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Kupui (10KTOp/IMK quccepTauMsiCl AHHOTALUSICH)

Jucceprauus MaB3yCHHUHI 10J13ap0JjmMru Ba 3apyparu. byryHru KyHna
’KaxOoHJIa 3aMOHaBUN MHHOBAIIMOH TEXHOJOTUsIap €paaMuia HedT-ra3 CaHOATUHU
nuBepcuuKanusam acocuaa Ouosoruk ¢daon, HOEO xoccamapra sra Oynrax
TypJaM TyMaH OpraHukK Oupukmanap onumr 62-67% uu Tamkun Kuiaad. Hedt Ba
ra3Hu KUMEBUM KaWTa MIUIAIl XamMJa HO3MK OPraHUK CHHTE3 aCOCHAA KHIIUIOK
XY)anuru, Kumé€, ¢apMmaneBTUKa, TYKHUMA4WIMK, SHEPreTHKa, aBTOMOOHIb Ba
aBUACO3JIMK CaHOATH YYyH TYpJd XWJI TpernapaT Ba MaTepuajiap unuiad
YUKAPUIIA FOKOPH caMapaJOpJIUKHH HAMOEH KUJIA]IN.

PecnyOinkamMu3 MyCTaKWJIMKKa 3pUIITaHjgaH OyEéH KUME caHoaTHAa SIHTU
TypJlard MaxcyJoTJIapHU UILIA0 YMKAPUIITHA PUBOXKIAHTUPHUII HYHAIUIIAA UIMUAN
W3JIAHUIUTAPHU FOKOPU Jlapaka/la TallKWJI 3THII Ba MaXaUlMil 0030pHU MMIOPT
YpHUHU Ooca ojauraH KUMEBUH Npenapatiap OuilaH TabMUHJIAII OOpacuaa KEeHT
KaMPOBJIU YOpa-Taa0upiiap aMajira OUMpuiInG, MyailsiH HaTHKajlapra SpUIIIIIIN.
By Oopana maxammuii xomameénap acocuja uiuiad YMKapuiarad HeT-ra3 caHoaTu
KypuiManapuaa Koppo3usi Ba OHOKOppo3us >kapa€HH Xama KaTiaMm XOCHII
KWIyBYM Ty3jlapra Kaplid aHTUKOPPO3WOH OWoLMIIap, HHIUOUTOpiap Ba
VMOHUTJIAPHU aJOXUAa TAbKUIJII MyMKHUH.

byryHru kyHza skaxoHAa KHME CaHOATUra 3aMOHABUN TEXHOJOTHSIAPHU
KHUPUTUII OpPKAIHM SIHTM TypAard OPraHuK OMpHKManap CHHTE3 KWIHIL, Yiap
acocHsia HOE0 xoccajapra sra MnojauMmep Ba IUIACTUK MaTepuajiap, 3pUTyBUHIIAP,
byHrUIUaIap, CTUMYIISTOpIAp, aHTUOMOTHUKIIAP, TapMOHJIAp, €JIUM Ba OVEKIap
spaTuill oi3ap0 Basudanapaan xucobnananu. PaBopckuid, ['punbsap-Uomnuu Ba
JMA30TUpPJIAll pEaKUMsUIApU ACOCHJA SIHTM apOMATHK aleTWIEH CIHMPTIaph Ba
YJIIAPHUHT BUHWJI d()UpIapUHU CUHTE3 KWJIUII, MaxCyJOT YHYMHUHU OIIHUPHUIIIA
IOKOpH camapa OepaJuraH MEXaHM3MJIApHU HILUIA0 YMKHIL, 3KOJIOTMK TO3a,
YUKWHIUCU3 PECYPC TEXKAMKOP TEXHOJOTHSUIAPHU ApaTUII, apOMATHK alEeTUJIEH
CIUPTIAPU Ba YJIAPHUHT BUHII d(PHUpIapu TO3IUTH, TY3WIHIIA Ba XOCCAJTAPUHU
3aMOHaBUI (U3HK-KUMEBUHN yCysulapJa aHUKJIAL, yJIapAaH KUMEBHIM KOppo3usia
UHTHOUTOpIIap, OMOKOppO3Usl >KapaéHUra Kapumu OuouMaiap, KarjiaM XOCHI
KWJIYBYM KOMIIOHEHTJIAP YYYH MOHUTJIAP Ba KHUIUIOK XY>Kamurujaa aedonusHTiIap
cudaruaa Kyuiam kabu macananap 1013apd xucooiaHaau.

V36eknucron Pecry6muxacu Ilpesupentunuar 2008 jiwn 15 wronmgaru
[1K-916-con «MHHOBanMOH JIoWWXanap Ba TEXHOJOTHSIAPHHU WILTA0 YHKAPHUINTA
KYJUIAlIHKA parOaTiIaHTHpUIl OyinMya KymMM4a 4yopa-Tagoupiap TYFPUCHIA»TH,
2010 #imn 15 gexabpmarm  IIK-1442-con  «VY36ekucton PecryGmukacu
caHoatruHuHT 2011-2015 #imwnnapaa puBOXIAHUIT UCTUKOOIUIAPU TYFPUCUIANTH
Kapoprmapn xamma wmaskyp daonustra TETHIIIN OOIIKa MEbEPHI-XyKyKUN
Xy’XoKaTiapja OeNruianran BazudanapHu amMalra OmypuIa ymoy auccepTanus
TaJIKUKOTU MYyaiisiH Japaka/ia Xu3MaT KHIaIH.

TaagkuKOTHUHT pecnyOJuka (aH Ba TEXHOJOTHSVIADH PHBOKJIAHWIIN-
HHMHI YCTYBOp HyHaJuILIapura OOFJMKJIApU. Ma3Kyp TaaKUKOT pecryOiuka
dan Ba TexHojorusiap puBoxiIaHUIIMHUHT VII. «KuM€ TtexHonorusuiapu Ba
HAHOTEXHOJIOTUsIIapW» YCTYBOP MyHanuImmura MyBo(uk 6axapuiras.



JMuccepranus 0yiin4ya XOpMKUM WIMMA-TAIKUKOTJIAP HIAPXM. 1ApOMaTI/IK
alleTUJICH CIUPTIApU Ba YJIAPHUHT BUHWI d(PUPIAPUHU CHHTE3 KWJIHII, HITA0
YUKAPUII ~ TEXHOJOTHSUIADUHU  sIpaTUIl  Ba  KYJUIAHWIHII  COXAJApHHU
KEHMAUTUPHUINTAa UYHAITUPUIITAaH WIMHAN W3JIAHUILIAD KAXOHHUHI €TAaKYd WIMHUHU
MapKaszjiapu Ba OJIMA TabiIuM Myaccacanapu, >kymianan, Delft University of
Technology (Hunepnannus), Institute of Bio-Chemistry (I'epmanus), Institute of
Organic Chemistry ([danus), University of Ferrara (Mrtamms), University of Lyon
(®pannus), Federal University of Campina Grande (bpaswmms), West Virginia
University (AKLI), The University of Tokyo (Amonus), University of Gulbarja
(Xurmucton), Ain Shams University (Mucp Apad pecmyomukacu), Christchurch
University of Technology (Surm 3emanmums), Korea Institute Science and
Technology (Kany6buii Kopes), Institute of Organic Chemistry Ba Institute of
Organoelement Compounds (Poccus), Aristotle University of Thessaloniki
(I'perust) omu6 GopuIMoKIa.

AUETWICH CIUPTIApH, yJIAPHUHT YIApHUHT BUHWI 3(Hpiapu CHUHTE3W Ba
UIUIa0 YUKApUII TEXHOJIOTHSJIAPUHU SPATHUINTa OHJI JKaxOoHJa ojud OopuiraH
TAAKAKOTJIAp HATIWKACUAA KaTop, JKymijadaH, KyHuJard WIMHA HaTHKajaap
OJIMHTAH: apOMAaTHK alleTWICH CIUPTIAPUHUA TYpJIH XOM-aménap, 3pUTYyBUd Ba
Karaju3aTopyiap acocuja CHHTE3 KWIMHTaH, VYJIapHU WIDIad YuKapHil
texHosorusuapu siparuirad (Federal University of Campina Grande, bpazumnus;
Korea Institute Science and Technology, Seoul, Republic of Korea); umkopuii
MeTaliap, WIIKOpJiap, KOMOWHAIMSUIAaHTAaH OFUp MeTauiap, MHHEpal Ty3lap Ba
HaHOKaTanu3aTtopiap €paamMuia apoOMaTHK alleTHIICH CIIUPTIApU CHHTE3 KHJIMHTaH
(Aristotle University of Thessaloniki, I'penns; The University of Tokyo, SAnonus);
alleTWJIeH Ba YHUHT TOMOJIOTJIApH, JJIEMEHT OpTraHWK OWpUKMalap acocuia
cnuptiap onuml TexHonorusiapu sparwirad (Institute of Organoelement
Compounds, Poccusi; Vienna University of Technology, ABcTpus); anerusieH
cnupTiaapu kuMé€, papmarus Ba HeT-Ta3 caHOATHAA TYpJIU MakKcaJiapaa, BHHHI
adupiapu 3ca MyM, pe3uHa, eJUM Ba TUIacCTMacCaJlapHH oyHiaa (Goigananuiran
(University of Gulbarja, Xungucron; Institute of Bio-Chemistry, ['epmanus;
University of Ferrara, Utanus; University of Lyon, ®panuus).

Jynéna ameruiieH OMpPUKMAaJapWHA CHUHTE3 KWIHII COXacWaa KyWuJard
yCTYBOp HYHanummiapja TaaKUKOTIap oiau0d OOpMIMOKIA, JKyMiIagaH apoMaTHK
arieTWiieH crnapTiapuan  cuHTe3 Kwmmmga Et,O+PhMe+Hex, TiCly/Me,S,
EtsN/Zn(OTf), Ba Cl,Ti(OPh), cenexTuB HaHOKaTaIM3aTOp KYyJulall, He(T-ra3 Ba
KUME CaHOATH YMKHHIWIAPU acOCHIa apOMaTHK aleTUJICH CIUPTIapyu Ba BUHUI
a¢upimapy unutad YUKAPHUI, apOMaTHK alleTHIICH CIUPTIAPUIAH TYpIH XHJI SHTH
aBJIOJ] BUTAMUHJIAP, TOPMOHJIAp, aHTUOMOTHKIIAP, aHTUOAKTEPUOIIOTUK OHOIUIAp
SpaTHIll, Xapoparra YWJaMIId TOJMMEpJap, pe3WHa-KaydyK MaxcyloTjiapu Ba
MOJISKYJISIp  AJICKTPOHMKA HaHOMAaTepUAIapW OJIMINAA apOMaTHK AaleTHIICH
CIUPTIApH BUHII 3(DUPIIAPUHU SHIH TUKYBYHM Ba YOKJIOBYM areHTIIAp cudaruia

! JuccepTanust MaB3ycu OVitndya XOpIKHN HIMHA-TAAKUKOTIAp miapxu Www.elsevier.com, www.fundamental-
research.ru, www.elibrary.com, www.edunews.ru, Li Lin Synthesis acetylene alcohols of the based solvent
Et;N/Zn(OTf), systems. -Strasbourg, France. 2009. 642 p., H.O.Rasedach Technological processes acetylene
monoalcohols. -Hamburg, 2005. 8014 p. Ba 6ormika Manbaxap acocuaa UIuiad YHKUIraH.
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KYJIall OpKaidu, WYHAITUPUITaH XyCycHsiTra sra Oynran OWONOTHUK (aon
OMpUKMaTapHU SAPATHUILL.

MyaMMOHMHI VPraHWITaWJINK JAapaxkacu. AICTHWICH Oupukmanapu
KuMEcH, (PU3MKACH, TEXHOJIOTHSACH Ba KYJUIAHWIMIIM OVindya onubd Oopuiiaérran
WIMHUN-TaAKUKOT UILUIAPH 5KaJ1all pUBOKIAHMOK/IA.

PecniyOnukana anerusieH Oupukmanapu KuUMECH coxacuga Oup Karop
oJIuMJIap WIMHUHN u3nanuiap onub Ooprax, xxymnanan T.C.CupaunboeB aneTusieH
acocuza OopaauraH KUMEBUM  KapaHJIapHUHT  (QyHAaMEHTal  HazapHid
KOHyHUsITIapunu sipatrad. [[.A.FOcynoB pax0Oapiuruja aneTuiieH yriieBoJAOpOA-
Japy acocuaa SHrM KOMIUIEKCOHJIAp, HOHAIMAIIMHYBYHM CMOJIallap, Ty3 KaTjilaM Ba
KOppO3usira Kapllli MHTHOUTOpIIap CUHTE3 KUJIMHTaH Ba yJapHU CaHOAaT/Aa KyJiall
xopuid atunrad. A.I''MaxcymoB paxOapiuruja npornapruii ClupTH acocHIa XUil-
Ma XWJT TY3WIHIIIard Mypakka0 reTepolUKINK OUpUKManapu CHHTE3 KUJIMHTaH Ba
yJIApHUHT THOOMETNA KYJUTAaHWIMIN coXajlapu aHukiarad. A.VIKpoMmoB areTuiieH
YTIAEBOAOPOMTIApH  KUMECHAA TYpJId XWJI TETEPOTCH-KaTAIUTHK CHUCTeMasap
KyJUlalll OpKaJIM MaxCyJOT YHYMUHU OIIMPHUINTAa SpUIIraH Ba  SHTU
KaTaJu3aTopJIapHu caHoatna Kysuiamra xopui atrad. C.O.HypMoHOB TOMOHUIaH
MOJIEKYJIaCH/Ia TUJIPOKCUI TYPYyXH CakjaraH OpraHuk OWpUKMAallapHU BUHUJUIAII
peaKIMsUTAPUHUHT TEXHOJIOTUSUIADUHU TAJKUK KUJIUII OYiinda OUp KaTop HIILIap
amaJira OlMpHUiITaH.

Xopuxaa ymoy uynamumaa b.A. Tpopumo Ba O.H.TeMKUHHUHT WIMUN
UIUIApU alETWIEH CIHUPTIapU BUHWI 3(QUPIApPUHUA FOKOPH acOCIU CHUCTeMaap
acocuia cuHTe3 Kuiumra Oarunuianrad. JIL.B.CHeryp »sneMeHT Oprasuk
OupukManap acocuia TYWHMHMAaraH CIUPTIAp OJIMII TEXHOJOTHSICHHH SPATHIL,
A.AFrignani aneTwieH chnvpTiapulaH TEMHp Ba NYyJaT MaTepuaulapuHU
KUCJIOTAJId Koppo3usicura Kapuiu uHruourtopsap spartuii, M.F.Rodrigues nedt
MaxCyJOTJIapuaH yriIeBoAopo A (aJKWH) JIapHU aXKpaTUO OJIMINJA TeTepOreH
Karanuzatopsiapuuar posman  Taxyjguin  Kuiuii, C.C.Froese HedT MuKpo-
OpraHu3MJIapyd Ba yJapra Kapum npenapamiap wuinpiad uukum, M.Wiggers
alleTWICH OMpHKMajapu acocuja CMoOJia, Pe3WHa, €JIMM Ba IulacTMac-calapHU
SPUTYBYHM Mpenapariap uiniad uyukapum, A.Viola Bunun sdupmapu acocuaa
nmojMMeEp  MojJjajgap oW TexHojorumscuuu, J.M.Petersen  aneruiien
CIHUPTIAPUHUHT Mypakka®d BHHWI XOCWIajdapuHu wuiniad gukuin, J.Okawa
alleTUJICH CHOUPTIAPUHU HAHOKATAIM3AaTOpJap HWINTHUPOKUAA CHHTE3 KWJIHIIL,
M.A.Hassan ¢ypannu xjopau xocuianapuaaH TeTparugpo-dypaH dpuUTMacHia,
JUTHA OYTWIIAT KaTalM3aTopiiapd WINTUPOKHUAA alleTH/ICH CIHUPTIAPUHHU FOKOPH
YHYMJIa OJIMII TexXHoJoTusicuHu gpatum, E.J.Corey amneruneH Ba yHUHT
rOMOJIOTJIapU aCOCH/Ia OJIMHAUTaH MOHOMEPJIAPHUHT PE3MHA CaHOATHa KyJUlalll,
R.V.Wannort amertwieH cnupTiIapyuHUHT MeIulMHAaAa, Yumeng Xi HedT-ras
canoarnna kymiam, B.A.Kulkarni sca amerwien cnuptiapu 3amOypyFiapra
Kapmy OWOJOTMK  (aoJUIMTHHM  YpraHuil oOpKanu ymoly HYHAJIMIIHUHT
PUBOKIIAHUIIIUTA YIIKAH XUCCa KYIITraHap.

Xo3upru manTaa apoMaTUK areTHIeH COUpPTIapu Ba BUHUI dduUpiapu
acocWia Typiau XWJ DJPUTYBUWIAp, eaumiIap, OYEKmap, JOpW mpernapatiap,
MOHOMepJap, OuOIMaIap Ba MHTHOUTOpIIap cudaTuaa KYUIaHUIMOKIA.


http://www.chemistry.msu.edu/Portraits/PortraitsHH_Detail.asp?HH_LName=Corey

Maszkyp naumccepranmss Typaud ycyuiap €paaMyia apoOMaTHUK —aleTUJIEH
CHOUPTIAPU Ba YJIAPHUHT BUHUI A(QUPIAPUHM CUHTE3 KWIMIL, HILIA0 YUKAPUII
TEXHOJOTUSJIADUHUA ~ SIpATUII, MAaBXYIJApPUHA TAaKOMWUIAIITUPUIL, YJIIAPHUHT
caHoar/a KYJUIQaHWIMII COXaJapuHU aHWKJIalml Ka0u MyamMMOJIapHU EYHINra
WYHAJITUPUITAH.

MamitakaTumMu3aa (15§ Oopuiran TaJIKUKOTIapaa alEeTUIICH
YTIEBOAOPOJIAPH  aCOCHAA SIHTM OpraHuK OWpUKMalapHU CUHTE3 KWJIUII,
YJIApHUHT (U3UK-KUMEBUN XOCCAJIADUHU THU3MMIIM PaBUIIAA TaXJIWI KHJIUII,
MaxaJuiiidi XoMm-aménap/aH KeHr (olganaHull, YUKWHIWIAPHU KaiTa WAl
acocuzia KUMMaTOaxo, HUMIIOPT YpHUHU OOCyBUM, caHOaTAa MaKCaIJu
doiinaraHuIn MyMKHAH OYITaH MaTepuajuiap UIUIad YUKAPHIT TEXHOJOTUsIIAPUHI
ApATUILl OPTaHUK KUMEHUHT YOy HyHaIUIIMAa TAAKUKOTIAPHU aMajira OIIUpPHIIL
WIMHI-aMaIuii axaMusATra 3ra XucoOJaHaau.

Juccepranuss MaB3yCMHMHI JHCCepTalus Oa)kapwiraH OJHMHA TabJIUM
MYacCaCaCHHMHI WIMHMH-TAAKMKOT HIILIApU OMJIaH OOFIUKIMIu. J(ruccepranus
TaJKUKOTH Y30eKkucToH Mummii yHuBepeuteTH Ba TONIKEHT-KUME TEXHOJOTHS
WHCTUTYTUHUHT  WJIMHUW-TAIKUKOT WLUIAPH  PEXKACUHUHT  «AETUIICHHUHT
reTEpPOreH y3rapuiuiapy y4yH MaxajulMid XOM amiélap acocuja KaTaau3aTtopiap
UNUIad YUKApUINHUHT WiaMui acociapu» (D7-13-0T-012420, 2012-2014 iiit.),
«Koppo3usira Kapiid SIHTH aBioj] OWOIMJIADUHU TEXHOJIOTHSICHHU  HIILIA0
gpkapum Ba «Y30ekHedreras» MXK He(pT KOpXOHATapuaa CaHOAT TaxpuOa
cuHoBugad VyTrazum» (KA6-001, 2012-2014 ifif.) wmaB3ycuaarm amajiuit
Jolnxanap Joupacuia oaxapuiras.

TagKUKOTHHHI MAKCaAW SHTU yCyJuiap €pJamMuja TaHJIAHTaH apOMaTUK
aleTUJIEH CIUPTIapU Ba BUHWI dGUPIApUHU MaXaJUIMA XoMall€é Ba YMKUHAWIAP
acocujia CHUHTE3 KWIHII, YJIapHU WNUIA0 YHUKAPUII TEXHOJIOTHSJIAPUHU SPATHUIIL
Xama MaKca i KYJJTAaHUIUII COXaJIapUHU aHUKJIAIIaH nuoopar.

TaankuKoTHUHT Basudaapu:

Typau ycyuiap &Epaamuaa (QeHWIaleTHICHra aupuM aibJIeTuiap Ba
KETOHJIAPHU TabCHP ATTUPHUII OPKAIU apOMATHK allETHIICH COUPTIAPUHU Xap XU
KaTalnu3aToOpJIapHU KYJUIalll OPKaJIX IOKOPU YHYM OWJIaH CMHTE3 KWJIMIIHU TaJIKUK
KWIWII, OJIMHTaH HATWKaJlapHU KUMEBUU Hazapusap Ba KOHYHHSTIApra TasHUO
TU3UMJIIM TaXJIWJI KWINII Ba apOMATUK all€TUJICH COUPTIIAPUHHA CUHTE3 KWJIHIIIHUHT
HUCOUW camapaJopIuK KaTopH Ba yCYJWHHU WIMHHN acocallr,

TAHJIAHTAH AapPOMATHK AaleTUJIEH CHHUPTIAPUHU AalETWIEH HIITUPOKUAA
MOH+IMCO+-IAM®A; CsF+tMOH+IMCO Ba MOH/Cyyyn  KaTanuTHK
CUCTEMaJapyd acoCuja BUHWIUIAINI, UIYHWHTJEK alpuM TYHWHMaraH KapOoH
KHCIIOTaNap OwiaH STepuUKaIMsa pPEeaKIUsIapuHA OJIUO OOpHUIll OpKAIHM MOC
paBuIAard BUHWI HQUPIAPHU CHHTE3 KWIMII >KapaéHU YYyH OJHT MakOyIn
HIAPOUTIIAPHU AHUKJIAII;

apOMaTHK aIeTUICH CIUPTIAPU Ba BUHWI dPUPIAPHU XOCHI OVIHIT YHYMHU
Ba KUMEBHMI peakuusJapHUHT OOpHIIMra Xapopar, peakuus JaBOMHUIINIH,
APUTYBUYWIIAP, KaTajauzaTopjap Ba OONUIAHFUY MOJJIajiap KOHIICHTPAIIUSCH,
MUKIOpPU Ba TaOuaTh TabCUPJIApU, PEAKIMs KUHETHUKACU Ba MEXaHU3MJIAPUHU
Hazapuil KOHYHUATIAp EplaMuaa, xoccalapuHu (U3UK-KUMEBUN ycCyluiapaa,



KBaHT-KUMEBHM XUCOOJANUIAPUHU 3aMOHABUN KOMITBIOTEP JACTypJIapyd acocuia
aHUKJIAlll,

apOMaTHK alleTWJICH CIUPTIApY Ba BUHWI d(PUpIapHU UILIA0 YMKAPUIITHUHT
UKTHUCOIUN  caMmapajgop, OSKOJOTMK XaB(CU3, UYMKWHIUCU3, DJHEPrusi Ba
peCypCTeKaMKOPIIMK UILTA0 YMKAPUIIT TEXHOJIOTHSUIAPUHN TAAKUK KUJTUILI,

apoMaTuK aneTwieH crupmiapuan Paopckuid, ['punsep-HMounu Ba
JMA30TUPJIAIl  peaKIUsUIapuaa, BHHWI SQUpPIapUHU TOMOTE€H Ba TeTeporeH
KaTaJIMTUK BUHWIIAII Xamaa 3TepuuKanus peakusiapuaa CHAHTE3 KAJTUITHHHT
KyJail yCyJIJITapUHU UIIA0 YMKHIIL

CUHTE3 KWIMHTAaH apOMAaTHK alleTWJICH CIUPTIAPUHUHT HE(PT Ba ra3Hu KaiTa
UIUIANl METa/UT Ba MyJNaT KypuiManapuaa OHOKOppo3us >KapaCHUHH KEITUpUO
YUKApPYBUM MHUKpPOpPraHU3MJIapra Kaplld aHTHUKOPPO3UOH XYCYCHUSATIAPUHU
aHUKJIaII;

UHTUOUTOp cudaTuga sSpaTHIraH apoMATUK alETUICH CHUPTIApU BUHUI
abupuHu HedT-Ta3 MaXCyJIOTIApUAAH ONTHHTYTYPTIIM OMpPUKMAaJIApHU KOMIUIEKC
aXpatub oyBuUM mpemnapamiap cudaruga KYJUIAITHUHT SHaJa TaKOMUJUIAITaH
UYInapuHu UIIad YuKUIIL.

apoOMaTHK areTwieH cnupmiapu Gochatiu Ty3J1apuHU Ba BUHWI 3(DUPUHUHT
TUOJUTJINKOJUIADUHA CUHTE3 KWIHII OPKAJIHA yJapAaH CaHoaTJa KaTjiaaM XOCHII
KWIyBYM KOMIIOHEHTJapra Kaplld WHTUOMTOpJiap Ba pe3uHa-KaydykK uiuiad
yuKapuiaa OOFJIOBYM (YOKJIOBUM) areHTNIap cudaruga amanuérra TaaOUK ATHUII
Oyiinya Takaudaap KUPUTHLL.

TagKNKOTHUHT 00bEKTH apOMATHUK allETUJICH CIUPTIIApU, BUHUI dupiapu,
TOMOT€H Ba IeTeporeH KaTaiu3, OMOoJOTUK (haoda mMoxajanap, HEQT TapkuOuaaru
OakTepusi Ba 3aMOypyFiap, Ty3 KaTjlaM XOCHJI KWJIYBUYM KOMIIOHEHTJIAp, MarHui
OpraHuK OMpUKMAJIap, TYpJU KaTaau3aTop Ba SpUTYBUMIAp/IaH nOOpar.

TaakuKOTHUHT mpeaMeTH (EHUITANCTHICH, aHWIIMH, KPOTOH allbJIETHIN Ba
KETOHJIap, apOMaTHK alleTUJIeH CHUPTIApH, BUHWI, aKpw, MEeTakpui sdupiap,
IOKOPY acoCiIM CHUCTeMa Ba KaTralu3aTop, Ty3 KamiaM XOCWJI KHIyBUU
KOMITOHEHTJIap, HE()THUHT OJNTUHTYTYPTIM OUPUKMAJIapu XUCOOTaHaIH.

TagkukoTHUHT ycysuaapu. [ucceprauus ummaa TOMOTEH Ba TE€TEPOTeH
KaTaJn3, CUHTE3, 3aMOHABUW CIEKTPOCKONHUS YCyJUIapu, KBAaHT-KUMEBUU Ba
JIEMEHT TaxXJIWIu, XpoMoTorpadus Ba (PUIMK-KUMEBUH TaIKUKOT yCyJUIapu
KYJUTAaHWJITaH.

TagKNKOTHUHT MJIMUI SHTWIMTY Kydugaruiapiad uoopar:

KOH+TI'® Ba NH3+KOH+CH3;OH romoreH-karaJiuTuk cuctemanap/a,
MarHui OpraHuk OMpHUKMaap acocuja Ba AMA30TUpJAl peakuusiapu €paaMuja
SIHTU apOMATHK alleTUJICH CIIUPTIApU CUHTE3 KUJIMHTAaH Xama apoOMaTHK alleTHIICH
CIUPTIAPUHU CHUHTE3 KWIHII HUCOMN camapaJopiuK KaTopu Ba YyCYJu
aHUKJIAHTaH;

KETOHJap MoOJeKymacuHuHr Ty3unumm, >C=0 rypyxu artpoduma Tyrpu
TapMOKJIAHTaH Ba XAXMJOp paJUKAUIADHUHT apOMAaTUK aleTWICH CHUPTIapu
CUHTE3M Kapa€Hura Ba MaxcyjaoT YHYMUTa TAbCUPU aHUKJIAHTaH;

WIK MapoTaba apoMaTWK aleTUJIeH CIUPTIAPUHU FOKOPH aCOCIH KaTaTuTHK
cuctema (MOH-CsF-IMCO) Ba  rereporeH-KaTaJuTUK  KOMIIOHEHTJIAp



(MOH/Cgaos) HMINTHPOKHMIA AaLETHICH OWIaH BUHWIUIAIN, adpuUM TYyHHHMaraH
KapOOH KucHoTalap OuiaH STepuUKaLUs peaKUusIapy acocuaa sSHIM BUHUI
a¢upIapy CUHTE3 KWIMHIaH;

WIK OOp MarHuii opraHuK OWpUKMallap acocHuJa apoMaTHK alleTUJIeH
CIUPTIIAPH, TETePOTreH-KAaTAIUTUK yCYJ/Ia apOMaTUK aleTUIeH CIUPTIApU BUHUI
a¢uUpIapy CUHTE3 KWINII TEXHOJOTUSIIAPH SIPAaTUJITaH;

WiIK OOp CHHTE3 KWIMHIaH apoMaTHK aleTW/IeH ChupTiapu HedTb-ra3
CaHOATH TYJIAT Ba METAUT KOHCTPYKIMsUIapuaa OMOKOPpO3Hsl KapaCHUTa Kapiimu
ononuIap cudarnna KyJUTaHUITaH;

He(Th Ba Ta3 TapKUOUJAru OJITHHTYTYPTIM OUpPUKMaJapHU aXXpaTuO ONMIIa
CUHTE3 KWIMHTaH apoOMaTUK aleTWIEH CHUPTIapu BUHWI 3dupiapuiaH
doiinananuaTaH.

