KaTiaMu
aXaMUSATHUHM  aQHUKJIAIl, KOMIO3WILMOH 53JIaCTOMEP Marepuauiap acocuja
HAHOKOMIIO3UIIMSUIAP SIHTU aBJIOJAVHU SPATHIIL.

MyaMMOHHUHT YPraHWIraHJiuk aapaskacu. Moaudukaiys KUIuHTaH
TYJAUPrUYIap Ba yliap acOCUJla MaxCyc Xoccara 3ra Oyjiras 3inacToMep
KOMITO3MIIMSIIap Ba pe3WHA-TEXHUKA OYIOMIIap OJUII TAPKUOU Ba TEXHOJIOTUSICUHU
spatumn 6yiinua E.B.Bagley, R.Kruze, M.L.Deviny, R.S.Onifer, Yanr Jle#t Xan,
Jx.Kpayc, A.A.bepnun, H.C.Enukomnonos, [.C.Kai, ®.®.Komenes, A.E.Kophes,
A.M.bykanos, A.A.Jlonnos, b.A./lorankun, b.A.lllepmnes, E.I'BocTtpakHyToB,
M.JL. Ypansckuii, b.E.I'yis, FO.C.Jlunato, A.M.CmuproBa, I1.A.Pebunnep,
T.N.Coxomnosa, A.A.Yyiiko, H.H.JIexxueB, B.M. I'onuapos, I1.B.Pakoga,
JI.Lb.KoBapckas, A.I'.IlIeapu, KO.C.3yes, E.B.YTneunko, JI.H.Ps3a HoBa,
A.C.Ky3pmunckuii, I A.Copoknn, M.K.Kpacunkosa, 9.H.Bunauna, 10.1O.Kepun,
10.A.Onwrexos, I A.bnox, I1.A.JIeneros, H.J[.3axapos, /[.H.Maxk KenBu,



C.C.Hermaros, A.X.FOcynb6ekoB, A.C.1Mb6anymiaes Ba Oomkanap WIMAA TaAKAKOT
UILIApH 010 OopHUIlTaH.

Komno3unuoHn snactoMep Marepuajiap Ba yjaap acoCHJa Maxcyc Xoccara
sra OynraH pe3uHa-TeXHHKa OyloMIIapu OJMLIAA MUHEpal TYJIAUPrUWIApHU
caMapaJiopJIMTUHU OLIMPHILI YUyH Xap-XWji KUMEBHH Ba TEPMO-MEXAHUK yCYIIap
épramua Mo (pUKALUSIIALI, OyHJ1aH TalIKapu SIHTU KAMEBU
Moau(UKaTOpIapHHU Ba ylap acocuaa SHrH (aon Ty3ynuiura sra OyaraH MUHepan
TYJIOUPIAWIAPHA Ba yjap AacoCHJa SIHIM KOMIIO3WLMOH MaTeprayjiap OJuII
TEXHOJIOTUSIAPHH TaJOMK KWIMHMOK/IA.

Iy Owunan Oupra KOMIO3UMLIMOH 3JIACTOMEp MaTepHajjiap Y4yH
MoIU(MUKAIMSA KUIMHTAH TYJIIUPruwiap OJuIl KyWuaard OOCKUWIApHU Y3 Wuura
oflagv:  sApaTWiraH MHIPEAUEHTIap  acocuaa  Moaudukanmus  KUIMHTaH
TYIAUPTUWIAP OJUII; MaxajUIMd XOMAIIENap acoCuJa MUHEpaN TYJIAUPrudIapHU
MOAU(pUKAIUS KWIUII y4yH MOAM(UKATOpiap spaTHIl; MaxaJIuil xomaénap
acocysia  MoauduKaropaap  OJUII  TEXHOJOTMSICMHU  SIpaTUIL;  spaTUJIraH
MoIu(pUKAIMSA KWIMHTaH TYJIIUPrad4iap acocuja Maxcyc Xoccara sra Oynrax
KOMIO3UIMST TapKUOW, OJHII TEXHOJOTHSICMHM Ba yiapAaH Oyromiiap OJHUIIHU
TaIKUK KHAJIUII.

Juccepranus MaB3yCHHHUHI JHCCEPTALMA 0aKAPWIraH OJIMH TabJIUM
MYacCaCACMHMHI WJIMHH-TAIKUKOT HILIapura OorJukauru. Jluccepranus
TaAKUKOTH TOIIKEHT KUME-TEXHOJIOTHSI MHCTUTYTU WIMHUN TAaIKUKOT PEKACHHUHT
A-6-319 «MmmnopT YpHUHU OOCYBUM Ba DKCIOPTTa MYJDKaJUTaHTaH HePTHU KanTa
UIIAI CAHOATUHUHT MKKWJIAMYU XOMAIIECH aCOCUIAru pe3uHa Kopumanap yayH
SHIY IOMILATIUYIap Ba ruiactudukaropiaap uuuiad ynkapuin (2006-2008 iid. ), 11
12-41 «OHeprus Ba pecypHHM TEKAIlHA TAbMUHJIOBYM MaxaUIMM Ba MKKHWJIAMYHU
XOMallé pecypciaapy acocua UCCUKJIMKKA Ba KOPPO3Usra YuaMin 0yiaran

KOMITO3HMIIMOH MaTepuasiiap OJIUII TAPKUOHW Ba TEXHOJOTUSCHHY HUIIIA0 YUKHIID
(2012-2014 1#id.), xamaa A-12-37 «KoMno3unoH 31nacToMep MarepuasuiapiaH
UKKWJIAMYU MaTepualijiap Ba Maxcyc XyCycHsITra ra OyJiran pe3anHa-TeXHUK
MaxcyJIoTaap Xxamja yiap acocuaa Kabes oIl TapKUOU Ba TEXHOJIOTHUSICUHU
uInad
gk (2015-2017 i1i1.) noiinxanapu noupacuja oaxxapuiarad. TaaKHKOTHUHT
MaKcaJau OCHTOHUTHU MOAM(PUKALIMS KWINIL, YHHA KYJUTalll aCOCUIa Xap XU
HIapoUTIap/ia UIUIATUIIYBYM pEe3MHA-TEXHUKA OyIOMIIapH OJIUII TApKUOU Ba
TEXHOJIOTUSCHU SIpaTHILIaH noopar

TanKMKOTHUHT Basudayapu:

V36ekncToH 6eHTOHNTH QU3MK-KUMEBHI XOCcanapH, CTPYKTyPacH Ba yHTa
MOIU(PUKALUSHN TAbCUPUHHA aHUKJIAIIT;

V36eKHCTOH GEHTOHUTHHHU CTPYKTYPO-KMMEBHH MOIM(HKAIIMS KAIAII
TEXHOJIOTUSICUHU SPATHUIII;

OCHTOHUT OWJIaH TYJIUPHIITaH Xap XUl IIAPOUTIapia HIUIATUITYBUU
KOMITO3MIIMOH 3JIaCTOMEp MaTepuasjiap TapKUOWHU Ty3HIII,

YMYMHI Ba MaxcyC Kay4dyKJIap acOCHJia OJMHIAaH pPe3WHa KOpHUIIMallapu



IJIACTO-3J1aCTUK, PEOJIOTHK Ba TEXHOJIOTHK XOoccajapura OCHTOHHT TabCUPHUHH
aHUKJIAII,

YMYMHH Ba MaxcyC KaydyKJjap acoCHJa OJIMHIaH KOMIIO3UMIIMOH 3J1aCTOMED
Marepuamiapu (U3MK-MEXaHWK, JAUHAMUK Ba OKCIUTyaTallMOH Xoccajlapura
Moau(pUKaKs KHIMHTaH OSHTOHUT TaAbCUPHUHU aHHUKJIAII;

OCHTOHMT acocujia TYJIAUpyBUMJAp OWJaH TYJIJUPWITaH »HIIaCTOMEpP
KOMITO3UIMSIAPU aCOCUA Xap XU MIAPOUTIapAa UIIJIATUIYBYM KOJUIIAaHYBUM Ba
KOJIUIJIaHMal IuraH PE3UHA-TEXHUKA-TEKUCTUI Oyromiiapu OJTUIII
TEXHOJIOTUSIIIAPUHU SPATHILIL.

TaAKHKOTHUHT 00beKTH Y30eKUCTOH GEHTOHUTH, YMYMUI Ba Maxcyc
Kay4yyKJiap Ba yJiap acoCua OJMHTaH 3J1aCTOMEDP KOMITO3UIIUSIIAPH.
TaagKMKOTHUHT NpeaAMeTH OEHTOHUT, KOMIIO3UIIMOH AJIaCTOMEp MaTepual Jiap Ba
yJap acoCUJaru pe3nHa-TexXHuKa OyroMJIapu Ba OJIUII TEXHOJOTHSIIapH.
TankukoTHUHT yeyiapu. J{uccepramusiga Gu3nk-KMMEBHM, PU3NK MEXaHUK,
KWHEMAaTHK, TMHAMUK Ba SKCIIEPUMEHTIIAPHU PEKAJAIITUPHUIL XaMa MAaTEMATHK
CTaTUCTHKA ycyiuiapuaaH ¢oiganaHuiIraH.

TaagKMKOTHUHI WIMMIA STHTMJIMIY KyHuaruiapiad uoopar:

ONJMHIAH KYyWHJITaH Xocca Ba TY3WIHINTa d5ra OYiATaH TYJIIUPUITaH
KOMITO3UI[MOH 3JIaCTOMEpP Marepuajuiap Ba yliap acoCHAa Xap XWJl IIapoUuTIapia
UIUTATUITYBYM PE3UHA-TEXHUKA OyIOMJIapy OJUII YUYH, V36eKuCcTOH GEHTOHUTHHE
MOAU(PUKALMS KWINII YCY/UIApU UIIA0 YMKUJITaH;

OCHTOHUTHU TEPMUK HIILJIOB Oepulll kapaéHuaa PU3NK-KUMEBUM Xoccaliapu
Ba CTPYKTYpACH ¥3rapud 3pKHUH paguKaiiap XOCHI OVIIUIIN aHUKJIAHTaH, TEPMHUK
UIUIOB Oepuirad Ba KUMEBUM MoaudUKAIIUS KAJTUHTaH OCHTOHHUT Ba KayuyyK
CTPYKTYypa Ty3WJIUIIIApU Opacuiaru y3apo OOFIaHUII IAPOUTIIApU aHUKJIAHTaH;

Maxcyc xoccanapra sra OyaraH pe3rHa KOpUIlIMacH Tanépiiaiil »apa€Hu Ba
yJap acocua pe3nHa-TeXHUKa OyIOMIIapy TY3YJIUITUHYU IAKUIAHTUPHUIIIA
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KUMEBUHN MOIUUKAIKS KAUJIMHTaH OCHTOHUT 3appavyaiapy 103acuaru aTuromMmep
KaTJIaM axaMUsITH aHUKJIAHTaH;

YMYMHI Ba Maxcyc Kay4qyKjiap acoCUa OJTMHTaH KOMITIO3HUITMOH DIaCTOMED
MaTepuaiap MmiaacTo-3JaCTUKIINK, PEOJIOTUK, TEXHOJIOTHUK, (PU3UK-MEXaAHUK,
JMHAMUK Ba SKCILTyaTallMOH XOccajapura MoauduKaIis KUIUHTaH OCHTOHUT
TabCUPH AHUKJIAHTaH;

V36ekicTOH GEHTOHUTHHN MOANMUKAIMS KHJIHIL, YHH KyJLIall acOCH/Ia
KOMIIO3HUIIMOH AJIACTOMEp MaTepHuaiap Ba Xap X IapOUT/Ia UIIaTHITyBYU
pEe3MHA-TEXHUKA OyIOMJIapH OJIUIN TEXHOJIOTHUIApH sipaTuirad. TaaKuKOTHH
aMaJIuil HATHKACH:

V36eKncTOH OCHTOHWTHHM KypUTHII Ba KypPHUTHITAaH OCHTOHHUT KYyJUIaml
HATIOKACHJIa YMYMHH MaKcajyiapja WIUIaTHIYBYU 31acTOMEP KOMITO3HIIMSUIApH Ba
yaap acocuja pe3uHa-TeXHUKa OyloMJapd OJMII TEXHOJOTHUsJIapu UILIa0
YUKAIIIN;

V36ekncTOH GEHTOHHTHTa TEPMHK MWIIOB OCpHINl Ba TEPMHK HIILIOB



(V] (V)

OepuinraHn  OSGHTOHMUTHM  KAOJWH YpHWTAa KYJUIalll — HaTWKacuja  yprada
MyCTaxKaMJIUKra dra OVyiraH jsjacToMep KOMIIO3MIMSIapH Ba YilIap acocujia
pe3uHa-TeXHUKa OyroMiIapy OJUII TEXHOJOTUsJIApU UIILTa0 YUKUIIIN;

TEPMUK HWIUIOB OepwiiraH OCHTOHUTHH KUMEBHMM MOJUMUKAIINAS KUIHUII Ba
monupukarus KunuHrad 6eHtoHutHu BC-50 Ba BC-75 Tynmmupruwiapu ypHHUTa
KyJUlall — HaTWKachJa FOKOPM  MYyCTaxKamyIMKra odra OyiraHn 3JacToMmep
KOMIO3UIIUSIIApY Ba yJIap acoCHa Maxcyc Xoccajiapra 3ra OViran pe3uHa TeXHUKa
OyrOMJIapy OJIMII TEXHOJIOTUSTIAPU UILTA0 YUKWIIN;

TaagKMKOT HATHKAJAPHUHI WINOHWIWIMIU TaxXJuiga KUMEBUU, (UMK
KUMEBUM, TEXHOJOTWK, (PU3MK-MEXaHWUK, TEXHUK Ba CTEHJ YyCyJUlapH
KYJUTAaHWITAHJIUTH, WHPUKIAIITUPUWITAH Ba Taxpuba-caHOAT CHUHOBIApU OwuJiaH
TacIUKJIaHTaH, XaMJa UIIad YUKUITaH MoauduKanusiaHraH OEHTOHUTHU KYJ11a0
KOMITO3MIIMOH 3JIaCTOMEpP MaTepuajlylap Ba yjlap acocujia Xap XWi IapouTiapaa
WIIATUIA AT aH pe3MHA-TEXHUKA Oyromitapu OJIHIII TEXHOJIOTUsIIapU
SIPATUITAHJIUTUA OWJIaH acoCaHaIu.

TagKMKOT HATHKAJAPUHUHI WJIMHI Ba aMaJud axaMUATH. TagkukKoT
HAaTWXKAJAPUHUHT WJIMHUM ~ aXaMUATH MaKCaUIM  3JIaCTOMEpP  KOMITO3UIIMOH
MaTrepuajuiap Ba yjap acocuaa OepuiraH CTPyKTypa Ba XyCycHsTIapra sra Oyiaran
pe3uHa-TEXHUKA MaXCyJIOTJIapy OJIUII TEXHOJIOTHUSACH Ba TAPKUOUHM WIIIA0 YUKHUIIT
VMKOHMHH OepyBUM Maxaumuii Xomamé Y30eKHCTOH OEHTOHHT acocHia
MoAu(UKAIUSATIAHTAaH — TYJIJUPTUY  OJIMII  TEXHOJIOTHSICMHM  WIMHH  acocu
SIPATUITAHIATHA OWJIaH OeNTrIaHaIu.

TagKUKOT HAaTHXKATAPUHUHT aMaJIui axaMUATH - MOAUDUKAIMSAIaHTaH
OCHTOHMTHH UIIIA0 YUKAPUIII TEXHOJIOTHSCH, TYJIIUPUITAH KOMITO3UITUOH
AIacTOMEp MaTepuasiap TapKuOU Ba yiap acocujaa UMIOPT YPHUHU OOCYBUH,
AKCIIOPTra MyJIXKaJUlaHTaH Pe3WHA-TEXHUK MaxCyJa0Taap OJUII TEXHOJIOTUsIIapy
WNUIa0 YUKWITaHJIUTH OMIaH OeNrniIadaiu.

TaagKUKOT HATHKAJIAPUHUHT KOPUH KHJIMHHOI. Y 306KHCTOH GEHTOHHUTH
MOIU(UKAIMSA KUJIUII TEXHOJOTUACH, MoAUUKAIUs KUJIUHTaH OCHTOHUTHHU
KYJUlalll HAaTUKACK/1a OJIMHTaH KOMITO3UIIMOH 3JIaCTOMEP MaTepualiap Ba yaap
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acocuJaru Xap XuJj MapouTiap/ia HIUIATUIYBYU pEe3UHA-TEXHUKA OYIOMIIapu OJUIII
TApKUOM Ba  TEXHONOTWIApH  «Y3KMMECAHOAT»  AKCHANOPIUK  KAMHUATH
KOPXOHANAPHIA aMaInETra Kopuit ot («Y3kumécanoar» AXKuunr 2016 iinn 4
Hostopaaru 05-3584/M con mabiaymoTHOMacH). MiMuil HaTKa KOpUN KUJTUHUIIN
OCHTOHUTHU KYypUTHUILI, TEPMUK HOUIOB Oepuill Ba MOAU(PUKALMS KAWL
TEXHOJIOTHSICK KOPUW KWIMINTa, KYpUTUITaH OEHTOHUT acocHaa YMYMHI
IapouTIap/ia UIIATUIYBUM, TEPMHUK WIIUIOB OepuiraH OEHTOHUT acocuia ypradya
MyCTaxKamMJIMKKa 3ra OyiaraHn Ba MoAu(UKalMs KUJUHTaH OEHTOHUT acocujaa
IOKOpM MYCTaxXKamJIMKKa Ba MaxCyC Xoccajapra sra OyiraH pe3uHa-TEeXHHUKa
OyroMyapy OJIMIIAA WIUIATHIIAINN Ba XOPWKIAaH ONMHO KeNTUPIITyBYH KaoiauH, bC
50 Ba BC-75 TynnupruwiapvHu aJIMAIITHPUINTa, SPATWITaH TYJIAUPrudjap
acocua »JlacTOMEp KOMIIO3MLIMS Ba yjap acocujia pe3rHa-TeXHHWKa Oyromuiapu
OJIMII TEXHOJIOTUK JKapa€HUHU SpaTUILITra UMKOH Oepaju.



TagKUKOT HATHKAJTAPUHUHT anmpodaumsicu. TaJKUKOT HATHXKalapu:
«KoMIo3uiimon Matepuaiap Ba yaapHUHT Kyutanuauinmy (TorkeHT, 1994,
1998); «Modern problems of polymer science» (Tamikent, 1995); «MexaHuk KUME»
(Tomikent, 1995); «OKonOTHK TabIUM Ba caHOATAA aTpo( MyXUT Myxodazacu
myammomapuy» (Tomkent, 1997); « KOMIO3HIMOH MaTepuaiap ¥Y306eKHCTOH
PecnyOnukacuauHTr 3aMoHaBuil 6ockuungay (Tomkent, 1997); «Kumé Ba kumEBnii
TEXHOJIOTUSIHUHT MyaMMostapu Ba uctukOonm» (Hasou, 1998); «HOxopu
MOJIEKYJISIp MoJianap TexHonorusicu ¢puszukacu Ba kumécn» (Tomkent, 2000);
«SIHrU TexHoJorUsIap, IIa0d YUKAPUII YUKUHIUIApHU Ba yaapra tanad» (MuHck,
2004); «Kumé 6Viinua yTrkazwiran V Pecriyonuka amxkymann» (Towmucu, 2004);
«XXI acpna cudarnu myraxacucinapHu Taépnamiaa Onuid TabJIuM Ba UIM
Vpracugaru 6ornanuim myammocun» (Humkent, 2006); «Onuii TabluM, UM Ba
TEXHHMKA YpTacCUJaru SHru MyaMMmosiap Ba ynapau euunn» (XKamomabar, 2006);
«nMuii-TeXHUKaBUN MPOTPECCUBHUHT PUBOMIIAHUIIIN/IA OTUMA a&JNTAPHUHT POJTN
(Tomikent, 2006, 2008); «FOxopu TexHONOTHsIAP Ba (DaH ,TabJIUM Ba UILIA0
yuKapuill uaterpanusacu uctukoonm» (Tomkent, 2006); «KuMEBuii TeXHOIOTHS
oyiinua Mapkaszuii Ocué Pernonan amxymanu XT-07, XT-12 » (Tomkent, 2007,
2012); «HanoxoMmo3utiap oiuil, yIapHUHT CTPYKTYPacH Ba XyCyCHUSTIApH»
(Tamkent, 2007); «Maxamiuii XxoM ani€ Ba MarepuayiapHu KaidTa MIUTAIIHUHT
3amoHaBuit Texnonorusmapu» (Tomkent, 2007); «KoMno3uinon Marepuasiap:
CTpYKTypacu, xycycusitiapu Ba Kyutanwmimm» (Tomkent, 2008); «Oxkopu
MOJIEKYJISIp OMpUKManap KUMECHHUHT Joh3ap0 myammosnnapu» (Byxopo, 2010 );
«Tor meTammyprust coxacujia 3aMOHAaBHI TEXHOJOTHAJIAP Ba MHHOBALIMSLIIAP)
(HaBowu, 2012) ; « Onuii TabauM Ba KMIUIOK XY KaJIUK WIMJIAPU YpTaCUAAru SHCU
Myammodnap Ba ynapau euntn» (Ilerpomasnakc, 2012) «HedTHu Kaifta uiiar,
HepT KUMEcHaa KaTaauTHK kapaéniap Ba skosorus» (Tamkent, 2013); TKTHU ém
OJIUMJIapU MarucTpaHTiIapy Ba OakanaBpuaT TajabalapUHUHT WIMHI-TEXHUKABUM
amxymanua (Tamkent, 2008-2015); «Ko30FUCTOH UKTUCOMHUA PUBOKIAHTH
puiga nHoBaKoH Exgomuin (Yumkent, 2015); MmaB3ynapuaaru xaikapo Ba
peciyOiarKa WIMHI-TEXHUKaBUI aH)KyMaHIapa Mabpy3a KYypUHHUIINUIa 6acH
ATUIIJIM Xam/1a arpoOalusaiad YTKa3uiIax.
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Juccepranus umu TOIKEHT KUME-TEXHONOTUs MHCTUTYTHHUHT «EKunru Ba
OpraHuk OupukManap KUMEBUU TeXHOJOTUSICHY» (DakynbTeTH Kadeapaiapapo
cemuHapuaa Ba HHCTUTYTU Xy3ypuaaru 14.07.2016.T.08.01 pakamnu dhan gokropu
WIMHI mapaxacuHu OepyBunm uinmuid kenram komwuaard 02.00.14— «Opranuk
MoJIJlaiap Ba yjiap acoCuIaru Marepraiap TEXHOIOTUSICH)

UXTUCOCIUTU OVHNYa WIMUNA CEMUHAP MUFUIUIINIA MyXokama KuauHau (2016
nu).

TaagKMKOT HATHKAJAPUHUHI JIBJOH KWJIMHUIIU. [[uccepranusi mMaB3ycu
Oyinua »xamu 88 Ta WIMHUN HWII Yom 3TWIraH Oynmub, ynmapmaadn 22 Ta MakoJia
V36exucron  Omuit  Arrectamust KOMHCCHSACH — TOMOHHZAH — JOKTOPIHK
JTUCCEePTALMSUIADUHUHT  aCOCUM WJIIMHUN HATWXKAJIAPUHU YOM STUJIMIIN TaBCHUS
KWIMHIaH uWiMuil Hampnapaa, 20 tacu PecnyOnuka Ba 2 Tacu 4er 31 KypHal



Japujia 4oI dTUIITaH.

JluccepTanMsIHUHT TY3WJIHIIU Ba XaxkMU. Jluccepranms TapKuOu KUpHIII,
oemr 600, yMmymuii xynocanap, (poiiananuiran agabuémiap pyixaru Ba
uioBanapaan uobopar./luccepramus xaxmu 200 66THU TaTKWI 3Tad

JUCCEPTAIIMUSIHUHT ACOCUN MASMYHHU

Kupum xucMuga yTkazuiarad TaJAKUKOTHUHI J0J3apONWrd Ba 3apyparu
aCOCJIaHTaH, TAJKUKOTHUHI Makcaau Ba Basudanapu, oOBEKT Ba MpeAMETIapH
TaBcU(IIaHTaH, peciyoinka GaH Ba TEXHOJOTHUSIApU PUBOKIAHUITMHUHT YCTYBOP
HyHanuuiapura MOCIHMIM KypcaTWiIraH, TaJAKUKOTHUHT WIMHA SHTWIATH Ba
aManuii HaTWajiapyu Oa€H KWJIMHTAaH, OJIMHTaH HATHXKAIAPHUHT WIMHUN Ba amMaluil
axaMHsATH 04u0 OepuiiraH, TAIKMKOT HATHKATApPUHUA aMaTuéTra >Kopui KU,
HAIlIp 3TUWITaH UIJIap Ba AUCCEPTALMs Ty3WIHIIN OVitnua MabIyMOTIap
KEATUPUIITAH.

JucceprauussHuHr « KOMIO3MUMOH OPraHUK MaTepuaLIap Ba yjaap aco
CH/a MaxcyJI0T/iap SPATHIIHUHT 3aMOHABHUIA X0JaTH» €0 HOMJIAHTaH OMPUHYH
O0o0Ouma xo3Wpjaa MaBxkyld OViaran TYJIAUPHITaH KOMIO3WIIMOH OpTaHUK
MaTepuaiap Ba yJap acoCHUIaru MaxcyjaoTiap OJMII TEXHOJIOTHK YKapaéHWHHUHT
XOJIaTH Ba PUBOXKJIAHUIIHN TEHICHUUSIIAPU TaXJIui KUJIMHIaH.

TynaupyBUYWIIApHUHT  3appadajapd  ko3acura, Typiad  Makcaiapaa
UIUIATWIMIIN KY3[a TYTWITaH KOMIIO3HMIMS Ba PE3MHO TEXHUKA MaxCyJIOTIApUHU
Tal€pIalIHUHT TEXHOJIOTUK KYpCAaTKUWIApUra TabCUP KUIYBYM ACOCHI OMMILIAP
KEATUPUIITAH.

AnaOuéTiapHUHT KPUTHK TaXJIWJIM XaM/a TYJIIUpyBUYMIIap Ba KOMIIO3UIIMOH
OpraHuK MaTepuasiap MoauduKanusIcu KapaEHUHUHT 3aMOHABUI XOJIaTUHU
Yprannb YUKUII acOCUa Iy Hapca aHUKJIaHAUKHU, XO3UpAa TYIIUPUITaH
KOMITO3HIIMS SIPATULIAA SHT UICTUKOOIUTH MYHATUII KYTT PYHKIMSUIA TYJIIUPYBYU
M3JIalll Ba KOMITO3UIIMOH MaTepraijiap Ba yjap acoCuaa y3ura Xoc XyCycusmiapra
ara OyJraH MaxcyJoTJIap OJUII TEXHOJOTUACHHU SAPATHUIL SKaHU aHUKJIaHUJITaH.

HuccepranusiHUHT  «BEHTOHMTHMHI  (PU3HUK-KMMEBHH  XOCCAJTAPUMHH
ypranum Ba MoauuUKaNUs KWIMII YyCyljapw» 1e0 HOMIIAaHTaH HKKHUHYU
000uaa OEHTOHUT 3appavyallapUHUHT F03aCMHU MOAM(pUKALMAIANI YCYIJIapu Ba
(U3HK-KUMEBUI XyCyCUSTIIApUHY YpraHuil Oyilnda TaJKUKOT HaTHXKalapu
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kenTupuiarad. bepuiran Oapkapop XycycusiTiiapra Ba TYy3WIMILNTa 3ra Oyirad
pe3rHa TEXHUKA MaxCyloTiaapu uNUiad YUKApUIl y4YyH OEHTOHHUT acoCHaru
KOMIIO3UIIMOH OPraHUK MaTepUANTIAPHUHT SIHTM ONTUMal TapKUOWHM HUIIa0
YUKHUII, KEHI Ba KOMIUIEKC TaIKHKOTiIap YyTkaszuml 3apyp.Kymmab yrkazunran
TaJKUKOTIAp Ba SKCIEPUMEHTIIAD HATWKACHUJA AHUKJIAHJIWKH, NACTIa0KU HIUIOB
Oepuill Ba TEruIUIM KUMEBUN Moaudukanusiiamicu3 OCHTOHUTIAH KOJIMIUIAHTaH Ba
KOJIUIUJITAaHMAaraH pe3WHa-TeXHUK MaxCyJaoTjap OJHII YYYH KOMITO3UIIMOH OpPTraHUK
Marepuauiap unuiad yukapumuaa QohgamaHun MyMKUH dMac. UyHKH OCHTOHUT
tapkuoumga 5% rada Temup okcuau Ba 30% rada ajcopOUMsUIaHTaH Ba
KpUCTAJUIAHTaH CYBJIAp MaBxXyn Oynub, yiap KOMMIO3WLMSUIAp Ba yllap acocujia



OJMHAJUTaH MaXCYJIOTJAPHUHT KOMIUIEKC XYCyCHSITIIapura cajOuii TabCcHup
kypcarand. KoMno3uuoHn snactoMep Marepuaijiap MIUIa0 YMKapullga MUHEpas
TYIAUpyBUMIIapra Kylwiaguran acocuil TanaOnapu OYyilMua TeMHp OKCHUIM Ba
cyBauHr wmaBxkymmuru 0,03% manm ommacnuru kepak. 373-426K OeHTOHWUTHU
KypPHUTHIII Ba JJICKTPOMArHUT cemaparop €pamuia djall HaTukacuaa OCHTOHUT
TapkuOuaru Metaun okcuau dakar 2 % rava, agcopomusiianrad cyB 3ca 10% rava
KaMalMIM ~ aHUKJIAHWIraH.  MarHumiaHMaiiuraH  TEMUP  OKCHJUJIApUHH
MarHUTJIaHUIIMHU OIIMPHUII YUYH (acocaH TEMUP MOHJIAPU MMApaMArHUTIN XOJaTAaH
(m-maxsmapu Fe203) peppomarautiu xomnarra (r-makira FesO4 yranumnap) yTrazuin
y4yH, Ba OCHTOHUT TapKUOWJaru ajacopOLUsIaHTaH Ba KpPUCTAJUIAHTaH CYBHU
YUMKapuO Talulall y4yH TepMHUK HILIOB Oepuin ycynu Kymianunau (T=673K 40
MUHYT JAaBOMHUJA), IIYH/IaH CYHT 3JEKTPOMArHUTIA cenaparopja To3ajall amaira
ommpuiau (1-xansan).