TagKNKOTHUHT aMaJIMil HATHXKAJIAPH KyHuaruiapaad noopar:

apOMaTHK alleTWICH CIUPTIApHU Ba BUHWI d(UPIAPUHU UILTA0 YNKAPUIITHUHT
camapajiop TeXHOJIOTHUIAPU KOPUHM ITHIITaH, )Kapa€HHUHT MaTepuall OallaHnciapu
Ba KyTWIA€TraH MKTUCOAMM caMapaJopJiurd  XHMCOOJIaHTaH, TEXHOJIOTHK
KapaCHHUHT PErJIAMEHTHU SIPaTUIITaH;

He(dT-ra3 caHoaTHIa apoMaTuK aleTuiIeH CHupTIapuaaH
MUKpOOpraHU3MIIapra Kapiiu OUOIuIap, BUHWI d(Upiapu dca ONTHHTYTYPTIU
OupUKMaTapJaH TO3aJOBYM IMpenapar xamjaa KUILIOK Xy Kaiuruaa aedoaruanTiap
cudartuaa KyJUIaHUIITaH;

apoMaTUK aleTWICH CHUPTIApUHUHT PocdaTiu Xocuiaaapu CaHOAaT OKaBa
CyBlapuaa KarjaM (4yKMa) XOCWJI KWJIYyBYM Ty3japra Kapiid HWHTHOUTOP
cudaruga, BUHUI HUpIapy pe3uHa-KaydyyK CaHoaTHJa YOKIOBUM cudaTtuia
aManuéTra ;KOpU KUIUII IIapOUTIapy aHUKIaHTaH.

TagKuKoT HATHKAJAPUMHMHI MIHOHWIWIMTKH. Onub Oopwiran Taxpuoba
HATHKAIAPUHUHT WJIMHH aCOCIIaHTaHJIMTH, JabopaTopus TaXpuba HaTKalapH
Hyper Chem Activation 7,0 maketu STAT mactypu EpaaMuia MaTeMaTHK
MOJCIJIAIITUPUIITAH, CUHTE3 KWJIWHTaH OWPUKMAJApPHUHT YHYMU Ba TO3QJIUTU
JIXM-8M]I xpomartorpaduiaa aHukiIaHraH, Tty3wiumu 3ca Tesla BS 567A
(100MTI'r) xamaa Specord IR-75 cnexkrpodoromerpiapuaa ncOOTIAHTaH, TAPKUOH
AJIEMEHT aHAJIN3 KUJIMHTaH, 3JIEKTPOH TY3WIHIIY Ba KBAHT-KUMEBUN KaTTAIMKIapy
ACDFREEI12 nactypuna TaiKUK KUJIMHTaH.

TagKuKOT HATWKAJTAPUHUHI WJIMMHA Ba aMajMil axaMusiTH. TaakukoT
HATIWKAJIAPUHUHT WJIMUAM aXaMUSTH apOMAaTHUK alleTWICH COUPTIApU Ba yJApHUHT
BUHWI 2(QUpIapUHN CUHTE3 KWIMIIJIA >KapaéH Oopuinura 3puTyBuYM Ba (aoi
KaTaliu3aTopyiap TaHJAHUWINK, peakuus OOpUINUIra KETOHJap  TY3WIHUIIH,
MOJIEKYJISIp MaccacH, yIrjIepoJ aTOMJIapy COHM, PaJAUKaJIIapHUHT (Pa30BHM X0aTH,
KapOOKaTHOH Ba KapOOAHMOHJIADHUHT Xocudl Oymum naBpu, >C=0 rypyxwura
HUCOATaH pPaJAUKAUIADHUHT CUMMETPUK EKU HOCUMMETPUK XOJIATH, JJICKTPOH
OyiyTnap 3W4YJINTH Ba >KOWIAIIYBU TabCUPJIAPUHUHT WIMUNA KOHYHUSTIAp OuiiaH
W30XJTAHUIIY UITHUHT WIIMUANA aXaMUSTAHU OeTuiaiam.

TaaKUKOT HATIWKAJApUHUHT aMalluid  axaMusiThd HepT Tapkubumaru
MUKpPOOpPraHU3MJIapTa Kapild apoMaTUK alleTWIeH CHOUPTIAPUHUHT FOKOpHU
OaKTepHOCTaTUK Ba OAKTEPUIMIIUK (HAOJUTUTH, ApOMATHK alleTHJICH CHUPTIApH



BUHWI 3Qupiapu HePT TapkuOUIaru ONTUHTYTYPTIH OUpPUKMaIapHU KOMILJIEKC
aXpatud oJyBYM MpenapaTiap KU KUIUIOK XYy kanuruga nedonuantiap cudaruaa
KYJUIalll, apOMaTHK alleTUiieH crupTiapu gocdatiu xocunaiapuaad caHOAT OKaBa
CyBJIapuja KarjaMm (4yKma) XOCHJI KWJIyBYM METall Cyib(aTiapu, KapOoHATIaApH
Ba 0OIIIKa Ty3/1apura Kapiii, BUHWI dPUPIapUHUHT THOIUTIMKOUIAPUIAH PE3nHA-
KaydyK caHoaTuJa YOKJIOBUM cudatuaa ¢GoigalaHdill acocuja HUKTUCOIUN
camapara pHInuigad uoopar.

TaakuKOT HATHKAJAPUHHUHT KOpUil KwiuHumu. CUHTE3 KWINHTaH
apOMaTHK areTWJICH CIUPTIApH Ba BHHWI d(UpIapu acocuaa OUOJIOTHK (aon
OupukManap sipaTHil OyiuYa OJMHTaH UIMHUI HaTHXKalap acCOCUAA:

alleTHIICH CIMPTIAPHHU OJMII YCyIHTra Y30eKHCTOH Pecry6IMKacHHUHT
uxtupora nareHTH (NelAP 05066, 21.07.2015 ii.) onunarad. Mnuia® ynkuiran ycyi
SHTH KaTajau3aTopiap acoCHAa CHUPTIAPHU OJHIAA MaxCyJldoT YHYMHHHU
Ce3UJIapJiv Japakajia OMIUPHUIITa XU3MaT KUJITaH;

He(dTh Ba Ta3HU KalTa MIUIANl KOpXOHAJapuaa MeTaul KypHUIMaJIapHUHT
OMOJIOTUK eMUPWJIMI Kapa€HUra Kapliu spaTWiIraH SHCM WHTHOUTOpIIAp
«Myb6opaknedreraz»y YIIKna sxopuit stunran (2016 #wun 11 deBpangaru
Ne714/43-67-con mMabiymoTHOMacHu). Mazkyp TaaKukotiap HedTh TapKUOWHU
OMOKMMEBUN TaxJIWiI KWIMIIAA Ba He(PTh-ra3HM KaillTa uHUIAl MeETall
KOHCTPYKIUSIIAPU SKCIUTyaTaIllMOH caMapaopIuTH OIIUIINTa UMKOH SpaTraH;

apoOMaTWK aleTWeH COUpTiIapu BUHWUI ddupiapu HedpTh Ba HEPTh
MaxCyJIOTJIapu TapKUOUAAru ONTHHIYTYPTIM OUPUKMAJIApHU aXpaTud OJIyBUU
npenapartiap cudatuaa byxopo HedTHH KailTa MILLIAII 3aBOAMIA XKOPUW STUITAH
(2016 ¥mn 28 wmaptmarm  Ne30-19/1145-con  mabaymoTHOMacu). YOy
TaIKUKOTIIAp HEPTHUHT TEXHUK KYpCATKUUJIAPWHH MAaCaiTHPYBUYH OJITUHTYTYPTIU
OWpuKManap MUKIOPWHM KaMaWTUPHII Ba MaxCyJoT CH(DATHHU OIIHPHUIIT
WMKOHUHHU Oepras.

TagKuKOT HATWKAJAPUHUHI anpodaumsicn. TagkuKOT HaTKaiapu 22 Ta
XaJIKapo Ba pecryOyinKa MUKECUAArd UIMUN-aMaluil aHXyMaHiIapaa, >KyMJjaaaH,
«Xumun u  xummudeckoil TtexHomoruw» (Kaparanma, Koszoructon, 2012);
«Katanutnueckue rmporecchl HepTenepepadoTKu, HEPTEXUMUHU U IKOJOTHUN
(HoBocubupck, Poccusi, 2013); «CoBpomeHHBIE NpPOOJIEMbI M MYTH OCBOCHHE
HedTerazoBoro moteHuuana weap» (Tamkent, 2013); «High-Tech in Chemical
Engineering-2014» (Mockaa, Poccus, 2014); «Ruscatalysis-II» (Camapa, Poccus,
2014); «News of Science and Education» (Illeddunn, bytok Bpuranus, 2015);
«Moderni vymozenosti vedy-2015» (Ilpara, Yexus, 2015); «Europejska Nauka
XXI Powieka» (IIpzemsbicis, [lonsmma, 2015); «Europacat-XIl» (Kazauns, Poccus,
2015); «Catalyst design: From Molecular to Industrial Level» (HoBocubupck,
Poccus, 2015); «Innovative Technological in Science» ([ly6aii, bupnamran Apab
Awmupnuknapu, 2016); koHbepeHIusIapa Mabpy3a KUIHHTaH.

TaakuKOT HATHKAJAPUHHMHI bJOH KWIMHMIIM. J[Mccepranus MaB3ycu
Oyiuua >xamu 22 Ta WIMHN UII YOIl 3TWITaH Ba | Ta MXTHpOra MaTeHT OJMHTaH,
V36exucron Pecry6nukacu Onuii  aTTecTanss KOMHCCHSCUHHMHT JJOKTODIIHK
JTUCCePTAIMsUIapd aCOCUM WJIMHM HATWKQJIAPUHU YOM OSTHUIN TaBCHs ATUITaH



wimMuil Hampaapaa 11 ta makonma, kymunanaH, 7 Tacu peciyOinka Ba 4 Tacu
XOPHKUH KypHaAIIap/1a HaILIp 3TUJITaH.

JluccepTanMSIHMHT Xa:KMH Ba Ty3WJIMINU. J(MccepTanus Ty3WIHMIINA KAPUI,
oemra 000, Xyinoca, doiganaHwiIrad amabuétiap pyMxaru Ba uWIoBajapaaH
noopar. JluccepraiussHUHT XakMH 196 GeTHU TalKui 3Taau.

JTUCCEPTAIMSIHUHT ACOCHITI KUCMH

Kupum xkucmuaa yTkazuwiral TaJKUKOTIAPHUHT J0JI3apOJIUry Ba 3apypaTu
acoCJIaHTaH, TAJIKUKOTHUHI Makcaayd Ba Bazudanapu, OObEKT Ba NpeAMETIIapU
TaBcu(IaHraH, peciyoauka Gad Ba TEXHOJOTHSIIAPH PUBOKIAHUIITMHUHAT YCTYBOP
MYHAIUIUIAPUTra MOCJIMTH KYpCaTWITaH, TAAKUKOTHU WIMHMU SHTWIATY Ba aMaJlui
HaTWxkanapu 0a€H KWJIMHIaH, OJIMHIaH HAaTWKaJapHU WIMHI Ba aMaluil axaMusATH
oun® OepuiraH, TaJAKUKOT HATWKAJApUHU aMaiuérra >KOpUN KWW, HaIlp
ATWITAH UIUIAp Ba AUCCEPTALNS TY3WINIIN OYiinYa MabIyMOTJIap KEATUPUIITaH.

JuccepTallUsIHUHT «AlETHJIEH CIIMPTJIAPU BA YJIAPHUA BUHHUJI XO0CHJIAJIapH
CHHTE3H, XOCCAJapu XamjJa uHNLIa0 4YUKAPUII TeXHOJOrusjapmw» el
HOMJIaHTaH OupuH4YM OoOuaa ametwieH cnupmiapu (AC) Ba yJapHUHT BHHUI
supnapu (BD) Typau ycyiaapia CHHTE3 KWIHIN JKapaéHH, HMILIA0 YMKApHIII
TEXHOJIOTUSIIApH, YIAPHUHT (PU3UK-KUMEBHUI XOccajaapu, yiap acocuaa obopaauran
KUMEBUM KapaCHiap XamJa KYJUIAaHWIMIIWTa OWJ XOPHXKHKA Ba MaxaUIuu
anabuérnap TaxJIvid KeJITUPUIITaH.

MaB3yHHHI [1013apOJUT Ba MYXHUMJIUTH aCOCJIAHTaH, apOMAaTHK alleTHIICH
cnuptiapu (AAC) Ba ymapHuHr BD cHHTE3 KWIMIN, WNUIA0 YUKAPHII
TEXHOJIOTHSJIADUHU TaKOMWJIIAIITUPUIL, ylapAaH KeHr maciuradna (oiganaHuil
3apypJUTH XaKuaa XyJjiocanap KUJIMHTaH.

JluccepTalMsTHUHT «APOMATHK aleTHIeH CIUPTJIAPH Ba YJIAPHUHI BUHUJI
XOCHJIAJIAPUHUHT OJIMHHMII yCyJ/UIapu XxamJaa Gu3uK-KMMEBUH xoccajgapu» 1e0
HOMJIAHT@H MKKMHYM 000MJa TaAKUKOTHH OJUO OOpHUIN ydyH 3apyp KUMEBUUN
Oupukmanap, kKaraiauzatop Ba dspuTyBumiap TaBcupu, AAC Hu DaBOpcKui,
['punbsp-Monny Ba qua3oTupian ycyjauia CHHTE3 KWL, YIIAPHUHT alleTUJIEH Ba
allpuM  TYWMHMaraH KapOOH KucioTajgap OwuiiaH peakuusUylapuHu  YTKa3UII
ycyiutapu, xamaa AAC Ba BD unuia® yukuil TEXHUK apamMeTpiiapy KeITHPUIITaH.

HucceprauussHuHr «Maxajani XoM amiéiap acocula apoMaTHK aleTHJIeH
COMPTJAPH Ba YJAPHUHI BHHWI XOCHJIAJAPUHU TYypJaud (TroMOreH Ba
reTeporeH KaTaJUTHK) yCy/LIapaa OJMHUINN» J1¢0 HOMJIAHTaH y4uH4H O000uja
tannanran AAC Ba ynapuu BO cunTesu xapaéHnapu Tu3uMIIM 0aéH STUIITaH.

dapopckuii ycynuaa ¢enunanerwicH (DA) ra ameToH, METHIITHIKETOH,
METUJINPONUIKETOH,  JUATWIKETOH,  METHUJIM3ONPOINUIKETOH,  MHUHOKAJIUH,
aneTopeHOH Ba KPOTOH albJACTUIMHU TabCcUp ATTUpUO Moc paBuimgaru AAC: 2-
meTui-4-pernnoyrun-3-on-2 (I), 3-mermin-1-penmwmentun-1-on1-3 (I1), 3-3Tun-1-
¢enmnrekcun-1-o1-3 (1), 3-stun-1-¢penunnenrun-1-on-3 (1V), 3,4-mumerni-1-
¢enmnnentun-1-01-3  (V), 3,4,4-tpumernn-1-penunnentun-1-on-3 (VI), 2,4-
mudennnoyrun-3-o1-2  (VII) Ba 1-penmnrexen-4-un-1l-on-3 (V)  cuntes
KWIMHTaH Ba PEAKIMs CXEMacH KyHuaarnda Takianug STUiIraH.
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EyH()a RR'= _CH3; R= _CH3, R'= _C2H5; R= _CH3’ R'= _C3H7; RR'= _C2H5; R= _CH3’R’: uszo _C3H7,
R= _CH3, R'= _C(CH3)3, R= _CH3, R'= _C5H5, R= _H, R'= _CH:CH—CHg, M= Ll, Na, K
apumyeuu- ousmunsgup (33), mempazuopogypan (TI'®)

AAC cuHTEe3 KWIMII >KapaéHWra Typid OMUJUIAp- XapopaT, peakius
JTABOMUMJINTH, SPUTYBYHM Ba KaTau3aTopiap TabuaTtu, OOLUUIaHFUY MOJaj1ap MOJI
MUKJIOPH HUCOATIApH TabCUPJIAPU TU3UMIIM paBUIIAa TaxX v dTuiau (1-xaaBan)

Peakiusa 8 coarma yTkaswica DA Ba KETOHJIAp €Tapiu Aapaxana y3apo
Tabcupnamub wkopu yHym OunaH AAC onunamu. Peaknus naBomuiimuru 10
coarra OPTUIIM OWIaH CHUPTJIAp MOJEKYJIACHIaH CyB YUKUO KETHILWJAH
yIapHUHT KHUCMaH OJUTOMEpJIaHUIIM, KalTagaH JacTiadku Mojjanapra
aliaHuiyM, OOUUIaHFUY MOJAIapHUHT KOHAeH canusuianuiu €ku @A nonumepra
ydpauii HaTHKacu1a MaxcyJioT YHYMHU Kamaiino Oopau.

Kynnanunran LiOH Ba NaOH ra nuc6atan KOH HuHr acocnumuru
IOKOpUJIUTH, >Kapa€Haa Xocua OynaauraH Kaluid ajJbKOTOJSITUHUHT  OCOH
ruposn3nanuiy xucooura AAC 10Kopy yHyM OUJIaH CUHTE3 KUJIUH/IH.

Kymnanunran sputyBumnap opacuna /1293 ra nucbdaran TI'd na MyXuTHUHT
KyTOJIMJIUTH  OpTUIIM  OwiadH ¢$aos  KOMIUIEKCIApPHUHT  XOCWJI  OVIIHINH,
PEAKIMUSHUHT TE3JIMK KOHCTAHTAaCH OPTHIIN, UITKOPJIAPHUHT 3PUTMA XOoJura YTuo
OonutanFuy MojAanapaa (aona Mapka3 OYIUINM Y4yH Kyjail TOMOTEH KaTalUuTHK
MYXHUT SPATUIIN HATHXKACHU]IA CIUPTIIAp YHYMU OpTHUO OOpaau.

Kucnopon aroMuHUHr 31eKkTpoH Xkyriapm D20 npa Oup Tekuciaukiaa

takcumiianrad, TT'® na sca manuii 3apsan xanka Oyiiald nenokaiaaHraH xoiaTaa
oynranmury yuyH MOH HuU KatanuTuk (aoJTMTMHM OlIUpanu, Oy peakiusaa
XOCHJI  Oynmaguran  amnerajiap, aueTWICHUUIap Ba  aJbKOTOJSATIAPHUHT
TUAPOIU3IIAHUIIINHY TE3aIITHPAIH.
Tankukoriap -10 - 10°C opanuruma onub Gopuiaranma maxcyiaor yaymu 0°C na
MakCUMyM 4HMKMIIM Ky3atuiaad. Peakius -10°C pa omu6 Gopuiaramma MOH
CYCNIEH3Usl XOCWJ KWIWIIM KUWWHIANIYBHJIAaH CHUCTEMaJla KaTaluTuK (aom
MapKazJlapHU KaM XOCHWJI KWIMIIH, 3appadajJapHUHT y3ap0o TabCUPJAILYBH CEKHUH
oymumunans AAC yaymu mact umkamd. 0°C ma oca GouuiaHrud Mopganap Ba
OPUTYBUYMHUHT MOJICKYyJalapujia XapakaT TE3JUTH OPTUO, YIapHHUHT 3appadayiapu
UIITKOpJIap OUilaH I0KOpHY dHEprusAra sra 6ynrad ¢haoyi MoJeKyagap XOCUI KUIa Iu.
@daon MoJeKynagap COHM OpPTUINM OWIaH yiap opacuia y3apo HYKIeo(puib
OMpPUKHUII pEaKIMICH XaM OCOH Oopaju, aleTHICHUJJap Ba aJlIbKOTOISATIAP
oexapopauru optud 6opanu, Hatmwxkana AAC yaymu opragu. llyHunraek xapaéu
0 °C xapopataa om0 GOpuiIca, CUCTEMAIAr allbKOTOJIST Ba al€THIICHUIIaAPHUHT
MOJIEKYJIaCUIard HOH OOFJIapu OCOH y3WJIMO KaTHOHJIAp XOcui Oynanu, Oy aca DA
HUHI KETOHJIAap OwiaH OMpPHKHINWMHM Te3namrupamd. Xapopar 10 éku 20°C ra
ommpwica cucremagaru AAC KWUCMaH MOJUMEPJIAHUIINA, CMOJIACUMOH
MaxCyJOTJIApHUHT XOCHJI OYITUIIIN, KaTalu3aTopiiap, pUTyBUM Ba KETOHJIAp OuiiaH
peaknusra KApUIuO KyImmm4a MoJiajiap- areTraiiap, Mojyaleraiiap, BUHHI
CIUPTIIAP XOCHIJI OYJIHIIN XUCOOUTa MaxXCyI0T YHYMH KaMaWHUIIHN Ky3aTHJIIH.

+
Cels— C=CH + R— (H:* R MOH + sputyBun
O




1-sxkaaBag

AAC yHymMura peakuusi 1aBOMHUIJINTH, XaPOPAaT, JPUTYBYH BA KATAIH3ATOPJIAP TAOMATH TAbCHPH

Xapopar, | Karaiau Peaxcuus AAC ynymu, %
oC arop | PRKT Ll o] v i velvinvar] o o] wv | v [wve]vi]vi
coar Jpurysunu /199 JpuryBuu TT'D
6 19,0 [ 16,5 [ 16,0 | 152 [ 148 [ 13,0 [ 24,3 [ 13,1 | 255 [ 22,5 [ 21,0 | 19,0 [ 17,3]15,2 29,6 | 17,8
LiOH 8 223]19,0]185[18,0 | 17,6 | 158 | 26,2 | 14,6 | 29,1 | 26,6 | 253 | 24,5 | 23,2[20,3]37,2] 26,3
10 [200]173]17,2[17,1]16,0|150 |24,8 14,0283 |24,4|231|222|21,0/187[37,0] 20,3
6 26,2 | 24,0 ] 228222210183 [31,0255 316|306 |298 260 |287]|253]36,7] 32,6
-10 NaOH 8 29,8 | 28,0 | 27,6 | 27,4 | 26,0 | 25,6 | 39,5 | 33,4 | 36,0 | 34,4 | 34,2 | 33,6 | 33,0 | 31,0 | 43,8 | 37,6
10 |27,3]263]260 253246225380 321353327320/ 31,4 3092744131 36,0
6 51,3 | 53,7 | 48,7 | 46,5 | 44,0 | 39,6 | 61,2 | 45,1 | 64,1 | 56,6 | 52,0 | 48,8 | 46,3 | 43,2 65,0 | 49,4
KOH 8 66,6 | 57,6 | 52,3 | 50,0 | 48,6 | 46,2 | 69,0 | 53,0 | 68,4 | 61,1 | 58,8 | 55,8 | 53,7 | 47,0 | 71,3 | 58,2
10 |56,2|54,0 522|487 |465 | 433|633 482 67,6|60,0 56,0 |54,0 |520]458]70,7] 55,6
6 340|314 ]288253|244]220/[326|265|378[335[322|31,0|284[265]39,4]513
LiOH 8 39,4 | 335[32,4(321[300]246 424320426360 352347 340296464 ] 587
10 [334]285|27,4[270]267 234380237403 |34,4|3401329 327291455/ 52,0
6 41,1]424139,2]365 358300450291 ]468 430|421 |40,3 [39,0/365]49,7] 57,2
0 NaOH 8 486450420423 ]411]374[524 422524505481 | 47,7 |473]432]558] 65,2
10 |375[357[342332[330[325]49,0260]51,1]493|47,0]46,0[458|41,3|54,2] 62,0
6 69,5 | 65,1 | 58,2 | 56,6 | 49,5 | 45,1 | 70,2 | 55,5 | 73,3 | 67,6 | 62,2 | 58,3 | 55,3 | 51,3 | 78,4 | 62,2
KOH 8 74,1166,2]650[631|623[541]783]|650]81,4 /721690668 653576853/ 704
10 |61,8]555|54,2|540 532|488 752 |585]80,0]71,3]|682]|650|64,0]557]|838] 67,5
LiOH 8 2481222 ]215(21,0[203]185|268|21,0]31,7]294 290|283 |270/|22,2]354] 282
10 [230]21,1]195[180 173|168 24,6187 30,1282 27,0 26,0 |253]20,7]348] 27,0
6 31,0 28,7]269(253|247]224]41,0[237[344[31,1]30,7]305]30,3]283]385] 30,0
10 NaOH 8 33,0 | 30,6 | 29,0 | 27,0 | 26,8 | 24,2 [ 43,1 | 25,7 [ 39,2 | 37,4 | 37,0 | 36,4 | 36,0 | 31,0 | 47,7 | 36,0
10 |32,2]293]27,7|268[250236]422]251]|379]353|350]34,7[345/31,3|468] 348
6 58,5 | 43,5 |42,1]401[394]413[620|442]61,1[523[51,7|51,1|49,2[463]70,0] 52,2
KOH 8 715 | 479|466 | 46,0 | 455 | 44,1 [583|48,0 | 73,0 | 64,7 | 62,8 | 59,0 | 56,2 | 52,0 | 76,8 | 63,0
10 | 66,0450 |448 444|442 (432|560 443722631 |61,0|57,0|55551,1]76,2] 58,0




lgw+1 IgW+1
1,0 —
0,8
0,8 — .
0,7 0,6
0,4 —
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1-pacm. AAC cun-te3uaa IgW Huur 1/T ra 0oFrITHKINTA
a) (1) cunresu yuyH, 0) (1) cunresu yuyn

OnuHran HaTHXanap acocuja SpUTYBUWIIAp Ba KartaimuszatopiapHuHr AAC
YHYMUTA UKOOUI TabCUP ITUII KATOPU TOIHIIJIH.

AAC cuHTE3 KWIMII Xapa€HU KUHETUKACU TAAKUK KWIAHAW, OJIMHTaH
HaTwxkanap acocuaa IlgW nunr 1/T 6ornukiuk rpaduru acocuia AppeHuyc yCcyiau
(1-pacm) O¥iinya peaknusUIapHUHT (AOJUTAHMIN SHEPrusiapu (HaMmyHa cudaTuaa
I=10,06xkan/moinp Ba [1=9,16kkan/mons) XucoOaaHIu.

Taakukor Hatmxkanapu acocuga AAC cHHTE3 KWIMII YYyH DHT MYKOOWII
mapout K6 xapaén KOH munr TI'® spurmacua, 0 °C xapopataa, peakuus 8
coar JaBOMUJa oJuO OOpHIIraH X0JaT TaHJIaHH.

2-KaaBall
AAC yHyMHUra KaTajJu3aTop Ba 3puTYBUNJIAP TaOUATU TAbCUPH
(peakuusi napomuiianru 90 munyt, xapopart -20°C)

Maxcyaor ynymu, %
JpUTYBYH Karaum3artop : " i v v i Vil
NaOH 88,8 | 846 | 830 | 778 | 716 | 696 | 920
CHOH KOH 946 | 912 | 870 | 83 | 776 | 743 | 963
NaOH 86,0 | 82,0 | 77.0 | 742 | 696 | 66,8 | 87.3
CH:O0f KOH 882 | 850 | 822 | 782 | 710 | 702 | 930
w30- NaOH 76,0 | 720 | 700 | 665 | 622 | 61,0 | 79.0
CsH,OH KOH 830 | 795 | 768 | 726 | 677 | 651 | 873
w30- NaOH 66,4 | 61,1 | 980 | 563 | 513 | 498 | 684
CsHz OH KOH 680 | 64,2 | 623 | 593 | 550 | 534 | 7.0

AAC romoreH mapouTaa CyrOK aMMHUAaK UIITHUPOKHIA CUHTE3 KWJIMII TaIKUK
kwnHau. JKapa€H MIIKOpJIapHUHT METWJ, O3THJ, HW30NPONHWI Ba HM30aMHII
CUpTIapu OUIaH XOCUJT KUJITaH CYCIe3usicua oaud OOpHiiIu.



R

CiHs—C=CH + R—C—p _ ROHMNH#CHOH o p o ¢ om
i \

XKapaén 30-120 munyt gaBomuna, 30 atMm. 6ocumuga, xapopar -10 gaun -50 °C
uHTepBauiapaa oaubd copmiau. AAC xocun Oynumura OoniaHFUd MoJaiap Mol
MUKJIOPJIApU HUCOATH TabCUPH YPraHWIJIH.

Kanpangan kYypuHUO TypuOIWKH TaHJaHTaH CHOUPTIAP Opacuaa METaHOI
BOZOPOJI OOF XOCHJI KWJIYBUM KYWIH MPOTOH APUTYBUM OYITAHIUTH YUYyH, Y3UJTaH
H" axpatu6, karanusatopuuar OH™ rypyxu 6unad 6Mpukub olaau Ba cHcTeMana
OPKHUH XOJIJa METa/ZT MOHWHU Maiao Kuiaad. MeTamn umoHiapu xyaa (aon Ba
Kywiu KaitapyBuu Oynraniurd yuyH AAC anpKOTOJSATIAPUHUHT KT MUKAOPAA
XOCHJI OYNIUIINTa 3aMUH SIpaTaau, HATHXKaaa KapaéH OOPHILHN Te3Talain.

AAC ynymn acocouinuk xoccacu kyuwiun Oynaran KOH karanmusatopuna,
CH3;0OH »sputmacuaga MakCHMMyM YyHYMJa YUKHIIMHUHT cababu Qukpumuzua,
YHUHT IOKOpU KHCJIOTa XOCCACMHU OEpUIIM, KyWId COJbBATIOBUWINK XYCYCHUSATH
€KM KaJUid aJbKOTOJSATHUHI OCOH JpUIIM Ba THAPOJM3JIAHUIIM cababmu y3uaa
1oKkopH (haoumukHU cakiaian Ba AAC xocui OYIuimra wKoouil TabCUup 3TaIu.

AAC yHymura 60IUTaHFUY MOJIIaap MOJI MUKIOPH TabCUPIIAPH YPTaHWIIIH.

3-KaaBal
AAC yHymura 001UIaHFUY MOJJAJIAP MOJI MUKIOPJAPUHHUHT TAbCUPH
(peakuust napomuiiaura 90 munyt, xapopat -20°C, 3puTyBYH METAHOJI)

Muxnopuii HucOaTIap MaxcyJiot yaymu, %
RCOR’ NH3 CeHsC=CH | || v | vl
1 1 1 62,3 | 56,4 | 54,2 | 51,2 | 47,6 | 450 | 71,3
1 3 1 76,9 | 72,0 | 69,2 | 68,0 | 61,3 | 58,3 | 79,5
1 6 1 86,5 | 84,0 | 82,0 | 795 | 75,0 | 72,0 | 89,5
1 6 3 94,6 | 91,2 | 87,0 | 853 | 77,6 | 74,3 | 96,3

Kanpangan kKypuHaAUKW, aMMHAaK MHKIOpU KETOHJIapra HucOaran 6 mapra,
®Ara Hucbatan 2 Oapobap kyn onuHraiga AAC Makcumym, KyliMMya
MaxcyJoTJIap YHYMH MUHUMYM Japaxaia Xocusl Oynuiu aHukiaanau. Keronmnap
MOJIEKYJIacu/ia YIJIepoJi aTOMJIapyd Ba TapMOKJIAHUII COHU OpTUO OOpuIM OusiaH
MaxCyJIOT YHYMUHUHTI Kamailnb Oopwuiu, TapkuOuja (eHuna pajukaid TyTra
aneToeHoH1a PHI MakCUMyM YHyM OunaH VII cuHTe3 KUIUMHAU. YHUHT YHYMH
IOKOPH YMKHUIIH, alleTO()EeHOH MOJIEKyJIacHua IUCCOCalls KOHCTAaHTAacHu HOKOPH,
KYWId UHIYKIIUOH TabcUpra 3ra Oynarad GeHWI rypyXuHIUHT MaBXKyJTUTATUD.

TagkuKoT HaTHXanapura kypa cyrok ammuak umrhpokuga AAC cuHrte3
kuirHranga Maxcynot yaymu, KOH-TT'® cucremacura nucbOaran; [- 81,4 nman
94,6%, 11- 72,1 nan 91,2%, II1- 69,0 nan 87,0%, IV- 66,8 naun 85,3%, V- 65,3 nan
77,6%, VI- 57,6 nan 74,3% Ba VII- 85,3% nan 96,3% raya omraninra Ky3aTwiay.
AAC cuHTe3 KWIHIIIA CYIOK aMMUAKHUHT TabCUPH KyHuaruiapaad uoopar:



-ammuak  DAHMHT yd40OFWTa OPHEHTAIlMOH TabCUPU ITHO, YHUHT
MOJIEKYJIACUJIaT  BOJOPOJ, ATOMUHHUHI XapaTKaTYaHJIUTMHU sHaJa OIIMPA[IH,
HaTWXKajJa MIIKOpJap/ard MeTajul aToMJapd XapakaTdyaH BOJOpPOJ YpHUTa OCOH
Kkenb OMpuKUO (eHuIaneTUICHUIJIap XOCHIT OYIHMIINIa 3aMUH paTajiy;

-aMMuaKk UIIKop Moiekynacugadn OH™ rypyxuHM OCOH CHUKHO YuKapuO
katanuTuk Gaos MNH; uu xocun kunaau Ba y @A O6umiadH oCOH TabCUpJIaliO MOC
paBuia GeHUIAETHICHU T XOCUIT KUIIaIH;

-ketorsiap ®Ara HucOataH (GeHUIANCTHICHUIap OWIaH OCOH HYKJICO(PHUIIh
OWpUKHUII peaknuscura Kupumamd, 4vyHku @OA  Bomopomura HucOaTaH
(dbeHUIaNeTUICHHTHUAT METal aTOMJIapyd KaTaIUTUK (aosl Ba YHUHT KapOOHWUI
TYpyXHJIard KUCJIOPOJI aTOMHUTA TAbCUP ITHIIN FOKOPH OYIIau;

Typau opranuk OUpUKMaiap acocuaa areTHICH CIIUPTIAPUHA CUHTE3 KUJTHUIIT
Oyiinya onu0 OopwiraH WIMHAA TaAKUKOTIAp HaTWKaJapd Ba WIMHUUI
anmabuérnapia KeATUPWIraH MablyMmMoTaap, skymiagan Yin Ngai Sum, Shuai Pu,
K.A. Tanaka, R. W.Wannort, L.Brandshma, b.A.Tpodumos Ba O.H.Temkunnapuu
WIMHUI  U3JIaHUNUIApW, Xamja yjlap TOMOHHUJAH HWCOOTIAaHraH Hazapui
KOHYHUSITIap Ba XyJocanapra TasHran xonga AAC CHHTE3 KWIMII >KapaéHu
peakuus Mexanusmiiapu Takiaud kuwivHau. Hamyna cudatuna @A HUHT arleToH
OWJIaH TabCUPJIALTYBH PEAKITUSICUHUHT MEXAHU3MHU KEJITUPHIMOK/IA.

1-peaxius mexanu3Mu. Takiaud KUTUHTAH peakivs MEXaHU3MHUJAaH KYPUHUO
Typubaukun AAC onumiga aMMHaK JacTiad MIIKOp OWIIaH KaTaJMTUK (PaoJuiuru
IOKOpH OYJraH Kaui amMuaHu Xocund Kuwianu. KelinH ammuak (eHmnaneTuieHH!
MOJICKYyJIacCUJarl  y4O0OFHU (Da30BUil OpHEHTAIMsJIANI HATMKACHIa CHCTeMasa
OpaK MaxCyJOTHH XOCHI Kuiaau. CucremManaru Kaiiid aMUuIu MOJICKYJIaCHIaru
yubor, ammuak Epnamuaa ¢azoBuil KormanraH @®A OwiaH OCOH peakiusra
KUpUIIUO Kanuil (heHUIaleTUIICHU ] XOCUIT KUJIa/In.

KOH + 2NH; «<—> KNH, + NH,OH

@—CCH+NH3 - > @—C%CH

NH;

o
@CCK + CH3—$‘:—CH3 - > @CCCOK
0 CH;
@C%YECH +KNH; <—> @CCK +2NH;

NH;

Kanuit (heHMITaC TUIICHU T MOJIEKYJIaCUaru KaJnu aTOMUHUHT
XapakaTyaniaurd (aosn OYNraHIWTH y4YyH aleTOH MOJEKYJacHAard KHCIOpPO.
aToOMUra KywId XYKyM KWIMIIM HAaTW)KacuJa apOMATHK aAUETUJIEH CIUPTUHHHT
ankorojsitura ainanagu. Kapa€una ajnkoroiasT Ba (PEHWJIAUETHIICHUJ XOCHII
OYynMIIM KaHYaIMK Te3 Ba KYN MUKIOpZa Oyiaca MaxcyslIOT YHYMUHUHT XaM IOKOpHU
YUKHUIIU Ky3aTWIAHN.



@C c— c OK+@C CH<—>@C c— c OH+@
\
@C Cc— ? 0K+NH40H<—>@C C— c OH + NH; +KOH

CH

Peaknusia xocui OYaran opaiuk MaxcyJioT, S’(bHH aJIKOTOJISAT 6Hp BaKTHUHT y3HU1a
xaMm DA HUHT KaJIWWIW Ty3d Ba CHUCTEMAJard OpaIMK MaxCyJOT aMMOHHUU
TUAPOKCUIN OMIJIaH TabCUPJIANIYBHIAH MOC paBHUIIIaru 2-MeTui-4-GheHmioyTuH-3-
0JI-2 Ta alJIaHaIu.

2- peakuus MexaHusmu. AAC 2-metun-4-peHun-0yTuH-3-01-2 HU CYIOK
aMMUaK UIITUPOKUJIA CUH-TE3 KUIIUII PEAKIUACH, parKal MeXaHu3M Oyinya xam
TakJIn( KWIMHAK Ba KyluJlaruya TaCBUPJIAHIH.

@CCH+NH3 - > @CCH-NH3
@CCH-NH3 + NHy<—>NH; * @CCH-NH3

NH; - @CC- + KOHe—> [NHy @CC-KO%

CH;

- |
CH3—%—CH3 + [NHy @cc KO% <—{NH3- @CCCO'-KOH]
¢}

CH;

AAC cuHTe3 KWIWIIIA XOCHJI OYJIaguraH acoCHi MaxcysoT OynraH 2-meTwi-4-
beHnnOyTuH-3-01-2 Ba KYIIMM4Ya MaxXCyJIOoTJap-HUHT TO3aJUTH, TapKUOW Ba

Ty3WIUIUIApU (U3UK KUMEBUH yCyi-Jlap OWIaH Tax-JIW KAJIUHAM.
CH,;

|
[NHg- @CCCO'-KOH] + NH3-@CC' >
CH;
.
- [ NH; @CC CO] + [NH3 @CC‘KOH]
|

CH,
CH

[ T
[ NHje @cc co] +NHy <> @cc —$—0H- NH; + NH;
CH; CH;

Anpaern Ba KETOHJIAP MOJEKylacuaard KapOOHWI TypyXJard Yriaepoj-
KHCIIOPOJ] OOFMHUMHT y3WJIHMIIIA XUCcoOHUra peakius keraau. KapooHun rypyxuaarua
ANEKTpOHIap OyiayTH (3UUJIUTH) KHUCIOPOJ aTOMHIa TOMOH CHJDKHMIaH Oyiaiu,
STBHU YTJIEPOJ aTOMHUA MycOaT 3apsITapHUHT 3UYIUTH, KHCIOPOaa 3ca MaHpUiH
3apsAUIAPHUHT 3UWIMTH OPTAaad Ba y yrjiepojara HucOaTaH »3JICKTpoMaHuUit
3apsiiyianran  0ynub KoJjiaau, KapOOHWI Typyx 23ca KyTOmanaau. KytOmanwuia
HaTIWKacuaa KapOOHUJ TYPYXHHUHT YIiepoau dJIeKTpoduiib Xxoccara 3ra 0ynuo,



HykieopuiIb peareHtiaap OwiaH Oupukagu. ANBACTH] Ba KETOHJAPHUHT YHIOY
xoccanapura Tasau6 ['punbsap-Nonny ycynu 6yiinua AAC cuHTe3 KWJIMH/IN.

R
Tr ®+C,HsMgBr |
C¢Hs—C=CH + R—ﬁ— R Ve CHy— C=C— (‘:— R
O OH

Marnuit opranuk Oupuxmanap acocuna AAC cunTe3 Kuiaum xapacuu, 0-
10°C xapoparaa 19D Ba TI'® spurManapuza, 2-6 coaT gaBOMUIA OJIUO OOPUIIIM.
bouutanruy MaxcysiaoTiaap MUKIOPY SKBUMOJISIp HUCOATIa OJIUHIU (4-5KaBa).

Kapaén /193 ra nucbdaran TT'® sputmacuaa onubd copunranga AAC okopu
YHYM/JIa CUHTE3 KWIMHIU. ByHuHr cababu /193 sputmacuaaru agkuil raloreHuara
MarHui METaJuHUHT CeKUH Tabcupu, TT'® sputmacuaa xapa€H xKyjaa Te3 OOpUIIn
Ba Kyl MUKAOpAa ['pUHBSIp pEaKTUBHHHUHI XOCHJI OYynumM aHukiaanau. TT'd na
MaH(HUI 3apAIHUHT XalKaga Ky4dlId JeJIOKaJUIAaHTaHU YYyH JKyJa Ky4diId acoc
xoccacuHu Oepaau. by »3ca ['puHbsp pEaKTUBUHUHI KaTUOH KUCMHUHHU
conbBarTnaigu. bynnan tamkapu TI'® nHadakar sputyBum, Oajikud KaTtaau3aTtop
Ba3zupacuHu xaM Oup BakTaa Oaxkapub Oepaau.

4-kanBad
I'punbsap-Houuy ycyiau 6yiinya AAC cuHTe3H
Peakuus MaxcyJaor ynymu, %

JAABOMUILJINTH, COAT | I i v \Y Vi VII VIII
JdpurtyBunu /139

2 75,0 684 | 644 | 61,3 | 56,4 | 53,0 | 50,0 | 64,3

4 78,6 718 | 696 | 652 | 60,6 | 559 | 54,7 | 68,0

6 67,3 62,4 | 57,0 | 548 | 524 | 452 | 42,7 | 58,6
OpuryBun TT'®

2 87,4 835 | 820 | 76,0 | 745 | 693 | 66,0 | 79,0

4 89,6 850 | 80,0 | 782 | 752 | 710 | 68,7 | 8172

6 82,2 776 | 730 | 71,3 | 695 | 632 | 57,3 | 70,6

Kapaén 2 coar pgaBommaa onau0 OopuiraHja ajdbJAeTH] Ba KETOHJIAP
KOHJICHCaIusAira y4pad KOJUIIM €KW CHOJUIAHUIIK HaTWXacuja OOIUIaHFUY
Mojanap TYJIUK peakuusra KupuiiMmaiau Ba kaM yHyMm OunaHn AAC cunTe3
KwinHau. Peakiusa 6 coatna onub Oopwiiranjia 3ca peakiusijga XOCuia Oyaauran
COUPTJIAPHUHT KYIIMMYa OUpHUKMajnap- IUIHOH, TPpU(EHUIOEH301, ME3UTHUIICH
okcuau, (POpPOH, OKCOHUU TUMHAATU Ty3Jap, aleTaiiap, TaJOreHId Xocuiagapra
ailmann® KOJIMIIM XUcOoOMra YHYMHHUHT Kamaiiummmra onaub kengu. TI'O
SpPUTMACHUIA pPEaKIUsl JaBOMUMIMIU 4 coaThga oyJu0 Oopuiranaa KOpH YHYM
ounan I= 89,6%; 11= 85,0%; 1= 80,0%; IV=78,2%; V= 75,2%; VI=71,0%; VII=
68,7% Ba VIII= 81,2% cuHTE3 KWJIMHIU Ba MyKOOWII MApOUT KWIINO OJTUH/IH.

AAC ®aBopckuii Ba ['punbsap-HMonuu ycynuga CUHTE3 KWIMIIHU YpraHUII
Owran Oup KaTopja OWPUHYM MapTa AUA30TUpJIANI YCyIWJa aHWIWH acoChia
TaHJAHTAH CIHUPTIAPHA CHUHTE3 KWIHII pPEaKIUusiiapd XaM TaIKUK KUAJIUHIH.



Juazotupiaiin ycyjid OpKalu apoMaTHK rua3zoHui xyuopun Ty3ura AC HU TabCUp
TTUpuO Moc paBumigaru AAC cuHTe3 KUJIMH/IY.

Kapaén nuazoOMpUKMaTapHUHT a30T aXpaaud YUKW OWJiaH OopajJuraH
peakuuscu XucoOJaHuO, yHra Kypa AUMa30HUN Ty3W MOJIEKyJIacHJard TUa30HUN
rypyxu AC Momekynacuaard BoAopo OWiIaH ¥3apo Tabcupiamud a3oT, BOIOPO
xjopua Ba AAC XOCHIT KUAJIaIn.

C6H5*NH2 + NaN02 + 2HCl——— C6H5*N2C1 + NaCl + 2H2O

R R
\ |

C¢Hs—N,Cl + HCEC*(‘:*R' —_— C6H5*CEC*(‘:*R' + N, + HCI
OH OH

Jlnazotupiain peakisicu mact xapoparaa: 0-5°C ma onub Gopunan, aHUIHH
OWJIaH HUTPUT KUCIOTA 3KBUMOJIEKYJISIP MUKIOP/a, MUHEPAII KMCJIOTa 3ca (KaMuaa
2,5 mapra) OpTHKYa OJUHAM, YYHKH KHUCJIOTaJaH KaMpOK OJMHCA KYyIIMMYa
Mojanap, MacajaH, JAUa30aMHUHOOCH30J1 Ba aMHUHOA300€H30J1 XOCWJI Oymaau.
TaakukoT HaTwkanmapura kypa taminanran AAC- 1=70,0; 11=59,0; 111=58,1,
IV=57,5; V=56,2; VI=52,7; VII=73,4; VIII=54,5% yHyMm OunaH CUHTE3 KUIUHIU.

Wnmuit w3nanunuwiap acocuga AAC CUHTE3 KWJIUII YCYJIWHUHT HHUCOUMN
camapaiopJIuK KaTopu ApaTuian: nuazotupiainl <I puabsp-Nonua<daBopcKuil.

[yxau anoxuja TabKUIANl KEpaKKU, quazoTupiiail Ba MaBopckuil ycynuaa
MoJIeKyJlacujia (peHW1 paaukaiu TyTraH arnetodeHoHna maxcyior yHymu (VII)
IOKOpY YMKHUIIM Ky3aTwinu, ['punbsp-HMouuu ycynuna sca OyHUHT aKCH, SBHU
anleTo()eHOH, CyBJa JAEApJIM SPUMACIHUIU, T€3 Ba OCOH KOHJEHcauusra ydpad
Oapkapop, ¢aouuru naccuB OYJIraH AUMHOH Ba TPUGDEHWIOCH30J1 XOCUI KW,
SpUTMAJard KHUCJIOoTa OusiaH OapKapop TajoreHjid XOcuja XJopaneTro(eHOHra
aitnanun®O, VII yaymMuHuHr kamaiummura onu0 kenau. KapOonwn rypyxu yriaepoau
aTpodua )KoUIamrad paauKamuiap TabuaTi Ba paJuKaIapHUHT (a30BUI TabCUP

| xoccacura Kypa albaeruj Ba

~  KETOHJIAPHUHT DA ouan
TabCUPJAINYBU KyHHUJIAru KaTtop
B MTuazotupnamr ®Wlpuurap-Houwny = Dasopcruii

oyiinua o6 oopum
aHUKJIAHIU: arleTopeHoH < MUHO-
KauH < METHJIN30NPOIHUIIKETOH
< KpPOTOH aJIbACTUIHN < JUITHUJIIKE-
TOH < METHUJIIPONMHUIKETOH < Me-

2-pacMm. Typau yeyanapaa AAC CMHTe3SHHHHT THJIATHIIKETOH < alleTOH.
KUECHI TaxXJInIn

AAC Monekynacuia apoMaTHK Xajika Ba Y4OOFIaH TallKapu THAPOKCHII
rypyxuaa xapakaTdad (aoyi BOJOPOIHUHT OOPJIMTH BHHWIIIAII PEAKITUSICUHA OCOH
ketuimura cabab Oymaau. Cunte3 KwimHradi AAC HU alleTWIeH HIITUPOKUJIA
TYpJIM XUJI IIapOUTIapaa BUHWIIAII peakusiapyu 0o OOpuiIau.

R R

C6H5—CEC—‘C—R' + Ho=cy MOHOputyin céHs—cEC—(‘:— R’

(‘)H O—CH=CH,




Kapaén [IMCO Ba JIM®PA sputmanapuna, 4-10 coatr unrepBamapuaa, 80-
140 °C xapopar opamuruaa oiaub Gopuiaau. Karammszaropmap cudarupa LiOH,
NaOH Ba KOH nan doitnananuiiy.
5-kaaBaJ
AAC B2 ynymura kartaauzarop KOH HUHT MUKIOpH TabCHPH
(putyBun IMCO, xapopar 120 °C, peakuusi 1aBOMUAJIHTH 8 coaT)

Karam3artop MaxcyJor ynymu, %
KOH muxnopn, % | I m | v | v | vt | v | v
5 48,6 44,2 43,2 42,6 41,2 37,5 56,7 44,0
10 58,4 53,0 51,0 48,7 47,8 42,5 62,4 55,7
15 53,0 48,0 46,2 45,6 44,4 39,6 58,0 46,5

Bunwmnam xapaéan JIMCO sputmacuna onub Oopuwiranga [IM®PA ra
HucOaTaH cenektuB Oynumm aHuknanad. JIMCO KyTtOiaum ampoToH SpUTYBYU
XUC00IaHNO, HYKICOPUIb PEaKIUsJIAPHUHT OOpUILIUTa WXKOOUN Tabcup sTaau. Y
MOJIEKYJIaCHJla yMyMJIalIMaraH 3JIEKTPOH Ky(PTH cakjaraHiura cabadnu
CUCTEMAJaru ajbKOrOJIATIAp, aUeTWICHUIJIap Ba KaTalU3aTOpJapHU OCOH
spuUTaaM Ba xkapa€H OopummHu Oapkapopiamrtupaau, MOH Ounan acocnu
CUCTEMA XOCWJ KWIMO YJIAPHUHT AaCOCIUTMHM OUIMPAJd, HaTHKajaa KylluMya
Mo aanap Mukaopu kamasiin, AAC BD xocui 6ynuiin camapaiopiiuru opTaiau.

Kapaéuna nactinad AAC 6unan MOH opanuk OupukMa- ambKOroJisTiap
XOCUJT KWJIaJld, CYHTpa yhap anetwieH Owiran Oupukud BD HuM Xxocun Kuiaau.
Kymnanunran karamuzatropiiap opacuja acochuwiauru okopu oOynran KOH na
(xatamu3atop muxaopu 10%) AAC BD makcumyM yHYM OuWIaH YHKUIIA
AHUKJIAaHJIA. DbyHIa Kaiuid aIKOroJATH JIMTHM Ba HATPUM AJIKOTOJISATIIapUra
HUCOaTaH KaTaMuTHK (aon Oynrannuru yayH BD xocun 6yaumm rokopu 0yinaau.

AAC um Bummmiam peaknusicu 120 °C xapoparma, JIMCO spurmacuia,
karanuzatop KOH umtupokuaa 8 coat gaBomuaa oaud OopuiraH XoJaT KapaéH
y4yH MykKoOus mapout Kwinb onunau, O0ynna ACC BD rokopu, kymmmua Ba
CMOJIACUMOH MaxcCyJIOTJIap 3ca KaM YHYM OuiIaH XOCHJI OYJIMILN aHUKJIaH !,

AAC aretusieH OuiaH rOMOTEH ycCyjja IOKOPH acoCiu KaTalUuTUK CUCTEeMa-

MeOH-Cst-/IMCO umtupokuaara peakiusacy YpraHwiIu.

R R

| + 4+ |
CeHs— C=C—C—R' + HC=cH __CSF*MOHOpurysan Colls—C=C—C—R
OH O—CH=CH,

OnuHran HaTwkalap TaxJuiu ImyHu Kkypcataauku, AAC BD yHymnu
TaHnaHral KatanuTuk cuctemanap uwummaa LIOH-CsF < KOH-CsF < NaOH-CsF
KaTtop OVitmua, xamma xapopar 80 man 120°C ra omm0O Oopuimu Ouia
YHYMIOPJIMK CE3WIAPIN Aapakaia OPTUIIN Ky3aTHIIN.

AAC 1oKopu acociyd CHCTEMa HINTHUPOKHIA BUHWLIAII XKapa€HU IOKOpHU
Te3NMKAa Oopuiu Ky3aTtuinaau. byHIa aneTWICeHHWHT BOJOPOIU CTEpPeo- Ba
PErMOCENEKTUBINK HAMOEH KWW Ba aJIMAllIMHUII KapaéHU OCOH aMajra OIIaJIu.
MeOH-CsF-IMCO cucremacuia peakiusjia HIIKOPUN MeTajuiap CoJbBaTJIapu



xocws1 Oynmuimu, $aos OpaMK MeTaul KOMIUIEKCra aimanu0, KaTaiuTuk ¢Ghaoi
Mapka3 XOCWJI KWIaJyd Ba KartaiuzaTop (GyHKUUSICHUHHM omupand. CucTeMaHHHT
karanmutuk ¢daomurn CsOH Ba NaF xocun Oynumm, yHMHT SpyBYaHJINTH
HUCOATaH KaMJIUTH, aCOCIIM XOCCACH IOKOPUIIUTY OPKAIH TYIIYHTUPUII MYMKUH.
6-KaaBaI
MaxcyJIOT YHYMHUTI'a KaTaJIu3aTop TA0MAaTH Ba XapopaT TaCHPH
(peakuus napomuilsiuru 6 coar, spuryBun IMCQO)

o
Karaamsatop | Xapopar, °C Maxcytot yuym, %
| 1 1] v V VI VI
LiOH-CsF 100 58,1 49,0 48,0 47,1 46,6 42,9 59,4
100 64,0 57,4 55,3 52,0 52,0 40,7 66,4
KOH:-CsF
120 65,1 58,3 57,0 56,3 95,7 49,6 67,3
80 77,3 74,2 74,0 73,5 73,2 67,3 79,6
NaOH:-CsF 100 86,4 84,8 82,1 81,0 77,1 72,3 88,0
120 87,5 86,0 83,4 82,2 79,7 75,0 89,5

LiOH Ba KOH cucremanapuga »sca Xocwsi OyiaraH QTopuJIapHUHT
OPYBUAHJIMTH IOKOpH OYnubO, cucTeMana HMOH XOJIMJa MaBxXyJ] Oynaau Ba
MyBo3aHaT Kapop Tomamu. bynga CsOH Tynuk spkuH Ba ¢aon Oyimacna,
LiOH+CsOH+LiF+CsF  karamutuk  cucTemMa  XojaTja  KaTaJdu3aTOPJIUK
Basu(acuHu OaxkapaJiu.

AAC BD Hu mMaxaiummid XOM-alI€ap acoCHAa IeTEpPOreH-KaTaJuTUK yCylia

CUHTE3 KUJIMII Kapa€HU YPraHWJIAU, PEaKus CXeMacu Kynuaarnya:
T T
C6H5CECf(‘3fOH+ HCECH% C6H5CECf(‘3fOfCH:CH2
R R

Maxcynor  yHymura  KataiuzaTopiap — Tabuatd  Ba  OOILIaHFUY
MaxCyJOTJIapHUHT MOJI MHUKIOpU HHUCOaTH Tabcupu ypranwiaud. byHna
karanuzatopiap cudartuga NaOH/Cy.on Ba KOH/Cyun man  Qoiipananunam.
Peakmus 3 coat gaBomua, 200 °C xapoparaa onud 6opuinau (7-Kaasai).