1-skanBaJna

BeHTOHNTHH MeTaJIap OKCHAJIAPH BAa aICOPOLUMAIAHIAH CYBIAH TO3aJ1a1l
AApaKACUTa BAKTHUHT TabCUPH

Mertannap okcuasiapu MUKIOpH, %o
DnexkTpom DneKTpoMarH TepMuk unuioB Oepuil BaKTH, MUH.
ar HUTIU UT JI1
TO3aJIaIlIra TO3aJIallIaH Tepmuk 20 40 60 80
Kazap CYHT 120010 (0):
oepwuiil.
K
5 2 673 1,25 0,28 0,19 0,19

JlepuBoTorpadk TaAKUKOTIApD KypcaTHIWTa Kypa, OCHTOHUTHU YYKYyp
CYBCHU3JIAHTHPHUINI Y9yH Ba KpHCTa/UIAaHTaH CyBHHM uuKapu6 Tammiam 363-463K na
onuO OopwiaMIIM KypcaTuinau Ba Oy XoJlaT KaTMOHWTIAp Typiiapura OOFIIUK
SKAHJIUTH AHUKTAHWIIW. TaIKUKOTIap IIyHU KYpCAaTAUKW, OEHTOHUTra MCCUKIIHUK
OwtaH unuIoB Oepuiranaa 0aw3u OUp CTPYKTypaBUi y3rapumuiap pyi Oepau,
COJMIITHPMA T€OMETPHK F03aCH Ba MO CUFUMU OPTHUIIM Ky3aTWIIH (2-KaaBall).
OIIP ycynu épnamuia ypranuirad HabMyHajlap/ia apaMarHuT MapKasjiapu X0CHil
OynumMaan nqapak 6epyBUM SpKUH paguKaiap KOHIEHTPALMSICUHUHT OPTULLN
AQHUKJIAH]H.
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DnacToMepiap MaKpOMOJCKYJIIAPUHUHT TYJIIAPTUY 3appadanapu Ouiad
CTaTHK TabCUPUHHUHT Y3Ura XOCIUTHHH YPTaHMII MaKcaauaa aacopOius ycynuaa
TEPMUK UIUIOB OepwiraH OEHTOHUTHUHI aacopOIuoH daoumru YpraHuo
yukwiad. Mccuknuk OuiaH MIUIOB OepuiiraH OSHTOHUT 3appayajiapu 3JacTOMEp
MakKpOMOJIEeKyJajiapura HucOaTaH TEPMHUK WIIOB OepwiMaraH OCHTOHUTTA
HUcOaTaH KYMpOK ajacopOIuoH (aoukka sra Oynumuy aHukiIaHad.KypuHub



TypuOauKH, Maskyp d3¢¢eKTra ylIapHUHT COJHUINTHpPMA o3ajapu Ba (aon
Mapkazjiap KOHUECHTPALMSICUHUHT OPTHUIIM cabad Oyiran Ba siacToMepiIapHUHT
CTpYKTypacura Kypa ajacopOLMSHUHT MaKCUMal KaTTaJurd KUMMaTh Y3rapuiim
Ky3aTUJIJIN.
2-KaaBaJl
BeHTOHNT coMMIITHPMA reOMeTPHUK K03aCH Ba MO CHFUMHU TEPMHMK MIILJIOB
oepumra 0oraukJaIuru (40 munyT 1aBomujaa 673 K na)

Kypcarkuwiap Homu Kypcarkuuinap
TepmMuk UILIOB TepMuk uiuioB
Oepuuiraya OepunraHgaH CYyHT

Syn, M7/ 29,1 33,1

Moit curumu 30,0 32,1
Mi1/100r: - 3urup 36,2 42,2

- Ba3elIMH 34,4 41,0

JNb®D

VTKkasmiran Taxpubanap HATHKACHIA TEPMHUK HCCHKIMK HIUIOB OEpHIraH
OCHTOHUT  3appadajapuHd  TMAacT  MOJEKyJalu  oJuromepinap Epaamuaa
MoaupUKAIMS KAJTUII MYMKHHJIWTH aHUKIaHAau. By sca, ¥3 naBGaruma amcopO
MOH Ba KpHUCTAJJIAaHTaH CyBJapJaH Xajoc Oynran OEHTOHMT 3appadajiapu
FOBaKJIApMHU TYIAUPUII UMKOHUHU Oepajau Ba HaTUXkaja, MoAu(UKAIUsIaHTaH
OCHTOHUTHU ONIIUN OMOOpPXOHAJIAP MIAPOUTHIA XaM KYI MyAnaT cakjiaad Typull
UMKOHUSITH SIpaTUIIaIN.

TepMuk wnIoB OepwiiraH OEHTOHUTHH MOIU(PUKANMACK YUyH Owu3
NOJIMATWIICH UINUIA0 YWKApUIlJa XOCWi OVIyBUM MAacT MOJIEKyJadd YUKUHIU
OJTUTOMEPHHM MIILJIATIUK, Y CApPUK paHrIu, KaiiHam xapopatu 398-513K arpoduaa Ba
ACKHUpTraH pe3rHa-TeXHHKa OyIOMJIapH Ba IIMHA MaXCyJIOTIAPUHU MHUPOJIH3 YCYIU
€paMuia OJTMHTaH OJIUTOMEPHU TaHJIa0 ONMHAN. YHUHT 3JIEMEHT TapKUOU:
yrepon-91,97%, Bomopon-6,10% Ba kucnopon-3,10% wu Tamkun kuwiaau. Onu
romep ymymuid 6pyrTo opmynacu CsiH420. I'enb-xpomartorpadgus MabiyMoTHra
kypa ¥ypraua wmonekyissp ofupauru < 800-1000 vm Ttamkun stagn. UK
CHEKTPOCKONUK TAJKUKOTIAp HATHWXKAcura Kypa coxaja HOTWIHII YHU3UKIApH
XapakTepUCTHKAcH maiino 6ymmmm 3050 cm' (apomatnk xanka C-H-Gormapu
BasteHT Tebparumm), 2860, 2930 Ba 2975 cM™' (MeTHIIEH Ba METUII TYpyXIapH

C-H-6ornapu BanieHT TeOpaHuIy) HU Tamkwi dtaau. LIlyHunraexk, yriepoa
samkupuruHT 1710 em™ na (kap6ormn rypyx C=0), acdansren cmonanapu 1730
cM ™' 1 JOTHIIMIN ToJTocaapH maiino 6ymmmm Ky3atanmu. 1500-1600 e coxacuna
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fotiiiii nonocanapu C=C OOFNapHUHT BaJICHT TeOpaHUILLIapUra Moc Kenaau.ys3
HaBOaruna, [IMP-criekTpiapHUHT OJTMHUIIM ApOMATUK CTPYKTypajap Ba yIapHUHT



YpuHAOII Xocuianapura xoc oynran 1=6,10 m.xa., i=7,12 m.1., 1=8,10 m.71.,
MPOTOHJIAPHUHT MaBXYIJIUTUHU OWUIIAUPAIN.

BeHTOHUT TaHJIaHUITaH OJIMroMepIap acocuaa MoAUGUKAIMICH Kyluaarnya
amaJra OoIMpUIIN, OolIanFud OeHTOHUT KyputHuingas (353-373K, Bakkym 9 mm
cum.yc. 40 MuH) cYHT qucMeMOuparop €praMua Mangananu0d, MarHUTIH dJIaKaa
MeTaJul OKCUUIapUIaH TO3aJlaHa 1, TEPMUK OUJIaH UIILTOB OepuIlra 0opuiiIu
(673 K, BakkyM 9 MM cum.yc. 40 MUH) IIYHAAH CYHT, METaJUl OKCUIapH Ba
apajlaluMaiapJaH To3ajlall yu4yH KailTaJaH MarHUT/IM 3aKaa snaHagu. Typnu
apajiaiimMaiap Ba MeTal OKCHAJIapUAaH To3ajgaHrad 0eHToHut 673 K
TeMIleparypajia IoKopuaa 6a€H STUITaH MacT MOJIEKyJaiu Moaudukarop Ouinan
Monudukanusianaau. Mogudukanusiianran 06eHToHUT 1 coat MmobaitHuIa
COBYTWJIA/IM Ba KEMMHIY KalTa UIIOBra 1000puiaiIm.

VTKasmiIran TaaKUKOTIAp ACOCHIA ITyH! TAXMHH KHJTUII MyMKHHKH,
OCHTOHUTHU MOIU(DUKAIMSIIAII HATHXKACH 1A YHUHT 3apadaliapy I03aCHHH
oJuromep OujIaH KOIUIAIl MaxCyc XyCycusiTiiapra ara Oyiaran TYJIIupuiral
KOMIMO3ULIUSIIAp paTUIlla MyTIAKO SHrU4Ya EHJIAITYB MAKIIJIAHTUPUIIT UMKOHUHU
Oepajy.

ynnai KWIKO, Mo (DUKAITUSITAHT aH OCHTOHUTHU OpraHuK
KOMITO3ULIMSUIAp TapKUOUTa KUPUTHUII «KAydyK-TYJIIUPYBUM» dYerapacuiaru
dazamapapo  y3apo TabCUPHM XamjJa KaydyyK MakKpoMoJieKyjajapu Ba
OJIMTOMEPJIApPHUHT (PYHKIIMOHAT TypyxXJiapu Yypracuaa Kyliumua OOFfjap XOCHII
OYMUIIMHN KydalTUpaaH, HATHXKAAA 3Ca KOMIO3UIIUSIHUHT YMyMHUH XyCyCHSITIAPH
SXIIMJIAHUIIY Ky3aTHiIaau 1e0 TaXMUH KWW MyMKHH.

JucceprauustHuHT «MoaupukanusiiaHran OEHTOHHUT Omian
TYJAUPWITAH KOMIO3MIUSUIAP PpPelenTypacuHU TY3HII Ba  YJIAPHHUHT
TEXHOJIOTHK XO0CCAJAPpUHM YypraHum» 7e0 HOMJIAHTaH YyduH4YH Oo0m;a
KOMIO3ULHUOH 53JaCTOMEP MaTrepuaiap PpeUenTypacuHH Ty3WIl Ba YJIAPHHUHT
IJIACTO-2J1aCTUK  Ba  TEXHOJIOTMK  XYCYCUSTIIAPUHM  YpraHWIll  HaTHXKajJapu
KEJITUPUIITAH.

Takmud  kuwnmnaérran — tymaupruwiapan (UMb, Tb,MOB)  opranuk
KOMIO3UIUOH MAaTepUAUIAPHUHT yYMYMHI  IUIACTO-AJIACTHKIIUK, TEXHOJOTHUK
Xoccajapura TabCUPUHU YpraHull YYyH TY3WIMIIN Ba XycCycusitinapu OuinaH dapk
KWIyBYM M30MpEH, OyTagueH METWI-CTUPOJ Ba OyTaJU€H HUTPWI KaydyKjap
acocujaru CcrtaHjaapT TapkuOmapuu Tannad onauk. IlyHuHraex, craHgapT
TapkuOapaa xaM TaJKHUKOT HaTWKajapura Kypa ruiactudukaropiap, Te3jar
KA4jgap, MuHepan TtynaupyBuunap (men, kaomudH, bC-50, BC-75) Ba TexHUK
yriepomyiapaunr (I1-803,K-354) muknopu y3raprupungu. Crangapt TapkuOmaru
KOMITIO3MLIMSUIAp  XOCCaJlapUHM  HaTWKajlapyd acoCuJa aBBaJlaH Oepuiraf
XyCycusiTaapra sra OyiraH TypJid pe3ruHa-TeXHUKA MaXCya0Tiaap OJUII YUyH a0
YUKAPUII TAPKUOU TY3UIIIH.

MabiyMKH, WHTPEIUEHTIIAPHUHT TY3WJIUIIHN Ba (QU3HK-KUMEBUIN XOCcaIapu
AMacTOMEp KOMMO3UIUSUIADUHUHT aCOCHM TEXHOJIOTHK, (U3MK-MEXaHUK Xocca
JapyHU Ba yJaap acOCUJArd MaxcyJOTJIApHUHT SKCILTyaTalluoH KypcaTruujapuHu
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maxantupaan. Taxnmud kununaérran tynaupruaiapau (UMb, Th,MOB) rokopu na
KeITUPUITaH Kaydykjap OwiaH apajaliTUpull  >kapaéHu — YpraHwirasHia
Moau(pUKaMsIaHMaran OCHTOHHUT, XO3UPry BaKTIa MIUIATHIAETTaH KaojauH, bC
50, BC-75 TynmupyBumiapura HucOaTaH IOKOPH Japakajaa IOTHIIUII Ba apaiaiin
I Ky3aTWIau, Oynap aiijaHUII MOMEHTH Ba TE€OpaHUIIN aMITUTYJaCUHUHT
nacaiuim KuiiMaTu OWiiaH Xapakrepianaau. by aca 3 HaBOaTuaa, KOPUIIMAHUHT
sIHa/1a SIXIIU UIIJIOB OSpUIIUILIY Ba roMIamura cabad o6ynaau (1-pacm). FOkopuna
alUTHO YTUIIraH XOJIaT alnpeT POJIMHU YHHOBYM MOAM(PUKATOP HUHT
(bU3UK-KUMEBH, CTPYKTYpaBUN XyCyCHUSTIApUTa OOFJINK YKAHIUTY KYPCATHIIIH.
KoMnozunusinapau Mmoau@ukamnysuiairad OeHTOHUT OMJIaH apaaliTUPUIITaHAd
Moaupukanusianmarad 6eHToHuT Ba bC-50 ra HucOaran apanamTUpUIl BaKTH Ba
Xapoparu Kamauim owian ucoornanaan. Pesumna kopuiiManapu TapkuoOua,
TYJIIUPYBYHIIAp KOMOMHAITMSACHIAH oiaamanmiaam, 0u3 MoaupuKanusuIanrad
OEHTOHUTHU TEXHUKYIIIEPOAIap Ba OOIIKA MHIPEIUEHTIAPHU KaydyKiapaa
apaJlallul kapaéHura TabCUpUHU Yprauauk. Monudukanusiaanran OEHTOHUT Ba
OOLIKA MHIPEIMEHTIIAPHU PE3MHA KOPUIIMACH TapKHOUTra Oupraiukia
KUPUTWINILHN yIAPHU Y3UHU KUPUTHILTA HUCOATaH NHIPEINEHTIIAPHUHT
apaJlallliIl BaKTH, TEMIIEPATYpacy Ba KOMIIO3UIMSIHU TEXHOJIOTHK XOCCalapy
AXUIWIAHUIIN Ky3aTWiand. TYnaupyBUMHM 31acToMep OuiiaH apaialiTHPUILLT
XKapa€HU MOJEIUIAIITUPUII XOJIaTH/Ia TYJIAUPYBUYMHUHT apalalliiiiyg >KapaEHUHNAT
TyraJjIJaHTaHJIUTM MEb30HHU JapaxacH cudaTuia aillaHTUPUIL MOMEHTUHUHT
BakKTra OOFJIMK OYIraH MKKHU XapaKTEpPUCTUK HyKTacuaaru (ApanaliTUpULIIHUHT
OOLUTAHMILIY Ba Tyralin) TeMIiepaTypanap ypracuaaru TaQoByT KaTTaJIUru
xucobmanaau. TYIaupyBUMHUHT JAaCTJIA0OKH apajiallyll Ba yiap acocuaa Oup
YKUHCJIM KOMIIO3ULMS OJIMII CE3UIIAapIIN Japakaja pe3uHa KOpHUIIMAaCcHura UIlIoB
OepHuIll IapT-1IapOUTHTa, 3JACTOMEP Ba TYJIAUPYBUMHUHT XyCyCHUATIApUTa OOFIIHK.
Texyrnepon-kayuyk KOpUIIMAacH TapkuOUra yHua karra oyamaran mukaopaa (<20
raya mac.0.) Moau(UKalMsUIaHraH OEHTOHUT KUPUTUIIMILHN TYJIIUPTrUYIapHU
apaanmi kapaHura Ba Oup JKMHCIIM Macca OJMHUIIUTA EpaaM Oepaiu.

By acocan opanuk cypkoB GyHKUIMSICUHU OaxkapyBuu MOAU(UKAIUSIaHTaH
OCHTOHUT 3appavyaIapUHUHT aNMpeTIaHraH KatiaMu Tydaitnu conup 6ynaau. YH4a
KarTa OyaMaraH MUKIOpAA XaM KOPHUIIMAJIard TYJIAUPYBUUHUHT apaallnuiiu
AXUIWIAHAIN Ba KaydyK-TYJIAUPYyBYH OOFJAPHUHT SHAa PUBOXIIAHITAH CTPYKTYpAacH
xocui Oynaau. DIeKTPOH-MUKPOCKONIUK TaAKUKOTIap OyHaal XyJI0CaHU
TaCIUKJIANUIM Ba pOCTAAH XaM OMp KUHCIM MUKPOCTPYKTYpa XOCHI OYIuiu
Ky3aTUJIaau.

Moaudukanusyianran ~ OGHTOHUT ~ OWjaH  TYJAMPWITAH  3JIacTOMEP
KOMIO3UIMSUIADHUHT  PEOJIOTUK  XYCYCHSTIApU YpraHuiau® YMKWIraHaa My
KYPCATHIIUKY, CYPMIMIIHMHT KydlaHUIIM Kanuamuk kam 6ynca (U), Tynmupys
YUHU KOPHUIIMAHM caMapaid KaWWMIIKOKJIWTHIa TabCUpPW IIYHUAIUK KYI Oynaau
(3>) Ba Oy TYyJIUpUII MUKIOpUTa Kypa (3>) OpTUILINTa OJIUO KeJlaJIu.
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a-CKU-3, 6-Hauput KP-50, B-CKMC-30, c-CKH-26.
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1-pacm.Pe3nna kopummasiapu apajsamumudu (1) Ba ommamusm (2)
TYJAMPrud MUKIOPHUIa OOFJIUKIUTH.




Kayuyk Tapkubuparu TYIIUpPyBYMHUHT MUKIOPH OPTHUILM  OWIIaH
PE3MHAHMHT JeopMalvsIaHTaHIaH CYHT KalTa THKJIAHHIIN Ce3WIIApIIH Jlapakaia
Kamasiau. byHIa TH3UMHUHT OSIIacTUK JedopManusl SHEPTUSICHHH —TYTUIAITN
KOOWnmusTH, sibHU JKCTpymaar (P») OVkumu, mabiaym Oup napaxana TYIAUPYB
YWIAPHUHT COJIMIITUPMA TEOMETPHUK fo3acura (Sys) Ta OOFIUKIWTH TYIIYH
TUPHIITaH.

Momudukanusutanrad OCHTOHUT OWIaH TYIAUPWITaH pPE3WHA KOPHUIITMA
JAPUHUHT TUIACTO-3JIACTHK XYCYCHSTIIApDHM Ba TEXHOJOTHK KypcaTKudujapra Kypa
amanna unuatwiérrad bC-50 man dapk kunmainan. AMMO, YHU KaydyK TapKUOUTa
rokopu Mukaopaa kymumiaragaa (100 mac.6. kayuykra 50 mac.6.1aH OpTHK) pe3rHa
KOPHIIIMAJIADUHUHT caMapaid KaBYIIKOKIWTH sHama ommanu (2-pacM). bynmait
XOJIaT pe3WHa KOPHUIIMAJIapHu TEXHOJOTHUK XOCCAJAPUHH Y3TapUIAra o0 Kelaau
Ba WNUIA0 YHKAPUINJIA WNUIATAIYBYM KOMIIO3HUIIMSHU TapKUOWHU Ty3UIIa

uHOOATra OJIHMII 3apyp.
0.8

0,6
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Mi4- 313K
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40
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1- CKH-3; 2 — Hauput KP-50; 3- CKMC-30; 4- CKH-26.
MOB (-A-A-) u BC-50 (-¢ -+-).
2 pacMm. Pe3una kopummasiapu miaacTurjauru (P)—-a sa Mynu 0yiinua
KOBYMKOKJIUTHHYA (M4-373K)-6 Ty aqupruy MUKIOPUra 0OFJIMKIUTH.
Bynkannan skapaénua Kayqdyk MaKpoMOJIEKyialapu OWiiaH OJITUHTYTYPT
OMPUKHUILIN KUHETUKACHU IITYHH KYpCaTasnTUKH, FOKOpUJia alTO YTUIITaH KaydyKjap
acocujaru MoauQukanusiaHrad OEHTOHUT OWJIaH TYJIIUPUITaH KOpHUIIMaiap
BYJIKQHU3AIMSICH €TapiIu Japa)kaaa UHTeHCUB yTaau. Monuduka musiianran
OCHTOHUT OJTHUHTYTYPT aTOMJIAPUHUHT TYJIIUPTHUY F03acua
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MakcMMal rotuiuimmra épaam Oepuii Ba Oy OwiaH siHaja MycTaxKaM BYJIKaHH
3allMOH CTPYKTypajiap XOCWJ OYIHIINra TabCUp KYpCaTUIIN aHUKIAHIU. Ma3Kyp
addeKT KypcaradnTuku MoaudUKaUsIaHraH OEHTOHUT KaydyKJap/a ByJKaHJaIl
CTPYKTypacu Xocuid Oynumn xapa€HuHM Hadakar (aotalTUpUIng, Oaaku
TE3JAIITUPHILTA OJIUO KeJlau.

Momudukanusuianradn 6eHToHUTHUHT bC-50 ra HucOaraH yCTyHIUTH,
IIYHJaH HOOpaTKu ByJIKaHU3alUs )KapaéHUHU I0KOPH TeMIeparypajapia
YTKa3UIUIINAA KOPUIIMAHUHT BYJIKaHJIaIl KHHETUKACUTA SIXILN TabCUP KypcaTu
muaup. Macanan, Bynkannam temneparypacur 413 K nan 433 K ra oprranuaa
ynap HadakaT peBepcus Oepaan, 0aaKky BYJIKaHIAHUII ONTUMAJ IIIAPOUTUHH
OIIIMIIINTA MAabJIyM OUp Japaxazaa oaud Keaaau .

3-xaaBa
Tyaoupysuninapauar CKHM-3 acocuaa ByJIKaHU3ATHUHI BYJIKAHJIAHUII TYPH
CTPYKTypacH Ba xoccajiapura tabcupu (Kayuyk rapkundugaru TyagupyBuu
mukaopu 100 mac.6.ra 40 mac.0., Byaxkanusanus Baktu 20 munyt 416K na,

sckupuma 373K,724.1a ).
TyamupyBunIap HOMU Xocwui 6ynran 6ornap, % Fp, K,
Mmna | yc. en.
C-Sx-C- cC e
-C-S-S-C- | -C-S-C- -
bounanrua 32 34 24 10 26,2 0,46
OCHTOHUT
BC-50 30 26 25 19 33,2 0,71
Tepmuk UILIOB 29 5 19 17 31,1 0,51
Oepunran OCHTOHHUT
ITacT Monexynanu 31 23 24 22 33,8 0,78
TIOJIMATUIICH OWITaH
MOU(UKALUSTIAHT
aH OCHTOHUT
ITacT MoseKynamu 20 25 27 28 35,8 | 0,85
ACKUPraH pe3rHa
acocua MUPOTU3U
ycynu Ousnax
MoIM(HKA [USIIAHTaH
OCHTOHUT

TynaupyBUMIapHUHT  MyXHM  XyCyCHUATIapuJaH  OWpU  YJIApHUHT
BYJIKAHM3ATIIADHUHT CTPYKTypacu Xamaa Xxoccanapura tabcupuaup. Iy Oowc,



MoU(DUKAIUSITAHTaH OCHTOHUTHUHT 3JIACTOMEP KOMITO3UIIUSIIApUIA BYJIKAHIIA HUII
xKapaéHuaa Xocwi OynraH OOFIapHMHT Typiapura, TabuaTura Ba KyHIaJIaHT
OOFJIADHUHT COHWUTA TAabCUPUHHW YPraHWI KU3UKUII YWFOTIAW. YHH pe3uHa
KopumManapu Tapkubura kymranga bC-50 ra HucOaraH MCCUKIWKIAH ACKUPHUII
K03 OUIIMEHTUHUHT KYpcaTKU4YIapu IOKOpH OViraH ByJIKaHu3ariaap oiauHau (3-
KajBal).

DnacTomepiapra MoaupuKalysaiaHTraH OEHTOHUT KUPUTHUIITaH/1a MaKpo
MOJIEKYJIaJJAPUHUHT YOKJIALI TE3IUTH Oyiinda OOIIKa TYIAUpyBUYMIapra HucOaTaH
oupmyH4a Gaoapokaup, Oy YOKIaNl JapakaCHHUHT OPTHUIIHN Ba KYHIaJIaHT
OOFJIApHUHT CYNbQUITUTMHI KaMaluIu OuilaH KypcaTuiiiam.
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Bynkanusatnap 305b-Teib (pakuusiIapuHu YpraHuill HaTHKacu1a
MoauduKausIaHrad OCHTOHHM OWJIaH TYJIIUpUITaHaa MoaupuKanusuiaHMaral
o6entonut Ba bC-50 HucOaTan AeCTPYKTUB >Kapa&HIApHUHT MHTECHCUBIIUIY
KaMaluIIM Ba ByJIKaHJIAHUII TYP (Ao 3aHKUPIIapy YAYIIMHUHT OPTUIITH
Ce3WIapiIy JapakaJa Ky3aTWiand. YOy Xojar TaHJaHWIraH MOAu(UKaTop Ba
TYJIIUPYBIYMHUHT CTPYKTYypa Ba KUMEBHM Xoccanapura OOFIUKIUTH KYPCATUIIH.
OckupraH pe3uHajapJaH MUPOJIU3 YCYIu OWJaH OJMHTaH ojuromep dapas
KWIAII MYMKHHKH, TepMO-()OTO KMUMEBUM >KapaCHIApHUHT HHTHOMPIaHUIINIA
JIOHOp-aKienTop Oofnap OTIaH y3apo TabCUPJANIUII HATHXKACHAA KOMITO3UIIMOH
AIIACTOMEP MaTepPUATUIAPUHUHT CTPYKTYpPACH Ba XOCCaJIapH MAKIUIAHUIIINAIA MyXUM
pon VitHaiiau. Illy acocna 6u3 TOMOHIaH OupuHYMIapAaH OYIMO KOMIIO3WUIIMOH
plIaTOMEpP  Marepuaiap y4YyH CTaOWIM3alMsUIOBYM — Xoccara »dra Oynrad
Moaupukaropaap OunaH MOAU(PUKALMSIIAHTaH TYJIAUPYBUYM UIUTA0 YUKUIIIH.
OCKUpraH pe3uHaJaH MUPOJIU3 yCyldujaa OJIMHTaH OJIMTOMEp OuiaH
MonuQuKanusiIaHraH OCHTOHUTHHHT cTaOuau3anusiam 3(pQeKkTn TEeXHUK Ba
u3onponui cnuptaa xamaa xiopodopmaa tozamanran CKC-30 APKM-15 Ba
Hauput KP-50 kayuyknapuaa oKCUAJIAHUII 1apa)kacu TeKIIUPUITUO KYPUIIIH.
Onuuran Harwkamap myHu kypcaraguku, CKC-30 APKM-15 kayuykuparu
Monu(uKanusIaHTaH  OCHTOHUT MHKAOPH  OPTUINM  OWJIaH  OKCHIJIAaHUII
PEAKIMSCUHUHT WHAYKIIMOH JaBpH OOCKUYMHUHT JaBOMHiMrd optaau. bynma
KUCJIOPOJHUHT FOTHJIMIN TE3JIMTH XaTTO WHIYKIMS JaBPU TyraraHujaH CYHI Xam
amanga y3rapmaiiau. bup Xwi1  KOHUEHTpauusgard MoauQuKaiusIaHTaH
OCHTOHUTHUHT CaMapaJOpJIUTH TO3aJaHTaH KaydyKJa TO3aJlaHMaraH KayqyKaaru ra
HucOaTaH OMpMyHYa IOKOpH OYIWINK aHMKJIaHAW. by Hapca To3allaHMaral Kayudyk
tapkuouaa BC-1 aHTHOKCHIAHT MaBXyUIMTH OwiaH OOFNUK OYica kepak. SlHa
IIYHH  TabKUAgad  YTUII — 3apypKH, MOAM(PUKAUMATIAHTAH  OEHTOHUTHHHT
KOHIICHTPAIMSICH IOKOpW OYyNraHAa WHAYKIUS JTaBPUHUHT OPTHUINU WHIYKITHS
JaBpHUAa KUCIOPO IOTHIIUIIN TE3MUTHHUHT OPTUIITN OUsiaH Oopau.
Moaudukanusiianrad 0EHTOHUTHUHT TO3aJlaHMaraH Ba TO3aJIaHTaH KaydykK
YUYYH «MHIYKIUS JaBPUHUHT- aHTHOKCUIAHT KoHIeHTparusacu» 0,06 Ba 0,013%
(1,4 107 Ba 2,4 10" MOMIB/KT) 5TpU YH3HKIAPHHUHT OYKIHII HYKTACHTa MOC
KeJIaINTaH KPUTHUK KOHLeHTpauusicu Mukaopu anukianau. CKC-30 APKM-15
KaydyKHH OKCHJIAHUIIMIard MoAu(GUKaIsJIaHTaH OCHTOHUT TapKUOUIaru



okcuioBur Moaaa mukaopu 0,23 Ba 0,6%, ra Tenr 6yau0, Oy nulOytmidranar
y4yH MOC OYJraH KpUTHUK KOHUEHTpanusaaH oupmynua oxkopuaup. CKC-30
APKM-15 kayuyknaru MmoauukanusiiaHTaH OCHTOHUT TapKUOUIard OKCUIAJIOBUN
MofIa capGUHUHT caMapaid JOMMHIINIY TO3aIaHraH Kayuyk yayH 4,1 10 ¢ ra,
TEXHMK KaydyK yuayH 3ca 2,1 10 ¢ ra Tenr 6ynm6, 6y yHHHT amacToMepiap
OKCHJIJIAHWTITMHU CEKUHJIAININ YUYH KYIIMMYa PEaKIUAra KUPUIIHUIIHAIAH JapaKk
Oepanu.
Monudukanusiianran OEHTOHUT OWJIaH TYJIAUPUITAH BYJIKaHU3ATIIAPHIHT
UCCHUKJIMK TabCUPHIA SICKUPHILHN YPTaHWITaHa, SCKUPHII BaKTU
JTABOMUUJIMTUHUHT OPTUILIK OWiIaH He030HU-]] cTabunuzaropu €paaMmuia
cTabuIM3aIsUIaHral HabMyHaIapra HucOaTan KOMIIO3UTIAPHUHT HUCOUI
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Y3YHJIUTH OMpMyHYa KaMaWWIKU KATTUKIUTH OLIMIIK Ky3aTWIAW. Taxiauin KAJuil
IIYHU KYPCATAMKA HMCCUKIUK TabCUPU >KapaéHuga MoaudUKaTtop TapKuOuIaru
TE3NMAIITUPTUYWIAP BYJKAaHU3AT TapKUOWAA KYyIIMMYa CTPYKTypaJlaHWIl Pyl
Oepuinra cabad Oynaau Ba OyHUHT OKMOATH]Ia KOMIIO3UTJIAPHUHT KATTUKJIAIIYBH
OIIIaJIM XaM/J1a HUCOMM Y3YHJIUTHHUHT KUHMaTH KaMaluIy coqup Oyiaau.

Monudukanusuianrad  OCHTOHUT — acoCHJa  KOMITO3MIIMOH — DJIaCTOMED
Marepuaiap y4yH CTaOMJIM3HATOPIMK XYCyCHsiITra 3ra OViraH camapayiu TYJIIu
PYBUM OJIMII MaKcaJara MyBO(DUKIWTH aHUKJIAHIW, Oy 3ca, ¥3 HaBOaruma, TEXHO
JOTUK KapaHHU KUCKAPTUPWIMIINIA Ba BYJIKAHU3ATIAPHUHT CTPYKTypacu
TY3WIHIINA Xamaa GU3NK-MEXaHUK XOCCaJapUHU MaKCaTH OOIIKApUIII WMKOHUHU
oepasu.

HMucceprauustHuHT «Moau(puKkanusJIaHraH OeHTOHMT OMJIAH TYJIAUPHIT
raH KOMIO3MUIHMOH 3JIaCTOMEP MATEePUAUIAPDHUHI TeXHHUK XOCCAJAPUHU
yprauumn» 1e0 HOMJIAHTaH TYPTHHUM O00mma MomudukanusianraH OCHTOHUT
HUHT KOMITO3UTJIAPHUHI TEXHUK XOCCAIApUra TabCUPUHU YpraHUII HaTHXKalapu
KEJTUPUIITAH.

MabnymMKH,  KOMIO3WUTIAPHM  XOCCAJIAPUHU  MabJIyM  WyHaJIMIITra
UYHANTUPUII yYyH, BYJKAHJAHUII TYpPU CTPYKTypacura TabCUp KUJIUII
yCyIapuian Oupu, yIapHUHT TapkuOu (Hao TYIauprudiap KUPUTALIIND.

Vprauumap HaTHXacuIa aHAKIAH KA MOIH(pUKAIS KUINHTAH
OCHTOHHMTHHU 3JIACTOMEP KOMITO3UIMsiIap Tapkuoura kymumiaragaa 100-300 %
yy3unumgary mycraxkamiauk bC-50 tynaupruyum Ounan Tyaaupraira HucOaraHn
IOKOPWJINTH aHUKJTaH i, Macanad, Moau(uKanys KWIMHTaH OCHTOHUTHU
OyTaleH-METHII CTUPOJ ACOCHUJIarH 3JIACTOMEP KOMITO3ULIUsAcH Tapkuoura 40
Mac.0. KYIIWiraH MycTaxkaMJIMK TYJIAUPrud Kymuiamaranra Hucoaran 15 Mlla
raya omaau. Arap OEHTOHUT 3CKHUPraH pe3uHa acoCUa OJUMHTaH OJIMroMep OuiaH
MoudUKaIs KUIuHTalaa Oy kypcarrud stHa xaM rokopupoxaup. Aeaun CKU-3,
HaupuT KP-50, CKMC-30APKM-15 Ba CKH-18 xayuyknapu acocuaa taié€pna
HUJITaH KOMITO3UIMs Tapkuoura 40 mac.6. Mmoaudukanus KWJIuHraH OCHTOHUT
kymmaranaa mycraxkamiuk (Fp) 20,5 Ba 18,5; 13,6 Ba 8,7; 12,5 Ba 11,4; 16,3 Ba
13,2 MIla Hu TamkwI KAjaaad Ba MOC Kenaau. MycTaxKaMIMKHU SXIITWJIaHUIITH
3appaya r3acuaard OJuroMep KOIjIaMaHUHT KaydyK Ba TYJIUPIU4 Opacujaru



camapaiu OOFjap XOCWI KWIHIIMHA OIMpUITAanup. by xonat Moaudukamnus
KWIMHMAara TYJIIUPTrud 31acToMep KOMIO3UIIUSICH TapKUOUra Kyuiarasnia
MyCTaxXKaMJIMKHU KaMalnIy OUJIaH acOCJIaHraH.