AULETUJIGHHUHT MHUKJAOPU OIKO OopuiM OWIaH KaTaau3aTopra yHUHT
muddy3usicu opraau, gactiad GusMK agcopOuusra, CyHrpa KUMEBMil aacopousra
yupaiau. AAcopOlMsUIaHTaH aleTUIEH MOJEKYJacu KaTadu3aTOPHUHT (aol
MapKa3u-MeTaJlJl KaTUOHU OWJIaH T-KOMIUIEKC XOCHJ KWJIMO, OpaliuK OupuKmara
alimananu, cyHrpa cnuptiap owian oupuku® BD xocun kumanau. AneTuiieH Ouiiax
AAC anpkoronsTiapu TyWuHMaca, kataimusaropiap AAC OunaH Tabcupianiaau
Ba allETUJICHHU OMPUKUIINTA TYCKUHIUK KWIaau, HaTmkana BD yHyMu kamasiau.

XKapaén 200 °C xapoparna AAC Ba aneruied 1:3 nucbarga 3 coar qaBoMuaa
om0 Oopungu. KOH mukmopuHuHr optud Oopuiiu OusaH, cucremana (aoi
KOMITOHEHTJIM KaJui aJdbKOTOJATIApU MHKIOPUHHUHT KYTIAWWIKA Ba arleTHIICH
Ownadn Tabcupiamud® ddupiap yHYMUHUHT OpPTHO OOPHUIIH, CMOJACUMOH
MaxcCyJIOTJIap MUKJIOPHHHUHUHT KaMaluIIi aHUKJIaH/IH.



7- KaaBaj
Maxcy10T yHyMHra Katajau3aTop TaduaTi Ba 00LLJIAHFUY MOAJAJIAP MOJI
vukaopu Hucoatu Tabcupu (MOH muknopu, Cgp,o, HHCOaTaH 20 Macc.%)

AAC:HC=CH MaxcysaoT yaymu, %
MOJI MHK/IOPJIApH I o [ owv v o[ v v vl
HHUCOATH Karamuzarop— KOH/Cgyaon
3:1 3:1 28,6 25,4 24,2 22,5 21,2 | 184 | 31,0
1:1 1:1 58,4 55,2 52,0 51,1 | 493 | 424 | 63,8
1:3 1:3 84,7 82,3 81,0 79,5 77,7 | 744 | 87,3
1:5 1:5 86,2 84,1 82,4 80,6 79,3 | 76,2 | 88,9
Kartaauzatop— NaOH/C g0
1:1 1:1 52,3 47,6 46,2 450 | 43,0 | 384 | 60,0
1:3 1:3 82,3 79,6 76,5 75,1 742 | 710 | 84,7
1:5 1:5 83,9 81,2 79,2 77,5 756 | 739 | 86,0

KOH muknopu 10-20 macc.% xonatinapaa BO yHyMmu keckuH omran Oyrca,
25-30 macc.% wuHTepBaiga 3ca MaxXCyJlOT XOCHJ OYIHWINN Ce3WIapiau Japakasa
y3rapmMacivuri aHuKJIaHIu.

AAC reTeporeH-KaTaJIuTUK YCyJiJa alueTuieH OWjlaH BUHWJUIALI PEaKUUsACH
KOH/Cpaon (20 macca.%) na onub 6opuinranga AAC BO rokopu: 1=84,7; 11=82,3;
I11=81,0; IV=79,5; VI=77,7; VI=74,4; VII=87,3% yHy™m OulilaH CUHTE3 KUJIUH/IH.

AAC BD HE TOMOreH ycyira HUcOaTaH reTeporeH-KaTAIUTHK yCyJija CUHTE3
KWIKIIAA UKTUCOIUM KUXATAAH ap30H, KyJai, SKOJOTHUK XaB(PCHU3, IOKOPU YHYM/IA,
YUKUHAN MaxcyJIoTJiap MUKJIOPU KaM YAKUIIW aHUKJIaHIH.

AAC Hu KUMEBUN XOCCaJTapUHU YPraHUIl MAaKCAAW[a, YJIapHU TYWMHUHMAaraH
KapOOH KHCJIOTallap- aKpuji KHUCIO0Ta, METAaKpWJl KHCJIOTa Ba KPOTOH KHCJIOTa
Ownan srepudukanus peaxkuuscu ypranwiau. KapaéH OeH305 3pUTMacCHA,

koHneHTpianrad H,SO, nmrupokuna onud Gopuiau.
R’ R 0

| stO4 ‘ 4
CgHsC=C—C—OH + R'COOH —— > CeHsC=C—C—0—C_ + H0

R R R
oy epaa: R"= —CH=CH,, CH,=C(CHjs)- Ba -CH=CH—-CHj

Orepudukaius peakusacura Karaauzarop Tabeupu yprauuwiau, oynna H,SO,
mukgopu AAC maccacura mucbaran 10; 20 Ba 30% nHucOaTiIapaa YpraHwuiy.
H,SO, mumknopu cnupt maccacura HucOatan 10% Kumub onmMHTaHmA TYFpU
*KapaCHHUHT (aoJTUTM Kamainb, Kaltap »KapaCHHUHTI OOpHIIM Te3Jallaiu,
KHUCJIOTAJIApHU TTOJTMMEPJIaHUIIN HaTKacuaa BO xocui OYuim KuiuHIanau.

bomnanruy mognanap 1:3 mucOarna, katanuszatop mukaopu 20% Oynranga
kb6 AAC BD nmapu HucOGataH OKOpU yHYM Owiad xocuia Oynau. Macanas,
AAC kpoton adupnapu: I= 46,4; I1= 38,5; IlI= 36,2; [V=35,4; V= 34.8; VI= 32,5
Ba VII= 49,0%) yHym OunaH cuHTE3 KWIMHAM. YHIOYy XOJiaTAa peakiusaaru
H,SO, nmporonnapu kapOOH KHCIOTalIap MOJIEKYJacuaaru KapOOKCHUJ TypyxXura
OupuKaay Ba YHIATW yriepoJl aTOMUJArH MycOart 3apsi KHAMaTUHU OIUpaan, Oy
sca cnupTHUHT C-HYKII€0DUITh XY KYMHUHN CHTUJUTAIITAPAIH.



Arap peaknusiga kucinora 30% mukiaopaa onuaca BD ynymu kamasiu. bynna
H,SO, nporonnapu AAC ruapokcuil rypyxu KUCIOPOAMJIArd TaKCUMJIaHMara
ANEKTPOH KyPTUTa OUPUKUO COUPTHU HYKICOPUIUTUTUHU KECKUH KaMaTUpaIH.

AAC MosekynacuJard pagukal MOJIEKYJSp MacCACUHMHI OPTUINU (METH,
ATUJI, IPONUA) €KM TAPMOKJIAHUIIK (M30MPONUJ, YUIAMYUOYTHUIT) OPTUIIN OWJIaH
peakUMsHUHT (DaosUIaHuIll SHEPrUsick opTulM Ba BD xocun OYnum yHYMHUHUHT
kamaiumu (VII gan tamkapun) Ky3aTUiam.

8- :xaaBan
Cunte3 kuiauHran AAC Ba yjaapuu BD HuHT alipuM pU3HK KATTATHK/IAPH
No bpytto Moutsip Maccacu, T.. °C Nng° dy
= Kaiin
dbopmynacu r/MoI ’
| C11H120 160 145-147 1,9320 1,4560
I C1oH140 174 160-162 1,4887 1,1658
Il C13H160 188 168-170 1,5126 1,1261
\Y/ C13H160 188 174-175 1,5333 1,0765
\Y Ci3H160 188 178-180 1,5400 1,0010
Vi C14H180 202 187-188 1,5360 1,9223
VIl C16H140 222 191-192 1,0221 1,1280
VIl C12H120 172 153-155 1,4031 1,1784
IX C13H140 186 152-154 1,3628 1,1958
X C14H160 200 147-149 1,2531 1,1850
Xl C15H180 214 155-156 1,3800 1,2008
Xl C15H180 214 158-160 1,4283 1,2843
Xl C15H180 214 163-166 1,4302 1,2960
XIV C16H200 228 168-169 1,4387 1,3502

Cunre3 knimmHran AAC BD xoccamapuHu ypraHum Maxkcaauaa yJIapHU
BOJIOPOJ Cylb(dua HIIKOPUH Ba KHUCIOTAId MYXUTIA TUIPOCYIb(uiaii
peaKIUsACH YPraHWIIU Ba YJIAPHUHT TUOIUTIIUKON dPUpPIIapy CUHTE3 KUJTUHIH.

AAC BD kucnoranm MyXHTIa TUAPOCYJIbQUAJIAII PEAKUUSICH YUYYH O3HT
MyKoOmI mapout Kb xapopat 40 °C, peakuust JaBOMHMINTH 6 COAT, SPUTYBUYH
xjopodopM, OolIIaHFUY MOJH MHUKIOpH 1:5 HucOaTna OJMHraH XxoJar,
TUAPOCYIb(UIIIANT PEAKIHUICH UITKOPUH MyXHTAAa 3ca MeTaHoJ spuTMacuiaa, 10
coar masomuzaa, 30 °C xapoparga oaub OGopuirad XoJaT TaHJAaHAW. TaaKUKOT
HaTIKaJlapura Kypa KHCIOTaIM MYyXHUTra HUCOAaTaH WIIKOPUH IIapouTAa OJIHO
OopuiraHga MaxcCyJOT YHYMHUHHHI FOKOPH YHMKHIIH, MaxCyJdOT XOCHJ OYJIHIIN
Y49yH KyJal MapouT sSpatud OepaJuraH KaTaln3aTop Ba dPUTYBUMJIAPHUHT YPHU
xamja TabuaTti MyXUMIIUTH TaXKpuOa HATHKaJIapu acoCH1a NCOOTIIaHH.

JluccepTallusTHUHT «APOMATHK alleTUJIeH CNIMPTJIAPU Ba YJIAPHUHT BUHUJI
dpuUpJIapuHu UILIA0 YUKAPHUII TEXHOJOTHAJIaApW» 1e0 HOMJIAHTaH TYPTUHYU
600una AAC Ba BD unuia® yukapuin TEXHOJOTUSICH TaXTHJT KUJTMHTaH.

C.29.HypmoHoB TomonuaaH sipatuiarad AC Hu wunuiad 4YuKapuin
texHosorusicu Oyimya AAC wumia®d uyukapuwigud. byHaa MaBXKyl TEXHOJOTHUSA
acocuga wik 6op KOH+NH3+CH3;OH karaiutuk cucremacugaH Ba COBUTYBUHU
cudaruaa CyrITUpWITaH a30TAaH GoigalaHIIIN, ITYHUHTICK cXeMara KylnMya
3axypa pesepByapiap Ba Oydep caTypaTopiap KUPHUTHII OpKadu >KapaéHHU




Y3JIUKCH3 PAaBUIIIA UITUTANTN TAbMUHIAHIN, XKapa€H1a XOCHIT OyIaurad KyImmMya
MaxXCyJIOTJIADHUHT TapKUOW, MHUKIOPH AaHWKJIAHIW, yJdap WKKWAJIAM4Yd KaiTa
UIUIAaHUO TEXHOJIOTHK J>kKapaéHra Takpop Oepwmramu. HaTwkama maxcyJlOTHUHT
YMYMUH YHYMUHU OIIMPHUINTA, YHUHT TaH-HAPXWHU KaMaWTHPUINTA, YHKUHIHA
MaxXCyJIoTIap MUKIOPUHHU KaMaUTHPHUIITa IPUTIHIIIH.

Nnk 6op maramii opranuk oupukmanap acocuaa (I'punbsp-Houny ycynuaa)

AAC cuHTE3 KWINHIMN.
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3- pacm. AAC mMartuii opranuk GupuKMaJsap épaaMmmuaa OJTUIHUHT

INPUHIMIIHAJIDb TEXHOJOI'HK CXEMACH.
1,5,6, 7,10, 12 - pezepsyaprap; 2 - 6ynxep (Mg yuyn), 3, 4 - camypamopnap, 8 - peakmop,
9 - cudponuszép; 11 - sxkempaxmop, 13 pexmughuxa-yus Korounacu.

Texnonoruk >xapa€n Kyiugaru 6ockuwiapaa 6opanu. Jlactinad catypartop
(3) ra stunbpomua (1) Ba maramii Meranu (2) HUHT apanammacu, sbHu Morud
pPEaKTUBHM XOCHJI KUITMHUO, CYHTpa catypaTop (3) maru apanamma KeuHru oydep
catypatop (4) ra IOKJIaHaJld Ba yHTa 3pUTyBYM TeTrparuapodypad (5) Kymmimo
dbeHunaneTUiIeH xaMJa KETOHJAPHUHT TabCUPJAIIYBU YUyH Kyjail KaTaauTHK
CHCTeMa XOCHJ KWJIWHaAM, OyHJa caTypaTop/Aard apajialiMa CYyIOJITHPUITaH a30T
épanamuga coByTUNnO, peakTop(8) ra 6epuinanu. Peaktopra ¢enunaneruiieH (6) Ba
keToH (7) JJap MOHOMETpJiap OpKAJIU Y3apo HKBUMOJSP MHUKIOpJa Oup Xui
pexuMaa 4 coar maBomuga Oepuiau0, apamamtupunu®d typuiaau. Kapaéuma
TeTparuipopypaH HadakaT SpUTYBUM, OajKyM KaTanu3aTop Ba3u(pACHHH XaM
Oaxxapagu. Bynma peaxrtopmarum xapopar 0- 5°C xapoparma OViuinm Kepak.
Peakmust TyxTatmnrau apanamma tuaponuz€p (9) ma mysnu cyB (10) Ouman
TUIPOJIU3 KWJIMHAIM Ba CYIOJITUPUIITAH XJIOPUJ KUCIOTaaH YyKMa dpubd KeTryH4a
Kyumtaad. Xocuil 0ynraH sputMma Tynanuruda skctpaktop (11) ra OGepunanu Ba
T Gup (12) Ounan akcrpakuus KuiuHaau. Cuctremaman >QUpian KUcMU
aXpaTtud OMWHUO TYFPUAAH-TYFpU PEeKTU(PHUKAIMOH KOJOHHara Oepunaau. Ddup
KHCM aXpaTuO OJIMHTa4 CYBJIM KUCM SIHa UKKA MapTa 3(Gup OWIaH SKCTPAKITUSI
KWIMHAIU, aKpaTUO OJMHTAaH d(DUpIN KUCM HATpuil cynbdaT OWIaH KypuTHIHO
KOJIOHHara ro0opuiaau Ba Moc pasuigaru AAC axpaTud oJuHaIM.



PexTudukanon KOJUIOHHAIAaH OXUPHAA OPAIHUK Ba KyIIMMYa MaxCyJoTiaap
KoJlamd Ba yinap Oup-OupujaH QUIHK-KUMEBHH yCylap OpKald axpaTtuod
onuHaau. KoloHHama cMOJIACUMOH KOJIMK MaxCyJjoT TUATWI(Up OuinaH r0BUO
TO3aJIlaHaIu, KaTTHK Katiiam sca 400 °C xapopart/ia 3apapcHu3IaHTHPHIIAIH.

AAC BD «Hapowuiiazor» AX umnk 60p Maxauimid MaxcysloTiap acocuja
nnwiad ynkapunany, 0yana MOH/Cy,o, KaTaNUTHK KOMIIO3ULIMAAAH (hoMaalaHHUII
OpKaJId FOKOPU YHYM OWJIaH MaxCyJIOT OJIMILTa SPUIITUIIIN.

AAC BD HE TeTeporeH KaTAIUTHK yCYJIa UIIa0 YMKapHIIIa JacTiiad KBapil
IIUIIAJIaH ScajiraH, BEPTUKAJI OKUM/IA UTIUTAWIUTaH peakTopaa (haosuianral KyMup
Ba KaJWil WITKOPHUIAH KaTaJIUTHUK KOMIIOHEHT Taiépnanaau Ba peaktopra AAC
J03aTOp OpPKaJIM Ba BWHWUIOBYM AareHT aleTWICH Ta3rojbAeplaH To3ajall
CHUCTEMACH Ba PEOMETP OpPKAIM OCPWIHINNA TEXHOJIOTHK >XapaHHUHT OUPUHYH
O6ockuum OYnmmb, xapopaT TepMmorapa €paaMuaa Ky3aTwiaad, 00OCHM MOHOMETP-
Jap opkaiu HazopaT Kb typuianu. Keitnaru 6ockuuna xocun 6ynran AAC Hu
B3 sputmacu peakTopjaH YMKHIIK OWiiaH 3KcTpakuus (23 Ounan) KunuHaau Ba
AKCTPAKT peKTU(PUKAIMS KOJIOHHAra I000pHIIaIu.

. AAC
KOH ’ dbaij;ﬁégan
l \4 \ &
AlleTUIIEH PeaxTop 2D
+ j
L Carypatop |« OcKTpakTop [~ | 12D
+ J
AAC - PeaxTn- o AAC ]
dukarus AJILKOTOJISATH
j +
Cmona AAC BD L Kymmma
MaxcyJIoTiap

4- pacm. AACBD reTeporeH KaTaJIMTUK yCyJijia OJIMITHUHT TEXHOJOIHK CXEMaCH

Oxwupru, spHM yuyuH4YM Oockuu pektudukanusa xkapaéauga AAC BD,
peaknusra kupuinmaran AAC Ba KyImmMMua MaxcyJaoTiap ajoxuaa ¢pakuusiiapra
axpatn6d ommHagu. AAC BD wmmmad yukapumiga XOocuia OyiraH KymmMmua
MaxcynoTiap (Qu3uMk-kuMEBHMM ycymiap €paamuga Oup-OupuaaH axpartud
OJIMHAJU Ba MablyM MHUKIOPU Takpop (oWgallaHWIll YU4yH peakTopra Oepuiiajiu,
KOJITaH KUCMHU YMKWHIU MaxcyJIoTiap cudaTuaa 3apapCu3IaHTHPUIIAIH.

JluccepTanusIHUHT «KAPOMATHK alleTHJIEH CIUPTJIAPH Ba YJIAPHUHT BUHHJI
dpUpaapUHUHT KyJJIaHuaummw» ae0 HomulanraH OemuHun 6oOupa AAC Ba
yJIapHUHT BO HUHT BYJUTAHWINII COXANIAPU YPTaHUITaH.

bynna canoatna uik 6op unuiad ynkapuiaran AAC HUHT HeT-ra3HM cakJjall
Ba KaWTa MWIUIANAA KYJUIAHWJIAQIWTaH NyJaT Ba METAUl KypuiMa, JAacTrox, Ba
ac600-ycKkyHanapaa Oukoppo3us  KapaCHUHU KEeNTUpuo YUKApyBYU
MUKpPOOpraHU3MIIap— OakTepusi Ba 3aMOypyFiiapra Kapiim OHOJIOTHK Xoccaiapu
yprauunan. TangkukoTiap Ky3aTHIUIapu acocuaa HedT aecTpykmusicura cabad



OymyBunm  acocuid  MuKpoopranumsmiap- — Micrococcace,  Pseudomonace,
Rhodococcace, Thiobacillus, Acinetobacter sp. Ba Vibrionace owuacura, xXaBo
MyxXuTHsia a’pod kopposussHu Ky3raryBuu Gallionella Ba Vibrionace temup
OakTepusuiapy, aHadpod Koppo3usiHHM Ky3raTyBumiiap dca Desulfovibrio Ba
Desulfotmaculium owmacura MaHcyO cynbdaTpeaylupiioBUd OaKTepusiap
skarwyuru  aHukiaaHau. Taknud xwmnaran AAC pgan VII, 1 Ba III Hedr
MaxcCyJoTJIapu TapkuOujaru 3aMOypyF Ba Oakrepusiiapra Kapiid SHT (daol
OMOLN] DKAHJIUTH AaHUKJIaH/IH.

Cunte3 kunmuaran AAC BD épnamuna Hedr-raz MaxcynoTiapu TapKuOugaH
Ky4UCH3 KHCIOTAIH MYXHUTJAa MeETalap KUMEBUUA KOPPO3HWSICHHU KEITHPHUO
YUKAPYBYM KOMIIOHCHTJIAPHU Q)XPATHUO OJUII YCTHUIA WIMHH TaaKUKOTIAp OO
oopunau. Tankukor oObekTH cudatuaa tanmanran «MyOopakHedTerasy YILK
TH3UMHUIA 6yaraH «Yprabynoky», «JIeHrH3Kym» Ba «Xay3ak» KOHIAPH TapKHOUIa
OJITUHTYTYpT Ba YHHMHT Xocwiaigapu wMukaopu 4,5-5,0% raua, «Kopakym»,
«ITamyk», «Anan», «3eBapna» Ba «KVkaymanok» CHHTapd KOHJapja dca
OJITHHTYTYPT Ba OJTUHTYTypT Oupuxkmaiapu mukaopu 0,08 man 0,1% arpoduna
Mapxyuru aHukiaasau. AAC BO HedT Ba Tabuuii razgaH BOAOpOJ CYJIbGUIHA
KOMILJIEKC XOJIJIa aXpaThO OJIMII XOoccajap TaIKUK KWIMHIW. Takinud sTuiran
AAC nunr BO épnamuna HedT Ba HepT MaxcysioTiapu TapKUOUAArK dJIEMEHTap
OJITUHTYTYPT, BOJIOPOJ CyJIb(uUI, MEepKanTauiap, cyabdumiap, AUCyabduIapHu
KOMIUIEKC XOCHWJI KWIHMII YCYJIM OpPKaJIM aXpaThuO OJMII MYMKHHIIWUTH WIMHUN
KUXATJAH acocaad OepuiiIy.

Omu6 Oopwiaran Taxpuba CHHOB HaTWKaJapyd acocuja MaxaUIMil XOoM-
aménap acocuaa unad ynkapuinrad AAC HuHr Qocdarim xocunanapugad HEPT
Ba ra3HM KalTa MIUIAIl KOPXOHAJIApW METaul KypuiaMmaiaapujaa Ty3 KarTjaM XOCHII
KWIyBYM  KOMIIOHEHTJapra Kapimiyd HMHruoutop cudatuaa  (oiganaHuin
MYMKHUHJIUTH TYFPUCHIA TaKIu(Iap KUPUTUILIN.

XVYJO0CA

«ApOMaTHUK alleTHJICH CIHUPTIApU Ba yJIAPHUHT BUHUI dUPIIApU CUHTE3N)
MaB3yCHJIard JOKTOPJIMK AUccepTanusicu OViimdya onud OopuiraH TaJKUKOTIap
HaTHXKacuaa KyWuaaru Xysaocanap TaKIuM dTHIIIU:

1. Maxanmnuii xoMai€ Ba caHoaT yukuHawiapu acocuna KOH+TI'® xamna
KOH+NH3+CH3;0H katanuTuk cUCTEeMalapHM KyJUlalll OpPKaIM KOKOPH YHYM
OWIaH apoMaTHK alleTWICH COUPTIIAPU UIILJIA0 YMKAPUII TEXHOJOTUSUIAPUHM sTHAJIa
TaKOMUJUTAIIITUPHUIILITA XU3MAT KUJIA]IH.

2. denunaneTuiaeH, aHWIMH Ba MarHuil OopraHuk OWpUKMajap acocuja
TU3UMJIM PaBUILJIAa ApPOMATHUK alleTUJICH CHUPTIAPUHU CUHTE3 KWIMIITHUHT
caMapajiop yCyJUIapUHM UIILIa0 YUKHIIJIAa MyXUM axaMHsT KacO dTaju.

3. AueTusieH UIITUPOKHUJA apOMATHK alleTHICH CIUPTIApUHU TOMOTEH Ba
reTepOreH KaTaJuTHK ycyiap ¢EpaaMua BUHWUIANIAA TYPIH Yiodamjaru
daoaHraH KymMupra HIIKOPJApPHU [MUMIUPHUIIT OPKAIH HAHOTY3WIHIILIU
camMapaziop KaTaIUTUK KOMIO3WIMSJIAPHU KYJJall Makcaara MyBOQHUKIUTH
acocnab Oepuaay.



4. ApomaTuK aneTWjeH CHOUPTIAPHW OSTepUUKAIUS KWIWAIT Ba BUHUI
3QUpIApUHUA  TUAPOCYIbQUIUIANl  OPKAJWM  YJIAPHUHT TYypJd XWJ  SHTHU
XOCUJIaTaapUHU  CUHTE3 KWIMII OpraHuK OMpHKManap CHUHTE3  KUJIMII
TapMOKJIAPUHH KEHTalWIINTa XU3MaT KAJIaIu.

5. Maxamnui xoMai€, YNKUHIU €KUM UKKAJIAMYY MaxCyJIOTIIap, KaTaau3aTop
Ba TEXHOJIOTMK KypuiManapaaH (oigananud apoMaTUK alleTUIeH CIUPTIapU Ba
BUHWJI 3(DUPIApUHUA UIILIA0 YMKAPUII TEXHOJIOTUSIIAPUHUHT SIPATUIIUIIN OPraHUK
KUME €KUM OpraHMK MOJJajiap TEXHOJIOTHSICH PHUBOXJIAHUILM Ba sHajJa
TaKOMUJUTAIIMIIINTA XU3MaT KWINIIU Kypcatnb Oepuiaiu.

6. ApoMaTuK aleTWIeH cnupTalapuial HedT-Ta3 caHOATH MyJaT Ba METall
KypuiManapu OHOKOppO3Hsl KapaéHUTa KapIiM aHTHUKOPPO3HOH OuoIMjIap
cudaTuna Kymiam opkaiu, O0akrepus Ba 3amOypyfnapHuHr 80-82% MuKIopuHU
3apapCHU3NIaHTUPUIITA SPUIIUINO MeTaul KypWIMaJApHUHT AKCIUTyaTallMoH
XOCCAIAPUHM SIXIIWJIAIITA SPUIIHIIA[IH.

7. Hedr Ba HedT wMaxcyjoTiapu xamjaa TaOUMP ra3 TapKuOUIaru
OJITHHTYTYPTJAM OWpPUKMATapHU KOMIUIEKC aXpaTuO OJyBUYM OUpHUKMalap
cudarua apoMaTUK aleTUJIEH CHHUpPTIapu BUHWI 3dupiapuiaH QoiiiaaaHull
OpKaJIU OJITUHTYTYPT XOCHJIaJapu MUKIOpUHU 42-55% raya kamalTupuiinra ojauo
KEJIa/IN.

8. ApoMatuk amneTuieH ChupTIapuHUHT (docdarnu >pupiapupaaH caHoaT
OKaBa CyBJapHaa Ty3 KaTjlaM XOCWJI KWIYBYM KOMIIOHEHTJIapra Kapuiu
WHTUOUTOpPIIAp, BUHWI >PUPJAPHUHT TUOAMIIMKOJUIAPU 3Ca pEe3UHA Ba KaydykK
MaxCyJIOTJapUHU UIILIA0 YMKAPHUIIJIa- TUKYBYM areHT/Iap cudatuia KyJUTaHWIAIIN
KMME CAaHOATUAa UKTUCOANI PUBOXKIAHUIIINIA CaMapalld XUCca Ky Iaaq.
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BBE/IEHUE (anHOTALMS TOKTOPCKOI JUCCEPTAIMHI)

AKTYaJIbHOCTb M  BOCTPeOOBAHHOCTHh TeMbl jAuccepranuu. Ha
CETOMHSIIHUN  JIeHb  MOJy4eHUE  OMOJIOTMYECKH  aKTUBHBIX  Pa3IMYHbIX
OpPraHWYECKUX COEOUHEHHM C [IEHHbIMU CBOWMCTBaMHM, OCHOBAaHHBIX Ha
nuBepcudukanuu HeTe - ra30BOM MPOMBIIIUIEHHOCTH MIPU TOMOIIX COBPEMEHHBIX
WHHOBAllMOHHBIX TEXHOJOTMA MHpa cocTaBisoT 62-67%. IlpousBonactBo
Pa3JIMUHBIX MPENapaToB U MATEPUAJIOB VISl CEIbCKOIO XO3SICTBA, XMMUUYECKOM,
dbapmareBTUUeCKOl, TEKCTHJIBIHOW, DJHEPreTUYECKOW, aBTOMOOWMIBHOM U
aBUAIIMOHHOW MPOMBINUICHHOCTH Ha OCHOBE XMMHYECKOW TepepadoTKu HedTH H
rasa, a Tak’ke TOHKOTO OPTaHMYECKOTO CHHTE3a SIBIISICTCS BHICOKOA((DEKTUBHEIM.

Co BpeMeH He3aBUCHUMOCTH Hamnleil PecryOinMku B HampaBiI€HUU Pa3BUTHS
MIPOU3BOJICTBA PA3JIMYHBIX HOBBIX MNPOAYKIHI XUMHUYECKOW MPOMBIIIJIEHHOCTH
ObLTM  OCYIIECTBJICHBI IIUPOKO OXBATHIBAEMBIE MEPOINPHUATUS U  TOJYUYEHBI
OMpEICJICHHBIE PE3YJIbTAThI [0 BHICOKOW OPTaHU3ALMKU HAYYHBIX UCCIECIOBAHUN U
oOecrieyeHue MMIIOPTO3aMENIAIONUMU  XUMUYECKUMH TIpernapataMu MECTHOTO
npousBojacTBa. K HHM MOXHO OTHECTH AaHTHUKOPPO3UOHHBIE  OHOIUIBI,
WHTUOUTOPBI M1 MOHUTHI, IPOU3BOJIUMbIE U3 MECTHOTO CBHIPbS U NMPUMEHSEMbIC TPU
Ipoleccax KOppo3uu U OMOKOPPO3UH, a TAKKE MPOTHUB COJIEH, 00pa3yroIINX CIOU
B YCTaHOBKax He(TEerazoBoil MPOMBIIIJIEHHOCTH.

Ha ceronnsimHuii 1eHb B MHpE IO CPEACTBAM BHEIPEHUS COBPEMEHHBIX
TEXHOJOTUA B XMMHUYECKYIO0 TMPOMBIILJIEHHOCTh CHHTE3 HOBBIX  THUIIOB
OPraHUYECKUX COCJAMHEHUA U TMPOU3ZBOACTBO IMOJIUMEPOB U IUIACTUYECKUX
MaTepHaloB Ha UX OCHOBE, O0JaJAIOIINX PEIKHMMH CBOMCTBAMHU, PACTBOPHUTENECH,
(GYHTUIIUIOB, CTUMYJISITOPOB, aHTUOMOTHUKOB, TOPMOHOB, KJI€sl U KPAaCOK SIBJISICTCS
aKTyaIbHOM 3ajmauveii. Takue 3amadd, Kak CHUHTE3 HOBBIX apOMaTHYECKHUX
alleTWJICHOBBIX CIUPTOB M WX BUHUJOBBIX OS()UPOB HAa OCHOBE pEAKIIHii
daBopcKoro, I'punbsapa-Honnua U IAA30TUPOBAHUY; pa3paboTka
BBICOKOO((EKTUBHBIX ~ MEXaHHU3MOB,  TOBBIMIAIOIIMX  MPOU3BOJUTEIHHOCTD
NPOJYKIIMK;  pa3lelieHne  Ha  JKOJOTHYECKH  YHUCThle,  OE30TXOIHbIC,
pecypcocbeperaronue TEXHOJIOTHH, ONpEeNeJICHUEe COBPEMEHHBIMU  (PU3UKO-
XUMHUYECKUMHU METOJAaMU YHUCTOTY, CTPOCHHUE U CBONCTBA apOMaTHYECKUX
alleTUJICHOBBIX CIUPTOB W UX BUHWIOBBIX J(UPOB, TOIYYEHHE U3 HUX
WHTUOUTOPOB B XMMHUYECKOM KOppO3uH, OMOLMIOB B Mpoleccax OMOKOPpPO3UH,
MOHUTHI JJI1 KOMIIOHEHTOB, oOpa3yronux cjiod u AedoJHaHThl B CEIbCKOM
XO3SIUCTBE, OCTAKOTCS AKTYAJIbHBIMU.

JlaHHOE HCCEPTALIMOHHOE MCCIEAOBAHUE B ONPENCIICHHOW CTENEHU CIYKUT
BBITIOJTHEHUIO  3aJa4, TNPEAyCMOTPEHHBIX B mocTtaHoBieHud IIpesunenra
Pecniyomuku Y36ekucran Pecriyonuku Y3o6exucran I1I1-916 ot 15 wmrons 2008
rojia «/lonoHUTENbHBIE MEPHI CTUMYJIMPOBAHUS UCTIOJIb30BAHNSI MHHOBAIMOHHBIX
IIPOCKTOB M TEXHOJOrui B mpousBoacTBe», [111-1442 orl5 nexabps 2010 roma
«IlepcriekTuBbl pazButus mnpousBojactBa Ha 2011-2015 romst B PecmyOmmke
VY36ekucrtan», a Takke B IPyTUX HOPMATHUBHO-TIPABOBBIX JOKYMEHTaX, MPUHSATHIX
B JJaHHOH cepe.



CooTBeTCTBHE HCCJI€I0OBAHUSI C NPHOPUTETHBIMH HANPaBJIECHUSIMHU
pa3sBUTUA HayKHl u TexHojgorud PecnyOamku. J[lanHoe wuccienoBaHue
BBITIOJTHCHO B COOTBETCTBUU IMPHOPUTETHOTO HAIPABJICHUS PAa3BUTHS HAyKH M
TexHonorui pecnyommku VII. « XuMudeckass TEXHOJIOTHS U HAHOTEXHOJIOTHI.

O030p 3apy0e:KHBIX HAYYHBIX HCCJICAOBAHMI 10 TeMe IMCCePTALUM.
"HayuHble  MCCIGHOBAHMS, HANPBICHHBIE [0  CHHTE3y  apOMATHYECKHX
aIlCTUJICHOBBIX CIUPTOB M WX BHUHWJIOBBIX J(HUPOB, CO3JAHUIO TEXHOJOTUH
IIPOM3BOJICTBA W pacIIMpeHHss obOyacteil. X mnpuMeHeHWe OCYIISCTBISIOTCS B
BEIYIIUX HAYYHBIX IICHTPaX M BBICIIMX 00pa30BaTCIIBHBIX YUPEKICHUAX MUPA, B
tom umcine, University of Technology (Humepnannsr), Institute of Biochemistry
(I'epmanms), Institute of Organic Chemistry (Jlamms), University of Ferrara
(Mramus), University of Lyon (®panmus), Federal University of Campine Grande
(bpazumus), West Virginia University (CIIIA), The University of Tokyo (SImonus),
University of Gulbarja (Mumus), Ain Shams University (Erumnet), Christchurch
University of Technology (Hosas 3enannmums), Korea Institute of Science and
Technology (FOxuas Kopes), Institute of Organic Chemistry u Institute of
Organoelement Compounds (Poccus), Aristotle University of Thessaloniki
(I'perus).

B pesysibTare uccieoBaHuiA, MPOBEACHHBIX B MUPE TI0 CHHTE3Y M CO3IaHHIO
TEXHOJIOTHH TPOU3BOJACTBA AIlCTHJICHOBBIX CIUPTOB M WX BHUHHIIOBBIX 3(UPOB
MOJlydeH PSJ  HAydHBIX PE3yJIbTaTOB, B TOM UYHCJIC: CHHTEC3HPOBAHBI
apOMaTHUYCCKHE AallCTHJICHOBBIC CIUPTHI HA OCHOBE pPa3HOOOPA3HOIO CHIPH,
pacTBOpPUTENICH W KaTaju3aTOpOB M CO3JlaHA TEXHOJIOTHS WX IPOU3BOJICTBA
(Federal University of Campina Grande, bpasunus); Korea Institute Science and
Technology, (FOxxnas Kopest); CHHTE3MpOBaHBI apOMATHYCCKHE allCTHICHOBBIC
CHUPTHI B IPUCYTCTBHH IEJIOYHBIX METAJUIOB, IICJIOYEH B COYCTAHUHU C TAKCIIBIMU
MeTaJlJITaMH, MUHEPAJIBLHBIMH COJIIMH W C HWCIOJIb30BaHHEM HAHOKATaJIN3aTOPOB
(Aristotle University of Thessaloniki, (I'perst); The University of Tokyo,
(SImonwmst); co3aaHbl TEXHOJIOTMH MPOU3BOJCTBA CIIMPTOB HA OCHOBE alleTUJICHA U
ero TOMOJIOTOB M  3JIeMeHToopranudeckux coenunenui  (Institute  of
Organoelement Compounds, Poccust; Vienna University of Technology, ABctpus);
allCTHJICHOBBIC CHHUPTHI NMPUMEHEHBI B PA3IMYHBIX OTPACIAX, B YACTHOCTH, B
XUMHUYECKOM, (apMaleBTUUecKod ¢ He(TerazoBod MPOMBIIIJICHHOCTH, a
BUHWJIOBBIC AS(UPHI TNPUMEHEHBI I MOJIYYCHHS BOCKA, PE3HMHBI, KJes U
miactMmaccel (University of Gulbarja, Mumus; Institute of Biochemistry, ['epmanus;
University of Ferrara, Utanus; University of Lyon, ®panmus).

B Mupe mo cCHHTE3y alleTHJICHOBBIX COCAMHEHUH IO PSAy MPUOPUTETHBIX
HAIpaBJICHUH  TMPOBOASATCS  HMCCICIOBAaHMS, B TOM YHCJIC. TMPUMCHCHHE
CEJIEKTHBHBIX HaHokaTaim3atopoB Et,O+PhMe+Hex, TiCly/Me,S, EtsN/Zn(OTT),,
Ti(OiPr); u Cl,Ti(OPh), mpu cuHTe3e apoMaTHYECKHE allCTHJICHOBBIC CIHPTOB;
MIPOM3BOJICTBO APOMATUYCCKUX AIETUIICHOBBIX CIIUPTOB M BHHHJIOBBIX 3(PHPOB U3

O0630p 3apyOekHBIX HAay4YHBIX HCCIICAOBAaHMN IO TeMe [HMCCEpTallM IPUTOTOBICH Www.elsevier.com,
www.fundamental-research.ru, www.elibrary.com, www.edunews.ru, Li Lin Synthesis acetylene alcohols of the
based solvent Et;N/Zn(OTf), systems. -Strasbourg, France. 2009. 642 p., H.O.Rasedach Technological processes
acetylene monoalcohols. -Hamburg, 2005. 8014 p.. 1 1pyrux UCTOYHHKOB.
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OTXOJI0OB XUMHYECKON M He(TerazoBoi MPOMBILIUICHHOCTEH; CO3JaHIE Pa3TUUHbIX
BUTAMHHOB, TOPMOHOB, aHTUOMOTHKOB HOBOTO IMOKOJEHUS, aHTUOAKTEepUaIbHBIX
OMOLIMIOB HOBOTO IOKOJICHUS; NMPUMEHEHHE apOMaTUYECKHUX alleTUIICHOBBIX
CIUPTOB U BUHWJIOBBIX d(PUPHI B KAUECTBE CIIMBAIOIIUX areHTOB IMPHU MOJIYYCHHUH
HAHOMATEPUAJIOB [UISl MOJIEKYJISIDHOM 3JIEKTPOHMKA U PE3MHO-KAay4yKOBBIX
U3JIeTTUH, TEPMOCTAOMIIbHBIX TOJUMEPOB; CO3JAaHUE OMOJIOTMYECKHM aKTHUBHBIX
COEIMHEHUI C HAMPABJICHHBIMU CBOMCTBAMU.

CreneHb H3Yy4YeHHOCTH MPoOJeMbl. VHTEHCHMBHO pa3BUBAIOTCS pPaOOTHI
HAYYHBIX HCCIEIOBAaHUM MO XUMHUH, (PU3UKH, TEXHOJOTHH U MPUMEHEHUU
AllETUJICHOBBIX COCUHECHUMN.

B PecnyOnuke psaoM y4deHBIX ObUTM MPOBEACHBI HAyUHBIE MCCIEIOBAHHS B
o0nacT XUMHUHU aleTWICHOBBIX coenuHeHnidt. Takumu kak, T.C.Cupnubaes,
CO3/aHbl (PyHJaMEHTAIbHBIE TEOPUTUYECKHE 3aKOHOMEPHOCTH XHMUYECKUX
IIPOLIECCOB, IIPOTEKAEMblE HAa OCHOBE  AalETUIICHA; IOX PYKOBOJCTBOM
J.A.JOcynoBa CHUHTE3UpPOBaHbl U MPUMEHEHBI B MPOMBIIIJIEHHOCTH UHTUOUTOPHI
COJIEBOTO CJIOSI M KOPPO3UH, MOHOOOMEHHBIE CMOJIbI, HOBbIE KOMILJIEKCOHBI Ha
OCHOBE allETUJIEHOBBIX YIJIEBOJOPOAOB; MOJ pykKoBoAcTBOoM A.I'.MaxcymoBa
CUHTE3UPOBAHbl PA3JIUYHBIE TETEPOLUKINYECKHE COCIMHEHUS CO CIIOXKHBIM
CTPOCHMEM: Ha OCHOBE IPONAprHJIOBBIX CIHUPTOB OINpEAENeHbl HX 00JacTu
IIPUMEHEHUS B MEJIULIVHE; A.N.Nkpamos nooucs ITOBBIICHUSA
IIPOU3BOJUTEIIBHOTH  MPOLYKLIHH IIPUMEHEHUEM  PaA3JIMYHBIX  TE€TEPO-
KATAIUTUYECKUX CUCTEM B XMMHMM AlECTHICHOBBIX YIVIEBOJAOPOJAOB U BHEIPHUI B
IIPOMBIIUIEHHOCTh HOBBIE KaTtayiu3aTopbl; C.O.HypMaHOBBIM ObLIT BBINOJIHEH Psil
HAay4YHBIX HCCIIEIOBAHUN TEXHOJIOTUM DPEAKIMU BUHWIMPOBAHUS OPraHUYECKUX
COEIMHEHNH, UMEIOINX B COCTABE MOJIEKYJIBI TUAPOKCUIBHYIO TPYIIILY.

3a pyOexxoM MO JaHHOMY HANpPABJICHHUIO MOCBSUIEHbl HAy4YHbIE PaOOTHI
b.A.Tpodumona nu O.H.TéMKkHHA 1O CHHTE3Y allETUIICHOBLIX CIUPTOB Ha OCHOBE
BBICOKOOCHOBHBIX ~CHCTeM BUHWIOBBIX 3¢pupoB; JL.B.CHeryp pazpabotan
TEXHOJIOTUIO IIPOM3BOJICTBA HEHACBIIEHHBIX CIHUPTOB HAa OCHOBE DJIIEMEHTO
OpraHuyecKux coeAuHeHud; A.A.DpuUrHaHM MPEAJIOKUT HOBBIE HHTUOUTOPHI
KOPPO3UHU YyTI'yHA U CTaJM B KMCJIIOTHOU Cpelle Ha OCHOBE all€TUIICHOBBIX CIIUPTOB;
M.®.Poapurec u3ydms1 pojb KaTalW3aTOPOB MPU PA3ACICHUHU YIIIEBOAOPOJIOB
(ankmHOB) W3 HedTu mpoaykToB; C.C.Dpoc NMpOM3BOACTBO MPEMAPATOB MPOTHB
MUKPOOPraHU3MOB B cocTtaBe HedTu; M.Burrepc paszpaboTtan mHpoU3BOJCTBO
IIpEnapaToB -pacTBOPUTEINIEH CMOJI, PE3UHBI, Kies n miactmacc; A.Buosa co3gan
TEXHOJIOTUIO TPOM3BOACTBA IMOJMMEPOB HA OCHOBE BUHUJIOBBIX 3()UPOB;
K.M.Ilerepcen npou3BeNl  CIOXKHBIE BUHWIONPOWU3BOAHBIE  ALlETUIEHOBBIX
criupToB; M.OKaBa OCYIIECTBHMIJI CHHTE3 aIleTHICHOBHIX CIHPTOB B MPUCYTCTBHH
HaHOKaTanu3atopoB; M. Anu XacaH BHEpBbIE BBEJ TEXHOJOTHIO MPOWU3BOACTBA
alleTUJICHOBBIX CIIUPTOB C BBICOKUMH BBIXOJAMH U3 XJOPHPOU3BOAHBIX (ypaHa B
pacTBope TeTparuapodypaHa B MPUCYTCTBUU KaTan3aTopa OyTuiaaTa JIUTUS, PSI
uccnenonareneid FOxxunoi Kopeu npuMeHssIM MOHOMEpPHI Ha OCHOBE alleTWJICHA U
€ro TOMOJIOTOB B PE3UHOBOM NpoMbIIUIEHHOCTH; P.B.BanHopTt mnpumennn
aleTWwIeHOBble cnupThl B MeauuuHe; FO.MeHr Xu nokaszanm NOpHUEeMIIEMOCTh
aIleTHJICHOBBIX CIIUPTOB B HedTe-Ta3oBoit otpaciu; B.A.Kynkapau BHec 00ibInoi



BKJIaJ| B pa3BUTHE JAHHOTO HAIPaBJICHUSA, MU3yYUB OHUOJOTMYECKYI0 aKTHBHOCTDH
alleTUJICHOBBIX CIIUPTOB MIPOTUB OaKTEpUil U TPUOOB.

B Hacrosiiiee Bpemsi HA OCHOBE apOMAaTHYECKUX alETUJIEHOBBIX CIUPTOB U
BUHWIOBBIX 3(UPOB pa3paboTaHbl pa3IUYHbIE PACTBOPUTEIM, KIIEH, KpacKH,
JeKapcTBa, HaJa)XeHO IMPOU3BOJCTBO MOHOMEPOB, OMOIMI0B, IPUMEHSAIOIINXCS B
KayeCTBE CIIMBAIOIIUX ar€HTOB U UHTUOUTOPOB.

JlanHast muccepranmoHHas paboTa HallpaBJIeHa Ha peUIeHHE MPOOJIEM ,TaKUX
KaK CHHTE3 Pa3IMYHbIMU METOJIaMU apOMATUYECKUX AlleTUIICHOBBIX CIIUPTOB U MX
BUHUJIOBBIX 3()UPOB, CO3/IaHHE TEXHOJIOTUU MPOU3BOACTBA U COBEPIICHCTBOBAHHE
CYIIECTBYIOIINX, ONpE/IeIeHrEe 001acTel MPUMEHEHHUS UX B IIPOMBIIIIEHHOCTH.

HccnenoBanusi, MpoBOJeHHbIE B Hameidl PecnyOnuke, HampaBlIeHHbI Ha
CHHTE3 HOBBIX OpPraHMYECKUX COCIMHEHUH HAa OCHOBE  AalleTUJICHOBBIX
YTIEBOAOPOIOB, CUCTEMAaTHUECKHH aHAIW3 HMX (PU3UKO-XMMHYECKUX CBOWCTB, a
TaK)K€ IIHPOKOE MCIOJIb30BAaHUE MECTHOTO ChIPbsl, MNEPEpabOTKy OTXOJOB,
IPOU3BOJCTBO HMMIOPTO3AMEIIAIONIMX MATE€pUaAJIOB, KOTOpPBIE MOIYT OBITh
UCIIOJIb30BaHbl B pa3pabOTKE TEXHOJOTMH B OPraHUYECKOM XUMHH, HEKOTOpHIE
pe3ysbTaThl HCCIENOBAaHUM B 3TOM OOJACTM HA CErOAHSIIHUNA JEHb HMEIOT
HAy4YHOE U MPAKTHUYECKOE 3HAUCHUE.

CBsi3b TeMbl JUCCEPTALMH C HAYYHO-MCCJIEI0BATEIbLCKMMH padoTamMu
BbICIHIET0 00Pa30BATEJLHOI0 YYpe:KAeHHS, IJle BBINOJHEHA JAUCCEePTaLuS.
JluccepTallMOHHOE  WCCIICIOBAaHME BBIMOJHEHO B paMKax IlaHa Hay4yHO-
UCCIIEIOBATENLCKUX PabOT MPHUKIATHBIX MPOEKTOB HarmoHnaapHOTO YHUBEPCUTETA
VY36ekuctana u TamkeHTCKOTO XWMHKO-TEXHOJIOTUYECKOTO WHCTUTYTa 1O TEMeE
®7-13-0T-012420 «Hay4Hble OCHOBBI pa3paOOTKH KaTaIM3aTOpPOB HAa OCHOBE
MECTHOTO CBIPbSI JIJISl TETEPOTeHHBIX NpeBpaileHuii anerwieHay (2012-2014 rr.), a
takke KAG6-001 «Pa3zpaboTka TEXHOJOTHH MPOM3BOACTBA HOBOTO IOKOJICHUS
OMOLMIOB MPOTUB KOPPO3UM W MPOMBIIIJIEHHOE HCIBITAHWE Ha MPEIIpPUSTHIX
HXK V36eknedereras» (2012-2014 rr.).

Heabio ucciieqoBaHus SBISIETCS CUHTE3 HOBBIX METO/J0B apOMaTHYECKHX
alleTUJICHOBBIX CIIUPTOB U BUHUJIOBBIX 3(QHUPOB HAa OCHOBE MECTHOIO ChIpbS U
OTXOJI0B, pa3pabOTKa TEXHOJOTMU HX IMPOU3BOJACTBA, a TaKKe OIpeaesieHUe
o0J1acTy 1ENeBOro MPUMEHEHUSI.

3agaum nccjie0BaHuA:

OTIpe/IeNICHUE ONTHUMAJbHBIX YCIOBHA BUHWIMPOBAHHS apOMATHYECKHX
aIleTUJICHOBBIX CIUPTOB B MPUCYTCTBHH alleTUIIEHA C YYaCTHEM KaTaTUTHUYECKON
cuctembl MOH+JIMCO-=+/IM®A; CsF+MOH+/IMCO u MOH/C,., a Takxke
OpOBEJCHUE PEAKIUH JTUPU(PUKALIUA C HEKOTOPHIMH  HEHACBHIIIEHHBIMU
KapOOHOBBIMU KHUCJIOTaMU C IIEJIbIO IMOJIYYEHHS COOTBETCTBYIOIIMX BHUHUJIOBBIX
3(UPOB U YCTAHOBJIEHUE COOTBETCTBYIOLIUX YCIOBUN UX CUHTE3a;

ONpeieNieHue 3aKOHOMEpPHOCTEH MPOTEKaHUsi peakiuu  0o0pa30BaHUs
apOMaTHYECKUX aleTHWJICHOBBIX CIHUPTOB M BUHWIOBBIX 3()UPOB U BIUSHUS
TEMIEPATypbl, TPOAODKUTEIHPHOCTH  PEAaKIUU, TPUPOILI  PaCTBOPUTEIICH,
KaTaJnu3aTOpOB W HaudaJbHBIX KOHIIEHTPAIMHA pEareHTOB, WX KOJIUYECTBA W
IPUPOJIBI Ha BBIXOJ MPOAYKTA, BBISIBICHNE KWHETUKU PEaKIMil M1 MEXaHW3MOB Ha
OCHOBE TEOPETHUYECKHX 3aKOHOMEPHOCTEH M (PU3MKO-XUMUYECKUX CBOMCTB,;



MPOBEJCHUE KBAHTOBO-XMMUYECKUX PACUETOB C HCIOJIb30BAHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX IPOTPaMM U SKCIIEPUMEHTAIBHBIX JAHHBIX;

UCCJIEOBAHUE  DHEPro- U  pecypcocOeperaronief, IKOHOMUYECKU
b exTUBHOM, peHTA0ETBHOM, SKOJOTUYECKH YMUCTOM, 0€30TXOAHONW TEXHOJOTUU
MIPOU3BOJICTBA APOMATUUYECKUX AllETUIICHOBBIX CIIUPTOB U BUHUIIOBBIX A(UPOB,;

pa3paboTka HauOosiee BBITOAHBIX CIOCOOOB CHHTE3a apOMATUYECKUX
alETUJICHOBBIX cnupTOB Mo peakuusm @DaBopckoro, ['punbsipa HMounua wu
JNA30TUPOBAHUM W CHUHTE3€ BUHUJIOBBIX J(PHUPOB TETEPOTEHHO W TOMOTEHHO
KaTAIMTUYECKUM BUHIIMPOBAHUEM, a TAK)KE PEAKIIUSIMH dTepUDUKAITIY;

ONpPEACIEHUE AHTUKOPPO3UOHHBIX CBOWCTB CHUHTE3UPOBAHHBIX
apOMaTUYECKUX  alleTUJICHOBBIX  CIOHPTOB  MPOTHUB  MHUKPOOPTaHU3MOB,
BBI3BIBAIOIIUX OMOKOPPO3UI0 METALIMYECKOT0 M CTaJIbHOTO OOOpYy/IOBaHUS B
nepepaboTke HeDTH U ra3a;

pazapaboTKa yCOBEPIICHCTBOBAHHBIX METOJIOB MOJYUYEHHBIX IpernapaToB Ha
OCHOBE BHUHUJIOBBIX J(GUPOB apPOMATUYECKHX AaICTHJICHOBBIX CIUPTOB JUJIS
BBIJICJICHUSI CepacojiepKallluX COCTUHEHUN U3 MPOJIYKTOB MepepadOTKu HEPTH U
rasa;

COCTaBJICHHE PEKOMEH A 110 MPUMEHEHHUIO CHHTE3UPOBAaHHBIX (PochaTHbIX
COJIE apOMaTUYECKUX AalETWICHOBBIX CIUPTOB W THOJMIIUKOIW BHUHUIOBBIX
7(GUpPOB B KAYECTBE CBS3YIOIIUX (CIIMBAIOIIMNX) areHTOB B PE3WHO-KaydyKOBOM
MIPOU3BOJICTBE U MHTMOMTOPA MPOTUB COJICOOPA3YIOIIUX KOMIIOHEHTOB.

O0beKTOM HMCCIICJOBAHUSA SIBISAIOTCS AapOMATUYECKUE AlECTUIICHOBBIC
CIIUPTHI, BUHUJIOBbIE J(QUPBI, TOMOTCHHBII ¥ TE€TEPOreHHBIN  KaTaius,
OMOJIOTMYECKHU aKTHBHBIE COEAMHEHUS, OAKTEpUH U TpUObI, UMEIOIINECT B HEPTH,
KOMIIOHEHTBI COJICOTJIOKEHUSI, MarHUii-, OPraHUYeCKUe COCIAMHEHUS, Pa3TUYHbIC
KaTaJM3aToOPhl U PACTBOPUTEIIH.

IIpeamerom  ucciaenoBaHusi  sgBisieTcss  (DEHWIANETUIICH,  AHWJIMH,
KPOTOHOBBIN aJIbJIETU/I U KETOHBI, apOMaTUUECKHUE all€THUIICHOBBIE CIIUPTHI, BUHUI,
aKpui, METAaKpPWJIOBbIE 3(UPHI, BBHICOKOCHOBHBIE CHUCTEMBI M KaTalu3aToOpBhl,
KOMITOHEHTHI COJICOTIIOKEHHUSI U Cepa- COJIeprKalllie COSTMHEHHS HEDTH.

Metoabl ucciaenoBanusi. B aucceprannoHHON paboTe WCIOIB30BAHBI
TOMOTE€HHBI U TE€TEPOreHHBIN KaTalii3, COBPEMEHHBIE METOJIbl CIEKTPOCKOIHH,
KBaHTOBO-XMMHUYECKUM U DJEMEHTHBIM aHamu3, Xpomartorpadus, ¢GU3HKO-
XUMHUUYECKUE METO/IbI UCCIIEI0BAHUS.

HayuyHast HOBU3HA UCCJIEIOBAHMS 3aKJII0YAETCS B CICAYIOLIEM:

CHHTE3UPOBAaHbl HOBBIE ApPOMATUYECKHE AaICTUJICHOBBIE CHOUPTHI C
HCMOJIb30BAaHUEM  TOMOTeHHO-Katanutuueckux  cucteM  KOH+TI'® 151
NH3;+KOH+CH30H, wmarnus-, OpraHM4ecKux COEJUHEHUM UM  peaKluid
JIMa30TUPOBAHUS, a TaK K€ omnpesnenaeH psaa dPPEeKTUBHOCTH U METO/Abl CHHTE3a
apOMaTUYECKHUX allETHUJICHOBBIX CIIUPTOB;

ONpelelieHa  BIMSHUA  CTPOCHUS  MOJEKYJd KETOHOB, MPSIMBIX U
pPa3BETBJICHHBIX M OOBEMHBIX pajaukaioB BOKpyr >C=0 rpymnmbl Ha mpolecc
CHUHTE3a apOMaTUYECKUX alleTHJICHOBBIX CIIUPTOB U BBIXOJA MPOIYKTOB,

BIIEPBHIE CHHTE3MPOBAHBI HOBHIE BUHUJIOBBIC 3(PUPHI Ha BHICOKOOCHOBHOM
karanutudeckor cucreme (MOH+CsF+IMCO) u rereporeHHO-KaTaTUTHYECKON



cucteme (MOH/C,,) peakuuelr apoMaTHYECKUX alETUJICHOBBIX CIUPTOB
allETUJICHOM U TepUPUKaLNEe HEKOTOPBIX HEHACHIIIEHHBIX KapOOHOBBIX KUCIIOT;

BIIEpBbIE  pa3paboTaHa  TEXHOJIOTMS  TOJY4YEHUS  apoOMaTHYEeCKUX
alleTWJICHOBBIX CIMPTOB HA OCHOBE MarHusi W OPraHUYECKUX COEIUHEHUH,
BUHUJIOBBIX 3(HUPOB, apOMATHUECKUX AallETHJIEHOBBIX CIIHUPTOB TETEPOreHHO-
KAaTaJIMTUYECKUM CTIOCOO0M;

BIIEPBbIE CHHTE3UPOBAHHBIE APOMATUYECKHE allETUJICHOBBIE  CIUPTHI
WCIIOJIb30BAaHBI B KayeCcTBE OWOIUIOB I OHOKOPPO3WH  CTAIBHBIX U
METaJUTMYECKUX KOHCTPYKITUH He(Tera30Boi MpOMBIILICHHOCTH;

CUHTE3UPOBAHHBIC BUHUJIOBBIC JS(PUPHI apOMAaTHUECKHX alETHICHOBBIX
CIIUPTOB HCIOJB30BaHbl ISl BBIJCICHUS CEPOCOACPKAIMNX COCIUHEHUN U3
cocTtaBa HE()TH U Taza.