Momudukanuss KuiIMHraH OEHTOHUT OWJIaH 3JacToMEp KOMITO3MIIMSIIAP
TYJNAUpUITaHAa YIAPHUHT UUpTHiIdiira Kapunrd (kaonud, bC-50) Tynaupruan
Kymuiaranra HucOaran omanu (3-pacm). by xomar acocanl100 mac.6. OyramueH
MeTul ctupod kayuykra 40-60 mac.6. mogudukanusianran OEHTOHUT KYIIMJITaH
na sikon kypuHaau Ba 82,4 kH/mMra tenr 6ynaau.

Monudukanuss KAIUHTaH OCHTOHUTHM PE3WHAHUHT CHUKHUII Ba YY3HWII
JUHAMUK XOCcajapura TabCUPUHU YpraHUII HATHXKACUAA IIy aHUKJIAHIUKH, YHH
pe3uHa KOPHIIMAacH TapKUOWTra KUPUTUITAH MCCUKIUK XOCHUJ OYIUIIN KOJIIUK
CUKMJIMIIM Kamasijia Ba YHUHT I0KOpH Kypcarkuuu Tyaauprudnau 100 mac.0.
kayuykra 40-60 mac.0.Kymuiaranura TyFpy Kenaam.
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WNnmuii TeKmMpunuiap acocua My KypcaTHIIUKU, MOAU(UKAIUS KUIHMHIaH
Ooentonut Ownan texyriepomnap (I11324,K354 Ba Oomkanmap) — Oupranukna
UIUIATWITaH, MabiIyM OuUp Xoccara sra OYAraH KOMITO3MIIMSI OJUII MYMKHHJIUTH
Kypcatmiau. Arap MoAuQUKAIUsS KWIMHTAaH OCHTOHWUTHHU KOMITO3UIIMS TapKUOHIa
Texyrepoara HucOaran omu0 Oopca, y XoJiaTja PE3UHAHUHT MYCTaXKaMJIUTH
axmiann®  Oopamu. by kapaénnu Oomkapuil, SHHH MOAU(PUKAIMSTIAHTAH
OCHTOHUT Ba TEXyIIEpOd MUKJIOPJIAPUHHU Y3rapTUpHUII HATWXKAcUAa OJIIMHIAH
OepwiraH TEXHOJOTMK Ba TEXHHMK XoOccajapra sra OyiraH simacToMep Ba yiap
acocuaa pe3rHa-TeXHUKa OyIOMJIapH OJIMILI MyMKUH.
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1- CKH-3; 2 — Haupur KP-50; 3- CKMC-30; 4- CKH-26.
MOBb (-A-A-) u BC-50 (-¢ -+-).
3-pacuM. Pe3nHAHMHT HUPTHINIITA YuAAMJIMIUTrura (Pa) tyagupruy
MHUKIOPHHHU TAbCHPH.
Monudukanusi KWIMHTaH OCHTOHUTHU  3JaCTOMEpP  KOMIIO3UIUsIIapU
AEKTPOPU3UK Ba paguanusara YUJAMIWIMK XOcCcallapura TabCUPH YpraHMII



HATKACU/IA, 1Ty aHUKJIAHIUKHA, MOIU(UKAIMIIaHTaH OEHTOHUT OWJIaH TYIIUpra
Bynkanmusatnap (lgev=13-16), Temmmumura Mycraxkamank (510°-2:107 om/m) Ba
pamuanusra uuaammuiik  (0,8-0,99) xoccanmapu OKOpWUIMTH OWslaH akpaiauo
Typaau. By ypranunuiap acocupa 3appadanap IO3acHIard OJTUMEp KoIlama
ANIEKTP YTKAa3yBYM 3appadajapHu Oup-OMpHIaH axparagd Ba 3aHKUP XOCHII
OynuIMra Kapmviuk KWIUIIM aHUKJIaHAu. by acocan MoauduKanusiiaHraH
OCHTOHUT Ba KaydyyK MaKpOMOJICKYJajlapu opacujuard (a3oBuii uerapanapaaru
IOKOpY JHEprusiau OOfJapHUM XOCWJ OyiaumM OwujaH TYIIyHTUpUIAAUM Ba
Monu(duKaus KWIMHMAaraH OCHTOHHWT pPEe3WHa KOPHIIMA TapKuOWTa KYIIWJTaH[a
ANEKTpOU3UK, pagualnusara 4YuJaMJIMK ~ XOCCaJapuHU  KaMaluiid  OuiiaH
UCOOTJIaHTaH.

Hemak MonuduKaius KWIMHTAaH OCHTOHUTHH 3J1aCTOMEP KOMITO3UIIUsIIapHUIa
Xap XWi IapouTIapAa WIUIATHIYBYM PE3MHA-TEXHUKA OYIOMIIApH OJHII YUYyH
TaKJIU(] KWIHIIT MaKCaJIu Ba UCTUKOOIUTUD.
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Huccepranusitiuar « Moaupukanus KMJINHIaH OEHTOHUTHH KYJ1J1a0
3J1aCTOMEP KOMIIO3UIMOH MATEPHAJLIIAP MILIA0 YHKAPUII TAPKUOH,
TeXHOJIOTHSICH Ba yJIap acocuaa OyromJjap oIl TOMOHN/JIADUHHU SIPATHIID)
ne6 HoMITaHTaH OemmHYr 600ua OEHTOHUTHU MaKCaUTH PEe3UHA-TEXHUKA OyIOM
Jap OJIUII YYyH 3JaCTOMEp KOMMO3ULUsIapuaa (paoia HCTUKOOIUTH TYIIUPT YN
cudarua KyIUTaHWIUIINA Y9yH YTKa3UITaH KOMITJIEKC TaJKUKOTIIap HaTHKacu
KeITUPHUIITaH.

Mabnymku, Uad YuKapuIia HIUIaTHTYBYHA 3JIaCTOMEDP KOMITO3UIIHS JIapH
KYT TapKuOIM cucTeMaaup. Yiap KUMEBHM TapkuOu , GaoJTury, Ty3WIUIINA OuIaH
Oup-Oupuman ¢apk KWIyBUM KaydyK Ba MHTPEIUCHTIApAaH Tamkui tonrad. [y
cababmu cTaHAapT TapKUOIMM 53JacCTOMEp KOMMOO3MUMsIapaa MOAU(pUKALINS
KUJIMHTaH OCHTOHUTHHU TabhCUPU Ba XOCCAlapH, UIUIA0 YMKAPUIIIA UILIATIITYBYH
pe3rHa KOpHUIMajapu Ba Ylap acocuJa OJWHTaH pE3MHA-TEXHHKa Oyromiiapu
XOCcajapura MOCIWTH YpraHwm Makcaara MmyBodukaup. Mnurad umkapuinma
MaBXKyJ Oynran TapkuOiapAa YpraHwil HATHXKAacHUIa, MOAM(HUKAINS KUIMHMAaraH
OCHTOHUTHU pE3WHA KOpHUIIMAJIapyu TapKUOWTa KYIITaH7a, YHUHT HKCIUTyaTaIlioH
Xoccajapy XO3UPIM BAaKTAA MIUIATUIAETraH KOMITO3ULMSNAH (apK KUIMACITUTH
anukganau Ba TP, TY,OCT,OCT Tanabnapura xaBo0 OepHIlld KypcaTHIIIu.

AMMO IOKOpH MHKIOpJa KYIIWITaH/la Pe3UHA KOPUIIMACHUHU IJIACTUKIUTH
KaMaiuO, KOMMIO3UTIAAPHM KATTUKJINTK OIIWIIM  Ky3aTWigu. byrommapHu
AKCIUTyaTalmoH xoccacu dca 1,2-1,4 OGapoOapra kaonuH OWIaH TYIAUPUITAH
pe3uHanapra Hucoaras omau (4->xaaBai).

4 xxanBaJ
Texkucerua Ba meraj Kapkacju Oyromiiap oJiMil TApKUO TEXHOJIOITMK Ba
KcIuIyatauuoH xoccagapu (Tyaaupruy mukaopu 100 mac.0. kayuykka 76
Mac.0.)

Kypcarruunapuu Komnoznnus Komno3zunms meran




HOMJIAHUIIIA TEKUCTHUJI MaTepuall Omtax
Omian
Tynnuprudiap
EK b EK b
P, ycn.en. 0,35 0,40 0,40 0,40
fp, MlIla 9,2 12,6 3,6 5,3
Eors, % 320 310 200 200
Fusr, % 8 6 4 4
Pa, kH/™m 42 58 44 53
Kneitkocts (BH-50006,
Kyu 1,5), KT. 1,06 1,08 1,20 1,36
AJre3usi MycTaxkamiiu
ru, Mlla 0,80 0,82 0,74 1,10

by xomar momen TtapkuOna OJMHTaH MabIyMOTIapra Mocaup. TepMuk
UIUIOB OepwiraH OCHTOHWTHU WILIA0 YWKApUWIAA WIUIATUIyBUMTAYa PE3UHA
Kopuinmacu Ttapkubura (30 mac.0. MUKIOpJa) KYIIMJITaHa KaoJWHIra HUcOaTaH
yJAapHH IJIACTUKIIUTH KaMaHUIIM Ba KOBYIITKOKJIUTH OIUIIH Ky3atwiau. [y onnan
pe3rHA KOPUIITMACUHU TUTACTUKJIUTUHU OIIAPHUII KOBYIITKOKIUTHHH
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KaMalUTHPUII YUyH TapKUOAArd IOMIIATTUY Ba MacTU(GHUKATOpIap MUKIOPHUHH
15-20% ommpuin kepak. BynkaHU3aTiapHUHT 3KCIUTyaTallMoOH Xoccanapu 3ca 1,2-
1,6 mapoTaba KaoJuH KYIIMJITaH KOMIIO3UTra HUcOaraH okopu (5-kanasan). [yHu
ATUOOPra OJIMII KEPAKKH TEPMUK UILLIOB OepriiraH OEHTOHUT KYIIUJTaH
KOMIO3UIMSHUHT ENUIIKOKJIUTH OIlraH, Oy 3ca apMHUpJIaHTaH KaTiaMiIu pe3rHa
TEeXHHKA OyIOMJIapUHU EMUITKOKIUTHHHU OLIUPYBYH KYIIUMYa UHTPEIUCHTIAD
UMKOHUSITUHU sIpaTaju.
S-xanBaJ
TexucTna Ba MmeTasa Kapkac/jau OyroMJi1ap OJMII TAPKUO TEXHOJIOTHK Ba
kcniryarannon xoccanapu (Tynaguprud mukaopu 100 mac.06. kayuykka 76

Mac.0.)
Kypcarruuwiapuu Komnoznnms Komnozunust metan
HOMJIAaHUIIU TEKUCTUJI MaTepUal OuaH
onnan

Tynmupruaiap

EK Thb EK Tb




P, ycn.en. 0,35 0,45 0,40 0,4
fp, MIla 9,2 13,6 3,6 7,9
Eom, % 320 300 200 210
Fusr, % 8 6 4 4
Pa, kH/m 42 61 44 53
Kieiikocts (BH-5006, 1,06 1,48 1,20 2,00
kyd 1,5), KT,
Anre3us 0,80 1,62 0,74 1,10
Mycraxkamik, Mlla

Nuunab yukapui tapkudaa moaudukanus kuiaunrad oenronuntan bC-50 Ba
BC-75 Tynauprudnapu ypHUTra UIUIATWITAHJA STHTM KYpCATTUWIM Ba IIAPOUTIH
pEe3UHA-TEXHUKA OyIOMJIApH OJUII TEXHOJOTHUSIIA SpaTUIl UMKOHUHHU Oepu, SbHU
KaydyK Ba HWHIPEAMCHTIApHU MoAu(dUKAIUS KWIMHTAaH OCHTOHUT OuWjiaH
HUCOATUHMU  Y3rapTUpud OKOPUM EAUPWIHILNTAa YHJAAMIM  OyloMJiap  OJIMII
MYMKUHJIUTH Kypcatuinau. by xomar BC-50 Tynnuprudiapuia ojivil UMKOHUATH
KaMJIUTU KYpCaTUIIIN.

Macanan, pe3nna Kopummacu tapkuouaa 70 mac.6. bC-50 au 100 mac.6.
Mou(pUKAIMS KUJIMHTaH OeHTOHHUTra anMatutupuica equpuni OCT
Tajabrapura Moc OYJIHINK aHUKJIaHId, arapKoMITo3uius Tapkuommaaru bC-50 Hu
100 mac.6. ra ommupuica equpuiuin 25% ra omaau. TaaKuKoTIap HaTWKacuaa
MoauQuKaIus KWIMHTaH OEHTOHUT OmiaH pe3nHa kopummManapuaa bC-50 uu
100% Ba bC 75 sca 80% ra anMamTiupuill MyMKUHIUTH aHUKJIaHuiau (6-10
xKajBasiap).

[Mynpai Kunb Uiad YMKapuiaa UIUIATUITYBYM pe3nHa KOpUIIIMa TapKuouaa
Moaudukarus KwinHrad 0eHTonuT ouinadn bC-50 tymaupruaunu 100% Ba bC-75
Tynaupruaunu sca 80% anmMamTupuil MyMKUH Ba Oy XoJjaraa
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6-:xanBag
KosmmnianyBum pe3nHa-TeXHUKA OYIOMJIAPH OJIMII KOMIIO3UTH TEXHOJOTHUK
Ba JKcIuIyaranuoH xoccajgapu (Tyaaupruuynu mukaopu 100 mac.0. kayuykra
HucoOaran 40 mac.0.)

Kypcarruunapuu [Ipaknanka yuyH Tyxrarui
HOMJIAHUIITN MOCJIaMacH Y4yH
Tynnuprudnap
I'OCT MOBb I'oOCT MOBb
oyitnua oyiinua




P, yci.en. 1/6 0,2 0,2 0,3-0.4 0,33
d, xr/m’> 2400-17 2550 2200-24 2350
fp, MIIa 00 473 00 13,3
Eor, % 45-52 - 12-16 280
FH3F, MlIIa - 54 220-300 -
Huconii 32-82 -
KaBYIIKOKJIHUK, 7 -
KK/ % 3-12 -
THUP 6¥iinya KaTUKIUTH 99 44
, YCILeZ. 95-100 40-50 -
HUccuknuknaru - 0,92
KOJIJIUK, % 0>56 H/M 0,84 0,99
Ks 0,2-0,6 0,98 H/™m 0,95 -
K u/Mm 0,8 - -
Or.0yitnua 0,98 -
CIMPUIINIL, MI/4ac /M 0,9 28,3
CyB mmmuiu, % 20-40
7-xaaBaJi

Kuaeinam épraMuga KOJIMIUIAHMANIUTaH pe3uHa OyIOMJIapu TApKUOH
TeXHOJIOTHK Ba 3KCILTyaTanuoH xoccajgapu (Tyanupruuau mukaopu 10-350-
76 mac.0., H-24-21 mac.0., 4867-16 mac.6. 100 mac.0. kaydyykra HucOaTaH)

Kypcarruuwiapamn 10-350 H-24 4867
HOMJIAHUIIH
TYynauprudnap
EK MOBb EK MOb EK MOBb

[Inactuknury, yciu.en. 0,41 0,39 0,45 0,45 0,46 0,45

Emumxoxmrn 0,84 0,96 0,81 0,99 0,79 0,92

KonbueBoit Mmoayb, 5,7 5,5 3,2 3,4 4,0 4,5

3/2 dusmex.

XOCCacH: 6,5 11,14 15,0 16,8 15,5 18,2
fp, Mna 250 360 550 860 500 660
Eors, % 25 14 30 18 30 16
Eocr, % 18,8 22,2 21,0 23,2 20,7 21,5

Wuprummmira kapu, kH/m 64 66 72 68 55 61
[opy-A 6yiinua

KaTTHKTMTM Termmiu 1,910° [ 1,1-107 | 1,6°10° | 3,410° | 2,8:10° | 4,8 10°
Oyiinya 3/1.MyC TaxXKaMJIHK,

OM/M
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Kongeiiep eHTaIapH 0TMIII KOMIIO3HIIUSICH TAPKUOU TEXHOJIOTHK Ba
IKCIIyaTauuoH xoccanapu (Tynaupruaynaun Mmukaopu 46 mac.0., 100 mac.o.
Kay4YyKra HucOaraH)

Kypcarrnwiapayn HomiaHUIINA Tynaupruwiap
BC-50 MOBb
[Inactukiury, yci.en. 0,49 0,47
3UUIHrH, KI/M> 1310 1310
KonbLeBoii Moayib, 3/2 2,0 3,2
DU3HUKO-MEXaHUK XOCCaCH:
fp, Mna 16,8 18,2
EOTH,% 760 750
EocT,% 30 24
Tep. um. keiun, 373K,72
coar: fp, Mma 15,9 17,4
EOTH,% 700 650
EocT,% 26 20
Muprunuira KapImK, 23,7 24,2
kH/M Enupunum, HM3/I[>K 42 25
[opy-A 6yiinua 65 66
KaTTUKINTH EHumra 45 45
YU JJAMITHITHK, C

KOMITO3UIIHSI TapkubOuaaru miactudukarop mukaopunau 80% Ba craduiamzaTop
Mukaopuau 90% rava kamMauTUPIIM Tanad STUIIAH.

Nnura®  gukapuimiga WNDIATUIYBYM — TapKuOIapaa TmacT — MOoJeKyJaau
MOJIMATUIICH OWjiaH MOIU(UKAIMSA KUJIWHTaH OCHTOHUT WIUIATWIMII HATHXKaJlapu
acocuaa Kyiuaaru xynocanap oiauHan, sban yHu 100 Mac.0. kaydykma HucOaTtaH
30 mac.6.raua Kymwiranjaa pe3uHa KOpUIIIMaJiap Xoccajapura KaoJauH OujiaH Oup
XWJI TabCUP KWIHIIKA KypcaTwioau. AMMO yHUHT MuKaopu 40 mac.0. omub kerca
pe3uHa KOpPUIIMAJAPUHUHT TUIACTUKIMK Ba KOBYIIKOKJIMK XOCCAJIapy OIIUIIWTA
om0 KelaJid Ba KOMIO3UTHH MycTaxkamiurua 3ca 1,2-1,5 maporaba omuiu
ky3atwiad. [OCT TanaGnapunary TEXHOJIOTHK Ba TEXHUK XOCCAJAPHU OJIMII YUYH
pe3rHa KOpHUIIMACH TapKUOuAaru Te3lamTupruwiapan Mukaopunu 10-15% ra
OLIMpHII, OMIIATTUY Ba Mactuukaropiaapuu 50-70% raya kamalThpum
KEPaKJIUTH aHUKJIAH/INA Ba TaKIA(] KUTHH]IH.

Hucceprauus TagKMKOTH Hatvkainapu 1995-2016 iwmiap
«Y36expesunorexunkay AXK (xo3upaa « Anrpenpesunorexuuka» KK), 000
«Anbar» (onaun Tam PTU, OO0 «Oman pesuna», OO0 «Rabbay) «Karpony,
«KAFOLAT REZINA», «Tamkent Pe3una», NTTS « KOMPOZIT» xopxona
napuna xopwkaan onu6d kenunaérran EK, bC-50, BC-75 tynaupruunapuu ypHaura
KYJUTAaHWJIIA.




IIII-30 mapkajau Kade10 1M Pe3HHACH TEXHOJIOIMK Ba IKCILIyATALHOH
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xoccasapu (Tyaaupruunn muxkaopu 50 mac.6., 100 mac.0. kayuykra

HHUCOATAaH)
Kypcarrnwiapan HOMJIaHAIIN Tynmupruaiap
BC-50 MOBb
[InacTukaury, yci.e. 0,35 0,32
Kosnbieroit monyib, 3/2 2,7 2,5
dusmex. xoccacu: fp, MIla 7.5 10,7
Eor,% 820 470
Eocr,% 50 37
paauan.KEUMHTY 3CKH
puticrap. fp, MITa 3,8 10,5
Eor,% 170 300
Eocr,% 42 30
Nuprummmra 22,1 26,8
kapunk,kH/m lopy-A 67 70
Oyiinya KaTTUKIUK
DNEKTpUK KypcaTruuiap: 2,7 10 2,410
Cv, OM M 150,1 180,2
e 0,100 0,099
tgo
10 :xanBaxa

KOJ]I/IH.]IaHyB‘II/I PE3NHA-TEXHUKA MAXCYJO0TJIapH 0JIMII KOMIIO3UTH

TEXHOJIOTHK Ba IKCILTyaTanuoH xoccajgapu (Tyaaupruuaun muxkaopu 50

mac.0., 100 mac.0. kayyykra HucoaTaH

K¥pcarrnunapau HoMIaHUIIN

10308

8313 A

Tynaupruaiap

EK

MOB | BC-75

MOBb




P, yci.en. 0,36 0,35 0,35 0,34
Koad.kneiikoctu 0,58 0,62 0,57 0,63
KonbieBoit Mmonyib, 3/2 3.8 4,5 3,5 3,5
fp, MlIla 13,4 14,9 14,2 15,1
Eom, % 200 220 460 480
Eocr, % 6 2 12 14
K373 K., 72 coar. 0,89 0,98 0,90 0,94
IZPIpTHJIPIHIF& KapIInJIvK, 18,3 22,1 18.4 21,3
kH/m lopy-A 6yitnua 59 61 52 56
KaTTUKJINUK

Taknud KunuHaétran TYIIUprudiap OuigaH TYJIAUPUWITaH 3JIaCTOMED
KOMIO3ULIMSUIAPU Ba yJaap acoCHa OJIMHTAH Xap XWJI IIapoUTiapAa MIUIaTHIIyBYU
pe3MHa-TeXHUKa OyloMiapy  KOpXOHalapaa wunuiad TypraH  TEXHOJOTHK
YKUXO3JIApHU Y3rapTupmaciaH, spaTWiirad TEXHOJOTHK IIapTiap acoCUIa OJUH/IH.
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XVJIIOCAJIAP

1.CTpyKTypa-KUMEBUI MOIM(UKAINS KUINHTAH Y 36eKHUCTOH OEHTOHUTH
KYJ1a0 I0KOpY caMapalid KOMIO3UIIMOH 31aCTOMEDP MaTepHaliap spaTUIl UMUK
TEXHOJIOTUK acociapu Takind KuiuHrad. OJMHTaH UMUK MabJIyMOTIap,
OJIIMHAAH OepUIIraH CTPYKTypa Ba Xxoccara, U3NK-MEeXaHUK Ba SKCILTyaTalluoOH
Kypcarruuiapra ara Oyiarad KOMIO3UIIMOH 31aCTOMEDP MaTepHaiap OIHII
TEXHOJIOTUSICUHU SIpaTUIlra acoc Oyiau.

2.beHTOHUTHH KOMIIO3MIIMOH 3JIaCTOMEpP Marepuaiapia TYJIIUpPrud
cubatua MIUIATHIL YYYH CTPYKTypHa-KUMEBUH  MOAM(PUKALNMS  KUJIHUII
TEXHOJIOTHSICH Takiug KuiuHau. beHToHutra Ttepmuk wunuioB Oepuin (673K)
HaTWXKaJla TeIUIOpU3NKABUN Y3rapuiuiap acocuja CTPYKTypacH Y3rapuild, SHU
MOW IIMMUIIM Ba HUCOWI TeOMETpWK o3acu ommmu kKypcartwirad. [y Owuman
Oupra mapamMarHUT MapKasjiap XOCHJ OYJIHIIHUra oju0 KeIyBYH dPKUH pajuKaiiap
OLIMIIM aHMKJIAHraH, Oynap 53ca «3JaCTOMEP-TYIAUPTrUY»  CHUCTEMACUIaru
KOMIO3UIIUSI X0occajiapura 6axo Oepuiira acoc OYIuIm KypcaTuiaras.
3.DnmacToMep KOMITO3UIMSIIAPU YUYH MACT MOJEKYJIaIH MOJUATUIIEH Ba 3CKU Pe3rHa

acoCH/Ia OJIMHTaH OJIMTroMepiiap acocuia MonruduKaIus KUJIMHTraH OCHTOHUTHH
TakJIM(] KWIMHTaH Ba YHU (PU3UK-KUMEBUI XOccallapu KeITUPUIITaH, PEe3WHAHU
CTPYKTYpacH XOCHJI OYJIUII skapaéHura YHUHT TabCUPU TylIyHTUpHirad. FOkopu
TEPMO-paHaLMIra YUAAMIIN JIaCTOMEP KOMIIO3HUILUSIIAP CTPYKTYPACHHH
MIAKWJUTAHTUPUIITA OPATTMK KaTJIaMHU POJIM TYIIYHTHPHUIITAH.

4 Monudukanust KWJIMHraH OEHTOHUT OWJIaH Xap XWJl CTPYKTypajaru
Kay4yyKjap MOJIEKYJIacH LIpTacuiard OOFJIaHUII aCOCH AaHUKJIaHWJITaH.
TynauprudyiapHu CTpyKTypa-aicopOIMoH (paoJTUru OMIaH KOMITIO3UITMOH
aracToMep Matepuaap Gpu3nK-MexaHUuK Xoccalapu opacuaaru OOFINKINK



KYypCaTWJIraH.

5.beHToHUT acocuma sSApaTWITaH TYIAUPTUWIAPDHU Ba yAapHH OOIIKa
UHTpEIUEHTIap OnIaH KOMOMHAILMACH 3JlaCTOMENapra apajalliTUPUII sKapa€HUHU
acociapu YypraHwivO, TYJIIUPrAWIApPHUA apalallMIIMHU Tyrallk KpHUTEpUsCH
cubatuga HMKKATA HyKTa apajaliTHPUIIHU  OOUUTAHWIN  XapopaTthd  Ba
apaJIAIITUPUILIHAHT Tyraul Xapopard HyKTacu alIaHHUIl MOMEHTHra OOFIMKJIUIU
KYpCaTWJIIH.

6. beHTOHUT acocua OJIMHTaH TYJIAUPTUUIAPHU KOMIIO3UILIMOH 3JIAaCTOMEP
MaTepHuaiiapyd TEXHOJIIOTMK Ba PEOJIOTHK XOccajlapura TabCUpH YpraHuiuo,
VAAPHUHT KOMIO3HUIIUS TAPKUOUIArd ONTHMAJl MUKIOPH TaKJIUO BIMIMHTaH.

7.Moaudukarys KWJIMHTaH OCHTOHUTHU KaydyKJiap BYJKaHJIAHUII jKapaéHura
TabCUPHU YPraHmwinb Ba ByJIKAaHIAHUII TYPU XOCUI OYITUIIT MEXaHU3MHU
TyWIyHTUpWIrad. MonudukatopHu TapkuOuaru GyHKIMOHAN TypyXjap XucoOura
KOpHIIIMa TApKUOWIATH BYJKAHJIAII areHTJIApUHU MUKJIOPUHA KaMaUTHPUIIT
HATUKACUJa TEXHOJOTHK KapaéHHU KUCKAPTUPWIMILM KYpCaTUIITaH.
8.beHTOHUT acocumaru TYIAUPTHYIAPHU BYJIKaHHU3ATIAD (U3HK-MEXaHUK
xoccanapura TabCUpU KYypuO 4YUKUIMO, OONUIAHTUY Ba TEPMHUK HUIILJIOB OepuiiraH
OcHTOHUT Yprada (aonwkra sra OynraH TYynauprud cudaruga KaojduH YpHUTA
UIIATUII, MOAU(UKAIMsATIaHTaH OeHTOHUT dca (aon Tynauprud cudaruga bC-50
Ba bC-75 Tynaupruunapu ypHAra MIUIATHII MYMKUHIUTUHU KYPCAaTUIIIH.
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Moaudukanus KWIMHIaH OEHTOHUT AJIACTOMEPIIapHU FOKOPU XapopaTraa KUCIOPOT
OWIaH peakuusra KHPUIIUII )KapaHHUHU KaMaUTUPUIIN aHUKJIAHTaH. DJlacTOMEp
KOMIMO3UIIUSIAPUHYA TEXHOJIOTUK Ba TEXHUK XOCCAIAPUHU OCHTOHUT TYJIAUPrUYIap
Ba MHTPEAUCHTIIAP MUKJOPUHU Y3rapTUpUO OOIIKAPHII MyMKUHIUTHHH
KypCaTWJITaH.

9. benToHHMT acocuaga ONWMHTAH TYJNIUPTHYIAPHH KYJU1ad 3jacToMmep
KOMIMO3UIIUSIIAp OJIMII TapKUOU Ba TEXHOJIOTHK apa€HIapH sipaTUiraH. YIapHU
caMapacy Xap XuJjl IIapOUT/a HWIUIATHIYBYM PE3WHA-TEXHUWKA OYIOMIIApU OJIHUII
6unan ucbornanran. Juccepranus TaAKMKOTH HaTIKanapH «Y3kumécanoat» AXK
KapalllJTd KOpXOHajap/aa uiuiad YuKapuiiga CHHa0 KYpUJIraH Ba )KOPUM KUJTUHTaH.
HUkrruconuii camapa WHIPEIUWEHTIIADHM MaxXaJUIMWIAINTUPUIL Ba TEXHOJOTHUK
XKapaCHHN KUCKapTUpHUI Frucooura iumura 500 MITH.CYMHY TaIIKIT KUJIA H.
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HAYYHBINA COBET IO MPUCYKJIEHWIO YYEHOI CTEIIEHA
JOKTOPA HAYK 14.07.2016.7.08.01 IITPU TAIIKEHTCKOM
XUMHUKO-TEXHOJTOI'MYECKOM NHCTUTYTE

MHUHUCTEPCTBO BBICIHETO U CPEJHEI'O CIIEHHUAJIBHOI'O
OBPA3OBAHMUSA PECITYBJIMKH Y3BEKUCTAH

TAIIKEHTCKUA XUMHUKO-TEXHOJOTMYECKUA UHCTUTYT



TEINIABAEBA 3JIbMUPA YBANIYJIIAEBHA

PABPABOTKA KOMITIO3UIIMOHHBIX 2JIACTOMEPHBIX
MATEPHUAJIOB HA OCHOBE MECTHBIX CBIPBEBBIX PECYPCOB 1
TEXHOJIOI'USA UX ITOJTYUYEHUA

02.00.14 — «TexHo/10TMsA OPraHUYECKHUX BellleCTB M MATEPHUAJIOB HA UX OCHOBeE»
(TexHMYECKHEe HAYKH)

ABTOPE®EPAT JJOKTOPCKOM JIUCCEPTALIUN

Tamkenr - 2016 roxa
Tema J0KTOPCKO# AuccepTanuu 3apeructpuposana 3a 31.03.2016./B2016.1.T567 B Beiciueii aTTe
craunoHHoil komuccuu npu Kabunere MunuctpoB PecnnyOsimkn Y3oekucras.

JlokTopcKast iuccepTanus BeIoHeHa B TaIIKeHTCKOM XHUMUKO-TEXHOJIOTHYECKOM HHCTHTYTE.
Asropedepar auccepranuy Ha Tpex si3bIKax (Y30eKCKHi, pyCCKUil, aHIIMICKUIT) pa3MelieH Ha
BeO-CTpaHHMLIe 1o afpecy www.tkti.uz u napopmaroHHo-oopazoBarensHoM noptane ZIYONET mo an
pecy www.ziyonet.uz

Hayunbie

KOHCYabTaHThI: UbanyiaeB AXMaakoH
JAOKTOP TEXHUYECKHX HAYK, Mpodeccop

OduuuanbHblie



onnoHeHThbl: CaiipyrannoB Pam3naann CaipyTiuHOBHY JOKTOP TEXHUUYECKUX HAYK,
npodeccop

MyxuaauaoB baxonup ®@axpuaiuHoBu4
JOKTOp XUMHUYECKUX HayK, mpodeccop

CooOupoB baxonup boiinyiarosny
JIOKTOp TEXHUYECKUX HayK, podeccop

Benymas opranmzanus: I'YII Hayyno-ucciaenoBarejbCKuii HHCTUTYT XMMHYECKOM
TexHoJiorus npu AO
«Y3kumécaHoar»

3ammra JuccepTalul COCTOUTCS «_ » 2016 . B« » 4acoB Ha 3aCelaHUU HAyYHOTO
coBeta 14.07.2016.T.08.01 mpu TanrkeHTCKOM XUMHKO-TEXHOJIIOTHIECKOM HHCTUTYTE TI0 aJIPECy:
100011, r. Tamkent, HlaiixonTaxypckuii paitoH, yn. A.Hasown, 32. Temn.: (99871) 244-79-21; daxc:
(99871) 244-79-17; e-mail:tkti_info@mail.ru.