IIpakTnyeckue pe3yabTaThl HCCAEA0BAHMUS 3aKIIOYAIOTCS B CJICIYIOIIEM:

BHEJIPEHBI BBICOKOPEHTA0ETIbHBIC TEXHOJIOTUU MIPOU3BOJICTBA
apOMaTUYECKUX AalleTWICHOBBIX CHUPTOB W BUHUIOBBIX J(PHUPOB ;paccuUTaH
MaTepUalbHBIA OalaHC HUX TMPOU3BOJICTBA, pa3padOTaHbl TEXHOJOTUYECKUE
perJiaMeHThl, pacCunuTaHa OXKKJlaeMasi SKOHoOMU4Yeckast 3pHeKTUBHOCTD;

apoOMaTUYECKHE alleTUIICHOBBIE CIUPTHI MPUMEHEHbI B Ka4eCTBE OWOIUIOB
IPOTUB MHUKPOOPTaHM3MOB B HE(PTSIHOW W Ta30BOM MPOMBIIUICHHOCTH, a
BUHUJIOBBIE d(PUPHI TPUMEHEHBI B KAUECTBE MHTMOUTOPOB JIJISi OYUCTKU HEPTH OT
cepocoAepKalruX COCTUHEHN;

docharHpie TPOU3BOJHBIE APOMATUUECKUX  AlIETWJICHOBBIX  CIUPTOB
MPUMEHEHBl KaK WHTHOUTOPHI COJICOTIOKEHHSI MPOMBIIUICHHBIX CTOYHBIX BO/I,
OTpEJICNICHbl YCIOBUS MPUMEHEHHS] BUHUIOBBIX 3(UPOB B KaUECTBE CIIUBAIOIIUX
areHTOB B PE3MHOBOI MPOMBIIIJIEHHOCTH.

JloCTOBEPHOCTH Pe3yJIbTATOB Mccjeq0BaHus. Pe3ynbTarhl 1a00paToOpHBIX
HKCIIEPUMEHTOB MOJIeIMpOBaHkl ¢ momomibio Hyper Chem Activation 7,0 u makera
STAT mnporpamMmHOro oOecleyYeHus: CTAaTUYECKON MaTeMaTHYEeCKON MoJenH,
YUCTOTA CHUHTE3UPOBAHHBIX COEAUMHEHUN OIpeJeseHa Ha xpomarorpade
JIXM—-8M]I, a CTpyKTypbl JOKa3aHbl JaHHBIMHU CHEKTpodoTomMeTpuu (CHeKTpo-
doromerpsl Tesla BS 567A (100MGts) u Specord MK—75), coctaBsl orpe/ieieHbl
METOJIOM 3JIEMEHTHOI'O aHAJIN3a, AJIEKTPOHHAS CTPYKTYpPa U KBAHTOBO-XUMHUYECKHE
BEITMYMHBI HcceaoBaHbl TporpamMmMubiM ooecnieuenrneM ACDFREE12.

HayuHo-npakTnueckas 3HAYMMOCThb HUCCJICOBAHMS. Hayunas
3HAYMMOCTh HCCIICIOBAHUS 3aII0YaeTCsl B MOA00pPE aBTUBHBIX KaTala3UTOPOB U
CCJICKTUBHBIX pAacTBOpUTENEH JJIsI CHHTE3a apOMaTUYECKUX alleTHJICHOBBIX
CIIUPTOB, HAy4YHOM OOOCHOBAaHMHM 3aKOHOMEPHOCTEH BIMSHUS  JIaBJICHUS,
TeMIEpaTyphl, MPOJOIBKUTEILHOCTH PEaKIMU, CTPOCHHS KETOHOB, KOJMYECTBA
aTOMOB B UX MOJIEKYyJaX, (Pa30BbIX COCTOSIHUHN paJMKajOB, BpEMEHU 00Opa3oBaHUs
KapOOKaTHOHOB M KapOOHWIOB, CHMMETPUYHOTO U HECUMMETPUYHOTO CBSI3bIBAHUS
paaukanoB o >C=0 rpymnmne, ITIOTHOCTH U PaCIpeIeNIeHNs dJIEKTPOHHBIX 00JIaKOB
Ha MPOTEKAHUE PEAKLUN.

[IpakTHueckass 3HAYUMOCTb MCCIIEOBAaHUM 3aKIOYAETCS B TOM, YTO
CUHTE3UPOBAHHBIC aApPOMATHYECKUE allETUIICHOBBIC CIHUPTHI 00IaaI0T BHICOKUMU
OAKTEePUOCTATUTUYECKUMH U OaKTEePUIIUAHBIMA  CBOMCTBAMH  IPOTHB



MUKpPOOPTAaHU3MOB W SIBJSIIOTCS WHTHOWTOpPaAMU KOPPO3HH HEPTETIPOMBICIIOBOTO
000OpyZ0BaHUsl, BHUHHWIIOBBIX 3(QUPOB apOMATUYECKHUE AalleTHJICHOBBIE CIIMPTOB
MPUMEHEHBI JUIsl BBIJCJICHHUS CepacojepkKalliuX COCIMHEHUU U3 cocTaBa Hedre-
ra3a, THOJUTIJIUKOJIY BUHUIIOBBIX 3(UPHI IPUMEHSIOTCS B KadecTBE d(P(HEKTUBHBIX
HAIOJIHUTEJIEH U CHIMBAIOLIUX areéHTOB B PE3UHO-KayUyKHBIX IPOMBIIIEHHOCTH.

Bueapenne pe3yiabTatoB ucciaenoBanus. Ha ocHoBe pe3ynbTaToB
HAyYHBIX HCCIIEJOBAHUN PEKOMEHAYIOTCS XHMHUYECKHE M TEXHOJOTMYECKUE
PEIOKECHHUS:

nosydeH nateHT Pecriyonuku V36ekuctan (Ne IAP 05066, 21.07.2015 r.) Ha
croco0 TMOMy4YeHHsI aleTUICHOBBIX CIHUPTOB. B pe3ynpraTe pa3zpabOTaHHOTO
criocoba TPeqIoKEHBl HOBBIE KaTalu3aTOpbl, 3HAYUTEIHFHO YBEIUYUBAIOIIUE
BBIXO/] TIPOYKTOB;

CO3/IaHHbIE HOBBIE HWHTHOUTOPHI MPOTUB OHOJOTHYECKOH KOPPO3UH
METaJUIMYECKUX KOHCTPYKIIMM BHEApEeHbl B HedTenepepabaThIBalOMIUA 3aBOJT
«Myb6apexunedrerasz» (crpaBka ot 11 despans 2016 roma No714/43-67). Jlanubie
UCCJICIOBAHUSI TPUMEHEHbl ISl TOBBIIICHUS A((HEKTUBHOCTH MCIOJIb30BaHUS
MaTaJUIMYeCKUX KOHCTPYKIUN HedTera3oBoi MPOMBIIICHHOCTH;

BUHUJIOBBIX (PMPOB apoMaTUUYECKHE allETUIICHOBBIE CIUPTOB BHEJPEHBI B
KauecTBE IMpEenapaToB BBIJCICHUS CepacoAepKalluX COSAMHEHUS U3 COCTaBa
Hedptu B byxapckom HedremnepepabarbiBaroiemM 3aBoje (crpaBka OT 28 mapra
2016 roma Ne30-19/1145). IlpuMeHeHue BHHWIOBBIX 3(UPBI NPUBOJUT K
yIY4IIEHUI0 KadecTBa HE(TEMpOIYKTOB 3a CYET CHI)KCHHMS B HUX KOJHUYECTBA
cepacoIepKalnX COCTUHECHUM.

Annpo6auusi pe3yjbTAaTOB HccJael0BaHusl. Pe3ynbTaThl HcclegoBaHUsA
ObLTM  anmpoOWpoBaHBl B 22 HAIMOHAIBHBIX W MEXKIYHAPOIHBIX HAYYHO-
MPAKTUIECKUX KOHPEPECHITUAX, B TOM YUCIIEC «XUMHUS U XUMHAYECKAS TEXHOJIOTHS
(Kaparanna, Kazaxcran, 2012); «Katanutuueckue mpoiiecchl HeQTenepepadoTKH,
HepTexumuss u skosorus» (HoocubOupck, Poccusi, 2013); «High-Tech in
Chemical Engineering-2014» (Mockga, Poccus, 2014); «Ruscatalysis-II» (Camapa,
Poccus, 2014); «News of Science and Education» (Illedduna, BenukoOpurtanus,
2015); «Moderni vymozenosti vedy-2015» (Ilpara, Yexus, 2015); «Europejska
Nauka XXI Powieka» (Ilpzemsbicnb, [Tonsmia, 2015); «Europacat-XII» (Ka3ans,
Poccus, 2015); «Catalyst design: From Molecular to Industrial Level»
(HoBocubupck, Poccus, 2015); «Innovative Technological in Science» (y0ai,
OO0benunenHble ApaOckue Owmupatel, 2016) B ¢opme AOKIAAOB, JIEKIUNA U
TECTUPOBAHUSI.

Ony0/MKOBAaHHOCTH pe3yJIbTaTOB HcciaenoBaHusi. [lo Teme muccepranuu
onmyOnMKoBaHO 22 Hay4yHble paOoThl. M3 Hux 1 marent, 11 Hay4yHBIX cTaTeil, B TOM
yucie / B pecrnyONMKaHCKUX W 4 B 3apyOexHBIX >KypHaiaX, PeKOMEHOBaHHBIX
Bricmieit arrecranmonnoit komuccuei PecniyOnuku Y30ekuctan s myOauKamum
OCHOBHBIX HAYYHBIX PE3YJIbTATOB JOKTOPCKUX JTUCCEPTAITUH.

Crpykrypa u o0bem auccepraumm. Juccepranus COCTOMT W3 BBEICHUS,
MATHA TJIaB, 3aKJIIOYCHHS, CIHCKA WCIOJIb30BAHHOW JIMTEPATYPhI, MPUIOKEHUN.
O0bem nuccepraiuu coctaBisieT 196 crpanuir.



OCHOBHOE COIEP KXAHUE IUCCEPTALINHU

Bo BBemeHMH O0O0OCHOBBIBAETCS AKTYaJIbHOCTh M  BOCTPEOOBAaHHOCTH
IPOBEJCHHOIO MCCIEAOBAHUSA, €r0 LENb M 3aJauM, XapaKTEpU3yIOTCs OOBEKT U
IIPEIMET, MMOKAa3aHO COOTBETCTBUE MCCIEIOBAHMS MPHUOPUTETHBIM HaIIPaBICHUAM
pa3BUTHSA HAayKu M TexHoJorui PecryOmnuku, u3nararoTcs HayyHash HOBHU3HA U
IIPAKTUYECKUE  pe3yJbTaTbl  HMCCIENOBAaHUs, PACKPBIBAIOTCS  HAy4dHas U
IIPAaKTUYECKasi 3HAYMMOCTBH IIOJYYEHHBIX DPE3YyJIbTaTOB, BHEIAPECHHE B IPAKTUKY
pe3yabTaTOB UCCIEAOBAHMUS, CBECHUS 110 OMTyOIMKOBAaHHBIM paboTaM U CTPYKType
JUCCEPTALIMH.

B mepBoii riaaBe nucceprauuu «CHHTE3 alETHUICHOBBIX CIHUPTOB U UX
BUHUJIOBBIX IPOU3BOJIHBIX, CBOMCTBA M TEXHOJIOTMHM MPOU3BOACTBA» MPUBOAMUTCS
0030p MEXIyHAPOJIHBIX MU OTEUYECTBEHHBIX HAYYHBIX HCCIEAOBAHUU IO TEME
JIFICCePTaIlny, MTOCBSIIEHHON Tpobeme cuHTe3a aneTmieHoBbie cnupThl (AC) 1 ux
B3 paznuuHbiMH METOJaMH, TEXHOJIOTUH MPOU3BOACTBA, UX (PU3UKO-XUMHUUYECKUM
CBOMCTBaM, XMMHUYECKUM ITPOLIECCAM HA UX OCHOBE, a TAK)KE UX IPUMEHEHHUIO.

ObocHOBaHa aKTyaJlbHOCTh U 3HAYUMOCTb TEMbI, IPUBEJECHO 3aKIIIOUEHUE O
HEOOXOJMMOCTU CHUHTE30B, COBEPILICHCTBOBAHMS TEXHOJOTMU IPOU3BOJCTBA U
IIMPOKOTO TPUMEHEHHs apoMaTHuyeckue aneTuieHoBbie crnupthl (AAC) u ux
BUHWIOBBIX 3(upoB (BD).

Bo BrOpoii raaBe nucceprauuu «Metoabl TONyYyeHUS U (PUBHUKO-
XUMUYECKHE CBOMCTBA APOMATUYECKUX ALETHUICHOBBIX CHUPTOB U MX BUHUIIOBBIX
IPOU3BOAHBIX»  TMPUBOAATCA  XApAaKTEPUCTUKHM  XMMHYECKUX  COEIUHEHUH,
KaTaJIM3aTOPOB U PACTBOPUTEIICH, HEOOXOIUMBIX JJIsl IPOBEICHUSI UCCIEAOBAHUM,
cunte3 AAC wmerogamm ®asopckoro, ['punpsapa-Monnua u auma3oTupoBaHus,
METO/Ibl TPOBEICHUS PEAKIUN B MPUCYTCTBUU (HOCHOPHON KHUCIOTHI alleTHIIEHA C
HEKOTOPBIMU HEHACBIIIEHHBIMA KapOOHOBBIMH KHUCIOTAMH, a TAKKE TEXHHUYECKHUE
napameTtpsl mpousBoacTea AAC u BO.

B tpereii riiaBe nuccepraunu «llomydeHrne apoMaTH4eCKUX all€TUIEHOBBIX
CIUPTOB M MX BUHWJIOBBIX IPOU3BOIHBIX HA OCHOBE MECTHOTI'O CBHIPhs Pa3IMYHBIMU
(TOMOT€HHO - U TeTEPOreHHO - KaTAIUTUYECKUMHU) METOJIaMHU, CUCTEMaTHYECKUX
U3JI0KEHBI 3aKOHOMEPHOCTH TpoIieccoB cuHTe3a BeIOpaHHbIX AAC u ux BD.

Bo3peiictBueM  aleToHa,  METWIITWIKETOHA,  METWINPONMWIKETOHA,
JTUATUIIKETOHA, METHJIM30IPONUIKETOHA, TMHOKAJIMHA, aleTOPEeHOHa U KPOTOHO-
BOTO aybjeruaa Ha ¢penmnaneruieHa (PA) merogom DaBoOpPCKOTO COOTBETCTBCHHO
cuaresupoBanHbl AAC: 2-metmin-4-¢penmnoytun-3-on-2 (1), 3-merun-1-denni-
nertud-1-o1-3 (ll), 3-atun-1-penmnrexcun-1-on-3 (11), 3-3Trn-1-perunmenTun-
1-o1-3 (1V), 3,4-nqumernn-1-penwmentun-1-on1-3 (V), 3,4,4-rpumeri-1-penn-
nertud-1-o1-3 (V1), 2,4-mudpennndyrun-3-on-2 (V1) u 1-penwireken-4-un-1-om-
3 (VIII) u npennokeHa HUKETIPUBEIEHHAs CXeMa MPUBEIACHHBIX PEaKUU:

R
\
CeHs— C=CH + R— (H:* R' MOH+pacTBOpUTEIH ~ CeHs— C=C— (‘:7 R'
O OH

rae: RR'= —CHs; R= —CHj3, R'= —C;Hs; R= —CH3 R'= —C3H7; RR'= —C,Hs; R= —CH3 R'=u30
—C3H7, R= —CH3, R'= —C(CHg)g; R= —CH3, R'= —C6H5, R= —H, R'= —CH:CHCHg, M= LI, Na,
K, pactBopuTens- auatuiossiit agup (133), rerparuapodypan (TI'D).



Jlns moctmkeHus BBICOKOTO BBIX0OA0B AAC CHCTEMAaTHUYECKH HMCCIICIOBAaHO
BIIUSIHUE PA3JIMYHBIX (PAKTOPOB — TEMIEpPaTypbl, MPOJIOJKUTEILHOCTH PEAKIUH,
MPUPOJIBI PACTBOPUTENEH M KAaTAIM3aTOPOB, MOJIBHOTO COOTHOILIEHUS HCXOIHBIX
peareHToB (Tad:i. 1).

[Tpu nponomxuTenbHOoCTU peakiuu § 4 DA U KETOHBI 10CTaTOYHO OBICTPO
B3aMMOJICUCTBYIOT MEXay coboi ¢ oOpasoBaHue AAC C BBICOKUMHU BBIXOJIAMHU.
[Ipn yBenMYEHUH MPOAOIDKUTENBHOCTH peakuuu a0 10 4 yvacTuuHas
OJINTOMEpHU3AIUs, KOHJICHCAIIMM HWCXOJHBIX BEIIECTB WIM B  CIEACTBUU
nonumepuzanun PA cHmwkaercs BbpIxon npoaykToB. Ilo cpaBuenuio ¢ LiOH,
NaOH u KOH mposiBaseT BBICOKOOCHOBHBIE CBOWMCTBA M OOpa3yrolIuics B
MPOIIECCE AJIKOTOJAT Kalus JIETKO TUAPOJNU3YyeTcs, Onmarojaps 4yemMy U ObLIH
JIOCTUTHYTHI BbICOKHUE BbIx0/1bl AAC.

W3 mnpumeHsemMbIX pacTBoputened 1o cpaBHeHutro ¢ 2D y TI'd
MOBBINIAECTCA TOJAPHOCTH CPEAbl U MPHU €ro MPUMEHEHUH 00pa3yroTcsl aKTHUBHBIC
KOMILJIEKCHI, TTOBBIIIAETCS KOHCTAHTA CKOPOCTH PEAKLIUH, U B PE3YyJIbTATE MEPEXO/Ia
HIeJIOYH B PacTBOp 0OOpa3yroTCsl OiaronpusiTHble TOMOTEHHBIE KaTaMTUYECKUE
yCIIOBUSI IS OOpa3oBaHUsl AKTHUBHBIX IIEHTPOB M CIEJAOBATENILHO TMOBBIIICHUS
BBIX0/1a POJYKTOB.

B cBsa3u ¢ TeMm, 4TO SJIEKTPOHHBIE Mapbl aroma Kuciopoaa y 23
pACIOJIOKEHBI HA OJTHOM IIOCKOCTH, a y TI'® oTpuuiaTenbHbIi 3apsi HAXOAUTCS B
JICJIOKAJIM30BAaHHOM COCTOSIHUM B IIMKJIE KaTtajauThuueckas aktuBHocTh KOH
NOBBIIIAETCA, CIEICTBUEM JTOrO0 THJPOJM3 aleTaTOB, AaUETUICHUIOB U
AJIKOTOJISITOB, 00Pa3yIOIIMUXCS MPU PEAKIUH, YCKOPSAETCS.

IIpu mpoBeneHUH 3KCIEPHUMEHTOB B MHTepBajie Temmeparyp -10 — 10 °C
MakcuMyM Bbixoja HaOmomasics npu 0 °C. IIpu temmneparype peakimu -10 °C us-
3a 3arpyaHeHusi oOpaszoBanus cycneHsuu MOH 3amemisiercs oOpa3oBaHue
KaTAIUTUYECKH aKTUBHBIX IIEHTPOB M B3aWMOJIEUCTBUE YACTHUI, YTO NMPUBOAUT K
YMEHBIIEHUIO CKOPOCTH PEAKIMKM M BBIXOA0B IpoAykToB. A mpu 0 °C Bo3pacTaer
CKOPOCTh JBWKEHHSI MOJIEKYJ HMCXOJIHBIX BEIIECTB M PACTBOPUTENSI U OHHU C
IeJI0YbI0 00Pa3yI0T aKTHUBHBIE MOJIEKYJIBI C BBICOKOU dHepruei. C Bo3pacTaHueM
KOJIMYECTBA AaKTUBHBIX MOJICKYJ O0JierdaeTcsi HYKJICO(PMIbHOE B3aMMOJCHCTBUE,
HEYCTOMYMBOCTh AlETUJICHUJIOB M AJIKOTOJISITOB BO3pPAcTaeT M COOTBETCTBEHHO
noBbimaroTcs Boixoabl AAC. Takxke npu nposeaeHuu npouecca npu 0 °C noHHbIE
CBA3M B MOJIEKYJIAaX QJIKOTOJISITOB W AalleTHWICHHUJIOB JIETKO pPa3pbIBAIOTCS H
00pa3yloTcs KaTUOHBI, YTO CIOCOOCTBYET YCKOpeHUI0 peakunu DA ¢ keToHamu.
ITpu mosbIimennu Temrepatypsl 10 10 wix 20 °C BBIXOI MPOIYKTOB YMEHBIIAETCS
B CBsA3U € TeM, 4T0 AAC 4acCTUYHO MOJUMEPU3YIOTCA ¢ 00pPa30BaHUEM CMOJISIHBIX
BEILECTB; KATalM3aTOPbl, PAaCTBOPUTENbL W KETOHBI pearupys Mexay coOoi
00pa3yloT MOOOYHBIE BEIIECTBA — All€TaThI, OJTyalleTaThl, BAHUJIOBBIE CIIUPTHI.

Ha ocHOBe MoOny4yeHHBIX AAHHBIX OMNPEAECICHBI ONTUMAJbHBIE MapaMeTpPhbl
MOJIOKUTEJIBHOTO BIIMSIHUSL PACTBOPUTENST W Karanuzatopa Ha Bbixog AAC.
N3yuena kuHetuka cuHTe3a AAC, MO MOJYy4YEHHBIM JaHHBIM Ha OCHOBaHUU
rpadukoB IgW1/T o metoxy Appenuyca (puc. 1) paccuutana 3Heprus aKTHBAITUN
peakruu (s I = 10,06 kxan/monb u 11 = 9,16 kkan/mMos).



Biausinue Temnepary

Taoauna 1

a, NPOIOJIKMTEIbHOCTH PEeaKIMHU, IPUPO/bI KATAJIN3aTOPOB U pacTBopuTeJieii Ha Bbixog AAC

b

Buixoa AAC, %

O |k RE L
E g 5 & S g S g | I ] v Vv VI | VII | VI | I i v Vv Vi VIl | VI
55| 55| siz*
ol - e g pacTBopuTens 199 pacTBopuresnb TI'®
6 19,0 | 16,5 | 16,0 | 152 | 14,8 | 13,0 | 24,3 | 13,1 | 255|225 (21,0 | 19,0 | 17,3 | 15,2 | 29,6 | 17,8
LiOH 8 22,3 1190|185 |18,0 176|158 | 26,2 |14,6| 29,1 | 26,6 | 253|245 | 23,2 | 20,3 | 37,2 | 26,3
10 200 (173|172 17,1 |16,0| 15,0 | 248 | 14,0 | 28,3 | 24,4 | 23,1 | 22,2 | 21,0 | 18,7 | 37,0 | 20,3
6 26,2 | 240|228 |222 210|183 |31,0 255|316 |30,6 | 298|260 | 28,7 | 253 | 36,7 | 32,6
-10 NaOH 8 29,8 | 28,0 | 276 | 27,4 | 26,0 | 25,6 | 39,5 | 33,4 | 36,0 | 344 | 34,2 | 33,6 | 33,0 | 31,0 | 438 | 37,6
10 27,3 126,3|26,0|253|246|225|38,0321|353|327|320]|314 | 309 | 27,4 | 41,3 | 36,0
6 51,3 | 53,7 | 48,7 | 46,5 | 44,0 | 39,6 | 61,2 | 45,1 | 64,1 | 56,6 | 52,0 | 48,8 | 46,3 | 43,2 | 65,0 | 494
KOH 8 66,6 | 57,6 | 52,3 | 50,0 | 48,6 | 46,2 | 69,0 | 53,0 | 68,4 | 61,1 | 58,8 | 55,8 | 53,7 | 47,0 | 71,3 | 58,2
10 56,2 | 54,0 | 52,2 | 48,7 | 46,5 | 43,3 | 63,3 | 48,2 | 67,6 | 60,0 | 56,0 | 54,0 | 52,0 | 45,8 | 70,7 | 55,6
6 34,0 | 31,4 | 288 | 253|244 |22,0 (326|265 |378|335|322|310| 284 | 2655 | 394 | 51,3
LiOH 8 394 335|324 (321|300 |24,6 |42,4|32,0|42,6 | 36,0 | 35,2 | 34,7 | 340 | 29,6 | 46,4 | 58,7
10 334 285|274 |27,0|26,7|234 380 237|403 |344 340|329 | 32,7 | 29,1 | 455 | 52,0
6 41,1 | 42,4 | 39,2 | 36,5 | 35,8 | 30,0 | 45,0 | 29,1 | 46,8 | 43,0 | 42,1 | 40,3 | 39,0 | 36,5 | 49,7 | 57,2
0 NaOH 8 48,6 | 45,0 | 42,0 | 42,3 | 41,1 | 37,4 | 52,4 | 42,2 | 52,4 | 50,5 | 48,1 | 47,7 | 47,3 | 43,2 | 55,8 | 65,2
10 37,5 (357|34,2 332330325490 26,0|51,1|49,3|47,0| 46,0 | 458 | 41,3 | 54,2 | 62,0
6 69,5 | 65,1 | 58,2 | 56,6 | 49,5 | 45,1 | 70,2 | 55,5 | 73,3 | 67,6 | 62,2 | 58,3 | 55,3 | 51,3 | 78,4 | 62,2
KOH 8 74,1 | 66,2 | 65,0 | 63,1 | 62,3 | 54,1 | 78,3 |650|814 721|690 668 | 653 | 576 | 853 | 70,4
10 61,8 | 55,5 | 54,2 | 54,0 | 53,2 | 48,8 | 75,2 | 58,5 | 80,0 | 71,3 | 68,2 | 650 | 64,0 | 55,7 | 83,8 | 67,5
LiOH 8 248 | 22,2 1215|210 (203|185 |26,8|21,0 31,7294 |290| 283 | 27,0 | 22,2 | 354 | 28,2
10 230(21,1|195|18,0 17,3 | 16,8 | 246 |18,7|30,1|28,2|27,0| 26,0 | 253 | 20,7 | 34,8 | 27,0
6 31,0 | 28,7 |26,9 | 253 |24,7|224|410 23,7 |34,4|31,1|30,7| 305 | 303 | 283 |385| 30,0
10 NaOH 8 33,0 | 30,6 | 29,0 | 27,0 | 26,8 | 24,2 | 43,1 | 25,7 | 39,2 | 37,4 | 37,0 | 36,4 | 36,0 | 31,0 | 47,7 | 36,0
10 32,2 |293|27,7|268 250|236 |422|251|379|353|350|34,7| 345 | 31,3 |46,8| 34,8
6 58,5|435|42,1 40,1394 |41,3|620 44,2 61,1523 |51,7|51,1 | 49,2 | 46,3 | 70,0 | 52,2
KOH 8 715|479 | 46,6 | 46,0 | 455 | 44,1 | 58,3 | 48,0 | 73,0 | 64,7 | 62,8 | 59,0 | 56,2 | 52,0 | 76,8 | 63,0
10 66,0 | 45,0 | 44,8 | 44,4 | 44,2 | 43,2 | 56,0 | 44,3 | 72,2 | 63,1 | 61,0 | 57,0 | 55,5 | 51,1 | 76,2 | 58,0
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Puc. 1. 3asucumocms 1gW om 1/T.
a) nist cuntesa (I), 6) st cunresa (II)

B pesynbrare skcniepuMenToB cuHTe3a AAC ObUIM BHIOpAHBI ONTUMAJIBHBIC
yCIIOBHUSI, TIPU KOTOPBIX mpoliecc npoBoauwin B npucyrctBun KOH B pactBope
TI'®, remnepatype 0 °C 1 npoAOTKUTEIBHOCTH § Y.

bt uzyden cunte3 AAC B TOMOTEHHBIX YCIOBHUSIX B IPUCYTCTBUH JKUKOTO
ammuaka. [Iponiecc Obul mpoBeneH B CycneH3usix mienoyn B teuenun 30 - 120
MHUHYT Tipu gaBieHud 30 atM. u mHTepBasne Temmepatyp ot -10°C mo -50°C ¢
METHJIOBBIM, STUJIOBBIM, U30IPOITIIIOBEIM H H30aMHJIOBBIM CITUPTAMM:

R
+NH3+ |

CeHs—C=CH + R—(H?—R' KOHNH;+CH;0H C6H5—C£C—(‘?—OH
o) R

bbi10 M3ydeHO BIIMSHHE COOTHOIICHUSI KOJMYECTB (B MOJISIX) HMCXOJHBIX
BelecTB Ha oopazoBanne AAC.
Ta6auma 2
Bausinne kaTaau3aTopa M NPUPOAbI pacTBOpHUTEsi HA BbIxog AAC
(Mpoa0/KATEILHOCTH peakuun 90 muH., Temnepatypa - 20°C)

PacTBopurear | Karammsarop Brixon npoaykra, %
[ I 1 v [ v [ vi [ v
NaOH 88,8 | 846 | 830 | 77,8 | 71,6 | 69,6 | 920
CHOH KOH 94,6 | 912 | 870 | 853 | 776 | 743 | 963
NaOH 86,0 | 820 | 770 | 742 | 69,6 | 668 | 873
CHOH KOH 882 | 850 | 822 | 782 | 71,0 | 70,2 | 930
iso- NaOH 760 | 720 | 700 | 665 | 622 | 610 | 790
CsH7;0H KOH 830 | 795 | 768 | 726 | 67,7 | 651 | 873
iso- NaOH 66,4 | 61,1 | 580 | 563 | 51,3 | 498 | 684
CsH.,,OH KOH 68,0 | 642 | 623 | 593 | 550 | 534 | /90

Kax BunmHO 13 Tab:1. 2, u3 BRIOPAaHHBIX CIUPTOB METAHOJ SABJsIETCS Hanbosee
AKTUBHBIM, B CBSI3M C TEM HYTO SIBJISIETCS CHJIBHBIM TMPOTOHUPYIOIIUM



pacTBOpHUTENEM O0Opa3yIOIMil BOJOPOIHYIO CBsi3b, BhiAenss H' cBsasbiBaeTcs ¢
OH™ rpynmoii katanu3aTropa ¢ oOpa3oBaHWe CBOOOJHBIX MOHOB METAJIA, KETOHBI
SBJISSICh OYEHb AKTUBHBIMH W CHJIBHBIMH BOCCTAHOBHTEIISIMH, CIIOCOOCTBYIOT
o0pa30BaHUIO OOJBIIOT0 KOJdW4ecTBa ankorositoB AAC, B pe3ynbTaTe dero
MPOTEKAaHKE MPOLIECCa YCKOPSETCS.

[IprunHa makcumanbHOTO Bbixoaa AAC B IPUCYTCTBUH BBICOKOOCHOBHOTO
karanuzaropa KOH B pactBope CH3;OH, 1o HalieMy MHEHUIO, BBICOKO KUCIOTHBIE
CBOMCTBa, CHJIBHOE COJIbBATUPYIOIIEE CBOWCTBO WJIM BBICOKAas AKTUBHOCTH IO
MPUYMHE JIETKOW pAacTBOPUMOCTH W THUAPOJIM3a aJKOroyisitTa Kaluus U
MOJIOKUTENIBHOTO BIUSHUS Ha ntoinydyeHue AAC.

N3yyeHo BiMsiHME KOJUYECTB (MOJIb) UCXOAHBIX BEIIECTB T.€. UX MOJBHOTO
cooTHomeHusa Ha Beixoq AAC.

Taoauna 3
Biausinne MOJILHOT0 COOTHOLIEHUS PEAreHTOB HA BBHIX0/
AAC (mpoao/KuTeILHOCTh peakuun 90 mun, remneparypa — 20 °C,
PACTBOPHUTEb — METAHOJI)

MoJibHO€E COOTHOIIeHHE (MOJIb) Bbixoa npoaykros, %

RCOR' NH; CsHsC=CH I I i v \Y VI | VII
1 1 1 62,3 | 56,4 | 54,2 | 51,2 | 47,6 | 45,0 | 71,3
1 3 1 76,9 | 72,0 | 69,2 | 68,0 | 61,3 | 58,3 | 79,5
1 6 1 86,5 | 84,0 | 82,0 | 79,5 | 75,0 | 72,0 | 89,5
1 6 3 946 | 91,2 | 87,0 | 853 | 77,6 | 743 | 96,3

Kax BuiHO 13 Tabu. 3 npu U30bITKE aMMHUAKa 110 CPAaBHEHHUIO C KETOHAMHU B 6
pa3, no cpaBHeHUO ¢ @A B 2-3 pa3a Beixogsl AAC AOCTHraloT MakCUMyMma, a
n0oOOYHBIX MPOAYKTOB- JocTUraeT MHHHMMyMa. C BO3pacTaHHEM KOJIMYECTBa
aTOMOB yTJEpPOJa M PaA3BETBICHUI B MOJIEKYJE€ KETOHOB BBIXOJ HPOAYKTOB
yMEHbILAJICs; Haluuue (EHWIHHOIO pajauKajaM IMPUBOAUT K MaKCHUMaJIbHOMHU
BbIxoay mipu cuHTe3e VII. IIpuumHa BBICOKOrO BBIXOJIa- BBICOKAs KOHCTAaHTA
JUCCOLMAIMU €r0 MOJIEKYJ 3a CYET MPUCYTCTBUE B HEM (EHWIBHOM TpymImbl C
CUJIbHBIM UHIYKIHUOHHBIM 3P PEKTOM.

[lo manHBIM HcclieTOBaHUS BUAHO, YTO Ipu cuHTe3e AAC B NpHUCYTCTBUU
XKUAKOrO aMMuaka no cpaBHeHuto ¢ cucreMod KOH-TT'® Beixon npoaykToB (%)
nosbeimaercsa: I — ¢ 81,4 no 94.,6; Il — ¢ 72,1 no 91,2; Il — ¢ 69,0 no 87,0; IV — ¢
66,8 10 85,3; V—-c¢ 65,3 10 77,6; VI —c 57,6 no 74,3 u VII — ¢ 85,3 o 96,3.

I[Ipu cunteze AAC BO3ACHCTBUE JKMAKOTO aMMHAKa 3aKIOYaeTCAd B
CIEAYIOLIEM:

-aMMHAK OpPUEHTAIMOHHO BO3JEHUCTBYEeT Ha TpoHHYyIO cBsizsb DA u Tem
CaMbIM IOBBIIIAET MOJBMKHOCTh aTOM BOJOPOJA B €r0 MOJIEKYJIE, B PE3YJIbTATE
aTOMbl ~MeTajula IIeJIOYd CBOOOAHO 3aMelIaloT €ro ¢ oOpa3oBaHHEM
(dheHMIIaneTHICHU A,



-aMMHaK CcB0OOAHO BhITecHaeT OH rpymnmy M3 MOJEKyJbl IIETOYU U
oOpasyeT kataiutuuecku aktuBHbI MNH, nerko BzammopeictByromuii ¢ @A
oOpa3oBaHrneM (peHWIAICTHIICHUIA,

-B CBSI3M C T€M, YTO aTOMbl MeTa/ula (peHHJIANETHICHU A IO CPAaBHEHHUIO C
BoAopoaoM DA KaTaIUTUUECKH aKTUBHBI U CIEA0BATEIEHO BO3/IECHCTBYIO Ha aTOM
KHCJIOpOJia KapOOHUJIBHOW TPYIIIbI, KETOHOB M IO3TOMY OH JIETKO BCTYHAlOT B
HYKJIEO(QUIbHBIE PEAKIINH C (PEHUITALETUICHUIAMHU.

OCHOBBIBasICb Ha PE3yJbTaTaX HAy4YHBIX HMCCIECIOBAHUNA M IPUBEICHHBIX
JAHHBIX B HaydyHOM jureparype mno cuHresy AC Ha OCHOBAHMM PA3IMYHBIX
OpraHMYECKUX COCIMHEHHH, B YAaCTHOCTM HA UCCIENOBAaHMs, a TaKkKe
00OCHOBAaHHBIX TEOPETHUUECKHX 3aKOHOMEPHOCTSX U 3akitoueHui Yin Ngai Sum,
Shuai Pu, K.A.Tanaka, R.W.Wannort, L.Brandshma, b.A.TpodumoBa wu
O.H.Temkuna 6bLTH MpEIOKEHBI MEXaHU3MBI peakinii cuaTe3a AAC. B kauectBe
IIpUMepa MPUBOIATCS MEXaHU3MBI peakuun PA ¢ alleTOHOM.

1-p1it MEXaHU3M pEaKIINu.

N3 npemtoKeHHOro MeXaHnu3Ma peakuy BUIHO, 4TO Ipu nosryueHun AAC
aMMUaK IpeJIBAPUTEIBLHO Pearupyer ¢ KaTaIu3aTOpOM- HIEI0YbI0 ¢ 00pa3oBaHUEM
amMua Kajds, oOJaJaroliero BbICOKOM KaTalIMTHYECKOW aKTUBHOCThIO. Jlaiee B
pe3ynbraTte (Ha30BOr0 OPUEHTUPOBAHUS TPOWHON cBs3uMoOJeKylisl DA ¢
aMMHaKkoM o00pa3yeTcsi MPOMEXYTOUHbIM MpoayKT. TpoilHas CBs3b B MOJIEKYJE
amMHu/ia Kajnus Ipyu NOMOIIM aMMuaka jerko pearupyet ¢ DA, obpasysa kanui
(beHmI-aueTHICHUA

KOH + 2NH; <—> KNH, + NH,OH

@—CCH +NH; < > @—C%CH

NH;

@c CK+CH3ﬁ CH; <« > @C CcC— C OK
@ :v% CH +KNH; «<——> @c CK + 2NH;

NH;

N3 3a akTMBHOW MOABM)KHOCTHM aTroMa Kaius B MoJiekyie DA mnon
BO3JICHCTBHEM aTOMa KHCJIOpPOJa MOJICKYJIBI alleTOHA TOCIICIHUN TIPEeBpaIiacTcs B
ankorojiaT cnupta. Hackoibko OBICTPO U B OOJIBIIOM KOJWUYECTBE OyaeT
00pa30BBIBATHCS AJIKOTOMAT M (PEeHUIAIETUIICHU I, HACTOJIBKO OyJeT M BBICOKas
MIPOU3BOJMTEIILHOCTD TIPOTYKTA.

o o
@CCCOK - @ccm—» @CCCOH + @c
CH; CH;

CHj;
| |

C=C—C—OK + NH,OH <> C=C—C—OH + NH; + KOH
CH;



OO6pa3yroiuiicss IpOMEKYTOUYHBIM TPOJIYKT, T.€. aJKOTOJISIT B OJTHO U TO XK€ BpeMs
pearupys U ¢ KaauiHOW coibio DA U ¢ THAPOKCHUIOM aMMOHHS ¢ 00pa30BaHHEM
2-MeTun-4-pennnoyTun-3-01-2.

2-0i1 MexaHM3M peakuuu. lIpenoxkeH paauKambHBII MEXaHU3M U TpPUBEJCHA
cxema cuHte3a AAC 2-Metun-4-QpeHunO0yTuH-3-071a-2 B MPUCYTCTBUU >KUIKOTO

daMMHakKa.:
@CCH+NH3 D — @CCH-NH3
@CCH-NH3 + NH3;<—>NH; * @CCH-NH3

NH; -@cd + KOH<—> [NHy @CC_KO%

CH;

- \
CHy— %—CH3 + @H; @cc Ko% <_{NH3- @c c— (‘:— O'-KOH]
o)

CH;

OU3UKO-XUMUYECKUMHA METOJaMH  MPOAHAIM3U-POBAH COCTaB M CTPYKTypa
OCHOBHOT'O MPOJYyKTa 2-Me-Tui-4-peHmn0yTrH-3-0J1a-2 U MOOOYHBIX MTPOTYKTOB:
CH;

\
[NH; @CCCO'-KOH] + NH;- @CC' >

CH;

.
> [ NHj* @CCCO] + [NH3 @CC-KO%
|

CH;
C

‘ H3 (EH3
NH; @—CC 7(\jfo' + NH4+<—> @—CC f$*OH- NH; + NH;
CHj;

CH;

Peaknus npotekaer 3a cu€r paspbiBa >C=0 cBs3U KapOOHUIILHOM T'PYIIIIbI
MOJIEKYJT aJbJAETU]IOB U KETOHOB. OOJAaKO 3JEKTPOHHOUN IUIOTHOCTH CABUHYTO B
CTOPOHY aToOMa KHCJIOPOJa, T.€. Ha aTOM€ YIJIEpOJa IUIOTHOCTH IMOJIOKUTEIbHOTO
3apsiia  YBEJIMYMBAETCS, a Ha KHUCIOPOAE  YBEJIMYMBAETCS  IUIOTHOCTH
OTPULATEIBHOIO  3apsiia, W OH OTHOCHUTEIBHO  yIJIEpoJla  CTaHOBHUTCS
AJIEKTPOOTPUIIATEIILHO 3apsSHKEHHBIM, H KapOOHWJIbHAST Tpynma TMpH  3TOM
noJyisipusyercsa. B pesynbTaTe MONMSpU30BaHHBINA yriaepo] KapOOHWILHON TPYIIIIbI
COEUHSETCS C HYKJICOQWIbHBIMU peareHTaMu. Takum o0Opa3oM Ha OCHOBE
aNbAETUIOB M KETOHOB 110 MeTtoay ['punbsap-Nonuua cunreaupoBanbl AAC:



R
CeHs— C=CH + R—C—R Tr@+CoHsMgBr CeHs C=C—C—R'
s OH

IIponecc cunreza AAC Ha OCHOBE MarHud OpPraHUYECKHUX COEAMHEHUUN
npoBowics mpu temmeparype 0- 10 °C B pactBopax 199 u TI'® B Teuenun 2-6 .
KonndecTBa HCXOIHBIX pEeareHTOB B3SIThl B SKBUMOJIIPHOM COOTHOIIEHHUH (Ta0t. 4).
[Ipu npoBenenuu npouecca B pactsope TT'® BrIX0O MPOAYKTA BBIILIE, YEM B
J39. TlpuunHa 3TOro B 3aKJIIOYAOTCSA B TOM, 4TO TI'®D BBINONHAET PYHKIUIO HE

TOJIBKO PACTBOPUTENS, IO U OJJHOBPEMEHHOTO JOIIOJIHUTEIBHOTO KaTAJIA3aTOPA.
[Ipu npoBeaeHun mpoliecca B TEUECHHHM 2-X Y. MPOUCXOJUT KOHJIECHCAIUs
aNbJACTUIOB UM KETOHOB WJIM B PE3YyJbTAaTe €HOIU3AINY HauyaJbHbIE KOMIIOHEHTHI

HC IMOJIHOCTBIO BCTYIIAIOT B PCAKIHWIO, YTO IMPHUBOAUT K YMCHBIICHHUIO BBIXOAOM
AAC.

Tabumnua 4
Cunre3 AAC no merony I'punbsap-Honnua
ITpoxoKUTENIBLHOCTD Boixox nmpoaykros, %

peaKIuH, 4. I T T V; Vv VI VIl | VI

PactBopuressn /139
2 75,0 684 | 644 | 613 56,4 | 53,0 | 50,0 64,3
4 78,6 71,8 | 69,6 65,2 60,6 55,9 | 54,7 68,0
6 67,3 624 | 57,0 54,8 52,4 | 452 | 427 58,6
PacrBopurean TI'®
2 87,4 835 | 82,0 76,0 | 74,5 69,3 | 66,0 79,0
4 89,6 85,0 | 80,0 78,2 75,2 71,0 | 68,7 81,2
6 82,2 776 | 73,0 71,3 69,5 63,2 | 57,3 70,6

[Ipu mpoBeaeHMM peaknuM B TeUYEHMM 6 4YacoB 3a CUET OOpa3OBaHUS
JOTIOTHUTENBHBIX ~ COCAWHEHWI-  JWIMHOHA,  TpU(pEHUIOeH30J1a,  OKCHJIA
ME3UTHIINHA, (DOPOHA, COJICH THUIAa OKCOHUM, alleTalibl, TAIOTEHU b TIPOUCXOIUT
yMeHbllleHue Beixoaa. [Ipu mpomomxuTenbHOCTH peakuuu 4 4. B pactBope TI'D
cuare3upoBanbl AAC ¢ Beicokumu Bbeixomamu (%) 1=89,6; 11=85,0; 111=80,0;
IV=78,2; V=75,2; VI=71,0; VI1=68,7; VII1=81,2.

AAC cunTe3upoBanu Merogamu [ 'pusbsp-Monnya W OJHOBPEMEHHO
BIICPBBbIC JAMa30THpOBaHMeM aHwinHa ¢ oOpasoBanueM CgHsN,Cl, xoTopsiii
pearupoBan ¢ AC c¢ oOpazoBanuem AAC 10 HIKEOPUBEICHHOW CXeMe
IIPOBEJICHHBIX PEAKIUN:

C6H5*NH2 + NaNOz + 2HCl———> C6H5*N2C1 + NaCl + 2H20



R R
| |

C6H5*N2C1 + HCEC*(E*R' —_—> C6H5*CEC*‘C*R' + Np + HC1
OH OH

Peaknusi AMa30THPOBAHMs IMPOBEACHA NMpU HHU3KOM Temmeparype: 0- 5°C,
QHWIMH M a30THasg KHCJIOTa B3SIThl B HOKBUMOJIEKYJSPHBIX KOJIMYECTBAX,
MUHEpAJIbHAsT KUCJIOTa B3ATa B M30BITKE MOTOMY, YTO €CJIU €€ B3ATh B MEHBIIHNX

KOJINYECTBAX, TO o0Opa3yroTcs MOOOYHBIE BEIIIECTBA, HaIpuMep,
TMa30aMHHOOCH30J1 HW  aMuHOa300eH30). [lo  pe3ymbrataM  HCCIICOBaHHS
BbIOpanHble AAC cunTe3upoBanbl ¢ Beixomamu (%) 1=70,0; 11=59,0; 111=58,1,;

IV=57,5; V=56,2; VI=52,7; VII=73,4; VII1=54,5.

Ha ocHOBe HaydHBIX WCCIEJOBAaHUN BBISBIECH pPSAJ OTHOCHUTEIBHOU
s dexkTuBHOCTH crioco0oB cuHTe3a AAC: nuazotupoBanue < ['punbspa-HUormmua <
PaBoOpPCKOTO.

HeoOxomumMo mnoayepk-HyTb, 4YTO MpU JUA30TUPO-BAaHUM U B METOJHE
daBopckoro aneropeHOH, CoAepKalUi (PEHWIbHBIN paauKall, daBajl BBICOKHI
Beixo1 ipoaykTa (VI1). B merone I'punbsapa-Honnya HaoGopoT Habr01a€T 00paT-
HbIH 3((eKT: anleTopeHOH B BOJE MOYTH HE PACTBOPSAETCS U JIETKO KOHJIEHCUPYSCh
oOpa3yeT HEaKTUBHBIM JUMHOH M TPUPEHWIOEH30JI, KOTOpbIE C KHCIOTOMH,
HaxoJsIIeicss B pacTBOpe, OOpa3ylOT YCTOMYUBBIA XJIOpaleTOo()EeHOH, YTO
NPUBOJUT K YMEHbIIEHHIO Bbixona mnpoxykra VII. Ilo mpupome panuxanos,
HaxoJIIMXCS y aToMa yIjiepoAa KapOOHWUJIBHOM Tpynmbl M CBOMCTBaM
IIPOCTPAHCTBEHHOI'O UX BIMSHUSA YCTAHOBJEH P 3P(HEKTUBHOCTH albAETUIOB U
KeTOHOB B peakuuu ¢ PA: aneropeHoH < NUHOKAIMH < METHJIM3O0MPONMIKETOH <
KPOTOHOBBIN aibAerujl < IUITUIKETOH < METHIIPONHIKETOH < METHUIITHIKETOH
< aleToH.

B cocrtaBe monekyn AAC nomumMo

apoMa-TUYECKOTO HUKJIA 51
TPOMHOU CBS3U nMeeTcs
TUIPOKCWIbHAS TPYMI, B KOTOPBIA
CYLLECTBYET TIOIBMKHBIN
aKTUBHBIN aToOM BOAOpPOA,

KOTOPBIN SABJISIETCS OTBETCTBEHHBIM
3a peaKuuto BUHUJIUPOBAHUS
B IMa30THPOBaHHE M Ipumsap-Hommy M Dapopexuit CHUHTE3UPOBAHHBIX AAC
AlLCTUIICHOM B pa3IUYHBIX
Puc. 2. CpaBHUTeJIbHbIE XaPAKTEPUCTUKH YCJIOBUSIX.

HCI0JIb30BAHHBIX MeTOA0B cuHTe3a AAC

R R
| |
CeHs—C=C— (‘:7 R + HC=CH MOH-+pacTtBOpUTENH > Cels— C=C— (‘:7 R
OH O—CH=CH,

[Tponecc nposenen B pactBopax JAMCO u IM®A B unteppaie 4-10 4. npu
temmeparype 80-140 °C B mpucyrcrBun NaOH u KOH.,

IIpn npoBenenun BuHMWIMpoBaHUs B pactBope JIMCO oHO oOka3zaioch
cenexktuBHee, 4yeM B JM®PA. JIMCO cuurtaercss MNOJSPHBIM anpOTOHHBIM



pacTBOpUTENIEM, OH TMOJOXKUTEIHHO BIMAET HA MPOBEACHHE HYKICODMIHHBIX
peaKuui.

B wmonexkyne JIMCO conepxxutcsi HEOOOOIIEeHHAs dJIEKTPOHHAS Iapa,
MOATOMY HAXOJSIIYI0 B CUCTEME AJKOJTOISATOB, allETWICHUIOB U KaTaau3aTOPOB
JIETKO PacTBOPSET U MPOTEKaHUA mpoliecca aenaet ycronuussiM, ¢ MOH oOpasyer
OCHOBHYIO CHUCTEMY M YBEJIMYHMBAET MX OCHOBHOCTBH, B pe€3yJbTaTe KOJUYECTBO
JOTIOJTHUTENBHBIX BEIIECTB YMEHbIIaeTcs, 3¢phekTuBHOCTh 00pazoBanus AAC BD
YBEIUYHUBACTCSI.

Taduamnuna S
Bausinue xkonundyecrsa karajauzaropa KOH na Boixog B AAC
(pacrBopureas JIMCO, Temneparypa 120°C,
NMPOJOJIKUTEJbHOCTh peakuuu 8 4.)

Karanusarop Bbixoa npoaykra, %
KOH, % I I i v \% Vi VIiI Vil
5 48,6 44,2 432 | 426 | 4172 375 | 56,7 | 44,0
10 58,4 53,0 51,0 | 48,7 | 478 | 425 62,4 | 55,7
15 53,0 48,0 46,2 | 456 | 44,4 | 39,6 | 58,0 | 46,5

B mpomecce cnauanza AAC ¢ MOH o0pa3yloT mTpOMEXKyTOUYHBIE
COCIMHEHHSA- QJIKOTOJIATHI, KOTOPbIE B3aUMOJCHCTBIOT C AUETUICHOM C
obpazoBannem BD. Cpenu mnpuMmeHseMbIX KaTaau3aTOpoOB €  BBICOKOM
ocHoBHOCTBIO KOH (konmmuecTBO Katanuzaropa 10%) ompeneneH MakCUMalbHBIN
BbIx01 BO AAC. [Ipu 3TOM anKOroysT Kajaus MO CPAaBHEHUIO ATKOTOJIATAMU JTUTHUS
Y HATpUs KaTAJIMTUYECKU aKTUBHBIN U modToMy BD 00pasyeTcst ¢ ero yyactuem ¢
BBICOKMMU BBIXOJIAMH.

IIpu peakiuum BuanMpoBanuss AAC npy ONTHUMaNIbHBIX YCIOBHUS B PACTBOPE
JAMCO B nmpucyrctBun kataim3aropa KOH, nmpoaomkuTenbHOCTH 8 4. BBIXOJ
obpazyronuxcsi BD AAC BbICOKMI, a JONOJHUTENIbHBIC BEIIECTBA W CMOJIO
oOpa3HbIe MPOIYKTH 00pa3yOTCS ¢ HU3KUM BBIXOIOM.

N3yuena peakuusa AAC C aleTUIeHOM B TOMOT€HHBIX YCJIOBUSIX MpH
y4acTUH BBICOKOOCHOBHOM KaTanmutuueckon cucteMbl MeOH-CsF-JIMCO:

R R
| + |
CeHs—C=C— (‘:7 R' + HC=CH CsF+MOH-+pacsopurens > CiHs C=C— ‘Cf R
OH O—CH=CH,

AHanu3 MOJy4YEeHHBIX JaHHBIX MOKa3bIBaeT, 4To BbIXoAbl BD AAC cpenu
BBIOpDAHHBIX KaTAJUTUYECKUX CHUCTEM paCHoJIaraloTcsl B CIEAYIOIIEM psay:
LiIOH-CsF < KOH-CsF < NaOHCsF u Tak»e Nnpu MOBBIIIEHUH TeMIIEpaTyphl OT
80 1o 120 °C nabmroaaeTcs 3HAUUTETLHOE TMOBBIIIIEHUE UX BBIXOI0B.

BununupoBanne AAC 1npu  y4acTUM  BBICOKOOCHOBHOW  CHUCTEMBI
XapaKTepU3yeTcsl BBICOKOM CKOpocThio. IIpu 3TOM arom Bojopoja aleThiieHa
MPOSIBIISIET CTEPEO- U PETUOCEIEKTUBHOCTD U IMpoliecc 0OMEeHa JIErko mpoTekaer. B
cuctreme MeOH-CsF-JIMCO B peakuuun oOpa3yroTCsl CONbBAThl IIETOYHBIX
METAJUIOB, AKTUBHBIM MNPOMEXYTOUHBIM METAJI MPEBPAIAETCS B KOMIUIEKC C




oOpa3oBaHMEM KAaTaJTUTUYECKA AKTUBHBIX IIEHTPOB W YBeIW4YeHUEM (PYHKIIUU
karanuzatopa. Karamutudeckas aktuBHOCTh cucTeMbl CSOH u Nab' oOmwsicHsieTcs
€€ MaJIOl OTHOCHUTEJIBHOM PAaCTBOPUMOCTBIO M BBICOKOM OCHOBHOCThIO. B
cucremax LIOH u sBiisieTcst BBICOKMM, B CUCTEME OHU HaXOJIATCS B HOHHOU (popme
Y yCTaHABIIMBAETCS PABHOBECHUE.

Tadoauna 6

Biusinue npupoabl KATAJIU3ATOPA M TeMIIEPATYPbl HA BHIXO/I MPOJIYKTOB
(IpOaOJKUTEJIBbHOCTH peakuuu 6 4., pacropurenas IMCQO)

Karaau3zartop TeMmzpaTypa, Borxox mpoaykra, %

C | I i v \Y/ VI VI

LiOH-CsF 100 58,1 49,0 48,0 47,1 46,6 42,9 59,4
KOH-CsF 100 64,0 57,4 55,3 52,0 52,0 40,7 66,4
120 65,1 58,3 57,0 56,3 55,7 49,6 67,3

80 77,3 74,2 74,0 73,5 73,2 67,3 79,6

NaOH:-CsF 100 86,4 84,8 82,1 81,0 77,1 72,3 88,0
120 87,5 86,0 83,4 82,2 79,7 75,0 89,5

[Tpu sTrom CSOH moiHOCTHIO HE CBOOOIHBIN M HEAKTUBHBIN, OH BBIMOJIHSIET
GbyHKIMIO ~ KaTraau3aropa B~ KayecTBE  KOMIIOHEHTa  KaTAIUTUYECKOU
LiOH+CsOH+LiF+CsF cucrtemsr.