JlokTopckasi mucceprans 3aperucrpupoBana B IHGopMamoHHO-pecypcHOM neHTpe TamkeHT
CKOTO XMMHUKO-TEXHOJIOTHYECKOT0 HHCTUTYTa3a Ne , C KOTOpOH MOXKHO 03HaKoMUThCsi B UP1]
(100011, . TamkenT, 1laiixoHTaxypckuii paiioH, ya. A.Hasowu, 32. Ten.:(99871)244-79-21).

ABTopedepar auccepTanyy pa3ociaan «__ » 2016 rona.
(mpotoxon pacceiku No oT 2016 1).

C.M.TypoG:xoHoB
IIpencenarens HAy4YHOTO COBETA MO MPUCYKACHUIO YUEHON
CTEIIeHH JOKTOpa HayK J.T.H., mpodeccop

M.IO.FOcynoB
VYueHslil cekpeTapb Hay4YHOTO COBETA MO MPUCYKICHUIO YU
HOI1 CTENeHn JOKTOpa HayK J.T.H., mpodeccop

I"PaxmonOepauen
[Ipencenarens HayyHOTO CeMHHApa MPH HAYYHOM COBETE TIO
MPUCYKACHUIO YUEHOU CTETICHU JIOKTOPA HAyK JI.X.H., mpodeccop

BBE/IEHUE (anHOTAnIUs JOKTOPCKOM AMCCEPTALMHA)

AKTYaJIbHOCTh M BOCTPeOOBAHHOCTb TeMBbI aucceprauuu. B mupe accop
TUMEHT W3JEIUA W3 OPraHMYECKOr0 Marepuayia IOCTOSHHO PACLIUPSAETCS U B
HacTosiee Bpems npesbiaeT 80 Thic. HAUMEHOBaHUN. OKOJIO TOJIOBUHBI 00bEMaA
IPOU3BOJCTBA PE3NHOBOM MPOMBIIUIEHHOCTH COCTABIISIOT aBTOMOOMIIbHBIE IITUHBI,
Oosee TpeTW — pPE3MHOBBIE TEXHUUECKUE HU3JENHs, HOMEHKIATypa KOTOPBIX OCO
O6eHHO MHOrooOpasHa. OKoOJO OIHOM NecAToil 00béMa MPOU3BOACTBA PE3HMHOBOI
POMBIIIJIEHHOCTH COCTAaBIISIOT PE3WHOBasi 00yBb IPOU3BOJICTBA U APYTHE U3/IE JIHS
HapOAHOro ToTpedneHuss (MEAMIMHCKUAE W3JEIus, WIPYLIKH, CIOPTUBHbBIC
MPUHAJJIC)KHOCTH), TaK e TPAHCIIOPTEPHbIE JICHTHI, IPUBOJHBIE PEMHH, pyKaBa,



IPOPE3UMHEHHBIE TEXHUYECKUE TKaHU U u31eus u3 HuX. OCHOBHBIM ITOTPEOUTE JIEM
PE3UHOBBIX U3/ICNIUI SBISETCS COBPEMEHHBIN TPAHCIIOPT - ABTOMOOUITBHBIH,
BO3/TYIIHBIN, )KEJIEC3HOAOPOKHBIN. Tak, B COBpEeMEHHOM aBTOMOOUJIC HACUUTHIBA
eTcst okono 600 neraneii n3 pe3nuHs 06mIei Maccoi 120 kr'.

[Tocne mpuoOpeTeHusi HE3aBUCMMOCTH B HAlleW CTpaHe CO3[aHbl HIMPOKO
MacIiTa0HbIe IUIAaHBI MEPONPUATUN TIO0 pe3yabTaraM OIpEesIeHUus (PUIUKO
XUMUYECKUX CBOMCTB MECTHBIX MHUHEPAJIbHBIX PECYPCOB, CO3[JaHHUE METOJIOB UX
nepepaboTKu M MO pa3paboTKe COCTaBa, TEXHOJOTHMHU MOJYYEHHS] KOMITO3UIIMOH
HBIX OpPraHUMYECKUX MATEpPUATOB C HX NPUMEHEHHUEM U PE3UHO-TEXHUYECKHX
U3JENNIM, IIMH KOHKYPEHTHOCIIOCOOHBIX H3AENMi pPadoTalomuUX B Pa3IHMYHbIX
YCJIOBUSIX HA UX OCHOBE M JIOCTUTHYTHI ONPEJICTEHHBIE PE3YIBTATHI.

B mupe ocymectBiasercs psa]l UCCIEIOBAaHUU MO CO3JAAHMIO KaydyKy U HH
IPEIUEHTOB, COCTAB KOMIIO3UIIMM M TEXHOJIOTHSI MOJIYUYEHHUsI PE3UHA-TEXHUYECKUX
U3JIEIMM Ha HMX OCHOBE: pa3pabOTKa HOBBIX OPraHUYECKUX M HEOPraHUYECKHUX
HAlOJIHUTENEH ¢ HAHOYACTULAMH; TEXHOJIOTMM MOAM(PHUKAIMK MHHEpaTbHbBIX
HAIlOJIHUTENIEN C OPTraHUYECKHUMH OJMIOMEPAMU; CHUHTE3a OPraHUYECKUX YCKOPH
TeNel; peuenTypbl KOMIO3UIMOHHBIX 3JIACTOMEPHBIX MATEpPHAIOB Pa3IMYHOTO
HA3HAYEHUS CO CIeUU(PUUECKUMU CBOMCTBAMU; TUCIIEPTaTOPbl U MIACTH(PUKATOPHI
JUISL YIy4YIIEHUE TEXHOJIOTMYECKUX CBOMCTB KOMIIO3MLMOHHBIX 3JIACTOMEPHBIX Ma
TEpPHUAJIOB; PELENTYPbl U COCTABISAIOMIMX HAHOMATE€pUajJoB Ha OCHOBE 3JIACTOMED
HBIX KOMITO3ULIMM W TEXHOJIOTHS TOJYyYEHHUs M3/ Ha UX OCHOBE SIBJISETCS Off
HUM U3 BaKHBIX ITPOOJIEM OTpPACIIH.

JlaHHO€ MccepTalMOHHOE UCCIIEI0BaHNE B ONIPEIETICHHOM CTENEHU CIYKUT
BBITIOJIHCHUIO 337124, YTBEPKAEHHOM nmocTaHoBieHussMH [Ipe3unenra Pecryonuku
V30ekuctan Ne [1I1-1071 ot 11 mapta 2009 roga «O mepax 1o opranusanus
IPOU3BOJCTBA KOHBEHEPHBIX JIEHT, CEIbCKOX03MCTBEHHBIX U aBTOMOOMIIBHBIX IIMH
Ha tepputopun CU3 Aunrpen» u Ne [1I1-1072 ot 12 maprta 2009 roga «O
IporpaMMe Mep I0 Peaanu3aliy BaKHEUIINX TPOEKTOB 10 MOJIEPHU3ALUN, TEXHU
YECKOMY M TEXHOJIOTUYECKOMY NIEPEBOOPYKEHUIO Ipou3BoacTBa Ha 2009-2014
rO/Ib», @ TAKXKE B IPYTMX HOPMAaTUBHO-IIPABOBBIX IOKYMEHTAX, IPUHATHIX B JaH
HOM chepe.

! Customstat.ru/reports/import cellulose. Php? Gelid=CNSZ4uXpklwCFWL2 cgod4 rwM2g.
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CooTBeTCTBHE MCCJIEI0BAHUS OCHOBHBIM NMPHOPHMTETHBLIM HANPABJIEHH
sIM Pa3sBUTHSI HAYKH M TEXHOJOIrWil pecmyOamku. /[aHHOE HMCCIEIOBAaHUE BBI
MIOJITHEHO B COOTBETCTBUM C NMPUOPUTETHBIM HAIPABICHUEM Pa3BUTHS HAYKU U TEX
HoJyiorudl VII. « XumMuyeckas TEXHOJIOTHUS U HAHOTCXHOJIOTHS.

O030p MeEXIYHAPOAHBIX HAYYHBIX HMCCJIEIOBAHUIN IO TeMme UCCEPTa
n’. Hayunple wmccienoBaHus, HampaBiISHHBIE II0 pa3paboTkKe cocTaBa U
TEXHOJIOTUH TOJYYCHUS KOMIIO3UI[MOHHBIX 3JaCTOMEPHBIX MaTE€pHUaoB U PE3UHO
TEXHUYECKUE W3NS PA3JIMYHOIO HAa3HAYEHHUE HA U UX OCHOBE OCYIIECTBIISIOTCS B
BEIYIINX HAyUYHBIX IIEHTPaxX U BBICHIMX OOPA30BATEIbHBIX YUPESKIACHUSIX MUDPA, B



toMm yucie, Kyoto University, Tokyo Institute of technology (Anonust), Darmstadt
Technical University, Fraunhofer Photocatalusis Alliance (I'epmanust), University
of Surrey, Drunel University (Benukoopuranus), University of Cincinnaty, Cfli
fornia Institute of technology (CILLIA), Institute of New Catalytic Materials Science
(Kurait), University of Torino (Mtanwus), Hayuno-uccnenoBareiabCKkuii HHCTUTYT
PE3MHOBOM IPOMBIIUIEHHOCTH, HayuHO-UCCIe10BaTENbCKUI NHCTUTYT HIMHHOMN
IPOMBIIIIEHHOCTH, MHCTUTYT XuMuu U pusuku nonumepoB (Poccus), Mucturyt
XUMUHU U QU3UKU oauMepoB (YkpanHa), TallkeHTCKUI XUMHKO-TEXHOJIOTMYE CKHIA
UHCTUTYT, UHCTUTYT XuMUU U GU3HKK TTouMepoB, TamkenTckuii ['ocynap
cTBeHHBIN TexHuueckuit yauBepcuret (Y30ekucran).
B pesynwrare wuccienoBaHuii, MPOBEIEHHBIX B MUPE MO (HU3UKO-XUMUYE
CKUM OCOOEHHOCTSIM NOJyYE€HHUsS] MOAU(PUIIMPOBAHHBIX MHIPEIUEHTOB U KOMIIO3H
LMOHHBIX 3JaCTOMEPHBIX MATE€PUATIOB HA MX OCHOBE MOJYYEHBI Psijl HAy4YHBIX pe
3yJAbTaToOB, B TOM YHCIE: pa3padoTaH METOJ MOJyYeHUS MOAU(PUIIMPOBAHHBIX BBI
COKOCTPYKTYPHBIX MMHEPAJIbHBIX HAMOJHUTENEH JJIi KOMIIO3MIIMOHHBIX MOJIU
mepHbix MmatepuanoB (Tokyo Institute of technology, fImonus); pazpadboranbl HO
BbIE PELENTYPbl U TEXHOJIOTUYECKHE PEXUM KOMIIO3ULMOHHBIX 371aCTOMEPHBIX Ma
TEPUAJIOB C MPUMEHEHUEM MOAU(PHUIIMPOBAHHBIX HATOJHUTENICH TOBEPXHOCTHO aK
tuBHbIMU BemlecTBamu (Cflifornia Institute of technology, CIIIA); npennoxeHsl
MaTrepuaibl CO CHeU(pUYECKUMH CBOMCTBAMH C MPUMEHEHHEM KOMOMHALIMM Kay
YyKOB M BOJIOKHUCTBIX HamoiHutened (HayuHo-uccienoBareinbCKuii HHCTUTYT pe
3MHOBOM TPOMBIIIIEHHOCTH, Poccust); BHenpeHbl MOAU(MUIIUPOBAHHBIC HAMOIHU
TEIU C a30TCOAEPKALIMMU OPraHMYECKUMHU BEUIECTBAMHU JIS IMOJIYYEHHs] OpraHu
YECKHX MaTepHasioB co cneuupuyeckumu coiictBamMu (MHCTUTYT XumMuu U husmu
KA TIOJUMEPOB, YKpamHa), MPENOKEHA TEXHOJOTHs IOJYYEHUS MUHEPAIbHBIX
HATIOJTHUTEJIEH CO CTPYKTYPHBIMH HM3MEHEHHUSMH, METOJIOM TepMOOoOpadboTKU
(TamkeHTCKUI XUMHUKO-TEXHOJIOTUYECKUI MHCTUTYT, Y30€KHUCTaH).
B mupe no noiaydeHno KOMIO3UIMOHHBIX OPTaHUYECKUX MaTEPHUAIOB
cocnenu(puIeCKUMHU CBOMCTBAMH U HUCCIEAOBAHUIO UX (PU3UKO-XUMUYECKHX,
TEXHOJIOTUYECKUX, TEXHUYECKUX U SKCIUTyaTallMOHHBIX 0COOEHHOCTEH 10 psIy
IIPUOPUTETHBIX HAIIPABICHUN MPOBOASITCS UCCIEAOBAHUA, B TOM YHUCIIE: YCTAHOB
JIEHUE 3aKOHOMEPHOCTH CTPYKTYPHBIX U3MEHEHUI MUHEPAJIbHBIX HAITOJIHUTEIEH
IpU TEPMOOOPAOOTKE, NPUBOASAIINE K YBEIMYEHUIO MACTIOEMKOCTH, YAEIbHON

2 0030p MEKTyHapOAHBIX HAyYHbBIX UCCICAOBAHHUMI 10 TeMe aucceprauuu: http://www.samjackson.com/ moisture products;
http://www.bajajngp.com/humidifier.html; http://www.busa.com.br/Assistencia-Tecnica#;https://www. acronymfinder.com, Journal of Cotton
Science 4/2015. The USA.The Cotton Foundation. Journal of Textile Science & Engineering.3/2014. The USA u npyrux HCTOYHHKOB.
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MOBEPXHOCTH M KOHIEHTPALIUM CBOOOJHBIX PaJUKAIOB; OMPEACICHUIO B3aUMO
CBSI3M MEXAY CTPYKTYPHBIMU XapaKTEPUCTUKAMH, MPUPOIBI MOBEPXHOCTH MOIU
(GUIMPOBAHHBIX AIOMOCHIIMKATHBIX HAMOJHUTEICH W MaKpPOMOJEKYT KaydyKa;
BBISICHEHUE ONPENEISAIONICH pOIM annpeTUPOBAHHOTO CJIOSI HAa MOBEPX-HOCTH 4Ya
CTHUIl HAIlOJHUTEJCH B MPOIECCE CMEIICHUs] KOMIO3UIMK U (POPMUPOBAHUM BYJI
KaHU3aLUOHHBIX CTPYKTYp, I pa3paOOTKU KOMIO3UIIMOHHBIX OPraHUYECKUX Ma
TEPUAJIIOB C BBICOKOW PaJMANMOHHOW CTOMKOCTBIO M JJIEKTPUUYECKON MPOYHOCTHIO



Ha TIPoOOH; CO3/aHNe HOBBIX MOKOJEHWM HAaHOMATEpHUaJIOB HA OCHOBE KOMITO3UIIH
OHHBIX AJIAaCTOMEPHBIX MaTePHUAIIOB.

CreneHb M3y4eHHOCTH mpodJjemMbl. HaydyHbIM HCCle0OBaHMEM IO pas3pa
0OTKE HOBBIX MOAM(DUIIUPOBAHHBIX HAMOJHUTENEH, PEHENTYpPbl U TEXHOJOTUU IO
Jy4YEHHUS HAMOJHEHHBIX KOMIO3UIIMOHHBIX 3JIACTOMEPHBIX MAaTepHaioB U M3ICIUN
Ha HMX OCHOBE CO CHEIU(UUECKUMH CBONCTBAMH OBUIM TOCBSIIEHBI PAOOTHI
E.B.Bagley, R.Kruze, M.L.Deviny, R.S.Onifer, Yanr Jleit Xan, J[x.Kpayc,
A.A.bepnun,  H.C.Enukonono, [I.C.Kau, @.®.KomeneB, A.E.KopHues,
A.M.bykanoB, A.A.[onnoB, b.A.Joragkun, b.A.lllepmnes, E.I'BocTpakHyToB,
ML VYpanbckuit, Bb.E.I'yas, 10.C.JIunmatoB, A.M.CmupnoBa, II.A.PeGunnep,
T.N.CokomoBa, A.A.Yyiiko, H.H.JIexnes, B.M. Tonuapos, II.B.Pakoga,
JLb.KoBapckas, A.l'llleapn, }0.C.3yeB, E.B.Ytnenko, JL.LH. Psa3aHoBa,
A.C Ky3pmunckuii, I'A.Copokun, M.K.Kpacunkosa, 3.H.Bunauna, FO.FO.Kepun,
I0.A.OnbrexoB, I'A.bnox, II.A.JleneroB, H./.3axapoB, [.H.Maxk-KenBu,
C.C.Hermaros, A.X.FOcynb6ekoB, A.C.Mb6anynnaes u zip.

PazButne wucciemoBanuii i MOBBIMICHHUS 3(G(OEKTUBHOCTH MHUHEPAIbHBIX
HAIMOJIHUTENIEH B MPOU3BOJCTBE KOMIO3UIIMOHHBIX 3JJACTOMEPHBIX MATEPUATIOB IS
MOJIYUCHUS PE3WHA-TEXHUYECKUX M3JICIUA C CHenu(pUIecKMMU CBONCTBaMH,
NoBbIICHUS A(H(PEKTUBHOCTH MUHEPATIbHBIX HAMOJIHUTEIEH C Pa3IUYHBIMU TEPMO
MEXaHUYECKUMU U XUMUYECKUMU METOaMHu MOAU(DUKAIIMU, KPOME ITOTO, BEIyTCS
HAy4YHbIE MCCJICIOBAHUS 1O TOJYYEHHUIO HOBBIX 3(D(PEKTUBHBIX XUMHUUECKUX MO
TU(HHUKATOPOB U BBICOKOCTPYKTYPHBIC MHUHEpaIbHBIC HAMOJHUTEIN C MX NMPHUMCHE
HHEM.

Bmecre ¢ Tem, IpHOPUTETHBIMH HAIPABICHUSIMHU IO MOJTYUYCHHIO MOAU(HU
[UPOBAHHBIX HAIMOJIHUTENCH AJIsI KOMIIO3UIIMOHHBIX 3JaCTOMEPHBIX MaTepHasioB
SIBJISIIOTCSI  KICCJICIOBAHMS TI0 TIOJIYYCHHIO MOIH(HUIIMPOBAHHBIX HAIOJHUTEICH
KOMIUIEKCHOTO JEeHUCTBUS; TOJy4YeHUE MOIU(DHUIIMPOBAHHBIX HAIMOJIHUTEICH Ha OC
HOBE BO300OHOBJISIEMBIX MCTOYHUKOB; MCCJEAOBAHUE IO MOJTYUYEHUIO MOAUPHUIIAPO
BaHHBIX HAIOJIHUTEJIE Ha OCHOBE MECTHBIX CHIPHEBBIX PECYPCOB; XMMHUECKas
MOIH(UKAIHS CYIIECTBYIONTUX MUHEPAIbHBIX HAIOJHUTEIICH.

Ces3b TeMbl AMCCEPTALMH € HAYYHO-HCCJIEA0BATEIbCKUMHU pPadoTaMu
BbICIIIETO YUeOHOTI0 yUpesKIeHusl, Ile BLIMOIHsAeTCHa auccepranusi. {uccepramnm
OHHBIC MCCJICIOBAHME BBHIMIOJHEHO B paMKax IUlaHAa HAyYHO-UCCIEI0BATEIbCKUX
paboT  TMPUKIAIHBIX MPOEKTOB  TalIKEHTCKOTO  XUMHUKO-TEXHOJOTHUYECKOTO
WHCTUTYTa A-6- 319 «Pa3paboTka MMITOPTO3aMEIIA0IIUX u
AKCIIOPTOOPUEHTUPOBAHHBIX HOBBIX MSAT YHUTEJIIEM W TJIACTU(DHUKATOPOB IS
PE3MHOBBIX CMECe Ha OCHOBE BTOPUYHOTO CHIPbsi HedTenepepadboThIBaIONICH
npombiiieHHOCTH» (2006-2008 rT.), [1-12-41 «Pa3paboT ka cocTtaBa U TEXHOJIOTUU
MOJTYYE€HHSI TEPMOKOPPO3UOHHOCTONKMX KOMIO3UITMOHHBIX

33
MaTepraJoB Ha OCHOBE MECTHBIX U BTOPHUYHBIX CHIPHEBBIX PECYPCOB 00ECTICUNBAIO
MUX SHEpPro- u pecypcocodepexenus» (2012-2014 rr.), A-12-37 «Pazpabotka
cocTaBa M  TEXHOJOTHHM  TIOJIYYCHHMS  HANOJHEHHBIX  KOMIIO3UITMOHHBIX
AJIACTOMEPHBIX MaTepra JIOB C BTOPUYHBIMH MaTEpHAIIAMH W TIOJYYCHHUS CO



CHeIUaIbHBIMH CBOMCTBAMHM pPE3UM HO-TEXHUYECKUX H3JEIUN M Kabenss Ha HX
ocHoBe» (2015-2017 rr.).

Heab wucciaenoBanus sBISETCS pa3paboTKa TEXHOIOTHH MOAU(GUKAINH
OceHTOHUTA Y30€KHCTaHa ¥ MONYYCHHE PE3UHO-TEXHUUYCCKHUE U3EIUN Pa3TUuIHOTO
HA3HAYCHHS Ha €T0 OCHOBE.

B cooTBeTCTBHE C MOCTABICHHOMN ENBIO PEIIATUCH CICTYIONTUE 3aIaUH:
omnpeeeHne (PU3NKO-XUMHUYECKUX CBOMCTB OCHTOHNTA Y30EKHCTaHa W BIIMSHHAC
MOIU(DUKATOPOB HA UX CTPYKTYPHYIO 0COOCHHOCTB;

pa3paboTKa TEXHOJOTUU CTPYKTYPHO-XUMHYECKOW MOITU(DHUKAIINN OCHTOHU
Ta Y30€KHuCTaH;

pa3paboTKa perenTypbl KOMIO3UITMOHHBIX JTACTOMEPHBIX MaTEPUATIOB Pa3
JMYHOTO HAa3HAYCHHS HAIOJTHCHHBIXOCHTOHUTOM;

OTIpe/IeNICHNE BIMSHUE OEHTOHUTA Ha IMJIACTO-AIIACTUYECKHE, PEOTIOTUUYECKIE
U TEXHOJIOTUYECKHE CBOWCTBA PE3MHOBBIX CMECEW Ha OCHOBE KaydyKOB OOIIETO U
CHEIUAIBLHOTO Ha3HAYEHUS;

ompenieNieHne BiIUsSHUE OCEHTOHWTAa Ha (U3UKO-MEXaHMUECKUE, IUHAMUYE
CKHE W JKCIUTyaTal[AOHHBIC CBOWCTBAa KOMITO3HMIIMOHHBIX 3JIACTOMEPHBIX MaTepHa
JIOB ¥ U3/ICTTUHU U3 HUX;

pa3paboTKa TEXHOJIOTUH NoJydeHne (POpMOBBIX U HEHOPMOBBIX PEZUHO
TEXHUUYECKUX U3ICTUN PA3TMYHOTO HA3HAYCHHSI HATIOJTHEHHBIX OCHTOHUTOM.
O0bexkTaMu HCCIIeI0BAHUA SIBISIETCS OCHTOHUT, KaydyKH OOIIEero U cIie
IIUATLHOTO Ha3HAYCHUSI.

IIpeamer ucciieqoBaHus: KOMITO3UIIMOHHBIX OPTaHUYECKUX MATEpPUAJIOB U
PE3MHO-TEXHUYECKUE U3/ICIINHA Ha UX OCHOBE.

Metoabl ucciiegoBanmii. B gucceprannoHHoil pabote mpuMeHEHbI (PU3HKO
XUMHUYeCcKue, (PU3nKo-MeXaHNUYeCKrue, KHNHEMaTUYeCKUe, JMHAMUYECKUE U METOIbI
TUTAHUPOBAHUS SKCIIEPUMEHTOB, TAKKE METO/IBI MAaTEeMaTHYECKON CTaTUCTUKH.

HayuyHnasi HOBU3HA HCCJIeJOBAHMSA 3aKITIOUACTCS B CIICAYIOMIEM:
IPEIJIOKEHBI HAYYHO-00OCHOBAHHBIE TTyTH MOAU(PUKAIIMNA OCHTOHUTA Y3
OeKucTaHa, IeJICHaIPaBICHHOE UCIIOIH30BAaHME KOTOPBIX MO3BOJIMIIO pa3padoTarh
TEXHOJIOTHIO MOJTYYCHHS 3JIACTOMEPHBIX KOMITO3MIIMOHHBIX MaTEPHAIIOB U U3/IE
JIMH C 33JIaHHOU CTPYKTYPOU M CBOMCTBaMHU,;

OTIPE/ICIICHBl CTPYKTYpPHBIC W3MCHCHHS OCHTOHHMTA Y30€KHCTaHa TIPU Tep
MOOOPaOOTKH, MPUBOASIINE K YBEIMYCHHIO KOHIIEHTPAIMKM CBOOOMHBIX pajnKa
JIOB;

oOHapy»)eHa B3aUMOCBSI3b MKy CTPYKTYPHBIMH XapaKTEPUCTUKAMH,
IPUPOII TOBEPXHOCTH TEPMOOOPAOOTAHHOTO, XUMUYECKU MOIUPUKAIIMPOBAH
HOTO OEHTOHHUTA U MAaKPOMOJIEKYJ KaydyKa;

oTpesiesieHa PoJib alPETUPYIOMIETOCs €0 Ha MOBEPXHOCTH YACTHUI] OCH
TOHHUTA B TPOIIECCE CMEIICHUSI KOMITO3UIIMUA U (DOPMHUPOBAHUY BYIKAHU3AIIMOHHBIX
CTPYKTYp, KOTOpBIC IIO3BOJMIIM Pa3padoTaTh PE3WHO-TEXHUYCCKUE H3CIHS CO
cnenupUIeCKIMU CBOMCTBAMU;
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OINPEEIICHO BIUSHUE MOAU(ULHUPOBAHHONO OEHTOHUTA HA IJIACTO-3JIACTU



YECKHE, PEOJOTHYECKHUE, TEXHOJIOTHYECKNE U TEXHUYECKHE CBONCTBA KOMITO3HIIH
OHHBIX AJIACTOMEPHBIX MaTepUAJIOB;

pa3paboTaHa TeXHOJIOrusl Mo (pUKaIM OEHTOHUTA Y30eKHUCTaHa U Moy
YeHUSI PE3UHO-TEXHUUYECKHUX U3ACTUIN pa3TUuIHOrO Ha3HAYCHHS Ha UX OCHOBE.
IIpakTH4YecKue pe3yabTaThl HCCIAEJOBAHUA:

pa3paboTaHa TEXHOJIOTHS TPOU3BOICTBA CYLIKM OCHTOHUTA U MOTYYECHHE
HAIOJIHEHHBIX KOMITO3UIIMOHHBIX 3JIACTOMEPHBIX MaTepHaioB OOIIET0 HA3HAYCHUS;
pa3paboTaHa TEXHOJIOTUSI TPOU3BOACTBA TEPMOOOPAOOTAHHOTO OEHTOHUTA U
HAIOJHEHHBIX KOMITO3UIIMOHHBIX 3JTACTOMEPHBIX MaTepUAIOB i MoTyueHus: Gop
MOBBIX U HE(DOPMOBBIX PE3MHO-TEXHUUECKUX U3/ICIUHN C TIOTYYCHUINBAIOIIMU
CBOMCTBAMH;

pa3zpaboTaHa TEXHOJOTUS TMOJYYEHUS XMMHYECKH MOAU(PUIIMPOBAHHOTO
OCHTOHHTA M HAOJIHEHHBIX KOMIO3HIIMOHHBIX 3JIACTOMEPHBIX MaTepHalioB C BBHICO
KUMHU TEXHUYECKUMU MOKA3aTeNsIMU U PE3UHO-TEXHUUECKUX U3ACIUN Pa3InuyHOro
Ha3HAYEeHHs Ha UX OCHOBE.

JlocTOBEpHOCTH Pe3yJIbTATOB HCCJIeI0BaHUsAA. Pe3ynbrarhl HCIONBb30BaH
HBIX XUMHYECKHX, (U3UKO-XUMUYECKUX, TEXHOIOTUYECKUX, (PHUIUKO-MEXaHU
YECKUX, TEXHUYECKUX M CTEHJOBBIX METOJOB aHAIM3a MOATBEPKICHBI YKPYMHEH
HBIMH ¥ ONBITHO-TIPOMBIIIJICHHBIMA HCTIBITAHUSIMH, @ TAaKXK€ PEKOMEHAAIMSIMU K
NPUMEHEHUIO pa3pabOTaHHBIX HAIMOIHUTENCH B MPOW3BOACTBE KOMIO3UITMOHHBIX
AIIACTOMEPHBIX MAaTEPUAIOB U TEXHOJIOTUH UX TOTYUCHHS.

Teopernueckasi U NpaKkTHYeCKasi 3HAYMMOCTH Pe3yJabTATOB HCCJIEN0
BaHusl. Hayuynas 3HaYMMOCTb pE3YJIBTaTOB MCCIIECAOBAHUS 3aKJIIOYAeTCs B
BBISIBJICHUM HAay4YHO-OOOCHOBAaHHBIX IyTed Moau@uKalnuu OeHTOHHTAa Y30eKku
CTaHa, IEJICHANPABIEHHOE HCIOIB30BaHUE KOTOPBIX MO3BOJIWIIO pa3padoTarh pe
HENTypbl M TEXHOJOTHUIO TOJNYYECHHUS AIIACTOMEPHBIX KOMIIO3HIIMOHHBIX Marepua
JIOB U U3IENUH C 3aJJaHHOU CTPYKTYPOU B CBOMCTBAMH.

[TpakTrueckast 3HAYMMOCTD PE3YIBTATOB UCCIIEAOBAHUS 3aKII0YAETCS B TOM,
9TO pa3pabOoTaHbl TEXHOJIOTHS MTPOU3BOACTBA MOAUPUITMIPOBAHHOTO OEHTOHHTA, Pe
[ENTYPbI HAOJIHEHHBIX KOMIO3UIIMOHHBIX 3JITACTOMEPHBIX MaTepHaIOB U TEXHOIO
T'Hsl IOJIy4E€HUS UMIIOPTO3aMEIIAIONINE U SKCIOPTOOPUEHTUPOBAHHBIE PE3UHO
TEXHUUYECKUX U3/ICTTUI HA UX OCHOBE.

BHeapenue pe3yiabTaToB HccJeqoBaHusl. Pa3paOoTaHHas TEXHOJIOTHS
npou3 BOACTBa MoAM(HKAIMK OCHTOHHTA, PELUENTyphl KOMITO3UIIMOHHBIX
AIIACTOMEPHBIX MAaTEpUATIOB C HMX NPUMEHEHHEM M TEXHOJIOTUS TOIYy4YEeHUS
PE3NHO-TEXHUYECKUX M3JIEINM HAa UX OCHOBE PA3IMYHOIO Ha3HAYEHUsS BHEAPEH B
OPEINPUATUSAX IO MPOU3BOACTBY (DOPMOBBIX M HE(OPMOBBIX PE3UHOTEXHUYECKHUX
u3nenuii  AKIMoHep  Horo  obmectBa  «Y3kumécanoar»  (muceMo  AO
«Y3kumécanoar»ot 4 Hos0psa 2016 r.3a Ne 05-3584/M). Ota 1aér BO3MOXKHOCTD
MoAUpUKAMK OCHTOHUTA Y3 OCEKu-CTaHa JJIsi TMOJIy4eHUS MaJlOaKTHUBHOIO,
MOJICAKTUBAHOTO U YCWJIMBAIOLIETO  HAMOJHHUTENS Uil  KOMITO3UIIMOHHBIX
AIIACTOMEPHBIX MaTepHaJOB M PE3MHO TEXHUYECKUX W3IEIUNA Pa3TMdHOTO
Ha3HAUEHUS HA UX OCHOBE M COKPATUTh UM IMOPT MHUHEPATBHBIX HAMOIHHUTEJCH
kaonuH, BC-50, BC-75 nyis mpou3BojicTBa
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KOMIIO3UIIMOHHBIX 3JIJACTOMEPHBIX MAaTEPUAIOB U PACIIMPUT IPOU3BOJICTBA PE3U
HO-TEXHUYECKUX U3JIENINN PA3INYHOIO Ha3HAUYCHHS.

AnpolGauusi pe3yJIbTATOB McCIeA0BaHMsA. Pe3ynbraTel UCCIEIOBaHUS U3
JIOKEHBl B BHUJE JOKJIAJ0B MU anmpoOMpOBaHbl HAa MEXIAYHApPOJHBIX peCIyOIuKaH
CKUX HAyYHO-TEXHUYECKUX KOH(EPEHIMSIX, B 4aCTHOCTH: «KOMITO3UIIMOHHBIE Ma
Tepuasibl U 1o npumeHeHue» (Tamkent, 1994, 1998); MexayHapoaHoit koH(e
penuun “Modern problems of polymer science” (Tamkent, 1995); Mexaynapon
HOM cumno3uyme 1no mexaHo-xumuu (Tamkent, 1995); MexayHapoaHoi Hay4qyHO
TEXHUYECKONH KOH(epeHIUH «IDKOJIOrHueckoe oOpa3oBaHUE U MPOOJIEMbI OXPaHbI
OKpy:karomieil cpeasl B mnpombinuieHHOCTH» (Tamkent, 1997); PecnyOnukaHckon
HAy4YHO-TEXHUUYECKON cemMuHape «KoMIO3MIIMOHHBIE MaTephalibl Ha COBPEMEHHOM
srane PY3»(Tawmkent, 1997); Hayuno-texuuueckoil koH(pepeHuuu «VCTHKIOM,
«IIpoOnemsbl 1 MepCIeKTUBBI XUMUU U XUMHUUYECKOU TexHonorum» (Hasau, 1998);
Hayunoli xoHdepeHuu Mononbix ydeHbiXx «TexHonorusi (pu3mka U XUMHS BBICO
KOMOJIEKYJISIpHBIX coeauHeHuit» (Tamkent, 2000); MexayHapoaHOH Hay4dHO
TexHuueckoe KoH(epeHunu «HoBble TEXHONOTMU PEUMKIUHIA OTXOI0B IMPOU3BO
ctBa U norpednenuss”’ (Munck, 2004); V PecnyObnukaHCckoil KOH()EpEHLIUMU MO XU
mun  (TOumucu, 2004); MexnyHapogHOW HAyYHO-TEXHUYECKON KOH(PEPECHIINH
«CoBepIlIeHCTBOBaHHE B3aUMOCBS3M 00Opa3oBaHusi U Hayku B XXI Beke M akTy
ajbHbIE TPOOJIEMBI TMOBBIIIEHHE KayeCTBA IMOATOTOBKH BBICOKOKBAIU(DHUIIMPOBAH
HbIX crnenuanuctoBy (Yumkent, 2006); V peruoHanbHOW HAyYHO-TEXHHUYECKOU
koH(epennn «CoBpeMeHHbIE MPOOIeMbl HAayKH, TEXHUKH M oOpaszoBanue» (XKa
nonabar, 2006); PecnybnmukaHCkoW Hay4YHO-TeXHUYECKOW KoHpepeHunn «Pob
KEHIIMH YYEHbIX B Pa3BUTHM HAyYHO-TeXHUYecKoro mporpecca» (Tamkent, 20006,
2008); MexayHapoaHoil Hay4HOU-TeXHUUYECKOUW KoH(pepeHIuu «BbICOKHE TEXHO
JIOTUW U TIEPCIIEKTHBBI MHTETpAIMU 00pa3oBaHMs HaykKu M TpousBojcTBay» (Tam
keHT, 2006); PernonanbHO€ LIEHTpaIbHO-a3uaTCKasi MEXAyHapoaHas KoH(epeH 1us
no xumudeckoil texHonoruu XT-07, XT-12 (Tamkent, 2007, 2012); Pecmny06
JMKAHCKOM Hay4YHO-TEXHUYECKON KoH(pepeHuu «llomyyeHre HaHO KOMIIO3UTOB UX
cTpykrypa u cBoiictBay (Tamkent, 2007); PecnyOnukaHCKOM HAyYHO TEXHUYECKOM
koHepeHnn «COBpEMEHHBIE TEXHOJIOTMHM MepepabOTKU MECTHOTO ChIpbi H
npoaykroB»  (Tamkent, 2007); PecnyOnuMkaHCKOMl — HAayYHO-TEXHUYECKOU
KoHpepeHnH «KOMIO3UIIMOHHBIE MaTepuajbl: CTPYKTypa, CBOWCTBA M IPHMEHE
Hue» (Tamkent, 2008); PecnyOnukaHCKOW HaydyHO-TIPAKTUYECKON KOoH(pepeHnu
«Axtyansabie npoonemsl xumuu BMCy» (byxapa, 2010); PecniybonukaHckoil Hayd
HO-TeXHUYeCcKor KoH(pepeHnn «COBpEMEHHbIE TEXHOJOTMH M MHHOBAIIMM TOPHO
Metammypruueckod — orpacnm»  (HaBou, 2012); MexayHapoaHol  Hay4dHO
MPAKTUYECKOW KOH(EPEHIIMN «AKTyaJdbHbIe MPOOIEeMbl HAyKH W OOpa3oBaHUS B
o0lacTH €CTECTBEHHBIX M CeIbCKOX03sgicTBeHHBIX Hayk» (Ilerpomasi,2012);
MexayHapoJHO HaydyHO-TeXHUYecKkol koH(pepeHuuu «Karanutuueckue mpoliec
cel HedrenepepadoTku, Heprexumun u sKojorum» (Tamkent, 2013); Hayuno
TEXHUYECKONW KOH(MEPEHIIMU MOJIONBIX YUYEHBIX, MAaruCTPAaHTOB M CTYJCHTOB Oaka



naBpuata TXTHU (Tamkent, 2008-2016); MexayHapoaHON Hay4YHO-TEXHUYECKOMN
koHpepeHun «THHOBAIIMOHHBIE MOAXOJbI B MHKEHEPUU — OCHOBA Pa3BUTHUSI KO
Homuku Kazaxcrana» (Yumkent, 2015); PecnyOnukanckoi HayuHOM KOH(pEpEeH-
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nuu (Hamanran, 2015). Hayuynom cemunape npu Yuenom coere TXTHU
14.07.2016. T. 08.01 (Tamxkent, 2016).

Ony0IMKOBAaHHOCTHL pe3yJbTaToB. [[0 Teme nuccepranuu OMmyoIUKOBAHO
Bcero 88 Hay4yHBIX paboT, U3 HUX, 22 CTaThbW B HAYYHBIX H3JIaHHUSIX, PEKOMEHJO
BaHHbIX Bpriciieir ArrectannonHodt Komuccueit PecnyOnuku VY30ekucrtan s
nyOJIuKallMM OCHOBHBIX HAy4YHBIX peE3YyJbTaTOB JOKTOPCKUX JHUCCEpTAIUi, B
gacTHOCTH, 2() B pecryOIuKaHCKUX U 2 3apyOeKHBIX KypHaJaX.

Crpykrypa u 00beM auccepranuu. /[uccepranusi COCTOUT U3 BBEACHUS,
ISITH TJ1aB, 3aKJIFOYCHUS, CIIMCKA JINTEPATYphl U puiiokeHuit. O0beM ruccepTa [uu
cocrasiusiet 200 cTpanuil.

OCHOBHOE COJEPXAHUE JIMCCEPTALIMM

Bo BBeaeHuMm 0OOCHOBBIBAETCS aKTyaJdbHOCTh M BOCTPEOOBAHHOCTH TEMBbI
nucceprauuu, (QopMymupyroTCA 1Lellb U 3aJayd, a TakkKe OOBEKT W IPEAMET
UCCIEOBaHUs, TMPUBOAUTCA COOTBETCTBUE  HCCIEAOBAaHUSA MPUOPUTETHBIM
HaNpPaBIICHUSAM Pa3BUTHUS HAyKU U TexHonorui Pecryonuku Y30ekucraH,
U3JIaraloTCsl HayyHas HOBU3HA U NMPAKTUYECKHUE PE3yIbTaThl UCCIEA0BAHUSA,
000CHOBBIBAETCS JOCTOBEPHOCTh MOJYUYEHHBIX PE3YJbTaTOB, PACKPHIBAETCS
TEOPETUYECKAsI U IPAKTUYECKAsi 3HAUUMOCTb MOJYUYEHHBIX PE3YJBTATOB, IPUBEACH
CIIMCOK BHEAPEHUI B MIPOU3BOACTBY PE3Y/IbTATOB UCCIEN0BAHNUSA, CBEICHUS 110
OnyOJIMKOBaHHBIM pabOTaM U CTPYKTypE TUCCEPTAIUH.

B nepBoii maBe «CoBpeMeHHOE COCTOSIHME CO3JAHHMS KOMIIO3HIIHOHHBIX
OPraHM4YecKNX MATepPHAJIOB W M3/1eJUH HA UX OCHOBE)» JHCCEpPTAIllMU POAHAIN
3UPOBAHBI COCTOSIHUE U TEHACHUWU Pa3BUTHUS CYIIECTBYIOIIUX TEXHOJIOTUYECKUX
IPOLIECCOB MOJYYEHUS! HAMOJIHEHHBIX KOMIIO3WLMOHHBIX OPraHUYECKUX Marepua
JIOB U M3JIEJIUU Ha UX OCHOBE. [IpUBOAATCS OCHOBHBIE (hAKTOPHI, BIUSAIOIIUE HA
TEXHOJIOTMYECKHE TOKa3aresii MOAU(HUKAIIMU MOBEPXHOCTH YACTHUIl HAIMOJHUTE
Jed, W3TOTOBJICHHE KOMIIO3UIMU U PE3UHO-TEXHUYECKUX H3JIETUN Pa3IudHOro
HA3HAYECHHUS.

Ha ocHOBe KpUTHYECKOTO aHan3a JINTEPATyPHbIX UCTOYHUKOB, U3YUYEHUS
COBPEMEHHOIO COCTOSIHUSI TEXHOJIOTMYECKOT0 MpoLecca MoAU(pUKaUU HalOJIHU
TeJeH U KOMIO3ULIMOHHBIX OPraHUYECKUX MaTepHUalioB HA KX OCHOBE OIPEAEIICHO,
YTO HauOoJIee MePCIeKTUBHBIM HAMIPABICHUEM PU CO3JJaHUU HATIOJTHEHHBIX KOM
MO3UIIMH B HACTOSIIEE BPEMS SIBJISIETCS MOMCK MHOTO(YHKIIMOHAILHOTO HAMOJ
HUTEJS U pa3pad0TKa TEXHOJOTUH MOJyYeHUE KOMIIO3UIIMOHHBIX OPraHUYECKUX
MaTepUaioB U U3/CIIUUA HA UX OCHOBE CO CTICTIM(UICCKIUMH CBOMCTBAMH.

Bo Bropoii maBe auccepranuu «UccienoBanus (GU3NKO-XUMHYECKUX
CBOMCTB OCHTOHHUTA W METOAbI MOAM(UKANUN» NPUBEACHBI PE3YJIBTATHI HCCIIE
JOBAaHUW MO W3YYEHUIO (PUBUKO-XMMUYECKUX CBOWCTB U METOJbI MOAM(HUKAIIUU
MOBEPXHOCTU vacTull OeHToHuTa. [IpoBefeHne MMPOKUX U KOMIUIEKCHBIX HCCIIE



JIOBaHUM ¥ pa3paboTKa HOBBIX ONTHUMAJIBHBIX COCTAaBOB KOMIIO3UIIMOHHBIX Opra
HUYECKUX MaTepuajioB, Ha OCHOBE OCHTOHWTA, [JIi MPOU3BOJCTBA PE3UHO
TEXHUYECKUX U3JIEIUN CO CTaOUIIbHBIMU 3aJJaHHBIMUA CBOMCTBAMU M CTPYKTypamu
IPEJICTABIISAIOTCS HeoOXomuMbIMU. Ha OCHOBe aHanmm3a JTAHHBIX MHOTOYHCIICHHBIX
UCCJIEIOBAaHUHN U DKCTIEPUMEHTAIIBHBIX PE3yJIbTaTOB YCTAHOBJICHO, YTO OCHTOHHUTA
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HETMOCPEACTBEHHO, 0€3 MpeaBapu-TEeIbHBIX 00pa0OTOK M COOTBETCTBYIOIMIUX (PU3U
KO-XMMHUYECKUX MOAM(UKAINEH HE MOTYT OBITh HCIIOJIB30BaHbl B IPOU3BOJICTBE
KOMITO3UIIMOHHBIX OPraHUYEeCKUX MAaTepHasioB ISl MOJy4deHUs (POPMOBBIX U HE
(OPMOBBIX PE3MHO-TEXHUYECKUX u3lenui. bentonuT conmepxkar no 5 % okcuna
xene3a 10 30 % ancopOupoBaHHBIE BOJbI, KOTOPBIE OTPHUILIATEIBHO BIUAIOT HA
KOMITJIEKC CBOMCTB KOMITO3HIIMIA W U3/ICTTUHN U3 HUX. A OCHOBHBIM TpeOOBaHUEM,
OPEABSIBISIEMbIM K MUHEPaJIbHBIMU HAMOJHUTEISIMU B MPOU3BOACTBE KOMIO3UIIU
OHHBIX 3JIACTOMEPHBIX MaTEPHUAIOB, SIBJIAETCS, COAEPKAHUE OKCH/IA KEJE€3a U BO JIbl
He Oonee 0,3%. IlokazaHo, YTO 3JEKTPOMAarHUTHOM cemapanuud U CYLIKU IpH
373-426K OeHTOHMTA COAECPKAHUE OKCUIOB METAJIJIOB YMEHBIIAETCS JIHILb J10 2
%, a KOJIIMYECTBO aJacOpOUpPOBAHHOW BOABI yMmMeHbInaercs 10 20%. [ns moBsliie
HUSL MarHUTHOW BOCIPUUMYHUBOCTU CJIIA0OMArHUTHBIX OKCHUIOB METAIOB (B OC
HOBHOM HOHBI JK€JIe3a U3 MapaMarHuTHOro coctosinus (a-gopmsl Fe203) nmepexo
1T B ¢eppoMarHutHyto (T-popmy Fe3O4)) u ynanenus aacopOUpoOBaHHON BOJIBI B
coctaBe OCHTOHUTA, ObUT IPUMEHEH MeTon TepMmuueckoi obopabotku (T=673K B
TedeHnn 40 MHUHYT), 3aTE€M OCYIIECTBIIIIACH OYHMCTKA HA AIIEKTPOMArHUTHOM Ce
napatope (Tabm.1).
Tab6auna 1
Biausinue BpeMeHHU U TeMIepaTypbl 00padoTOK Ha CTeleHb OYUCTKH OEHTO
HHUTA 0T OKCHA0B METAJIOB U a/ICOPOMPOBAHHOI BOJBI.

ConepxaHue OKCUJIOB METAIIIOB, Yo
Mo [Tocne anex Bpemst Tepmoo6paboTku, MUH
ANEKTPO TPOMarHuTH
MarHUTHO O OYUCTKHU Temm.o 20 40 60 80
OYUCTKU
5 2 673 1,25 0,28 0,19 0,19

HepuBororpaduyeckie HCCIEAOBAHUS TaKKe IMOKa3alld, I TITyOOKOro
00e3BOKMBaHUsI OCHTOHUTA, ylaJeHUE aacopOUPOBAHHOW BOBI MPOTEKAET IMPHU
363-463 K u 3aBucut ot Buja katuoHa. Mcciaenoanus nokaszanu (tabi.2), yTo npu
TEPMOOOpPaOOTKE OEHTOHUTA, UMEET MECTO CTPYKTYPHBIC U3MECHEHHUSI, YBEIIN YCHUS
MacJIOEMKOCTU U YAEJIbHON reoMeTpru4ecKoil moBepXHOCTH. C MOMOIIBIO METOMA
OIIP ObLI0 YyCTAHOBJIEHO TMOBBIINICHUE KOHIIEHTPAIIMM CBOOOJHBIX paJvKa JIOB,
CBUJICTEJICTBYIOIIMX 00 00pa30BaHUM MapaMarHUTHBIX IIEHTPOB B UCCIETY €MbIX



obpasmax.

C nenbio BBISBICHUS OCOOCHHOCTEH B3aUMOAECMCTBHS MaKpOMOJIEKYS 3JaCTOME
POB C YAaCTHIIAMH METOAOM CTAaTUYECKOM ancopOuuu, ObUTM M3yUYEHbI aJICOPOLMOH
Hasi aKTUBHOCTb T€PMOOOPaOOTaHHOr0 OEHTOHHUTA. BBUIO YCTAaHOBIEHO, YTO TEP
MOOOpabOoTaHHBIM OEHTOHHUT O0JIaat0T OOJbIIEH aICOPOIMOHHON aKTUBHOCTHIO K
MakpoMoOJIeKyJlaM Kaydyyka [0 CpaBHEHMIO ¢ HeTrepmMooOpaboTaHHbIM. [lo
BUJUMOMY, JaHHBIM 3P¢deKT 0O0yCIOBIEH BO3PACTAHHEM HUX YAECIbHOW MOBEPXHO
CThIO M KOHLIEHTPALMHN aKTUBHBIX LIEHTPOB. 3aMEUYEHO, YTO B 3aBUCUMOCTH OT TUIIA
AracTOMEpa, 3HAYCHHE MAKCHUMAaJbHOW BEJIMYHMHBI ajcopOuuu u3Mensercs. B pe
3yJbTaTE MPOBEIEHHBIX SKCIIEPUMEHTANIBHBIX UCCIIEOBaHUHN ObUIa yCTAHOBJIEHA
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BO3MOXXHOCTU MOAM(UKAIIMKA TEPMOOOPAOOTAaHHOTO OEHTOHUTA HU3KOMOJIEKYIISP
HBIMU OJIMTOMEpaMHU. DTa Ja€T BO3MOKHOCTD 3allOJTHEHUSI, MECTa OCBOOOKIEHHBIX
OT aJIcOpPOIIMOHHOM BOJbI YACTHUIIBI OEHTOHUTA. B CBOIO ouepesh CO3Aar0TCs YCio
BUS JIOJITOTO COXpaHeHus moauduuupoBaHHoro OentoHuta (MOB) B 0OBIYHBIX
YCIIOBUSAX CKJIQJCKOTO XpPaHEHHUS.
Tabauna 2
N3meHeHust yaeabHON reoOMeTPrU4eCKOoil MOBEPXHOCTH M MACJI0EMKOCTH OeH
TOHUTA B 3aBUCHUMOCTH OT YCJI0BHI TepM0o0oOpadoTku, npu 673 K, B Teuenune

40 MUHYT.
HanmenoBanue [Tokazarenu”
MOKa3are Jeu
o Tepmoo6pabdotku | Ilocie TepmoobpaboTKu
Syx, M*/T 29,1 33,1
Macno€MKoCTh 30,0 32,1
Mi1/100r: - IpHSAHOE 36,2 422
- Ba3eJIMHOBOEC 34,4 41,0
JbD

Jns monuduxanuum TepMooOpadOTaHHOTO OEHTOHUTA Mbl BBIOPAIM HU3KO
MOJICKYJISIPHBIN TOJIUATUIICH OTXO]T TPOU3BOJICTBA JJUHEUHOTO COMOJIMMEPA ITUIIEC Ha
c OyTeHOM-1, KOTOpBIN HpeAcTaBiseT cOOOM CYyCHEH3UIO KEJITOro IBETa, TEM
neparypa kunenuss 398-513K u onuroMepa moay4eHHOro U3 MUPOJIM3A U3HOIIECH
HBIX PE3UMHOBBIX W3MIENIHMI, €ro 3JIEMEHTHBIM cocTaB: yrepona-91,97 %, Bomopon
6,10% u xucnopon-3,10%. bpyrro dopmyna onuromepa CsiH420. Cpenneuunciiexn
Hasi MOJIEKyJsipHash Macca MO JaHHBIM Telb-xpomarorpadum coctasiser ~800-
1000. UK-cneKTpOCKONMYECKUE HCCIAEAOBAaHUS ITOKA3bIBAIOT, YTO IOSBJICHHE Xa
PAKTEPUCTHYECKNX TOJIOC TOTIomeHns B obmactu 3050cM™ (BameHTHBIE Konmeba
Husa C-H-cBszeit apomaruueckoro kojbia), 2860, 2930 u 2975 em’! (BaJIeHTHBIE
koneOanusi C-H-cBsizeld METWJIEHOBBIX M METWIbHBIX Tpymi). OOHapyXUBaroTCs
TaxoKe MoNockl mortomenns npu 1710 cm™ (xap6ormmbHOM Tpymmsl C=0) B yre



pONHOH menm, a B cMonax acansrenax npu 1730 cm'. Tlomocsl moriomeHus B
ob6mactu 1500-1600 cM™' coOTBeTCTBYIOT BaneHTHBIM KonmeGamusam C=C—cBsseii.
[Tosryuenue [IMP-criekTphbl, B CBOIO O4EPEH YKA3hIBAIOT HA HAJIMYME IIPOTOHOB IIPU
1=6,10 m.xa., n=7,12m.1., 1=8,10 M.z., XapaKTEpHBIX JJI1 ApOMATUYECKUX CTPYKTYP
Y €ro 3aMELIEHHBIX TPOU3BOIHBIX.

Momudukanuss OEHTOHUTA OCYIIECTBISUIACH CIEAYIOIUM 00pa3oM, MCXO
HbI OEHTOHUT IOCJE CYIIKH M U3BJICUCHUS METAJUIMYECKUX OKCHJIOB MAarHUTHOM
noJie miepefaércs Ha TepmMooOpadboTky (673 K, B TeueHue 40 MUHYT), MOCJE ATO
NOBTOPHO MPOCEUBAET JJIsl U3BJIEUEHUS MOOOYHBIX MPUMECEH W METaIMYeCKUX
OoKcH10B. OUYHUIIEHHBI OCHTOHUT OT MOOOYHBIX NMPHUMECEH M METAIMYECKUX OK
CHJI0B MOJU(PUIMPYIOTCS BBILIEU3I0KEHHBIMH JKUJIKUMUA MOAW(UKATOpaMu IpU
temrieparype 673K. MonuduiimpoBaHHbIii OEHTOHUT TeUeHUHU | yaca oxJiaxaaeTcs
U TIepeatoTes ISl JalibHEHUIIEero nepepadoTKH.

[IpoBeneHHbIe UCCIETOBAHUS TTO3BOJISIOT MPEANOI0KUTh, YTO UCTIOIB30
BaHUE MOAU(DUIIMPOBAHHOTO OEHTOHUTA, AIIPETUPOBAHHOTO OJIUTOMEPHBIM I10-
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KPOBOM, TI03BOJISIET CHOPMYIUPOBATH MPUHITUTIMATIBHO HOBBIN MTOAXO/ JJIS CO3/1a
HUS BBICOKOHAIOJIHEHHBIX KOMIIO3UIINI CO crielu(pUuecKUMH CBOMCTBaMH. Takum
o0pa3om, MOKHO TIPEATOIaraTh, 4T0 BBEACHUE MOAU(DHUITMPOBAHHO TO OCHTOHUTA B
COCTaB KOMITO3HIIMI OPTaHUYECKOTO MPOUCXOXKICHUS YCUIINBAET MeXK(pa3zHOe
B3aMMOJICHICTBUE HA TPaHUIIC «KayuyK-HAIMOIHUTEIb» U 00pa30BaHUS
JOTIOJTHUTEIIbHBIX CBSA3EH MEXKy MaKpOMOJIEKYJIaMU KayuyyKa U (PyHKIIMOHATIbHbI
MU TPYIIIaMH OJIMTOMEpPA, B PE3YJIbTATE YEro U HAOIOAETCs YIyUllIEHUE KOM
IUIEKCA CBOMCTB KOMITO3HUITU.

Bo tpereit maBe aucceprauuu «CocraBjieHne pelenTtypbl KOMIO3UIIUH
HAMOJHEHHBIX MOAU(PUUMPOBAHHBIM OCHTOHMTOM W U3y4YeHHE UX TEXHOJIOrH
YyecKHe CBOICTBA» MPUBEICHBI PE3Yy/IbTaThl COCTABICHHE PELENTYPbl KOMIIO3U
UOHHBIX 3JaCTOMEPHBIX MaTEPUAIOB U HU3YUYEHHUIO MX IUIACTO-3JIACTHUYECKUX H
TEXHOJIOTMYECKUX CBOWCTB.

Jlnst uzydenust BAUsSHUNM nipeoxeHHbix HanonHuteneit (Mb,Th, MOB) na
KOMIUIEKC CBOMCTB KOMIIO3UIIMOHHBIX MATE€pUAIOB OPraHUYECKOTO MPOUCXOK
JIeHUs, BBIOpAIM pelenTypbl HA OCHOBE OTIMYAIONIUXCS IO CTPYKTYype W CBOM
CTBaM H3OMPEHOBBIN, OyTagueH METUJI-CTUPOJIbHBIA W OyTaAHeH HHUTPUIIb-HBIN
KayuyykoB. B cTaHIapTHBIX pelentypax Takke Mo pe3yibraraMm UCCIEAOBaHUS U3
MEHEHBI COJIEpKaHUs TIACTU(DUKATOPOB, YCKOPUTENICH, MUHEPAIbHBIX HAIOJIHU
tenen (men, kaonuH, bC-50) u texunueckuii yrmeponas! (I1-803, K-354). Ha ocHo
BaHHUE MOJYYECHHBIX PE3YJBTATOB HMCCJIEAOBAHUSl CTAaHAAPTHBIX PELENTYP COCTaB
JIEHbl TIPOM3BOACTBEHHBIC PELUENTYPhl JJISI TOJYYEHUS Pa3IUYHBIX PE3UHO
TEXHUYECKUX U3JEIUN C 3apaHee 3aJaHHBIMUA CBOMCTBAMMU.

Kak u3BecTHO, 4TO CTpyKTypa U (PU3UKO-XHUMHYECKHE CBOMCTBA MHIPEIUCH
TOB C(HOPMYIUPYET OCHOBHBIE TEXHOJIOTHYECKHE, (PU3UKO-MEXaHWYEC-KUe CBOU
CTBa AJIACTOMEPHBIX KOMIIO3ULUK U 3KCIUTYyaTallMOHHBIE XapaKTEPUCTUKU HU3/CIIHU
Ha ux ocHoBe. [Ipu uzydyeHuu mpoiiecca CMEIICHUS BBIIIEU3IIOKEHHBIX KaydyKOB
MOIU(PUITUPOBAHHBIM OEHTOHUTOM IMOKAa3aHO, YTO MOBBIIIICHHAS BTUPAEMOCTh U



MOMIOLIEHHE 110 CPABHEHUIO C CEPUIHO NMPUMEHsIeMbIMU Hanoia-HuTensIM bC-50,
KOTOPBIC XapaKTEPU3YIOTCSI MEHBIIIMMH 3HAYCHUSAMH aMIUTUTY/IbI KOJICOaHUH KPY
TAIIETO0 MOMEHTA. DTO, B CBOIO OUepeb MPUBOJIUT K JIydllleil 00pabaThiBAEMOCTH U
mwiactuuupyemoctu cmeceit (Puc.1).

VYCTaHOBIEHO, YTO YKa3aHHOE OOCTOSITENBCTBO OOYCIOBIEHO (PU3UKO
XUMUYECKUMH, CTPYKTYPHBIMH OCOOCHHOCTSIMU MOJU(DUKATOPA, UTPAIOIIETO POJIh
anmpeTra. B mosb3y BBICKa3aHHOTO MPEANOJIOKEHUSI YKa3bIBAETCS YMEHBIIICHHE
BPEMEHHU M TEeMIIEpaTypbl CMENICHUS KOMIIO3UIUMH, HAMOJHEHHBIX MOIUMUIIIPO
BaHHBIM OCHTOHWUTOM, IO CPAaBHEHHUIO C HE MOIU(MDUIIMPOBAHHBIM OCHTOHUTOM U
cepuitHo npuMeHsieMbiM bC-50.

B penentypax pe3WHOBBIX CMECE OCHOBHOM MPUHUMAETCS KOMOWHAIIMHU
HAMOJIHUTEJICH, Mbl HU3ydyalld BIUSHUE MOIU(PUIMPOBAHHOTO OEHTOHUTA Ha MPO
1ecc AUCIEPrUpOBaHUE TEXYIIIepoaa U Apyrue uHrpeaueHtsl. [lokazaHo, 4To coB
MECTHOE BBEJIEHHE TeXyriepoga M MOoAU(GUIMPOBAHHBIM OCHTOHUTOM B COCTaB
KOMIIO3UIIUA TPUBOJUT K YMEHBIICHUIO BPEMEHH IUCIEPTUPOBAHUE WHTPEAUCH
TOB IO CPABHEHUIO C CAMUM TEXYTJIEPOJIOM.

40




N 2

20 1.2

&0
. P raacc.y.
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MOB (-A-A-),BC-50 (-*--).
Pucynok 1.3meHnenue odopadarsiBaeMocTH (1) 1 miacTHINPYEMOCTH
(2) pe3uHOBBIX cMeceil 0T CopepKAHUE HATIOJIHUTEJIEH.
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[TokazaHo, 4TO B cily4ae MOJIETUPOBAHUS MPOIECcCa CMEIIECHUS HATOTHUTENS
C AJIACTOMEPOM KPUTEPUEM CTENEHHU 3aBEPIICHHOCTH IMpolecca IUCIIePrupoBaHuUs
HATIOJTHUTEJS SIBJISIETCS BEJIMYMHA PAa3HOCTH TEMIIEpaTyp, ONpPENEICHHBIX B JIByX
XapaKTEPUCTUYECKUX TOYKAX (HA4YaJI0 CMEIIEHUS] U KOHEIl CMEIICHHUS) B 3aBUCH
MOCTH KpYTSIIEr0O MOMEHTa OT BpeMmeHu. lIpeaBaputenbHoe AUCHIEPTHPOBAHUE
HAIOJIHUTEISI U TOJIyYEHHUE OAHOPOJHOW KOMIIO3UIIMM HA UX OCHOBE B 3HAYUTEIIb
HOUM CTENeHW 3aBUCUT OT YCJIOBUN 0OpaOOTKM PE3WHOBOM CMECH, MPUPOIBI dlia
cToMepa U HanojHuTens. Beenenue HeOombmx KoauyecTB (10<20 Mac.d.) Moau
(GULIMPOBAHHOTO OEHTOHUTA B COCTAB TEXYNIIEPOJA-KaydUyKOBOM CMECH CIOCOo0
CTBYET MPOIIECCY AMUCIIEPTUPOBAHUA M TOMYUYCHHUIO OOJiee OIHOPOIAHON KOMITO3U
1007078
Oro Onaromapsi anmpeTUpyroleMy CIOK0 YacTHIl MOAUQPHUIIMPOBAHHOTO
OCHTOHMTA, BBIMIOJHSIONMIETO (PYHKIIMU MPOMEKYTOUHOM CMa3KU MPU OTHOCHUTEIb
HO HEOOJBIINX JTO3UPOBKAX, MPOUCXOAUT JUCTIEPTUPOBAHKE HATIOJHUTEIS B CMECH
u oOpa3oBaHue 0Oosiee pPa3BUTOW CTPYKTYPhl HAIOIHUTEIb-KAydyK. DJIEKTPOHHO
MUKPOCKOIIMYECKUE HCCIICAOBAHMS, IOATBEPKIAOT, MPAaBOMOYHOCTh TaKOro 3a
KJIFOUEHUSI ¥ IEUCTBUTEIBLHO HAOIOIA€TCSl OJHOPOAHAS MUKPOCTPYKTYpa.
Paccmotpenne peosioriueckux CBOMCTB HAMOJTHEHHBIX 3J1aCTOMEPHBIX KOM
NO3UIUKA MOTU(DUIIMPOBAHHBEIM OCHTOHHTOM IOKa3aJio, YTO YEM MEHBIIE HAIps
xenne casura (U), Tem 6Gonblle NposBiIeHHE BIMAHHUS HANoOMHUTENS Ha 3hdek



TUBHYIO BS3KOCTH (3>) CMECH U MPUBOIUT K BO3PACTAHHIO 3> PE3MHOBBIX CMECEeH T10
Mepe HAITOJTHCHHUS.

BBIICHEHO, YTO C YBEIWYCHUEM COCP)KAHUS HAIOJHUTEIS B KaydyKe 3Ha
YUTETbHO YMEHBIIAETCS BOCCTAHABIMBAEMOCTh PE3MHOBON cMmecu mocie nedop
mupoBanus. [Ipu 3TOM COCOOHOCTH CHCTEMBI K HAKOILICHUIO SHEPTHH JIACTUYE
ckoi aedopmary, T.e. pazOyxanus skctpynara (P»), B 3HAYMTETHHON CTENEHU 32
BUCHUT OT YJEIbHOU F€OMETPUUECKOM MOBEPXHOCTHU (Syn) HAMOTHU-TEIEH.

[lmacTo-3nacTuueCcKkre CBOMCTBA HAIOJIHEHHBIX PE3MHOBBIX CMECEH C MOIH
buIpoBaHHBIM OCHTOHUTOM TOKA3aHO, YTO OH IO CBOMM TEXHOJOTUYECKHUM I10
KazaTessaM, MpakTudecku He ormuatorcs bC-50. OgHako, mpu BRICOKUX CTETICHSIX
(Oonee 50 mac.y. Ha 100 Mac.4.) HaNMOJIHEHUs KaydyKa HEOOXOAUMO OyleT YUUThI
BaTh YIEIBHYIO MOBEPXHOCTh MOAM(PHUIIMPOBAHHOTO OCHTOHUTA W XapaKTep MOIH
¢dukaropoB (Puc.2), koropoe crnocoOCTByeT K 0oJjiee 3HAUUTETLHOMY YBEIUUYEHUIO
TEXHOJIOTUYECKHE CBOMCTBA PE3NHOBBIX CMECEH.

Kunerndeckne KpuBBIE TPHUCOCIUHEHUS CEPhl CBUIETEIHCTBYIOT, YTO BYI
KaHM3aIMsl HAOJHEHHBIX CMecel ¢ MOMU(DUIIMPOBAHHBEIM OCHTOHUTOM Ha OCHOBE
BBINICYKA3aHHBIX KayIyKOB MPOUCXOAMUT TOCTATOYHO MHTEeHCcHBHO. [lokazaHo, uTO
MOIU(UITUPOBAHHBIH OEHTOHUT CHOCOOCTBYIOT MAaKCHMaJbHOMY TOTJIOIIECHHUIO
aTOMOB CEpbl, OKa3bIBasi TEM CaMbIM CYIIIECTBEHHOE BIMSHHE Ha oOpa3oBaHuE 00
Jiee COBEPIICHHBIX BYJIKAaHWU3AIIMOHHBIX CTPYKTYyp. JaHHb 3()PeKT yka3piBaeT Ha
TO, YTO MOAU(PHUITMIPOBAHHBIN OCHTOHHUT HE TOJIHKO AKTUBHPYIOT, HO M YCKOPSIOT
IIPOIIECC CTPYKTYPOOOpa30OBaHMS.

BaxxHbpiM mipenmymiecTBoM MOAUGUIIMPOBAHHOTO OCHTOHUTA, MO CpaBHE
Huo ¢ bC-50, sBiseTcs TakKe MOJOXKUTEIbHOE BIMSHHUE Ha IOBEJACHHE CMECEH
IIPY BBICOKHUX TEMIIEpaTypax Mpollecca ByJKaHu3auu. Tak, ¢ yBETHICHUEM TEM-
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nepatypsl Bynkanuzauuu ot 413 K 10 433 K oHM HE TOJIBKO Jal0T PEBEPCUH, HO
JaXKe PUBOJNUT K CYLIECTBEHHOMY YBEJIIMUYECHHUIO ONTUMYMa BYJIKaHU3ALIUH.
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2- CKU-3; 2 — Hauput KP-50; 3- CKMC-30; 4- CKH-26.
MOB (-A-A-) u BC-50 (- -+-).

Pucynok 2. 3aBucumoctsb miaactTu4HocT (P) — a u BszkocTy mo MyHu
(M4-373K)- 0 pe3uHOBBIX cMecCell OT coAepKaHus HanoJaHuTeaen. OgHoul u3
BaXKHEHIITNX 0COOCHHOCTEH HAITOJTHUTEJICH SIBJIIETCI UX BIMSHHE, KakK Ha
CTPYKTYpY, TaK U Ha CBOKCTBA BYJIKAHW3ATOB. B 3TOM CBSI3M HECOMHEHHBIN UHTEPEC
MPEACTABISAIO0 U3YUCHHUE BIUSHUS MOAN(DUIIMPOBAHHOTO OEHTOHUTA HA MPUPOY U
YHUCJIIO MTONIEPEYHBIX CBA3EH M CBOMCTBA JIACTOMEPHBIX KOMIO3ULIMK. BBens ero B
COCTaB PE3UHOBBIX CMeCEH, ObUTH MOYyYeHBI BYJIKAHNU3AThI, IMEIOIINE BHICOKHE
nokasareyii ko3 puimeHTa TerioBoro crapenus, no cpapHenuto ¢ bC 50 (tab6mn.3).
[To ckopocTH ClIMBaHUS MAKPOMOJIEKYII 3J1aCTOMEpA MPU BBEICHUU
MOAU(PUIIMPOBAHHOTO OEHTOHUTA 00JIee aKTUBHBI, YEM OCTAJIbHBIX HAIOJHUTEICH,
YTO MOJATBEPKICHO YBEIIMUEHUEM CTENIEHU CIIMBKU U YMEHBIICHHEM CYIb()HIHO
CTH NIONIEPEYHBIX CBA3EM.

PesynbraTsl uccienoBaHuil 3071b-relb (Gpakiyii ByJKaHU3aTOB YKa3bIBAIOT HA
TO, UTO B CJIy4ae HCIOJIb30BaHUS MOAU(PUIIUPOBAHHOTO OCHTOHUTA HAOIIONA €TCA
3aMETHOE€ CHUKEHHE MHTEHCUBHOCTU JECTPYKTHMBHBIX NMPOLECCOB U YBEINYE HUE
JOJIA AKTUBHBIX LENEH BYJIKAHU3AUWOHHOMW CETKHM IO CpPaBHEHUIO C HEMOAU
¢unupoBanubiMu  OeHToHuTamMu M bC-50. VYkazaHHoe 00CTOSTENBCTBO, IO
BUJIUMOMY, OOYCJIOBJICHO Pa3IMYMeM XUMHUYECKUX COCTABOB U CTPYKTYPHBIX OCO
OeHHOCTE MOTU(DUKATOPOB U HATIOJIHUTEIIEH.
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Hano nonararh, 4To OJIMrOMEpP MOJYYEHHOTO M3 U3HOUIEHHBIX PE3UH METO
JIOM THUPOJIN3a, MOXET CHOCOOCTBOBaTh K JIOHOPHO-AKIENTOPHBIM B3auMOJIEH
CTBUSIM, UHTUOUPOBAHUS, TEPMO-, POTOXUMUYECKUX MPOILIECCOB U MOTYT ChIrPaTh
BAXHYIO POJIb TIpH (POPMUPOBAHUH CTPYKTYPHI KOMITO3UITMOHHBIX AJIACTOMEPHBIX
marepuaioB. Ha ocHOBE ATOro MpearnonoxKeHusi, HaMu BIIEpBbIE pa3paboTaHbl 3¢
dbexkTuBHbIE MOAM(DUIIUPOBAHHBIA HAMOIHUTEIL C CTAOMIM3UPYIOMMMH J00aBKa
MU JIJIs1 KOMIIO3UIIUOHHBIX 3JIACTOMEPHBIX MaTEpPUAJIOB.
Tabnuna 3
Bausinue HAMOJTHUTEIEH HA CTPYKTYPY BYJIKAHM3ALMOHHOH CETKHU M CBOH
CTBA BYJIKAHU3aTOB Ha 0CHOBe Kayuyka CKHU-3 (ConepkaHue HANOJIHUTEJIS
40 mac.4. Ha 100 mac.4. kayuyka, Bpems ByJakaHusauuu 20 mun. npu 416K,
crapenue npu 373K,724.)

HanmeHnoBanue Tun cBs3u, % F», Kr,

HaroJHUTENEH Mna | yc. en.
-C-Sx-C- | -C-S-S- | -C-S-C- -C

C- C

Ucxoaubrii 32 34 24 10 26,2 0,46
OE€HTOHUT

bC-50 30 26 25 19 | 33,2 0,71

TepmoobOpaboTa 29 5 19 17 | 31,1 0,51
H HOIl OEHTOHUT

Monuduiupona 31 23 24 22 | 33,8 0,78
H HOM OCHTOHUT
c
HU3KOMOJICKYJIS
p HBIMHA
TTOJIMATHIIC
HaMH

Moauduuupona 20 25 27 28 | 35,8 0,85
H HOW OEHTOHUT
C
HU3KOMOJIEKYJISIP
HBIMHU U3
MMPOJIn3a
M3HOLIEHHBIX
pe3HH

Crabunusupyromuit 3¢pdexkr OeHTOHHTa MOAUPHUIIMPOBAHHOTO C OJUTIOME
POM TOTYYEHHOTO M3 M3HOMICHHBIX PE3MH METOAOM IMUPOJIN3a, N3YYaId MPU OKUC
JICHUU TEXHUYECKOTO M OYMIINEHHOTO XJOPOGOPMOM C TMOCIEAYIOIMHUM TPEXKpPaT



HBIM IIE€PEOCAXKICHUEM H30IPONWIOBBIM CIIMPTOM CHUHTETHYECKHX KayuykoB CKC
30 APKM-15 u nauputr KP-50. 13 nony4eHHBIX PE3YJIBTATOB CIIEAYET, YTO C IO
BBIILIEHUEM COZIepkKaHusl MoaupULIMpoBaHHOrO OeHTOHHUTA B Kayuyke CKC-30
APKM-15 yBenuuuBaeTcsl MPOAOIKUTEIbHOCTh CTAIMA MHAYKIIMOHHOTO MEPHO/Ia
peakuuu okucieHus. [Ipu 3TOM CKOpOCTh MOIIOLIEHUST KUCIOPOAA U JIaKe IOCHe
OKOHYaHMs IepUoJa WHAYKIHMHM IPAKTUYECKH HE MEHSETCS. YCTAHOBJIEHO, YTO
3G (HEKTUBHOCTH OHOM M TOM K€ KOHUEHTpAIM MOAU(PUIMPOBAHHOTO OEHTO HUTA
B HEOUYMIIICHHOM Kay4yKe BBIIIE, YeM B OUYMILIEHHOM. [10-BuaMMOMY, 3TO CBSA3aHO C
HaJIMYueM B nocienneM anTuokcuaanta BC-1. HeoOxoaumo Takxke OT METUTh, UTO
IPY BBICOKMX KOHLUEHTPALUAX MOAU(PUIMPOBAHHOTO OEHTOHUTA YBe-
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JUYEHHE NePUO0Ja MHAYKIIMH COMTPOBOXKAAETCS POCTOM CKOPOCTH MOTIIOUIECHUS
KHUCJIOPOJIa B MEPUO UHAYKIUU.

bbuti omnpezeneHbl KOJIWYECTBa KPUTHUECKONM KOHIEHTPALMU MOIUMDUIIMPO
BAaHHOTO OEHTOHWTA, COOTBETCTBYIOIIMX TOYEK IEPEruOOB Ha KPUBOWU «IIEPHOJ
WHIYKIUK — KOHIeHTpalusa antuokcuaanTay 0,06 u 0,013% (1,4 107 u 2.4 107
MOJIB/KT'), COOTBETCTBEHHO, ISl HEOUHIIEHHOTO W OYMIIECHHOTO Kayuyka. Kpurtu
YEeCKUEe KOHIICHTpAIuu MOIU(PUIIMPOBAHHOTO OCHTOHHMTA NPU OKUCICHUU TEXHU
yeckoro u ounieHHoro kayuyka CKC-30 APKM-15 cootBerctBytot 0,23 u 0,6%,
YTO CYIIECTBEHHO BbIIIE, YeM Juisl AuOyTuiadranata. DPQPEeKTUBHbIE KOHCTAHTHI
pacxoma momuduiupoBanHoro 6enronuta B kayuyke CKC-30 APKM-15 paBHbI
4,1 ‘10 ¢! ast oummieHHOTO U 2,1 10* ¢! s TexHUUIECKOTO Kay4yyKa, 4YTO CBU
JIETEILCTBYET O OOJBIIOM €r0 BJIMSHUU HAa MOOOYHBIC PEAKIIUU JJII TOPMOKEHUS
OKHCJICHHS 3JITaCTOMEPOB.

HccnenoBanus TEIIOBOTO CTAPEHHUs BYJIKAHHM3ATOB, CTAOMIM3MPOBAHHBIX

MOIU(DUIIMPOBAHHBIM OCHTOHUTOM, MOKAa3ald, YTO C YBEIMYECHHEM IPOIOJIKU
TEIbHOCTH BpPEMEHU CTapeHHs, HaAOII0AAETCsl YMEHBIIEHHWE OTHOCHUTEIHHOTO
YIUIMHEHHSI KOMITO3UTOB, IO CPABHEHMIO ¢ 00pa3laMu, CTaOUIM3UPOBAaHHBIMU HEa
3oHoM /I. Ilo-BHamMoMy, B IpoOLIECCE TEILUIOBOTO BO3JEWUCTBHS MO JIEHCTBHEM
BYJIKaHHM3YIOUIUX areéHTOB B COCTABE OJIUTOMEpA, MPOUCXOIUT JIOMOJIHUTEIBHOE
CTPYKTYPHUPOBAHUE BCJICICTBHE YE€TrO M IPOUCXOJUT BO3PACTAHUE KECTKOCTU H
YMEHBIIICHUE 3HAYCHUN OTHOCUTEIHHOTO YIJIMHEHUS! KOMIIO3UTOB.
YcraHoBIeHa 11€71€c000pa3HOCTh TPUMEHEHUST MOU(DUIIUPOBAHHOTO OEHTO HUTA B
KadecTBe I(P(HEKTUBHBIX HATIOJHUTENECH CO CTAOMIM3UPYIOIUMH CBOM CTBaMHU IS
KOMIIO3ULIMOHHBIX JJIACTOMEPHBIX MAaTEpHaloB, YTO MO3BOJMIIO CO KpaTUT
TEXHOJIOTHYECKOTO MPOIecca U LEeJIeHaNpPaBIeHHOE PErYIIMPOBAHUE CTPYK TYPHBIX
U (PU3UKO-MEXAHUUECKUX XapaKTEPUCTUK BYJIKAHU3ATOB.

B gerBépron mase aucceprauun «McciaegoBaHue TeXHHYECKUE CBOWMCTB
HAMOJHEHHBbIX KOMIIO3UIHOHHBIX 3JIACTOMEPHBIX MATEPHAJIOB MOAMPUIIHPO
BAHHBIM O€HTOHMTOM) IIPUBEICHBI PE3ylbTaThl WCCIEIOBAHUE BIUSHUS MOJU
(bUIMPOBAaHHOTO OEHTOHUTA HA TEXHUYECKUE CBOMCTBA KOMITO3UTOB.

N3BecTHO, YTO OMHUM W3 METOIOB BO3JCHUCTBUS Ha CTPYKTYpPY BYJKaHHU3a
IUOHHBIX CETOK /I YJIYYIIEHUS CBOWCTB KOMIIO3UTOB B HYXHOM HalpaBJICHUH,



CUHMTAETCA IIeJIecOO00pa3HbIM HCIONb30BaHue 3(P(EKTUBHBIX HaromHuTenei. Hc
CJICIOBAaHUSIMU YCTAHOBJIEHO, YTO BBEACHUE MOIU(DUIIMPOBAHHOTO OCHTOHHUTA B
ANIACTOMEPHYIO KOMIIO3UIIMIO TMOBBIIIAET 3HAYECHHUS! YCJIOBHOTO HAMPSDKCHUS MPHU
100-300%-HOM yIJIMHEHHH U MPOYHOCTh MPHU PACTSHKEHUH, IO CPABHEHHIO C PE3U
HOM, conmepxarmieir bC-50. Hanpumep, BBenenue 40 mac.d. MOAU(UIIMPOBAHHOTO
OCHTOHHMTAa B COCTaB AJIACTOMEPHON KOMITO3UIIMM HA OCHOBE OyTaJueH METHJI CTH
POJIBHBIX KayuyKOB MPUBOAUT K YBEIUYEHHUIO MPOYHOCTH BYJIKAHU3ATOB 10 15

MIlIa, or He HamoJHEHHOTrO Kay4yyka. B ciiydae MoauduiimpoBaHHOTO OEHTOHUTA C
OJTUTOMEPAMH U3 THUPOJIM3a M3HOIICHHBIX PE3WH JaHHBIN 3()deKxT Bo3pacraer, 1mo
CpaBHEHUIO C BynkaHu3atoB, cojepsxkaiei bC-50. Tak, Hampumep, npu couepxa
Hun 40 Mac.4. B COCTaBe 3JaCTOMEPHBIX Kommo3uuil Ha ocHoBe CKU-3, nampur
KP-50, CKMC-30APKM-15 u CKH-18, 3nauenus Fpcocrapuser 20,5 u 18,5;

13,6 u8,7;12,5u 11,4; 16,3 u 13,2 MlIla, coorBercTBeHHO. OYEBUIHO, ITO 00Y-
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CJIOBJICHO HAJIMYMEM OJIMTOMEPHOI0 IMOKPOBa Ha MOBEPXHOCTH YaCTHII, CIIOCO0
CTBYIOLIMX MOBBILIECHHIO 3(pdeKTa B3auMoJAeCTBYS KayuyK-HarnoJHuTenb. 06 3ToM
CBUJIETELCTBYET YMEHBIIEHUE YCIOBHOTO HANPSIKEHUS MPU YAJIMHEHUHU PE 3UH,
coliepKalux HeMOIU(PUIIUPOBAHHOTO OCHTOHHUTA.

VYcTaHOBIIEHO, YTO BBEJEHHE MOIU(DHUIMPOBAHHOTO OEHTOHHTA B KOMIIO3U
MY 3HAYUTEJBHO IOBBIIIAET CONPOTUBICHUE PE3UH K pa3aupy IO CPaBHEHUIO C
cepuitHo npumensembiM BC-50 (Puc.3). 910 0coOeHHO SIpKO MPOSIBISIETCS TIPU CO
nepxxanuu 40-60 mac.u. Ha 100 Mac.4. OyTagueH METHII CTUPOJIbHBIX KayuyyKax,
T.€. CONPOTUBJIEHUE K pa3aupy nossimaercs 82,4 kH/m).
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2- CKU-3; 2 — Hauput KP-50; 3- CKMC-30; 4- CKH-26.
MOB (-A-A-) u BC-50 (-¢ -+-).
Pucynok 3. 3aBucumocTts conporusiieHus pazaupy (Pa) pe3un ot conep:xanus
HANOJTHUTEJIEH.
UccnenoBanve BausiHUS MOAU(GUIMPOBAHHOTO OEHTOHHWTA Ha JAMHAMHYE



CKHME€ CBOMCTBA PE3WH MPU MHOTOKPATHOM CKAaTHUU M PACTSHKCHHH I0Ka3asio, YTO
IIPY BBEICHHUH €T0 B COCTAB PE3MHOBBIX CMecel HaOJIOMAaeTCsl YMEHBIIICHUE TeIl
71000pa30BaHUsl U OCTAaTOYHOM AedopMaliuu U HanOoJbIIee 3HaYCHUE HaOMI0IaeT
cs ripu conepxanuu 40-60 mac.u. Ha 100 mac.4. kayuyka.

Ha ocHOBe 3KCIepMMEHTANBHBIX JAHHBIX YCTAHOBJIEHO, YTO TPH KOMOWHA
1 MoauduIupoBaHHOTO OeHTOHMTA ¢ Texymieponamu (11324, K354 u np.) Tak
xe maet onpenenaeHHb 3 dekt. Tak, ¢ yBeIMUeHUEM COACPKaHUS €ro, MPU KOM
OWHAIMKN C TEeXyIIepolaMU YIPYTO-IIPOYHOCTHBIC CBOWCTBA BYJIKAHM3ATOB TOBBI
MIAFOTCSI. DTOT MPOIECC MOXKHO PEryITHPOBaTh U IICJICHANPABICHHO YIy4IlIaTh Psiji
TEXHOJIOTMYECKUX M TEXHUYECKHUX IMOKa3aTeJed KOMITO3UIIMOHHBIX 3JaCTOMEPHBIX
MaTeprajioB W TONy4aT pPa3IMdHbIC PE3NHO-TEXHUYCCKHUE W3CIIUU C 3apaHee 3a
JTAaHHBIMH CBOMCTBaMHU.

b0 mccnenoBanbl BIUSHUE MOIU(DHUIIMPOBAHHOTO OCHTOHUTA HA JJICKTPO
dbusznueckue W paavaloOHHBIE CBOMCTBA PE3WH. YCTAHOBJICHO, YTO BYJIKAHU3ATHI
cozieprkanuii MOIU(MUIIMPOBAHHBIM OCHTOHHT, XapaKTePU3YIOTCS ITOBBIIIICHHBIMU
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3HAYEHUSIMU 0OBEMHOIO YIETBLHOTO AEKTpUUYecKoro conportusienus (Igev=13-16),
IPOYHOCTRI0 Ha mpoboit (510°-27107 Om/M) u Kod(GUIHEHTOM pagHALEOH HOM
croiikocTeio (0,8-0,99). D10, mpexae Bcero, SBISETCS CIEACTBUEM TOr0, 4YTO
annpeTUpOBaHHBIA CJIOW MOBEPXHOCTH YACTHUI] MOAU(DUIMPOBAHHOTO OCHTOHHUTA
U30JIUPYET OTJIEIbHbBIE YACTHULIbI, IPUBOALINE K 00pa30BaHUIO, TOKOTIPOBOASILIUX
CTPYKTYp U CIIOCOOCTBYET MOBBIIIEHUIO €T0 3alUTHOM crtocCOOHOCTH. B 0cHOBE *e
UX JIEKUT OOpa3oBaHUE pa3BUTOW MEX(Pa3HOW T'PaHULBI CO CBA3SMU BBICOKOM
SHEPrUH, O YeM CBUJECTEIICTBYET YMEHIICHHE 3JEKTPHUUECKOM MPOYHOCTH IO
npo0oro, KodduIMeHTa paaualiMOHHOW CTOMKOCTH PE3WH, HAIMOJHEHHBIX HEMO
TU(UIMPOBAHHBIM OEHTOHUTOM.

Takum 00pa3zoMm, yCTaHOBJIEHA LIEIECOOOPAa3HOCTh U NMEPCHEKTUBHOCTb MC
N0JIb30BaHUS. MOAU(ULIIMPOBAHHOIO OEHTOHWTA, B PELENTYpax 3JACTOMEPHBIX
KOMIO3UIMH JIJIs1 TIPOU3BOJICTBA PA3JIUYHBIX TUIIOB PE3UMHO-TEXHUUECKUX H3/ETHUil
U ILIUH.

B msaroit maBe auccepraiuu «Pa3padoTka HaydYHO-METOAUYECKUX NMPUH
HMIOB CO3AAHUSI NMPOU3BOACTBEHHBIX PpelenTyp, TeXHOJOrUsl KOMIIO3MLHMOH
HBIX JIACTOMEPHBIX MATEPHAJIOB U M3/IeJIUH W3 HHUX € HCNOJIb30BAHMEM MO
ANGUIMPOBAHHOTO OEHTOHUTA» TIPUBEICHBI PE3YJbTaThl KOMIUIEKCHOTO UC
CJIEIOBaHUSl O 1EJIeCO00Pa3HOCTU UCIOJIb30BAHMS MOIU(MULIUPOBAHHOTO OEHTOHU
Ta B Ka4e€CTBE BHICOKOAKTHBHOTO HATIOJHHUTENS B MIPOU3BOICTBE KOMIIO3HIIMOHHBIX
AIIACTOMEPHBIX MAaTepHAJIOB JJIsl MOJYYECHUS PA3IUYHBIX PE3NHO-TEXHUYECKUX U3
JeJINU Pa3InYHOr0 Ha3HAYEHUS C 3apaHee 3a1aHHbIMU CBOMCTBAMH.

W3BecTHO, YTO CyIIECTBYIOIINWE MPOMBIIIJICHHBIE PE3UHOBBIE CMECH, Kak
PABUJIO, SIBJISIIOTCS MHOTOKOMITIOHEHTHBIMM cucTeMaMd. OHU COCTOSIT U3 pa3iuy
HBIX 1O CBOEH XMMHMYECKOW MPUPOAE U CTPYKTYpEe, a TaKKe PEaKIMOHHON CIO
COOHOCTH MHIPEAUEHTOB. B 3TOH CBsI3U OBLIO BaXKHBIM BBISICHUTH, COXPAHSIOTCA
J1 CBOMCTBA MOAU(PHUIMPOBAHHBI OCHTOHUT, U €r0 MOBEJECHHUE B CYIIECTBYIOIINX
IPOU3BOJICTBEHHBIX YCIIOBUSX TMOTYYEHHUS KOMIIO3MIIMOHHBIX 3JTaCTOMEPHBIX Ma



TEpPHUAJIOB U Psifia PE3UHO-TEXHUYECKUX U3/ICIIHIM.

HccnenoBanuch pe3uHbl U3 CYHIECTBYIOIIMX TPOU3BOACTBEHHBIX PELEITOB U

YCTAHOBJIEHO, YTO IPOU3BOACTBEHHBIC CMECH, HAINOJHEHHBbIE HEMOIU(DUIIMPOBAH
HbIM OCHTOHHMTOM, IO 3KCIUTyaTallMOHHBIM CBOMCTBAM HE OTIMYAIOTCA OT CEpHUil
HBIX KOMITO3HMITNH 1 TTOJTHOCTHIO oTBevaroT TpeboBanusm TP, TY, TOCT u OCT.
Opnnaxo, Ipy BHICOKUX CTETICHSIX HAITOJIHCHUS HAOMIOMAETCS 3aMETHOE CHIKEHUE
MJIACTUYHOCTH, BO3pACTaHUE KECTKOCTH 110 Jleho pe3MHOBBIX cMecel U TBEPIAOCTH
KOMITIO3UTOB. B TO k€ BpeMs 3KCITyaTallHOHHbIE CBOMCTBA KOMITO3ULMid, B 1,2-1,4
pasa NpeBBIIIAI0T COOTBETCTBYIONIUE MTOKA3aTeIM KOMIIO3UTOB, HAIOJTHEHHBIX Ka
onuHoM (Ta6m.4).
DTO COOTBETCTBYET pe3yJibTaTaM MCCIIEIOBAHUM Ha MOJIETBbHBIX cMecsax. B ciyyae
UCIIOJIb30BaHUsI TEPMOOOPaOOTAaHHOTO OCHTOHHUTA B MPOU3BOJCTBEHHBIX CMECSX
BBens > 30 mac.u. Ha 100 mac.4. kayuyka, HaOMIOJAETCS 3aMETHOE CHIKEHUE I1J1a
CTUYHOCTU U TOBBIIIEHUE BSI3KOCTH PE3UHOBBIX CMECEM, [0 CPABHEHUIO CEPUITHO
PUMEHSIOLIErOCs KaoJINHa.

[Ipu >TOM [17151 yBETUYEHUS JIACTUYHOCTH U YMEHBILIEHUS BA3KOCTH B P€
LENTypax YBEIUUYUBAIM COEPKAHUE TIACTU(PUKATOPOB U MaryuTenen 10 15-20%.
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Taoauna 4

TexHosornyeckne M IKCIVIYaTALIMOHHBbIE CBOWCTBA Pe3UH /JI U3rOTOBJIECHUS

AeTaJM ¢ TEKCTWIbBHBIMH M MeTa/uimdeckuMu kapkacamu (Comep:xanue
HaNoJIHUTeJIeli B pe3uHax 76 mac.4. Ha 100 mac.4. kayuyka).

HaunmenoBanue Komnoszunus ¢ Tex Komnoszunus
MOKa3a TeIHu CTUJIBHBIMU KapKacamu METaJUIA Y€CKUMU
KapKacamu
Hanomuurenu
EK Hb EK Hb
P, ycn.en. 0,35 0,40 0,40 0,40
fp, MIla 9,2 12,6 3,6 5,3
Eors, % 320 310 200 200
Fusr, % 8 6 4 4
Pa, kH/M 42 58 44 53
Kneiikocts (BH-5006, 1,06 1,08 1,20 1,36
Harpyska 1,5), kr.
Anre3voHHas mpoy 0,80 0,82 0,74 1,10
HOCTh, MIIa
Taoauna 5

TexHoJI0rHYeCKHE U IKCIIIYaTATUOHHBIC CBOJICTBA PE3NH AJd U3TOTOBJICHUSNA



AeTAJM ¢ TEKCTWIBHBIMH M MeTa/uimdeckuMu kapkacamu (Comep:xanue
HaNoJIHUTeJIed B pe3uHax 76 mac.4y. Ha 100 mac.4. kayuyka).

HaumenoBanue Komnoszunus ¢ Tex Komnoznnus
II0Ka3a TeIHu CTUJIbHBIMHU KapKacamu MeTaJJInue CKUMH
KapKacamu
Hanonuurenn
EK Tb EK Tb
P, ycn.en. 0,35 0,45 0,40 04
fp, MIla 9,2 13,6 3,6 7,9
Eors, % 320 300 200 210
Fusr, % 8 6 4 4
Pa, kH/Mm 42 61 44 53
Knetikocts (BH-5006, 1,06 1,48 1,20 2,00
Harpyska 1,5), kr.
AJre3uoHHas mpoy 0,80 1,62 0,74 1,10
HOCTh, MIIa

Oxazanoch, YTO IKCIUTyaTallMOHHBIE CBOWCTBA BYJIKAHM3ATOB, CONEPIKAIINX
TepMooOpadboTaHHOrO OeHTOHMTa B 1,2-1,6 pa3a BbIle, YeM TAKOBBIX B ClIydac ce
puitnoro kaonuHa (Tabmn.5). YuurbiBag TO OOCTOATENHCTBO, YTO HAMOJIHEHHbBIE
AJIACTOMEPHBIE KOMMO3UIIUU TEPMOOOPaOOTAHHOTO OEHTOHUTA MMEIOT OONBIIYIO
KOH(EKIIMOHHYIO KJIEHKOCTb, KOTOpBIE MO3BOJISUIM IOJydaTh apMUpPOBAaHHBIE DE
3MHO-TEXHUYECKHE U3JIENHsI, 0€3 IPUMEHEHUS JTOTIOTHUTEILHBIX CBI3YIOIIHE.
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Tabauna 6
TexHoJOrHYeCKHe U IKCILIYaTAIIMOHHBbIE CBOWCTBA Pe3WH /ISl H3TOTOBJICHUS
¢popmoBbIx gerasiel (Cogep:xanue HanoaHuTe el 40 mac.4. Ha 100 mac.4. ka
YUYKa).

HanmenoBanue nokasareian Jlnst mpoKITaiku J171s1 TOpMO3HBIE
KOJIOJIKH

Hamosaurenu

ITo I'OCTy MOb [To I'OCTy | MObB




P, ycn.en. u/6 0,2 0,2 0,3-0,4 0,33
d, kr/m’ 2400-1700 2550 2200-24 | 2350
fp, MIla 45-52 473 00 13,3
Eom, % - - 12-16 280
FH3F, MlIIa 32-82 54 220-300 -
VYnenbHas ynapHas -
BS3BKOCTh, KJ[X/xK 3-12 7 -
Teepnocts o TUP, 95-100 99 - 44
ycn.en. Tennopas ycazka, 0,2-0,6 0,56 40-50 -
% H/m 0,8 0,98 - 0,92
K: 110 oTH yzuI. u/m 0,9 0,98 u/m 0,84 0,99
Kw 110 OTH. Y11 20-40 28,3 /M 0,95 -
N3Hoc 1o Becy, Mr/yac 0,1-0,8 0,4 - -
Bonomnornamenue, % -
D} heKTUBHOCTD
TOPMOXKECHHS KOJIOJIOK MPH
T=20"5°C,ckopocTh 300 350 §
80xM/gac.P=5MIla,n/mMmm )
npuT=75+5°C ckopocts 100 0 03518 06 0 5’17(())02 )
kM/dac, P=5 MIla, u/m T i i )
M3HOC 110 TOJIIIUHE, MM i

WccnenoBanus ¢ mpoOU3BOJICTBEHHBIMU CMECSIMU MOAM(PUIIMPOBAHHBIM O€H
TOHUTOM (MOIU(PUIIMPOBAHHOTO OJIUTOMEPOM TMOJYYEHHOTO U3 U3HOIIEHHBIX Pe 3UH
MeToioM Tnuposuza) BMecTo Oenmoil caxku bBC-50 u BC-75 mo3Bonunu HailTu
COBEPIIEHHO HOBBIE BO3MOXKHOCTH JIJIS IOTYUYEHHS PE3UHO-TEXHUUECKUX U3CIIHI.
Tak, HanpuMep, peryaupyst KOJIMUYECTBOM MOAU(PUIIUPOBAHHOTO OEHTOHUTA U JIPY
TUX WHTPEIUEHTOB B CMECH MOXKHO JOOUTHCS MAKCUMAIbHYH) HM3HOCOCTOMKOCTH
Marepuana. JToT IyTh COBepIIeHHO HenocTyneH s bC-50.

Taxk, 3amensist 70 mac.4. BC-50 nma 100 mac.4. Momu(pUIIMPOBAHHOTO OCHTO
HUTA, MOXKHO COXPAaHUTh M3HOCOCTOMKOCTb, TOIJIA KaK YBEIMYEHUE COAECPIKAHUS
BC-50 mo 100 mac.u. Benetr k morepe Ha 25% H3HOCOCTOMKOCTU. BbUIO yCTaHOB
JI€HO, YTO MOAU(DULIMPOBAHHBIN OEHTOHUT MOXKHO 3aMeHUTh BC-75 1o 80%
(Tab6m.6-10).

Wtak, MOXXHO 3aKIIFOYUTH, YTO MOAU(DHUITMPOBAHHEIN OEHTOHUT MOTHOCTHIO
3amenser bC-50 u no 80% BC-75 B peuentypax pe3smHOBBIX CMECEH ISl Oy4de
HUS PE3UHO-TeXHUUYECKUX u3aenuil. [Ipu sTom ciemyer o0si3aTeIbHO YMEHBIIUTD
conepxkanue muactudukaropo Ha 80% u cradbunuzaropoB 90%.
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[TokazaHo, 4TO B MPOU3BOJCTBEHHBIX PE3UHOBBIX CMECAX MOAUPUIIUPOBAH
HBI OEHTOHUT (MOIUMUIIMPOBAHO HU3KOMOJICKYIISIPHBIMU TIOJTUATHIICHAMH ) TIPO
ABIIIET OIHOKPATHBINA XapaKTep BIUSHUS HA CBOMCTBA pe3uH (110 coaepkanus 30



Mac.4d. Ha 100 mac.4. kaydyka), KaK U B CJIy4asiX CEpUMHBIX MAJIOAKTUBHBIX MUHE
paneHbIX Hanoauutenei ( kanun, I1 803, IT 701, IT 705).

Tabauna 7
TexHoI0rHYEeCKHE U IKCIIYaTAMOHHbIE CBOMCTBA PEe3UH /JIsl U3TOTOBJICHUSA
He(OpMOBBIX JeTasell kieeBoM MeToaoM (CcoaepxaHue HATIOJHUTeEJIEH B
pe3unax 10-350 76 mac.4.; H-24 21mac.4.; 4867 16 mac.4. na 100 mac.4. kay
qyKa).

HANMMEHOBAHUE 10-350 H-24 4867
TIOKA3ATEJIEN
HAITOJIHUTEJIN

EK MOb EK MOBb EK MOb
IInacTU4HOCT®D, 0,41 0,39 0,45 0,45 0,46 0,45
yen.en. Kneitkocts 0,84 0,96 0,81 0,99 0,79 0,92
KonbrieBoit monyns, 3/2 5,7 5,5 3,2 34 4,0 4,5
du3zMex. CBOMCTBA:
fp, Mna 6,5 11,14 15,0 16,8 15,5 18,2
Eom, % 250 360 550 860 500 660
Eocr, % 25 14 30 18 30 16
Comp. o pazaupy, kH/m 18,8 22,2 21,0 23,2 20,7 21,5
Teepnocts no [opy-A 64 66 72 68 55 61
DJek.mpoy. 1o npoooto,
oM/M 1,910° | 1,110 | 1,6°10° |3,410°| 2,8°10° | 4,810°

TexHonornyeckre M SKCIUTyaTallUOHHBIE CBOWMCTBA MOJYYEHHBIX MPU 3TOM
PE3MHOBBIX H3JIE€JIUI MOJHOCTHIO OTBEYAIOT TPEOOBAHMUSIM TEXHOJOTHMUYECKOIO pe
maMenta 1 OCT. OaHako, 3HAYUTENbHOE OTIIMYME KOMIIO3UTOB IMPOSIBISIETCA HPH
OOJBIIMX KOHUEHTpAIMUsAX MOAU(DUIMPOBAHHOTO OEHTOHUTA TaK e, Kak 3TO
HAOIIOAAJIOCh U JJIs MOJENbHBIX cMecel. TexXHONorn4ecknue U TEXHUYECKUE CBOU
CTBa OTKJIAHAIOTCS, OT PEYyCMOTPEHHBIX TEXHOJIOIrHYeCKUX pernaMmeHToM n OCT.
BBenenne 0onpImnx KoIu4ecTB MoauuimpoBaHHoro 6eHtonuta (> 40 mac.4. Ha
100 mac.4y. kayyyka) IPUBOAUT K 3aMETHOMY BO3pAacCTaHUIO IUIACTUYHOCTH M B3
KOCTH PE3MHOBBIX CMeceil. YIpyro-mpo4HOCTHBIE CBOMCTBA PE3HH, COAEpPKALIUX
MOIM(ULIMPOBAaHHBIM O€HTOHUT B 1,2-1,5 pa3a npeBhIILIAIOT TOKA3ATENN PE3UH,
COJEPIKALUX CEPUUHBIE HU3KOCTPYKTYpPHBIE HAMOJHUTENU. s mOoCTHKEeHHs 3a
JaHHBIX CBOWCTB, HEOOXOAMMO YBEIMYUBATh COAEPIKAHHME YCKOPUTENEW BYJIKAHU
3aimu Ha 10-15%, yMeHbIIUTH copep X aHusl MIACTU(PUKATOPOB U MATYUTENCH Ha
50-70% 3a cueT MmonuduKaropa.

Bynkanuzarsl, cogepskaiiue MoauUuIupoBaHHbIM OEHTOHUT 001a1at0T
OONBIINM 3HAUEHUEM TEMIIEPATypPhl XPYIKOCTH, TEPMO-MACII0-0€H30CTONKOCTHIO,
paMallMOHHOW CTOMKOCTBIO U MOBBIICHHOU 3JICKTPUYECKON TPOYHOCTBIO, IO
CPAaBHEHUIO C CEPUITHBIMU MPU3BOACTBEHHBIMH 00pa3aMHu.
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Ka).

Tabauna 8
TexHo/IOrHYecKHue U IKCIUIYaTAIMOHHbIE CBOMCTBA Pe3MH JJIA KOHBEHEePHBIX
JeHT Ne 160216 (Conep:kanue HanoJHuTesaed 46 mac.y. Ha 100 mac.4y. kayqy

HaumenoBanue mmokasarens

Pes3una namnosHeHHas

TexHoI0OrMYeCKHEe U IKCIJIYATAIIHOHHbIE CBOICTBA Ka0eJIbHbIX Pe3UH MAPKHU

bC-50 MOBb
[lmacTuyHOCTD, yCII.€I. 0,49 0,47
[[I0THOCTB, KI/M’ 1310 1310
KomnbrieBoit Mmomyib, 3/2 2,0 3,2
du3nuKo-MeXaHUIECKUE
cBoiictBa: fp, Mma 16,8 18,2
Eorn,% 760 750
Eoer,% 30 24
ITocne crapenus, 373K,72
gac: fp, Mma 15,9 17,4
Eorn,% 700 650
Eoer,% 26 20
ConpoTHBIICHHUE TI0 pa3Iupy, 23,7 24,2
kH/m Uctupaemocts, mv/ JIx 42 25
Teeprnocts no [lopy-A 65 66
OrHECTOMKOCTB, C 45 45
Taoaumna 9

>ni-30 (Conep:xkanue HanojauuTeaei S0 mac.y. Ha 100 Mmac.4y. Kaydyyka).

HanmenoBanue rmokasarens

Pe3nna HammomHeHHAsA

BbC-50 MOBb




[InacTU4HOCTD, YCII.€/I. 0,35 0,32
Kosnbueroit monyib, 3/2 2,7 2.5
dusmex. cBoucTBa: fp, 7.5 10,7
MlIIa EOTH,% 820 470
Eocr,% 50 37
[Tocne paauar.crap. fp, 3.8 10,5
Mlla EOTH,% 170 300
Eocr,% 42 30
CompoTruBneHue 22,1 26,8
pazaupy,kH/mM TBepaocTh mo 67 70
[Hopy-A
DIeKTpHYECKHE 2,7 10" 2,4 10
IIOKA3aTelI. Cv, OM M 150,1 180,2
e 0,100 0,099
tg0
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Taoauna 10

TexHo0rMYeCKHE U IKCIJIYaTAINOHHbIEC CBOMCTBA PEe3UH /151 U3TrOTOBJICHUSA
¢popmoBbIx getasiei (Cogep:xanue HanoJHuTe/ el B pe3uHax 80 mac.4. Ha 100
Mac.4. KaydyKa).

HaumenoBanne nmokasareien 10308 8313 A

Hanonsurenun

Kaonuu MOb | Kaomun | MOb

P, ycn.en. 0,36 0,35 0,35 0,34
Konad.kneitkoctu 0,58 0,62 0,57 0,63
KosnbueBoit Mmonyib, 3/2 3.8 4,5 3,5 3,5
fp, MIla 13,4 14,9 14,2 15,1

Eormn, % 200 220 460 480

Eocr, % 6 2 12 14

Krno otH.ymi. npu373 K B TeueHue

72 dac. 0,89 0,98 0,90 0,94
ConpoTtuBneHue 1o pazaupy, 18,3 22,1 18,4 21,3
kH/M Teeprocts o Ilopy-A 59 61 52 56

Ha mpeanpusatuax AO «Y30ekpe3nuHoTexHuka»,(B Hacrosimee Bpemsi CII
«Anrpenpesunorexauka»), OO0 “Anbar” (panee Tamr PTHU, OOO «Owmax pesu
Ha», OO0 «Rabba») u manom mpennpusitun “Karpon”, “KAFOLAT REZINA”,



“Tamkent Pesuna”, NTTS “KOMPOZIT” Obimu anpoOupoBaHbl W BHEIPEHBI
(1995-2016 rr.) pazpaboTaHHbIE HAMOJIHUTEIN BMECTO MPUBO3HBIX JOPOTOCTOS IIMX
KOMIOHEHTOB. [IpOM3BOACTBEHHBIE CMECH U pPAa3NIUYHBbIE PE3UHO-TEXHHUYECKHE
U37eNUsl Ha MX OCHOBE OBUIM H3TOTOBJIEHBI MO CYIIECTBYIOIIEH TEXHOJOTWH, a
TEXHOJIOTUYCCKUE TIapaMeTphl M3MEHEHBI Ha OCHOBE pa3pabOTaHHBIX TEXHOJOTH
YEeCKUX PpErTaMEHTOB Ui KaKIOTro W3ACTUU. TexHomormueckne M (HU3HKO
MEXaHUYECKUE CBOMCTBA TOTOBBIX WU3JIETUN MOJHOCTHIO COOTBETCTBYIOT TpeOOBa
HUSIM JIEHCTBYIOIIMX TEXHUYECKUX TOKyMEHTALUH.

BbIBO/IbI

1. IlpennoxeHsl Hay4YHO-TEXHOJIOIMYECKUE MPUHLMUIIBI CO3JAaHUS BBICOKO
3G (HEKTUBHBIX 37aCTOMEPHBIX KOMIO3UMLMOHHBIX MaTrepuajoB C MCIOJb30BAHHEM
CTPYKTYPHO-XUMHUYECKUX MOAU(PUIIMPOBAHHOTO OeHTOHMTa Y30ekucrana. llomy
YEHHbIC HAay4YHBIE PE3YJIbTaThl, TEXHOJIOIMYECKHE pa3pabOTKU SBUIUCH OCHOBOM
CO3/1aHMSI 3JJaCTOMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB C 3aJaHHOU CTPYKTYpOHl U
CBOICTBaMH, (PU3MKO-MEXaHUYECKUMH U OKCIUTyaTallMOHHBIMU XapaKTepUCTU
KaMHU.

2. IlpennoxkeHa TEXHOJOTUS CTPYKTYPHO-XHMHUYECKOW MOAU(pUKAIUU OEH
TOHMTA, NPUTOJHBIX B Ka4eCTBE HAIIOJHUTENSA JUIsl IPOU3BOJACTBA KOMIIO3ULIMOH
HBIX AJIaCTOMEpPHBIX MaTepualioB. [loka3aHo, 4To TepMOOOpabOTKa OEHTOHUTA MpPHU
673K npuBOIUT K CTPYKTYPHBIM M3MEHEHUSM, B YACTHOCTH YBEJIMYECHHUIO MACJIO-
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€MKOCTH U YIEJIbHON TI'e€OMETPUYECKOW MOBEPXHOCTH, OOYCIIOBIEHHOE IPOTEKa
HUEeM Tertodu3ndeckux mnpoieccoB. [Ipu a3Tom Takke ObLT 0OHAPYKEH POCT KOH
LEHTpAIMU CBOOOIHBIX PAMKAIOB, MPUBOIALIIMX K 00pa30BaHMIO MapaMarHUTHBIX
LHEHTPOB, KOTOpBIE SIBUJIUCh OCHOBOW JUIsl OLEHKH psAJla CBONCTB CUCTEMBI 3ja
CTOMEP-HAIOJTHUTEIIb.

3. IlpennoxxeH MoAM(PUIMPOBAHHBIA OCHTOHUT (MOAM(PHUIIMPOBAHHBIN OJIU
roMepamMu HU3KOMOJIEKYISIPHOIO IOJIMATUIICHA M IIOJYYEHHOIO M3 HM3HOLICHHBIX
PE3MHOBBIX M3ENIHUNA MUPOJIU30M), AJIS AITACTOMEPHBIX KOMIIO3ULIMA U OXapaKTepu
30BaHbl €€ (PU3MKO-XMMHUYECKHE CBOMCTBA. BBISICHEHO, BIMSHUE €ro Ha IpoLEecC
CTPYKTypooOpa3zoBaHus pe3uH. OTMeueHa CyIeCTBEHHAs! poJib MPOMEKYTOUHOTO
almpeTHOro CJIOsl, COCTOSIILIEr0 U3 CUCTEMBI CONPSIKEHHBIX CBs3€H, npu GopMuUpo
BaHUU CTPYKTYPbI JIACTOMEPHBIX KOMIIO3UIIMOHHBIX MaT€PUaIOB BICOKOM TEPMO U
paIAaAMOHHON CTOMKOCTBIO.

4. BeisiBneHbl 0OCOOEHHOCTH B3aUMOJIEHCTBUSI MaKpOMOJIEKYJ KayuyyKOB pa3
JUYHOM OpUPOABl C MOAU(MUUMPOBAHHBIM OCHTOHUTOM. YCTAaHOBJIEHA B3aWMO
CBSI3b MEXK]y CTPYKTYPHO-aJICOPOLMOHHON aKTUBHOCTHIO HANOJIHUTENIECH C TEXHO
JOTUYECKUMH M (PU3UKO-MEXAaHUYECKUMU CBOMCTBAMHU IOJYUYEHHBIX 3JaCTOMEP
HBIX KOMITO3HIIUH.

5. WccnenoBanbl 0COOCHHOCTH MpoLEcca CMELIEHUsl 3JIaCTOMEPOB C paspa
OOTaHHBIMU HAIOJIHUTEJISIMA Ha OCHOBE OEHTOHMTA (MCXOJHOTO TEPMOOOPaOOTaH
HOro, MOAM(GUUMPOBAHHOTO OEHTOHHMTA) U UX KOMOWHALMU C IPYTUMHU HHTPEAU



€HTaMH YCTaHOBJIEHO, YTO B CIIy4a€ MOJEIMPOBAHUS CMEIICHUS KPUTEPUEM CTE
IIEHU 3aBEPILICHHOCTU MPOIecca TUCIEPTUPOBAHUS HAIOJIHUTENS SIBISIETCS BEJH
YUMHA Pa3HOCTH TeMIeparyp (Hadyajlo M KOHELl CMEIIEHHUs), ONPEAEICHHBIX B JIByX
XapaKTEePUCTUYECKUX TOUKAX B 3aBUCUMOCTH OT KPYTSLIET0O MOMEHTA.

6.13yyeHbl TEXHOJOTUYECKHE W PEOJIOTMUYECKHME CBOWMCTBA HAMOJHEHHBIX
AJIACTOMEPHBIX KOMITO3ULIMA HCXOMHBIX, TEPMOOOPAOOTAHHBIX W MOIUMUIIUPO
BaHHBIX OCHTOHUTOM, IPHU TOM MOKA3aHO MX ONTHUMAJIbHOE COJAEPKaHUU B pE3U
HOBBIX CMECSX.

7. N3y4yeHo BnusiHUE MOAU(PUIIMPOBAHHOTO OEHTOHUTA HA KUHETUKY BYJIKA HU3ALUU
PE3MHOBBIX CMECEH Ha OCHOBE KayuyyKOB Pa3audHOUN nmpupoasl. [Ipu aToM ObLT
BBISICHEH BO3MOKHBIN MEXaHHU3M 00pa30BaHUs BYJIKAaHU3ALMOHHOM CETKHU.
[TokazaHo, uto Gmarogapsi MHOTO(YHKIIMOHAIBHOMY XapakTepy MOAU(UKATOPOB
BO3MO)KHOCTb COUETaHHUS COJIEPKAHUE BYJIIKAHU3YIOIINX ar€HTOB, YTO O3BOJISIET
YIPOCTUTH TEXHOJOTHUECKYIO CTAINIO TPUTOTOBICHUSI PE3UHOBBIX CMECEH.

8. PaccMOTpeHbI ynpyro-npo4HOCTHBIE CBOMCTBA HAIIOJIHEHHBIX BYJIKAHHM3a
TOB U IOKa3aHO, YTO HMCXOJHBIM U TEpMOOOpPaOOTaHHBIA OEHTOHUT MPOSBISIOT
3¢ (eKTUBHOE AEHCTBHME B HEKPUCTAJUIM3YIOIIEMCS KaydyyKe Ha YPOBHE MOIYYCH
JUBAIOIIMX THUIIOB HAMOJHUTEIEH, a MOAUPHUIMPOBAHHBIN OEHTOHUT YCHJIMBAIO
mei cuaTeTnyeckuii MuHepanbHbiii HanonauTenn bC-50 u BC-75. O6HapyxeHo
UHTHOUpYIOIIee NeHCTBUE MOAU(DUIIMPOBAHHOTO OEHTOHUTA MPHU BBICOKOTEMIIEpPA
TyPHON OKHCIUTEIBHOU IECTPYKIHNH IACTOMEPOB.
IlokazaHa, BO3MOXXHOCTb HAIpPABJIEHHOTIO PETYIMPOBAHUS TEXHOJOTHMYE CKUX U
TEXHUYECKUX CBOMCTB AJIACTOMEPHBIX KOMIO3ULUNA 33 CUET W3MEHEHHUS CTEHEHU
HATOJHEHUS U COOTHOILICHUS UHTPEIUEHTOB.
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9. Pa3zpaboTranbl penenTypbl KOMIO3UIIMOHHBIX JIACTOMEPHBIX MaTEPHAJIOB U
TEXHOJIOTUHU UX MOTYyUYEHUS C UCIIOIB30BAaHUEM MPEATIOKCHHBIX HAMU HAIOJIHU TENN
Ha OCHOBe OeHTOHMTA. X 3((PeKTUBHOCTH MOATBEP)KIAIach B MPOU3BOJ CTBE
pa3MyYHBIX BHUAOB PE3WHO-TEXHUYECKUX U3AeNuil. Pe3ynbrarbl HayuHbIX U
TEXHOJIOTHYECKUX Pa3pabOoTOK arpoOUMpoBaHbl MBHEAPEHBI Ha mpeanpustusx AO
«Y3kuMEcaHoaT», CyMMapHbIM SKOHOMUYECKUM 3(HEKTOM cocTaBisieT Oosiee
500 MJIH. CyM B rof.
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INTRODUCTION (Annotation of doctoral dissertation)

The actuality and relevance of dissertation theme. In the world as sortiment of
products from organic material is constantly extending and at present it is
exceeding exceeds 80 thousand items. About half of the volume of rubber
manufacturing industry constitute automobile tires, more than a third - rubber
technical products, the range of which is particularly diverse. About one-tenth the
volume of rubber industry production is the production of rubber footwear and
other national consumption products (medical devices, toys, sports equipment), as
well as conveyor belts, driving belts, sleeves, rubberized technical fabrics and



products from them. The main consumer of rubber products is a modern transport -
automobile, air, rail. So, in modern automobile is numbered about 600 details of
rubber with total weight of 120 kg'.

In the Republic are introduced new industrial enterprises, using modern
technologies, modernization of production is carried out raws number of new
products for different filds of industries. On these enterprises are widely used
products from compositional organic materials. For solving the problems, con
cerned with the further development of productions of compositional elastomeric
materials and the creation of competitive products, using local raw resources, the
improvement of technological and technical properties are developed by new or
ganic materials and ingredients, the composition staff on their base and obtaining
technology.

In the world a number of research works on the creation of rubber and in gredients,
the staff composition and obtaining technology of rubber — technical materials on
their products base are being carried out: the development of new or ganic and
inorganic fillers with nanoparticles; modification technology of mineral fillers with
organic oligomers; synthesis of organic accelerators; the receipts of compositional
elastomeric materials of different purposes with specific properties; dispersants and
plasticizers for the improvement the technological properties of compositional
elastomeric materials; the formulation and components of nano materials on the
base of elastomeric composition and obtaining technology of ma terials on their
base 1s one of the important problems of industry. The given dissertational
research in a certain degree serves the complet ing tasks, approved by Decrees of
the President of the Republic of Uzbekistan Noe PP-1071 from March 11, 2009
«About measures on organization of production of conveyor straps, agricultural
and automobile tires in the territory of SIZ Ang ren» and the Ne PD-1072 from
March 12 2009 , «About the program of measures on realization the most
important projects on modernization, technical and technolog ical reequipment of
production from 2009 to 2014», as well as in other normative legal documents
adopted in this sphere.

Relevance if the research directions priority with the main priority of science
and technology of the republic. The given research was completed in accordance
with the priority directions of science and technologies VII develop ment.
«Chemical technology and nanotechnology».

! Customstat.ru/reports/import cellulose. Php? Gelid=CNSZ4uXpk1wCFWL2 cgod4 rwM2g.
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Relevance if the research directions priority with the main priority of science
and technology of the republic. The given research was completed in ac cordance
with the priority directions of science and technologies VII development.
«Chemical technology and nanotechnology».
Review of international scientific research on dissertation theme’. Sci entific
research directed to the development of composition and technology of ob taining
composite elastomeric materials and rubber products of different purposes on their



base are being carried out in the leading scientific centers and higher edu cational
institutions of the world, including, Kyoto University, Tokyo Institute of
technology (Japan) Darmstadt Technical University, Fraunhofer Photocatalusis Al
liance (Germany), University of Surrey, Drunel University (UK), University of
Cincinnaty, Cflifornia Institute of technology (USA), Institute of New Catalytic
Materials Science (China), University of Torino (Italy), Scientific Institute of rub
ber industry, Scientific Institute of tire industry, Institute of chemistry and physics
polymer (Russia), Institute of chemistry and physics polymers (Ukraine), Tashkent
Chemical-Technological Institute, Institute of chemistry and physics polymers,
Tashkent State Technical University (Uzbekistan).

As a result of the investigations, carried out in the world on physical chemi
cal characteristics of obtaining modified ingredients and compositional elastomer ic
materials on the base are received a number of scientific results, including: it was
worked out method for obtaining the modified high- structural mineral fillers for
compositional polymeric materials were worked out (Tokyo Institute of tech nology,
Japan); developed new receipts and technological routine of compositional
elastomer materials with the age of us modified fillers overly -active substances
were worked out: (California Institute of technology, USA); materials with specific
properties, using of rubber and fibrous fillers combination (Research Institute of
rubber industry, Russia); were suggested; modified fillers with nitrogen-containing
organic compounds for produce obtaining the organic materials with specific prop
erties were implemented (Institute of Polymer Chemistry and Physics, Ukraine),
the technology of obtaining of mineral fillers with the structural changes by the
heat treatment method was proposed (Tashkent of Chemical -Technology Institute,
Uzbekistan).

In the world on obtaining of compositional organic materials with the specif ic
properties and the investigation of their physical-chemical, technological, tech nical
and exploitative operational characteristics on the raw prioritive directions the
investigations are being carried out; including: the establishment of regulations
structural changes of mineral fillers in heat treatment, leading to the increase of oil
absorption, specific surface and the concentration of free radicals; the definition of
the relationship between the structural characteristics, the nature of the surface
modified alumosilicative fillers and macromolecules of rubber; explanation the de
fining of sizing role on the surface layer fillers particles in the process of mixingthe

2Review of forign scientific research by the theme of the dissertation was made on the base:
http://www.samjackson.com/ moisture products; http://www.bajajngp.com/humidifier.html; http://www.busa.com.br/Assistencia
Tecnica#;https://www. acronymfinder.com, Journal of Cotton Science 4/2015. The USA.The Cotton Foundation. Journal of
Textile Science & Engineering.3/2014. The USA
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composition and forming a vulcanizational structures, for the development of
compositional organic materials with high radiational resistance and electrical
strength on breakdown; the creation of new generations of nanomaterials on the
base of compositional elastomeric materials.

The degree of previous study of the problem. To the scientific on working



out research the new modified fillers, formulations and obtaining technology of
filled compositional elastomeric materials and products on their base with specific
properties were devoted the works by EBBagley, R.Kruze, MLDeviny, RSOnifer,
Chang Han Day, Dzh.Kraus, A. A.Berlin, N.S.Enikolopov, G.S.Kats, F.F.Koshelev,
A.E.Kornev, A.M.Bukanov, A.A.Dontsov, B.A.Dogadkin, B.A. Shershnev hornets,
E.G.Vostraknutov, M.L.Uralsky, B.E.Gul, Yu.S.Lipatov, A.M.Smirnova,
P.A .Rebinder, T.I.Sokolova, Chuiko, N.N.Lezinev, VM Goncha rov, P.V.Rakova,
L.B.Kovarskaya, A.G.Shvarts, Yu.S.Zuyev, E.V.Utlenko, L.N.Ryazanova,
A.S.Kuzminsky, G.A.Sorokin, M.K.Krasinkova, E.N.Vindina, Yu.Yu.Kerchi,
Yu.A.Eltekov, G.A.Bloh, P.A.Lepetov, N.D.Zaharov, D.N.Mak

Kelvi, S.S.Negmatov, A.H.Yusupbekov, A.S.Ibadullayev and others. The
development of investigations on production of compositional elasto meric
materials technology fillers with different thermo-mechanical and chemical
methods for increasing the efficiency of mineral fillers. Besides that, scientific
investigations on obtaining the new effective and chemical modifiers and high
structural mineral fillers with and their usage.

At the same time, on prioritive directions on obtaining the Modified fillers
for compositional polymer and elastomer materials, are the investigations on ob
taining modified fillers of complex action; the obtaining of modified fillers on the
base of renewable sources; the investigation on obtaining the modified fillers on
the base of local raw resources; chemical modification of the existing mineral fill
ers.

The relationship of dissertation theme with the scientific- research works of
higher educational institutions, where the dissertation is being car ried out.
The dissertational work was carried out in the framework of the plan of
scientific-research works of applied projects of Tashkent Chemical -Technology
Institute A-6-319 «Development of import-substituting and export-oriented new
softeners and plasticizers for rubber compounds on the base of secondaryraw mate
rial of petroleum processing industry» (2006-2008.) P-12-41 «Development of
composition and technology of obtaining thermo corrosion resistant of on the base
of local raw materials and secondary raw materials providing energy and resource
saving» (2012-2014.), A-12-37 «Development of composition and technology of
obtaining filled compositional elastomeric materials with secondary materials and
obtaining with special properties of rubber — technical products and cables on their
basis» (2015-2017 gg.).

The purpose of the research is developing the technology of modifica tion
mineral filler and obtaining the rubber technical -products of different pur pose on
their basis.
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In accordance with the set purpose are being solved the following tasks : the
determination of physicochemical properties of mineral fillers and in fluence of
modifiers on their structural feature;



the development of technology and modification of mineral fillers with or ganic
oligomers;

the development of formulation of compositional elastomeric materials of different
purposes filled with modified mineral fillers;

the determination the influence of modified mineral fillers on plasto — elastic,
influence, rheological and technological properties of rubber compounds on the
base of rubbers of general and special purposes;

the determination the influence of modified mineral fillers on physical, me
chanical, dynamic and exploitative features of rubber and materials from them; the
development of obtaining technology of moulded and non-moulded
rubber-technical products.

The objects of the research is Bentonite of Uzbekistan, rubber of general
and special purposes.

The subject of the research: compositional materials and rubber -technical
products on their base.

The methods of the research . In the dissertation work physico-chemical,
physic, mechanical, kinematic, dynamic, and methods of designing experiments, as
well as methods of mathematical statistic were applied.

The scientific novelty of the research are the followings: offered
Scientific-proved ways of modification of functional ingredients on the base of
local resources, purposeful usage of which allowed to develop the obtaining
technology of elastomeric compositional materials and products with the given
structure and properties were suggested;
the structural changes of mineral fillers on modification concentration of free
radicals were identified of causing to the identified;
the relationship between the structural characteristics, the nature of the sur face of
modified mineral fillers and rubber macromolecules was observed; the role of
sizing layer on the surface of mineral fillers in the process of mixing the
composition and formation of vulcanizational structures, which al lowed to develop
of rubber technical products with specific properties was de fined;

the influence of modified mineral fillers on the elastic, rheological, tech nological
and technical properties of compositional elastomeric materials was de termined;
modification technology of mineral fillers and obtaining rubber technical —
products of different purposes on thir base was worked out.

The practical results of the research:

the technology of production modified mineral fillers on base of local raw
materials, which replaces the imported raw materials - BS-50 was worked out;
formulations of mineral fillers with modified compositional elastomeric materials
for obtaining moulded and non-moulded rubber-technical products of general and
special purposes were worked out;
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the obtaining technology of compositional elastomeric materials with the usage of
modified mineral fillers and rubber — technical on their base of different was
worked out.



The reliability of research results. The results of the used chemical,
physico-chemical, technological, physical and mechanical, technical and poster
methods of analysis were reassured by aggregatory and experty — industrial test
ings, as well as recommendations to the usage of worked out modified mineral
fillers in the production of compositional production elastomeric materials and
technology of their obtaining.

Theoretical and practical importance of research results. The scien
tific importance of the research is to identify the scientific — proved modification
ways of functional ingredients on the base of local raw materials, the purposeful
usage of which allowed to develop the formulations and obtaining technology of
elastomeric compositional materials and products with the given structure and
properties.

The practical importance is in that, the production of modified mineral
fillers, the formulations of filled compositional elastomeric materials and obtaining
technology of import-substituting and export-oriented rubber — technical products
on their base were worked out.

Implementation of the research results. The developed technology of production
modified mineral fillers, the formulations of compositional elastomeric materials
with their usage and obtaining technology of rubber- technical products on their
base of different purposes was introduced in the enterprises on the produc
tion of moulded and non-moulded rubber -technical products of Joint-Stock Com
pany «Uzkimyosanoat » (letter 05-3584/M , 4.11.2016). This gives possibility to
reduce the import of mineral fillers and BS-50 for the production of compositional
elastomeric materials and it enlarges the production of rubber -technical products
for different purposes. Testing results of the study.

Approbation of research results. Materials of dissertation work were re ported
and discussed at: Republican scientific-technical conference «Composition al
materials and its usage» (Tashkent, 1994, 1998); International conference «Mo dern
problems of polymer science » (Tashkent 1995); International symposium on
mechanical-chemistry (Tashkent 1995); International scientific-technical confer
ence «Ecological education and problems of preservation environment» (Tashkent
1997); Republican scientific — technical seminar «Compositional materials on
modern step of the Republic of Uzbekistan» (Tashkent 1997); Scientific — tech nical
conference «Istiglol», «Problems and perspectives of chemistry and chemical
technology» (Navai , 1998); Scientific conference of young scientists «Technolo gy
of physics and chemistry of high-molecular compounds»(Tashkent , 2000); In
ternational scientific — technical conference «New technologies of recycling the
wastes of production and consumption on chemistry» (Tbilisi, 2004); International
scientific — technical conference «The improvement the relationship of education
and science in XXI century and actual problems of increasing the training quality
of highly-qualified specialists » (Chimkent, 2006); Regional scientific — technical
conference «Modern problems of science, techniques and education» (Djalolabat,
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2006); Republican scientific — technical conference «The role of women scientists



in the development of scientific — technical progress» (Tashkent, 2006, 2008); In
ternational scientific — technical conference «High technologies and perspectives of
educational integration of science and production» (Tashkent, 2006); Regional
central- asian international conference on chemical technology ChT-07, Cht-12
(Tashkent, 2007, 2012); Republican Scientific — Technical conference «The ob
taining of nano-composites, their structure and properties» (Tashkent, 2007); Re
publican Scientific — Technical conference «Modern technology reprocess of local
raw materials and products» (Tashkent, 2007); Republican Scientific — Technical
conference «Compositional materials structure, properties and application» (Tash
kent, 2008); Republican Scientific — practical conference «Actual problems of
BMS chemistry» (Bukhara, 2010); Republican Scientific — Technical conference
«Modern technologies and innovations of ore-mining branches» (Navoi, 2012);
International Scientific — practical conference «Actual problems of science and ed
ucation in the field of humanitarian and agricultural sciences» (Petropavl, 2012);
International scientific — technical conference «Catalytical processes of petroleum
refining, petroleum chemistry and ecology» (Tashkent, 2013); Scientific — tech nical
conference of young scientists, master students and bachelor students of Tashkent
Chemical — Technological Institute (Tashkent, 2008-2016); International scientific
— technical conference Innovational approaches in engineering — the base of
economy development of Kazakhstan (Chimkent, 2015); Republican scientific
(Namangan, 2015). At the scientific seminar under Scientific Council of Tashkent
Chemical Technological Institute 14.07.2016. T.08.01.(Tashkent, 2016). The
results of publications. On dissertation theme totally were published 88 scientific
works, from them, 22 articles in scientific editions, recommended by Higher
Attestation Commission of the Republic of Uzbekistan for the publication of the
main scientific results of doctoral dissertation, partially, 20 in Republican and 2 in
abroad journals.

The structure and the volume of dissertation. Dissertation consists of
introduction, five paragraphs, conclusion, the list of literatures and appendices. The
volume of dissertation comprises 200 pages.

THE MAIN CONTENT OF THE DISSERTATION.

In introduction the actuality and relevance of dissertation theme were

proved, the aim and tasks were formulated, appropriateness of the research to the
prioritive directions of science and technology development of Republic of Uzbek
istan was shown, the scientific novelty and practical results of the research were
reported, the reliability of the received results was proved, the theoretical and prac
tical importance of the received results were revealed, the list of implementations
of research results to the production, the information on publication works and the
structure of dissertstion were given.
In the first chapter of dissertation ‘Modern condition of creation com positional
organic materials and products on their base’ the condition and de velopment
tendention of existing technological process of obtaining filled compo sitional
organic materials and products on their base creation. The main factors, in-
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fluencing surhace particles fillers, preparation of composition and rubber-technical
products of different purposes were shown.
On the base of critical analysis of literary sources, the study of modern condition
of technological process on modification fillers and compositional or ganic
materials on their base was defined, what was more perspective to the direc tions on
the creation of filled composition at present, the seach of obtaining com
positional organic materials and products on their base with specific properties. In
the second paragraph of the dissertation. “The investigation of physical —
chemical properties of bentonite and modification methods” were given the re
sults of the investigations on the study the physical-chemical properties and modi
fication methods surphace particle of bentonite were given. Conducting the wide
and complex investigations and development of new optimal components of com
positional organic materials, on the base of bentonite, for the production of rubber
technican products with stable given properties and structures were represented
necessarily. On the base of analysis of the given numerous investigations and ex
perimental results, it was established, that bentonite directly, without preliminary
reprocess and requiring physical-chemical modifications weren't be able to be used
in the production of compositional organic materials for obtaining moulded and
non-moulded rubber — technican products. Bentonite contained to 5 % gland of ox
ide to 30 % adsorbed water, which negatively influence to the complex features of
compositions and products from them. But the main requirement, presented to
mineral fillers in the production of compositional elactomer materials, showed, the
content of gland exide and water was no more 0.3%. it was showed, that electro
magnetic separation and drying at 373-426 K , bentonite content of metal oxides
was decreasd only to 2%, and the amount of absorbed water was decreased to 20%.
For increasing the magnetic recipience of low-magnetic of metal oxides (mainly
gland ions from para-magnetic condition (d — form Fez. O3) passed on ferromag
netic (g — form Fe204) and deleting the adsorbed water in the bentonite component,
thermical reprocess method (T = 673 K for 40 minutes) was used, then the clean ing
on electromagnetic seperatore was implemented. (Tab.1).
Table 1
The influence of time and temperature reprocess to the degree of bentonite
purification from metal oxides and adsorbed water

Content of metal oxides, %

Till electro After electro Time of therma repr., min.
magne- tic magne- tic
purification | puri fication Temp.r 20 40 60 80
epr
K

5 2 673 1,25 0,28 0,19 0,19




Derivatographic investigations also showed, that for deep dehydrating of
bentonite, deleting of adsorbed water was carried at 363-463 K and depended on
the type of cation. With the purpose of explicing the characteristics of interaction
of elastomer macromolecule with particles by the method of static adsorbtion, ad
sorbtional activity of thermareprocessed bentonite were studied.
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It was established that thermareprocessed bentonite had a great adsorbed ac
tivity to the rubber macromoleculars in comparison with non thermal — repro
cessed. Accordingly, the given effect was determined by the increase of their spe
cific surphace and concentration of active centres. It was noted, that in the depend
ence on the type of elastomer, the importance of maximum dimension of ad
sorbtion was changed.

Table 2
The changes of specific geometric surphace to the law-capacity of bentonite in
the dependence from conditions of therma — reprocess, at 673 K, for 40

minutes
The nomination of Indicators”
indica tors i
Till thermareprocess After thermareprocess
Syz, MY/T 29,1 33,1
Law — capacity 30,0 32,1
ml/100g: - linseed 36,2 422
- vaseline 34,4 41,0
DBF

As a result of the given experimental investigations it was established the pos
sibility modification of bentonite with low-molecular oligomers. It can the possi
bility the completing, places rid from adsorbed water particles of bentonite. In it's
turn the conditions for long saving the modified bentonite in usual conditions of
storage were created.

For modification the thermareprocess of bentonite it was chosen the low molecular
polyethylene waste production of linear copolymer of ethylene with bu tane -1,
which represented yellow suspension, the boiling temperature — 395-513 K and
oligomer, received from pyrolysis, used rubber products, its element
staft:carbon-91,97%, hydrogen- 6,10% and oxygen — 3,10%.Brutto formula of ol
igomer CseH420. Medium numbered molecular mass ongiven gel-chromatography
comprised ~ 800-1000. IK — spectroscopic investigations showed, that appearance
of characteristical absorbtion bonds in the sphere of 3050 sm™ (valency vibration C
— H — connections of methylene and methyl groups ). Absorbtion bonds were al so



observed at 1710 sm™ (carbonyl groups C = 0), in carbon chain, and in resins
asphaltenes at 1730 sm™'. Absorbtion bonds in the sphere of 1500-1600 sm™' corre
sponded to valency vibrations C = C — connections. Obtaining PMP specters, in its
turn indicated to the presence of protons at d = 6,10 m.d., d = 7,12 m.d., d = 8,10
m.d., characterized for aromatical structures and its substituted derivatives.
Modification of bentonite was completed by the following method, basic ben tonite
after drying and deleting the metal oxides by magnet field was passed on thermo
reprocess ( 673 K, for 40 minutes), after that repeatedly was sized for the
extraction premices and metallic oxides were modifield by above mentioned liquid
modificators at the temperature of 673K. Modified bentonite for 1 hour was cooled
and were transferred for further reprocessing.
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The carried out investigations allow to suggest that the usage of modified bet onite
, sized by oligomer surphace allows to formulate in principiall a new ap proach for
the creation of higher filled compositions with specific properties. So it is possible
to suggest that the introduction to modified bentonite in the limit of rubberfiller and
the formation of additional relationships between macro moleculars of rubber and
functional groups of aligomers , as a result of which , the improvement of complex
properties of compositions is watched. In the third chapter of dissertation
“Formulating the receipt of composi tions filled with modified fentonite and
the study of their technological prop erties” were given analiysis of formulating
the receipt of compositional elastromer materials and the study of their
plasto-elastic and technological properties. For studying the influence of modified
bentonite to the complex of composi tional materials of organic origination
properties, the receipt on the base of differe ntiating on the structure and properties
of isprese , butadiene methyl-stryene and butadiene of nitriyle rubbers was chosen.
In the standart receipts of as well as on the results of investigations the content of
plasticators accelators, mineral fillers ( caolin BS-50 chalk) and technical carbons (
P-803 , K-354 ). On the base of the re ceived results of investigations the standart
receipts were formulated the devirative receipts for obtaining different
rubber-technical products in advance given proper ties .

It’s clear that the strotucture and physical - chemical properties of ingredients
formulate the of clastomer technological, physical-mechanical properties of prod
ucts on their base . During the studying process the mixing of abovementioned
rubbers of modified bentonite it was shown that the increased rubbing in and ab
sorbtion in comparsion with the serially applied fillers BS-50 , which are charac
terixed the lower importance of amplitude of rotational moment.This is in it’s turn
causes to the best processibility and mastificating of compounds .(Table 2). It was
established that the mentioned about circumstance specified the physi cal-chemical
structure al essentials of modificators, p;aying the role of coupling agent . In favour
to the mentioned above suggestions, the decrease of time and temperature of
mixing compositions, filled with modified bentonite and serially applied BS-50.



In the formulations of rubber compounds mainly the combinations of fillers were
accepted, the influence of modified bentonite to the process of dispersion teach
carbon and other ingredients. It is shown that conforming introduction of tech
carbon and modified bentonite in the staff of composition caused to the de
crease the dispersion time of ingridients in comparison with the teach carbon itself.
It is shown that in the case of modeling the mixing process of filler with elas tomer
criterion degree of completeness process of dispersion filler is the dimen cions the
difference of temperatures , defiend in two characteristic points ( the start
of mixing and the end of mixing ) in the dependence of the rotational moment. The
preliminary dispersion of filler and obtaining homogeneous compositions on their
base in significant degree depends on the processing conditions of rubber com
pounds, the nature the elastomer and filler.
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Table 1. The change of processibility (1) and mastication (2) of rubber com
pounds from the content of fillers.
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The introduction of small amounts ( to <20 mass. h ) of modified bentonite
in the composition of rubber-carbon black mixture and constituents to the process
of dispersion and of obtaining homogeneous composition.

This is due to the sizing surphace of particles of modified bentonite, per forming
the function of an interval lubricant at relatively low dosages, the disper sion filler
in the mixture and formation of more advanced structure of filler - rub ber.
Electronic - microscopic studies’ suggest that, the legitimacy of such conclu sion
and definitely the homogeneous microstructure is watched.

Examining of rheological properties of the filled elastomer compositions of
modified bentonite showed, that the smaller tension shift (U), the greater appear
ance of filler to the effective viscosity (3¢) compound and lead to the increase of
rubber mixtures 3¢ on filling measure.

It is found that with the increase of filler content in rubber significantly is
decreased the recoverability of rubber compound after deformation. At the same
time the ability of the system to the accumulation of elastic deformationenergy;

etc., die swelling significantly depends on the specific geometrical surface (Ssp) of
fillers.
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Figure 2 Dependence of plasticity (P) - and a Mooney viscosity (M4373K)
Used rubber mixtures of filler content.

Plasto-elastic properties of filled rubber compounds with modified benton ite it was
shown that on their technological indicators, they don't differ practically BS-50.
However, at high degrees (more than 50 mass on 100 mass. hour) Rubber content
filler it 1s necessary to include a specific surface of modified bentonite and
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the nature of the modificators (Figure 2), which contributes to the significant in
crease in technological properties of rubber compounds.

Kinetic curves of sulfur association shows that vulcanization of filled com
pounds with the modified bentonite on the basis of above rubbers takes place quite
rapidly. It has been shown that the modified bentonite contributes to the maximum
absorption of sulfur atoms, causing by which the significant influence on the for
mation of more perfect vulcanizational structures. The given effect indicates that
the modified bentonite is not only activated, but also accelerates the structure for
mation process.

The important advantage of modified bentonite in comparison with BS-50
also positively influence on the behavior of compounds at high temperatures of
vulcanization process. Thus, with the increasing temperature of vulcanization from
413 K to 433 K, they give not only reversion, but even causes to the substan
tial increase of vulcanization optimum.

One of the important feature of fillers is their influence on both the structure as



well as on the properties of vulcanizators. Due to that, the great interest repre sented
the study influence of modified bentonite to the nature and number of crosslinking
associations and properties of elastomeric compositions. By adding its staff rubber
compounds vulcanizators were obtained, having highindicators of coefficient of
thermal aging, comparison with BS-50 (Table 3). On speed of crosslinking
macromolecular of elastomer in introducing the modified bentonite are more active
than rest fillers, as it was confirmed with the increase of the de gree of crosslinking
and decrease of sulphidity crossly.
Table 3
The influence of fillers on the structure of vulcanizational and properties of
vulcanizates grid and properties of vulcanizators on the base of rubber SKI 3
(content of filler 40 mass.h. to 100 mass.h. rubber, vulcanization time 20 min
at 416K, at 373 K, 72h).

Nomination of Type of interraction, % Fp, Kr, yc.

fillers Mna | en.
-C-Sx-C- -C-S-S-C | -C-S-C- | -C-C

Initial 32 34 24 10 26,2 0,46
bentonite
BC-50 30 26 25 19 33,2 0,71
Calcined 29 5 19 17 31,1 0,51
bentonite
Modified 31 23 24 22 33,8 0,78

bentonite with
low molecular
polythylene

Modified 20 25 27 28 35,8 0,85
bentonite with
low molecular
from pyroliz of
used resin.

The results of studies of sol-gel fractions of vulcanizates indicate that in case of
the usage of modified bentonite the noticeable decrease the intensity of destructive
processes and the increase the proportion of active circuits of vulcani zational
network in comparison to unmodified bentonite and BS-50. The fact
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mentioned circumstance due to the difference of chemical compositions and struc
tural features of modificators and fillers.

It must be suggested that the oligomer obtained from the worn rubber by



pyrolysismethod , can contribute to the donor-acceptor interactions, inhibition,
thermal, photochemical processes and can play an important role in the formation
of structure of compositional elastomeric materials. On the basis of this sugges

tion, by us firstly was developed effective modified filler with stabilizing additives
for compositional elastomeric materials.

The stabilizing effect of bentonite of modified with oligomer obtained from worn
rubber pyrolysis method, it was studied in the oxidation of technical and purified
with chloroform followed by three pere precipitation by isopropyl al cohol of
synthetic rubbers SKS-30 ARKM-15 and Nairit KP-50. The obtained re sults show
that with the increase the content of rubber modified bentonite in rubber
SCS-30-ARKM 15 the duration of inductional period oxidation was increased the
reaction. In this case the speed absorbtion oxygen stage and even after the end of
induction was not changed practically. The efficiency of one and the same concen
tration of modified bentonite in unpurified rubber greater than in purified. Appar
ently, this was due to the presence at the last antioxidant was BC-1. It should also
be noted that at high concentrations of modified bentonite the increase of induction
period was accompanied by the increase of oxygen in the induction period.
Amounts of critical concentration of modified bentonite were determined,
corresponding to the points of curves in the kinks "induction period - antioxidant
concentration" 0.06 and 0.013% (1.4 .10-3 2.4 and 10~ mol / kg.), accordingly, for
unpurified and purified rubber. The critical concentration of modified bentonite in
the oxidation of technical and the purified rubber SKS —30 ARKM — 15 corre
sponds to 0.23 and 0.6%, which is significantly higher than dibutyl phthalate. The
effective constants consumption of modified bentonite in rubber SKS-30 ARKM 15
are equal to 4.1 .10 ¢ - 1 for the purified and 2.1. 10™*s ! for the technical rubber,
which indicates about its greater influence on the adverse reactions for in hibiting
the elastomers oxidation.

The studies of heat aging of vulcanizators stabilized by modified bentonite,
showed that with the increase duration of the aging time, the decrease in elonga tion
composites was watched , as in comparison with samples stabilized neazone D.
Apparently, during the thermal exposure under the influence of vulcanizating
agents in the composition of oligomer, additional structuring occurred and as a re
sult there was an increase in hardness and a decrease in the values of relatively
elongation composites.

The expediency application of modified bentonite was established as an ef fective
filler with stabilizing properties for compositional elastomeric materials, that
allowed to the technological process and targeted regulation of structural and
physico-mechanical properties of vulcanizators.

In the fourth chapter of the dissertation ""Investigation of technical properties of
filled compositional elastomeric materials by modified benton ite” were shown
the results of modified bentonite influence on technical modified bentonite
properties of composites.
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It is known that one of the methods of interaction to the structure of vul



canizational grid for improving the properties of composites in the desired direc
tion, it was considered profitable the use of effective fillers. It was established by
investigations, that the introduction of modified bentonite in elastomeric composi
tion increases the value of conditioned tension at 100-300% elongation and re
sistance in stretching, as in comparison with resin, containing BS-50. For exam ple,
introduction of 40 mas.h. of modified bentonite in the elastomeric composition on
the base of butadiene methyl styrene of rubber causes to the increase of re sistance
to 15MP of vulcanizators from not filled rubber. In the case of modified bentonite
with oligomers from pyrolysis of used resin, the given effect was in creased, in
comparison with vulcanizators ; containing BS-50. Thus, for exam ple, in
containing 40 mas.h. in the staff of elastomeric compositions on the base of SKI-3
Nairit KR-50-SKMS 30RP and SKN-18, the importance Fp shows 20.5 and 18.5;
13.6 and 8.7; 12.5 and 11.4; 16.3 and 13.2 MPa, accordingly. Obviously, this is due
to the presence of oligomeric surface cover, promoting the increase ef fect of rubber
filler. It testifies about the reduction of the conditional tension at an elongation of
rubbers containing non-modified bentonite.
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Figure 4. Dependence on resistance on tear (Pa) resin from content of fillers.
It was established that the introduction of modified bentonite in the composi tion
significantly increases the resistance of resin to the tear in comparison with se rially
applicable BS-50 (Figure 4). This is particularly clearly appears at the con tent of
40-60 mas.h. to 100 mas.h., butadiene methyl of styrene rubbers, i.e. the resistance
to tearing was increased 82.4 kN / m). The investigation on of modified bentonite
influence on dynamic properties of resin at the repeated compression and tension
showed that while adding it to the staff of rubber mixtures, the de crease of heat
formation and rest in the content of 40-60 mas.h. to 100 mas.h. rub ber was
observed.
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On the basis of experimental data it was established that in the combination of
modified bentonite with carbon black (P324, K354, etc.) also gives a certain ef fect.
So, with the increase the content of it, in the combination with carbon black of
elastic-mechanical properties of vulcanizators were increased. This process can be
regulated and purposefully improve a number of technological and technical indi
cators of compositional elastomeric materials and receive a variety of resin — tech
nical products in advance given properties.

The influence of the modified bentonite on electrical and radiative proper ties of
rubbers were investigated. It was found that vulcanizators containing modi fied
bentonite, characterized by high values of bulk of specific electrical resistivity
(1gsv = 13-16), with resisstance on experiment (5.106-2.107 ohms / m) and coefti
cient of radiational resistance (0,8-0,99). This, primarily, was the consequence of
the fact that the sizing surface of layer a surphace particles of modified bentonite
isolated the individual particles, leading to the formation, conductive structures and
enhanced its protective ability. On the base of them was the formulation of devel
oped the interface limit with a high-energy bonds of that testified the increase of
electric resistance for the breakdown experiment, the coefficient of radiational re
sistance of resin filled with unmodified bentonite.

Thus, the expediency and perspectives of usage of modified bentonite in
the formulations of elastomeric compositions for the production of different types
of resin — technical products and tires.

In the fifth chapter of dissertation : ""Development of scientific methodo logical
principles for the creation of industrial formulations compositional
elastomeric materials and products from them with the usage of modified
bentonite" the results of complex study on expediency of the usage of feasibility
modified bentonite as a highly active filler in the production of compositional elas
tomeric materials for obtaining different resin — technical products of different
purposes with in advance given were presented.

It is known, that existing industrial resin mixtures as a rule are multi component
systems. They consist of different on their chemical nature and struc ture, as well as,
the reactional ability of ingredients. In this regard, it was im portant to find out
whether the properties of modified bentonite were saved and its
character in the existing productional conditions of obtaining compositional elas
tomeric materials and a series of resin — technical products.

It was investigated resins from the existing productional recipes and it was found
that productional mixtures, filled with unmodified bentonite, on operational
characteristics did not differ from serial compositions and fully meet the require
ments of TR, TU, GOST and OST. However, at high degrees of filling it was ob
served the noticeably reduction of ductility the increase of rigidity on Defoe of res
in mixtures and hardness of composites. At the same time the explaiting features of
compositions in 1.2-1.4 times increase the corresponding indicators of composi tors,
filled with kaolin (Table 4).

This usage consistent of the results of studies on model mixtures. In the

case of usage of heat-treated bentonite in the productional mixtures, adding > 30



mas.h. 100 mas.h. rubber, it was observed a noticeable reduction in ductility and
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the increase in viscosity of resin mixtures, in comparison with serially being ap
plied kaolin.

Table 4
Technological and exploitational properties of resin for production of details
with textile and metallic carcasses (The content of fillers in resins 76 mas.h. to
100 mas.h. of rubber)

Nominations of Composition of Composition of
indica tors textile carcasses metallic carcase
Fillers
EC NB EC NB
P, cond.un. 0,35 0,40 0,40 0,40
fp, MPa 9,2 12,6 3,6 5,3
Erelat., % 320 310 200 200
Fprep., %0 8 6 4 4
Pa, kH/m 42 58 44 53
Glutines (BH-5006,
freight 1,5), kr. 1,06 1,08 1,20 1,36
Adfiesionnal resistance
MPa 0,80 0,82 0,74 1,10

In this case for the increasing, plasticity and reduction of viscosity in the
formulations increased the content of plasticizers and softeners to 15-20%. It was
found that the exploitational properties of vulcanizators, containing the heat-treated
bentonite in 1.2-1.6 times were higher than those in case of serial caolin. (Table 5).

Table 5
Technological and exploitational properties of resin for production of details
with textile and metallic carcasses (The content of fillers in resins 76 mas.h. to
100 mas.h. of rubber)

Nominations of

indica tors

Composition of
textile carcasses

Composition of
metallic carcase

Fillers

EC B

EC TBEJ




P, cond.un.
fp, MPa
Erelat., %
F prep., %
Pa, kH/m
Glutines (BH-5006,
freight 1,5), kxr.
Adfiesionnal resistance
MPa

0,35
9,2
320
42
1,06

0,80

0,45
13,6
300
61
1,48

1,62

0,40
3,6
200
44
1,20

0,74

0,4
7,9
210
53
2,00

1,10
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Taking into account, the filled elastomer compositions of heat-treated ben tonite
have a great confectional glutiness, which allowed the obtaining reinforced the
resin — technical, without using the additional binders.

The investigations with derivative mixtures of modified bentonite ( modified
oligomer obtained from the used resinbly pyrolysis method) instead of white car
bon BS-50 and BS — 75 allowed to find completely new possibilities for obtaining
resin — technical products. Thus, for example, regulating the amount of modified
bentonite and other ingredients in the mixture can be achieved maximum durability

of the material.

Table 6

Technological and exploitational properties of resin for preparation of mould
ed of details (The content of fillers 40 mas.h. to 100 mas.h. rubber)

Nominations of indicators

For layer For inhibitory
stock
Fillers
On SOST MB On SOST | MB




P, cond.un. n/b 0,2 0,2 0,3-0,4 0,33
d, kg/m’ 2400-17 2550 2200-24 | 235
fp, MPa 00 47,3 00 0
Erclat., % 45-52 - 12-16 13,3
Fprep., % - 54 220-300 280
Specific impulsive viscosity, 32-82 - -
kDj/j Hardness on TIR, cond.un. 7
Heat shrinkage, % 3-12 99 - -
Cron ret.long. 95-100 0,56 40-50 44
Cw on ret.long. 0,2-0,6 0,98 - -
Consumption on weight, n/m 0,8 0,98 n/m 0,84 | 0,92
mg/hour Water absorbtion, % n/m 0,9 28,3 n/m 0,95 | 0,99
Efficiency of inhibitorg stocks at 20-40 0,4 - -
T=20"5°C,soeed 0,1-0,8 - -
80km/h..P=SMPa,n/mm at T=75+5°C 350
speed 100 km/h., P=5 MPa, n/m 300 370 } )
consumption on thickness., mm 310 0.01-002 ] ]
0,05-0,06 - -

This method completel was inaccessible for BS-50. Thus, substituting 70

mass.h. by BS- 50 to 100 mass.h. of modified bentonite, it was possible to keep the
wear resistance, while the increase of content BS 50 to 100 mass.h. It leads to a
25% loss of durability. It was found that modified bentonite could be replaced BS
75 to 80% (Tabl.6-10).
Thus, it's possible to conclude that modified bentonite completely replaces BC-50
and to 80% of BC in the formulations of resin mixtures for obtaining the resin —
technical products. In this case, certainly the content of plasticizers to 80% and
stabilizers to 90% should be reduced.
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It was shown that in the productional resin mixtures of modified bentonite blends
(modified low molecular polyethylenes) represented a single character in fluence to
the properties of resin (to the content of 30 mass, h, by to 100 mass.h. rubber), as in

the cases of serial inactive mineral
Table 7
Technological and exploitational properties of resin for preparation of non
moulded details glue method (The content of fillers in resin 10-350 76 mas.h.;
H-24 21mas.h .; 4867 16 mas.h. to 100 mas.h. of rubber)

Nomination of 10-350 H-24 4867
indicators

Fillers




Kaolin MB Kaolin MB Kaolin MB
Plasticity, cond.un. 0,41 0,39 0,45 0,45 0,46 0,45
Glutiness 0,84 0,96 0,81 0,99 0,79 0,92
Cyclic module, 3/2 5,7 5.5 3,2 3.4 4,0 4.5
Phys.mech.
properties: fp, MPa 6,5 11,14 15,0 16,8 15,5 18,2
Erelat., % 250 360 550 860 500 660
Forep., % 25 14 30 18 30 16
Accomp, tear, kH/m 18,8 22,2 21,0 23,2 20,7 21,5
Hardness on Shoru — A 64 66 72 68 55 61
Elec. res. on test, om/m | 1,9°10° | 1,1-107 | 1,6°10° | 3,410°| 2,8:10° | 4,8 10°

Table 8
Technological and exploitational properties of resin for conveyor 160216 (The
content of fillers 46 mas.h.to 100 mas. h. of rubber)

Nomination of indicators Resin, filled
BS-50 MB
Plasticity, cond.n. 0,49 0,47
Density, kg/m’ 1310 1310
Cyclic module, 3/2 2,0 3,2
Physical — mechanical
properties: fp, MPa 16,8 18,2
Erelat., % 760 750
Fprep., % 30 24
After agein, 373K,72 h.:
fr, MPa 15,9 17,4
Erelat., % 700 650
Fprep., % 26 20
Resistance on tear, kH/m 23,7 24,2
Abrasion, pm’/Dj 42 25
Hardness on Shoru - A 65 66
Flame resistance, ¢ 45 45
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Table 9
Technological and exploitational properties of cable resin marks EPM-30 (The
content of fillers 46 mas.h.to 100 mas. h. of rubber)

Nomination of indicator Resin, filled




BC-50 MB
Plasticity, cond.n. 0,35 0,32
Cyclic module, 3/2 2,7 2,5
Physical-mechanical proper 7,5 10,7
ties: fp, MPa 820 470
Erelat., % 50 37
Fprep., % 3,8 10,5
After radiat. arquins. fp, 170 300
MPa Erelat., % 42 30
Fprep., % 22,1 26,8
Resistance on tear, 67 70
kH/m Hardness on
Shoru - A
Electrical indicators: 2,7 10* 2,4 10*
cy om/m 150,1 180,2
e 0,100 0,099
tgb
Table 10

Technological and exploitational properties for the production of molded
rubber parts (The content of the fillers in resins of mass.h. 80 to 100 mass.h.
rubber fillers (Kalin, P 803, P 701, P 705).

Nomination of indicator 10308 8313 A
Fillers
Kaolin MB Kaolin | MB
P, cond.un. 0,36 0,35 0,35 0,34
Coef.glutiness 0,58 0,62 0,57 0,63
Cyclic modul, 3/2 3.8 4,5 3,5 3,5
fp, MPa 13,4 14,9 14,2 15,1
Erelat., % 200 220 460 480
Fprep., % 6 2 12 14
Cyrelat. long. rest at 373 K
for 72 hours 0,89 0,98 0,90 0,94
Resistance on tear, kH/m 18,3 22,1 18,4 21,3
Hardness on Shoru - A 59 61 52 56

Technological and exploitational properties of the obtained rubber products fully
meet the requirements of technological schedules and OST. However, signifi cant
difference of composites appears at higher concentrations of modified benton ite



also as it was observed for model compounds. Technological and technical
properties of leave were deviated from providing by the technological regulations
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and OST. Introduction of large amounts of modified bentonite (> 40 mass.h. to 100
mass, h. rubber) lead to a noticeable increase in ductility and viscosity of rubber
compounds. The elastic-strength properties of resin, containing a modified benton
ite in 1.5-1.8 times were increased to the indicators of resin, containing serial low
structure fillers. For achieving the desired properties, it was necessary to increase
the content accelerators of vulcanization 10-15% to reduce the content of plasticiz
ers and softeners to 50-70% due to modifier. Vulcanizators, containing modified
bentonite had a large value of the temperature brittleness, thermo-oil-petrol
resistant, radiational resistant and the increased electrical resistance in comparison
with serial derivative.

At the enterprises of JSC «Uzbekrezinotechniques» (at present JV «Angren
rezinotehniques»), LLC «Anbar» (former Tash RTI, OOO «Omad resin», LLC
«Rabbay) and small enterprise «Catron», «KKAFOLAT REZINAY, «Tashkent Res
in», NTTS «KOMPOZIT» were approved and implemented (1995-2016 gg.) the
developed fillers instead of imported expensive components. Productional mix tures
and different resin — technical products on their based were made on the ex isting
technology, and technological parameters were changed on the basis of the
developed technological regulations for each product. The technological and phys
ical-mechanical properties of ready products fully met requirements of the current
technical documentation.

CONCLUSIONS

1. The proposed were Scientific and technological principles of creation high
ly elastomeric compositional materials with the usage of structural and chemical
modified bentonite of Uzbekistan were proposed. The received scientific results,
technological developments were the basis for the creation of elastomeric composi
tional materials with the given structure and properties, physical-mechanical and
exploitational characteristics.

2. The technology of structural and chemical modification of bentonite was
suggested, suitable as a filler for the production of composite elastomeric materi als.
It was shown that the heat treatment of bentonite at 673 K lead to the structural
changes, in particular to the increase of oil absorption and specific geometrical sur
face due to the occurrence of thermal- physical processes. Besides that, it was also
observed the increase the concentration of free radicals, leading to the formation of
paramagnetic centers, which were the basis for the evaluation of several properties
system of elastomer filler.

3. The modified bentonite (modified low-molecular polyethylene and de
rived from pyrolysis) resin, products by oligomers, for elastomeric compositions
were characterized its physical chemical properties. It was observed, its influence
on the process of structure formation of rubbers. It was noted that yhe existing im
portant role of intermediate size layer, consisting from systems of conjugated



bonds, in the formation of structure elastomeric compositional materials of high
thermal and radiational resistance.

4. The features of interaction of rubber macromolecules of different nature
with modified bentonite were found out. The interconnection between the structur-
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al adsorptional activity fillers with technological and physical mechanical proper
ties of elastomeric compositions.
5. The features of the of mixing process of elastomers with the worked out fillers on
the base of bentonite (initial thermal-calcined modified bentonite), and their
combinations with other ingredients it was found out that in the case criteri on the
degree of completing the process of dispersion filler of modeling mixing was the
dimention of difference temperature (start and end mixing), definely in two
characteristical points in the dependence from the rotational moment.
6.The technological and rheological properties of filled elastomer composi
tial, thermam-calcined and modified bentonite, where it was shown their optimum
content in resin mixtures were studied.

7. The influence of modified bentonite to the kinetics of vulcanization of
resin mixtures on the base of rubbers of different nature. Nevertheless, it was clari
fied the possible mechanism of vulcanization grid formation. It was shown that due
to the multifunctional nature ofmodificators the possibility of combining the
modifier content of vulcanizing agents, which allowed to simplify the technologi
cal stage of .

8. Preparing the elastic-resin mixtures properties of filled vulcanizators were
analyzed, and it was shown that, the initial and resistant therma-calcinid bentonite
exhibit effective action in non-crystallizing rubber at the level half-efforting types
of fillers and modified bentonite effecting synthetic mineral fillers BS-50 and BS
75. The inhibitory effect of modified bentonite were observed at high temperature
oxidative destruction of elastomers.it was shown. To show the possibility of direc
tional regulation of technological and technical properties of elastomeric composi
tions due to the changing degree of filling and ratios ingredients.

9. The formulations of compositional elastomeric materials and technolo gies of
their obtaining with the usage of the fillers suggested by us on the basis of
bentonite were worked out. Their efficiency was confirmed in the productionof dif
ferent kinds of resin — technical products. The results of scientific and technologi
cal developments were tested and implemented at the enterprises of JSC
«Yzkimésanoat », total economic effectof more than 500 million sum per year .
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