N3yyen mponecc cuHTesa BD AAC Ha OCHOBE MECTHOTO ChIPbS
reTepOreHHO- KaTaTMTUYECKUM CIIOCOO0M, CXeMa KOTOPOTo MpeICTaBIeHa HIDKE:

R’ R'

| |
CeHsC=C—C—OH+ He=cH— MO Caer. _ . Hic=c ¢ 0 CH=CH,
R R

\

N3ydeHo BaMsSHUE NPUPOALI KaTalHW3aTOPOB M MOJBHOTO COOTHOIICHUS
HUCXOJHBIX peareHToB. I[Ipm 3ToM B KadecTBe KaTaim3aTropa MCIIOJIb30BaHbI
NaOH/Caxkrus 1 KOH/Cakrus. Peakiuro nmposoauan B Tedenuu 3 4. npu 200 °C.

Taoauma 7

Biausinue kaTajau3aTopa U MOJILHOTO COOTHOIIEHHSI Pearupyommnx

KOMIIOHEHTOB Ha BbIX0aAbl B) AAC (koauuectBo MOH, C,,.,. 20 macc.%)

AAC:HC=CH Bobixoa npoaykra, %
MOJIbHOE I 1 11 v V VI VII VIl
COOTHOIIECHHE Karammzatop— KOH/C iy
3:1 3:1 28,6 25,4 24,2 22,5 21,2 18,4 31,0
1:1 11 58,4 55,2 52,0 51,1 49,3 42,4 63,8
1:3 1:3 84,7 82,3 81,0 79,5 77,7 74,4 87,3
1:5 1:5 86,2 84,1 82,4 80,6 79,3 76,2 88,9
Karanuzatop— NaOH/C ¢
1:1 11 52,3 47,6 46,2 45,0 43,0 38,4 60,0
1:3 1:3 82,3 79,6 76,5 75,1 74,2 71,0 84,7
1:5 1:5 83,9 81,2 79,2 77,5 75,6 73,9 86,0




C yBenuueHHEeM KOJMYECTBA aleTwieHa ero au¢p@y3us K MOBEPXHOCTH
KaTajan3aTopa yBEJIWYHBACTCs, CHayana MpoTeKaeT Qu3uueckas ajacopOuus, a
3aTeM XUMHYecKas. AJncopOMpoBaHHas MOJEKYyJIa aleTUIeHAa C aKTUBHBIM
IEHTPOM KaTajau3aTopa - KaTHOHOM MeTajia 00pa3yeT p-KOMIUIEKC, MpeBpaIiasch

B MPOMEKYTOYHOE COCIMHEHUE, KOTOPHUE pearupyeT co CIUpPTaMu ¢ 00pa3oBaHUEM
B3. Ecam ankorosarel AAC He HACBIIAKOCSA AUETHICHOM, TO KaTaJlW3aToOpPbI
B3aUMOJEUCTBYIOT ¢ AAC, 4TO IPENATCTBYET MPOTEKAHUIO PEAKLIN, B PE3YIIbTATE
4ero BbIXoAbl BD yMeHbIIatoTcs.

IIpouecc B3ammogeiictBuss AAC u aneTwieHa NpU UX COOTHOIIEHUH 1:3
nposoauan 1pu 200 °C B Teuenun 3 4. C yBenmuenunem konumuectBa KOH B
CUCTEME HaOAIOAANOCh YBEIUYEHUE KOJIMYECTBA AJKOTOJIsITa Kaius, KOTOPBIH
oOpa30oBbIBall aKTUBHYIO (opMa KaTaim3aTopa, KOTOpas B3aWUMOJICHCTBYS C
aleTIIICHOM Opa3oBbiBaja A(Up C BBICOKAM BBIXOJAaM M TIPH 3TOM KOJHWYECTBO
CMMOJIMCTBIX BemecTB ymeHblanoch. Ilpm kommuectse KOH 10-20 mace. %
BbIXOAI BD pe3ko Bo3pactanm, nanee B mHTepBasie 25-30 macc. % BBIXOJIbI
00pa3yronuxcst MpoayKTOB 3aMETHO HE U3MEHSIIUCK.

I[Ipny  mpoBemenmn  peakunn  BuHWIMpoBaHus AAC  aneTuieHoM
reTeporeHHo-KaTaTuTHIeckuM crocoooM (karanmsatop KOH/C,, 20 macca.%)
BD AAC cunTe3upoBainch ¢ BeicokuMH Beixogamu (%): 1=84,7; 11=82,3; 111=81,0;
IV=79,5; V=77,7; VI=74,4; V11=87,3%.

OrnpeneneHbl NpEerMyIIECTBA TE€TEPOT€HHO- KaTATUTUYECKOrO CHUHTE3a IO
CPaBHEHHIO C TOMOT€HHO- KaTaIMTUYECKUM; CIEAYET OTMETUTh, UTO T€TEPOTEHHO-
katanutuyeckuii cuHte3 BC AAC 5»KOHOMHYECKM JEHIEBIIE, SKOJOTHYECKU
O0e3omaceH M TMPU OSTOM KOJIMYECTBO TMOOOYHBIX MPOAYKTOB CYIIECTBEHHO
YMEHBIIIAETCS.

B nensx uzydenus: xumuueckux cBoMcTB AAC ObUIM M3y4Y€HBI UX peakUuu
sTepuUKaAUM  C HENpeAeTbHBIMA KapOOHOBBIMM  KHCJIOTaMH. aKPHUJIOBOM,
METaKpUJIoBO M KpoToHOBOW. IIpouecc mpoBomuiam B O€H305I€ B KadyecTBe
pacTBOpUTENSE B MPUCYTCTBUM CEPHOM KHUCJIOTHI M €ro MPOTEKaHHWE MOXKHO
MPEJACTABUTh HUKEITPUBEICHHOM CXEMOM:

R’ R'
| H,S0, | 0
CeHsC=C—C—OH + R"COOH —————> CH;C=C—C—0—C_ + H0

‘ ‘ n
R R R

rae; R": ~CH=CH,, CH,=C(CHj3)- Ba -CH=CH—-CHj

boino wu3yueno peiictBue karanmuzaropa H,SO, Ha peakuuio mnpu ero
pa3IMUMYHBIX KOHIEHTpauuu oTHocuTenbHO Macchl AAC 10; 20 u 30%. Ilpu
cootHomennn H,SO, x crupty 10% akTUBHOCTH mTpoIlecca YMEHbBIIIANIACH,
CKOPOCTh 00paTHOTO TPOliecca yBEINYUBAIACH, 3aTPYAHIIOCH 0Opa3oBaHue BD.

[TIpu cootHomenun BemectB 1:3 U konmmuecTBe katanuzaropa 20% BBIXOIbI
B AAC yBeanuuBanucs. Hampumep, cUHTE3UpOBaHHBIE KPOTOHOBBIE A(UPHI
AAC oOpa3oBbiBasIoCh co cieayromumu Beixomamu (%): 1= 46,4; 11= 38,5; IlI=
36,2; IV=35,4; V=34,8; VI= 32,5 u VII= 49,0. B stom ciydae npoton u3 H,SO,
MIPUCOEAUHACTCS K KapOOKCHJIBHOW TPYIINE MOJEKYJbl KapOOHOBOW KHCIOTHI U



MOBBINIAET 3HAYCHUE MOJOKUTEIHHOTO 3aps/ia Ha aTOME yrieposa, 4To obJerdaer
C- nykneopmIbHYI0 aTaKy MOJIEKYJ CIIUPTOB.
Tabumnua 8
HexoTopbie pusnueckue KOHCTAHTHI CMHTe3UpPoBaHHBIX AAC u nx BD

No bpyrTo MounexkyisapHas T ‘c 2F+ asn
bopmymna Macca, /Mo

I C11H120 160 145-147 1,9320 1,4560
I C12H140 174 160-162 1,4887 1,1658
I C13H160 188 168-170 1,5126 1,1261
v C13H160 188 174-175 1,5333 1,0765
\Y C13H160 188 178-180 1,5400 1,0010
VI C14H150 202 187-188 1,5360 1,9223
VIl C16H140 222 191-192 1,0221 1,1280
Vil C12H120 172 153-155 1,4031 1,1784
IX C13H140 186 152-154 1,3628 1,1958
X C14H160 200 147-149 1,2531 1,1850
Xl C1sH150 214 155-156 1,3800 1,2008
Xl C15H180 214 158-160 1,4283 1,2843
XHI C1sH150 214 163-166 1,4302 1,2960
XV C16H200 228 168-169 1,4387 1,3502
XV C1sH160 248 158-164 1,3915 1,2100

Ecnu B peakuuu komnuecTBO KUCIOTHI cocTaBisieT 30%, To Bbixoasl BO
ymenbmatorca. [Iporonst m3 H,SO, mnpucoenuHsitorcs K HepacnpeaeneHHON
AIEKTPOHHOM MMape KHUCIOPOoAa THUAPOKCWIbHOU rpynmbl AAC, 4TO NMPUBOIUT K
YMEHBUIEHUIO WX HYyKJIeopuiabHOCTH. [Ipu yBenMuyeHHH MOJEKYJISIPHOH Macchl
paaukana (MEeTWI-, 3TWI-, MPOMWJI-) WIA €ro pa3BETBICHHOCTH (M30MpPOMUiI-,
TpeTU4HbIH OyTHi-) B Mojekynax AAC HaOmogaeTcss TOBBIINICHUE HSHEPTrUU
aKTHBAIIMM PEAKIUU U yMEHbIIeHHEe Bbix00B BD (kpome VII).

B uensx wusydeHuss cBOWMCTB cuUHTe3UpOoBaHHBIX BD AAC wusyueHbl uX
peakuuu TUAPOCYIb(GUPOBAHUS B IIEJIOYHOM M  KHCIOTHOM cpeaax ¢
ucroas3oBanueM H,S ¢ oOpazoBaHneM UX THOIUTIIMKOJIBHBIX (DHPOB.

Jlist peakiuu ruapocyibdupoBanus BD AAC B KUCIOTHOM cpejie BHIOpaHBI
CICIYIONIHE ONTHMaJbHBIE ycinoBus: Temreparypa 40 °C, MpOmXODKHTEIbHOCTE
peakiuuu 6 4acoB, paCTBOPUTEND - XJIOPO(OPM, HCXOAHOE MOJIbHOE COOTHOILICHUE
1:5; B mIeNI0YHOM cpene: pacTBOPUTENb METAHOJ, NPOJOJKUTENBHOCTh 10 vacos,
temreparypa 30 °C. Pe3yabraThl SKCIEPMMEHTOB II0OKA3aJd, YTO BBHIXOIBI
IPOJIYKTOB B ILEJIOYHOM cpene Oosblle, 4eM B KHUCIOTHOM. Takxke nokazaHa




BAXKHOCTb IIPUPO/JIbI PACTBOPUTENIEH U KAaTaau3aTOPOB JJIsl IPOTEKAHUSI MTPOIIECcca C
BBICOKMMHU BBIX0/Ia 1I€JIEBBIX MTPOTYKTOB.

B derBepToil rnaBe nuccepraiuu «Pa3padoTKH TeXHOJOTHM TOJIyYeHUs!
AlleTWIEHOBBIX CIHUPTOB M HX BHHHJIOBBLIX 3(HPOB» TMPUBEACHH HOBbBIC
texHoJiornu cuare3a AAC u BO.

AAC cHUHTE3MpOBANIM MO TEeXHOJOrHH, pazpadoranHoil C.3.HypMaHOBBIM,
IpU 3TOM Ha OCHOBE CYIIECTBYIOIIEH TEXHOJIOTHU BIIEPBBIC HCIOJIb30BAIN B
kayecTBe Kataautuueckoil cucreMbl KOH+NH3;+CH;OH u ximagoarenra - >KUAKAA
a30T, oOO0eClmeunsid  HEeMpPEephIBHOCTh  Ipollecca  BBEJICHHEM B  CXEMY
JOTIOJIbHUTEIBHBIX ~ 3allaCHBIX ~ pe3epByapoB H  OydepHbIX  caTypaToOpoOB,
OTpENEUIIM COCTaB W KOJIMUECTBAa ITOOOYHBIX IIPOJYKTOB, O0Opa3yroIux B
mpoIiecce, KOTOphIe BO3Bpalllad B TEXHOJOTHYECKHM IPOIECC Ha BTOPUUYHYIO
nepepadoTKy. B pe3ynpTaTe qOCTUTHYTO YBEIMUYEHHE OOIIETO BBHIX0O/A MPOIYKTOB,
CHIKEHHE CEOECTOMMOCTH M YMEHBIIIEHUE 00pa30BaHusl OTXO/I0B.
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Puc. 3. [IpyHuMnuaabHas TEXHOJIOTHYECKas cxemMa noaydennss AAC
¢ IOMOIIbLIO MATHUI OPraHUYECKUX COCAUHECHUM.
1,5, 6,7, 10, 12- pesepsyapul, 2- 6ynxep (0ns MQ); 3, 4- camypamopwi; 8- peakmop; 9-euoponuszép; 11-
okempakmop, 13- pekmuguxayuonnas KoIOHHA.

Bnepseie cunTe3upoBanbl AAC Ha OCHOBE MAarHuii- OpPraHUYeCKUX
coequHeHuid (o cmocoOy [I'puHbspa-HMoruya); TEXHOJOTMYECKUM MPOIECC
COCTOMUT W3 CIIEAYyIOIEeM CTaJuii: CHauajga B caTyparope (3) oOpasyercs cMech
stiOpomuaa (1) ¥ METAITMYECKOTO MarHus, T.e. peaktuB Mommua, 3atem cmech
u3 caryparopa (3) mepemaercs B OydepHsiii catypatop (4), Tme moOaBisieTcs
pactBoputens TT'® (5) u npu 3ToM 00pazyercss KaTaIUTUYECKasl CUCTeMa IS
B3auMoJieicTBUSI @A ¢ KETOHaAMU, MOCIIE ITOTO CMECh B CaTypaTope OXJIakKAAeTCs
KUJIKUM a30ToM M mnepepaercss B peaktop (8). A (6) u kxeronsl (7) B
SKBUMOJISIPHBIX KOJIMUECTBAX MEPEMENIUBAIOTCA B TEUCHUE 4 4.



Ilpu sToM Temmeparypa B peakrtope gomkHa Obith 0- 5 °C. Tlocme
3aBEPILCHUS PEAKLMOHHAs CMECh TMAPOIM3UpYETca B ruaponusepe (9) ynensHoin
Bojoi (10) m mobGaBnsiercss pa3OaBiieHHAs COJSHAS KHUCIIOTa JI0 PAacTBOPEHUS
ocajaka. OOpa3oBaBIIMIACS pacTBOP MOJHOCTHIO TiepeaaeTcs B akcTpakTop (11), roe
skctparupyetrcss 193 (12). Otaensercs u3 cuctembl dhUpHas 4acThb, KOTOpas
nepeaaercss B peKTU(OUKAMOHHYIO KOJOHKY. [locne oraenenust 3pupHON yacTu
BOJIHAsl YacTh €I JABAXKJbI SKCTparupyercs 3pupom, oTaeneHHas 3pupHas 4acTh
BBICYIIIMBAETCS OE€3BOJHBIM CyJIb()aToOM HATpUs U TEpelaeTcs B KOJOHKY, Tl
cooTBeTCTBEeHHO BbIAesaeTcs AAC.

B pextudukanioHHON KOJIOHHE OCTAIOTCA MPOMEXKYTOUHBIE M MOOOYHBIE
MPOJYKTHI, KOTOpbIE BBIACIAIOT (U3UKO-XUMHUYECKUMU MeTofgamu. (Cwmoro-
oOpa3HbIil MPOAYKT- OCTAaTOK B KOJIOHHE MpoMmbiBatoT J[DD, a TBEpAbIA cioi
o0e3BpekuBany pu temmeparype 400 °C.

B5 AAC BnepBele TOJNIy4eHbI Ha OCHOBE MECTHOro cblpbd Ha AO
«HaBounazot», npu 3TOM NpuUMeHEHHE KaTaauTudeckux kommozuiuu MOH/C,..
MO3BOJIMIIO TIOJIy4aTh MPOAYKTHI C BRICOKUMU BBIXOJaMHU.

[Ipu mnpousBoactBe BD AAC karaiuthyeckum CcrocoOOM CcHaudajga B
U3rOTOBJIICHHOM M3 KBAapLEBOIO CTEKJIA PEAKTOpe, padOTAIOUIEr0 B BEPTUKAIBHOM
IIOTOKE, NOATOTABIMBACTCS KaTAIMTHYECKasi CHCTEMA U3 aKTUBUPOBAHHOTO YIUIA U
KOH u 3ateM nopaercs B peaktop AAC uepe3 103aTop U BUHWIMPYIOIINN areHT-
ALETWICH W3 ra3rojbAepa Yepe3 OUUCTUTENBHYIO CUCTEMY U PEOMETP.

7 AAC
KOH ’ AKTUBHUPOBaHHBII
—¢ vy i ﬁ YIroJjb
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=
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Puc. 4. IlppHnunnanbHas TeXHOJIOTHYeCKas cxema noaydenusi B AAC
reTeporeHHOro — KATAJUTHYECKUM METO/A0M.

DTO cuMTaeTCs MePBOM CTYMEHbIO TEXHOJIOIMUECKOTO Mpoliecca U Mpu 3TOM
TeMIiepaTypa KOHTPOJUpPYETCS TepMonapod, a JaBlieHHe- MaHoMeTpoM. B
cieayrwolmieit ctynenu obpasyromuiics pact-sop AAC u BD skctparupyercs /193
U DKCTPaKT TNepenaercd B PEKTUPHUKALMOHHYIO KOJOHHY. 3aTeM NpPHUBOJUTCA
peKTU(U-KalMs CMECH, T/I€ MPOUCXOAUT pa3sieJieHue Ha GpaKiuu.

IIpu mpouszBoactBe BD AAC oOpasyrouiye I0NOJHUTEIbHBIE MPOIYKTHI
pa3fensorcs (U3NKO-XMMHUYECKMMHM CIOCOO0AMHM M HX ONpEJeieHHas 4YacTb



MOJAETCS B PEAaKTOp Mg TOBTOPHOE MCIOJb30BAHUS, OCTaJbHAs 4YacThb
YTUIU3UPYETCS.

B maron rnmaBe  gmccepramuum  «IIpuMeHeHMe  apoMaTH4YeCKHMX
alleTWICHOBBIX CIIUPTOB U X BUHUJIOBBIX 3(pUPOB» NPUBEJICHA PE3yJIbTAaThl MO
npumeHeHuo AAC u ux BO B pa3nmmyHbIx 00JacTsX.

N3yuyensl Ouosormyeckue cBoWcTBa cUHTe3upoBaHHBIX AAC mpoTUB
MUKpPOOPraHU3MOB — OaKTepHil U TPUOKOB, BBI3BIBAIOIIUX OMOKOPPO3UIO CTAIU U
METaJUIMYECKUX KOHCTPYKLHUN, MPUOOPOB U 000PYIOBaHUS, MPUMEHSIONINX MPU
XpaHeHUH U TnepepaboTke HedTH U rasza. B pesynabTaTe HccleqoBaHUMN
OTIPEJIENICHO, YTO JECTPYKIHIO HEPTH BBI3BIBAIOT, B OCHOBHOM, MUKPOOPTaHU3MBI:
Micrococcace, Pseudomonace, Rhodococcace, Thiobacillus, Acinetobacter sp. u
cembs Vibrionace, anaspoOHyro kopposuto Bo30OyxkaaroT Gallionella u Vibrionace.
baktepun, Bo30OyXnaromme a’poOHYI0 KOPPO3HIO, OTHOCATCA K CEMbAM
Desulfovibrio u Desulfotmaculium. Onpeneneno, 4to u3 cunre3upoBanHbix AAC
VII, | u lll sgBastoTCs caMbIMU aKTHUBHBIMU OHOLMAAMHU TMPOTUB OaKTEpUil U
TPUOKOB, COAEPKAIIMXCS B IPOIYKTaX HeTernepepadOTKy.

B cucreme YII «MybapekHedTeras» u MECTOPOKIACHUIX «YpTadynaky,
«JleHrn3kym» u «Xay3ak» OmpeAesieHO, UTO COJEpKaHuEe Cephl U €€ COCAMHEHUMN
coctaBisier A0 4,5-5,0%, B mecropoxaeHusax «Kapakym», «Ilamyk», «Aiany,
«3eBapna» u «Kyknymamak» ux cogepxkanue cocrasisier oT 0,08 mo 0,1%.
UccnenoBansl cBoiictBax BD AAC 1o KOMIUIEKCHOMY BBIJICTICHUIO CYJbduaa
BOJIOpPOJIa U3 HEPTHU U MPUPOJIHOTO Taza.

Haydno o00cHOBaHO BBIJIETICHUE CEPBI, CYb(HUIa BOIOPOa, MEPKANTaHOB,
Cynb(uI0B, AUCYIHGOUIOB, COAEPKAMUXCS B HEPTH U HEPTENPOAYKTaX 3a CUET
oOpa3oBaHust KOMIUIEKCOB ¢ npepioxkeHHpIMI AAC 1 ux BD.

B pesynbpTaTe mpoBENEHHBIX HCCIEAOBAaHUNM HAa OCHOBE MECTHOTO ChIPhSA
pazpadotanbl (ochopconepxkamme AAC u ux BD, KOTOpbIE NPEmSIOKEHO
UCIIOJIb30BaTh B KauecTBe WHTMOUTOPOB COJICOTJIOKEHUS Ha
METAJTIOKOHCTPYKIMSIX MPU nepepaboTKe HEPTH U raza.

3AK/TIOYEHHUE

Ha ocHOBe mpoBenEHHBIX MCCIEIOBAHUM MO TOKTOPCKOW IHCCEPTALMU Ha
TeMy «CHUHTE3 apOMaTHYCCKHUX allCTHIICHOBBIX CIIMPTOB M UX BUHHUJIOBBIX 3(DHPOB»
MPEIaratoTCs CIEIYIOIIUE BBIBOIBI:

1. Tlpumensemble kataimtudeckue cucremMbl KOH+TI'®, a Takke
NH3;+KOH+CH30H, mnonydyeHHble Ha OCHOBE MECTHOTO CBhIPbSi U OTXOJOB
MIPOMBIIIJIEHHOCTH ,CITYKaT ISl YCOBEPIIEHCTBOBAHUS TEXHOJOIMHU MTPOU3BOJICTBA
apOMATUYECKUX AllETUIICHOBBIX CITUPTOB.

2. CucTteMaTU3UPOBAHUE CIIOCO0A TIOTYUYCHHSI apOMATUYECKUX alleTUIICHOBBIX
CIIUPTOB HAa OCHOBE (EeHUJAICTUJICHA, AaHWIMHA U MarHUuAOpPraHUYECKUX
COCIMHECHHUI MMEET BaXKHOC 3HAUCHHE.

3. OOocHoBaHa 1eMecO000pa3HOCTh  A(DPEKTUBHBIX  KATATUTUUYECKUX
KOMIIO3UIIMA C HAHOCTPOCHMEM HA OCHOBE TMPONMUTKU WIEJIOYEeW Ha
AKTUBUPOBAHHBIM  yrojib  pa3jIMyHOrO  pasMepa TMpU  BUHUIMPOBAHUU



apOMATHYCCKHUX AaIlCTHICHOBBIX CIIMPTOB TOMOTCHHBIMH W Te€TEPOTCHHBIMHU
KaTaJIUTUYECKUMHU CIIOCOOAMH.

4. CuHTe3 dTepr(UKAIUCH Pa3IMIYHBIX HOBBIX IMPOU3BOIHBIX aPOMATHICCKUX
aIleTIJICHOBBIX CIHPTOB W THIAPOCYIH(OUPOBAHUEM BUHHUIIOBBIX 3(PHpoOB OyneT
CIIy’)KUTh PACIIMPEHHUIO OTPACIU CHHTE3a OPTaHUYECKUX COCTUHEHUI.

5. TlokazaHo, 4TO pa3pabOTKa TEXHOJOTHH MPOM3BOACTBA APOMATUICCKUX
allCTUJICHOBBIX CIIUPTOB M BWHHUJIOBBIX 3(HPOB C HCIOIH30BAHHEM MECTHOTO
CBIPBSI, OTXOZOB MM BTOPHUYHBIX MPOIYKTOB, KaTaJIN3aTOPOB M TEXHOJOTHIECKIX
00opyIoBaHUM OyIET CIIYKUTh YCOBEPIICHCTBOBAHUIO M PA3BUTHIO OPraHUIECKON
XAUMHH WM TEXHOJIOTHH OPTaHUIECKUX BEIICCTB.

6. IlpuMmeHeHHE apOMaTHYECKHX AalleTHJICHOBBIX CIHPTOB B KadeCTBE
AHTHUKOPPO3HOHHBIX OWONMIOB B TMporecce OHOKOPPO3WH  CTANBHBIX |
METaJUTMYECKUX 00O0pYyMOBaHWK HEPTEra3oBOM MPOMBIIUICHHOCTH MPUBOANT K
obe3zapaxuBanuto  80-82%  Oakrtepuit u  TpuOOB W yIyUIICHUIO
AKCIUTYaTaI[MOHHBIX CBOMCTB METAJUIMYECKUX 000PYIOBAHUIA.

7. Hcmonp3oBaHWe BHHWIOBBIX AS()HUPOB apOMAaTHUECKHX alleTUICHOBBIX
CIIMPTOB M7 KOMIUIEKCHOTO BBIJCIICHUSI CEPOCOJEPKAIINX COCIWHEHUN U3
coctaBa He(pTH, HEPTEIPOAYKTOB U MPUPOTHOTO ra3a MPUBOJUT K YMEHBIICHUIO
KOJIMYECTBA MPOU3BOIHBIX cephl Ha 42-55 %.

8. [Ipumenenune hocdaTHBIX 3QUPOB APOMATHUECKUX AIETUIICHOBBIX CITUPTOB
B KAa4eCcTBE WHTUOWTOPA COJICOTIOXKCHUH TPOMBINUICHHBIX CTOYHBIX BOJ, a
THOJIUTIINKOJICH BHHHJIOBBIX OS(HUPOB B KadecTBE CIIMBAIOIINX arcHTOB B
MIPOM3BOJICTBE PE3WHBI U Kay4dyKOBBIX MPOJYKTOB MPUBOAUT K IKOHOMUYCCKOMY
Pa3BUTHIO XUMUYECKON TIPOMBIIIIICHHOCTH.
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INTRODUCTION (abstract of doctoral dissertation)

The actuality and claiming of the theme of dissertation. Currently, the
global diversification of oil and gas industry, including the introduction of
innovative technologies in the petrochemical or heavy organic synthesis in modern
conditions is 62-67%. Chemical processing of oil and gas as well as obtaining on
the basis of thin organic synthesis products and materials for agriculture, chemical,
pharmaceutical, textile, energy, automotive and aircraft industries is highly
effective.

In the years of independence the Republic pays great attention to the
development of scientific research in the field of chemical industry new products
and sales, and achieved certain results of a wide range of measures to meet
domestic import-substituting chemicals needs.

To date, the introduction of the world chemical industry in modern
technology synthesis of new types of organic compounds, based on their creation
of polymeric and plastic materials with unusual properties, solvents, fungicides,
stimulants, antibiotics, hormones, adhesives and paints is perspective task.
Synthesis based on Tabor reactions, Grignard-lotsicha and diazotization new
aromatic acetylene alcohols, and vinyl esters, the development of highly effective
mechanisms for increasing the yield of the product, the creation of eco-friendly,
non-waste resource-saving technologies, the structure of the establishment and
properties of aromatic acetylene alcohols, and vinyl esters of modern
physicochemical methods to obtain their chemical-based corrosion inhibitors,
biocides against biological corrosion processes, ion exchangers for scaling and
defoliyantov for use in agriculture is promising.

This dissertation investigation in some degree is devoted to fulfillment of
tasks menshioned in decision of President of Republic of Uzbekistan PD-916 from
July 15, 2008 «Additional measures of stimulation of using innovational projects
and technology in production», PD-1442 from December, 15, 2010 «Perspectives
of development of production on 2011-2015 years in Republic Uzbekistany» and
also some others normative-legal acts.

Relevant research priority areas of science and developing technology of the
Republic. This study was performed in accordance with the priorities in the
development and Science and Technology of the Republic VII. «Chemical
technology and nanotechnology».

A review of international research on the topic of dissertation. 'This
investigation was fulfilled in accordance with priorital directions of development
of science and technologies of Republic Chemical technology and
nanotechnologies. Scientifical investigations by synthesis of aromatic acetylenic
alcohols and their vinyl ester, elaboration of technologies of production and
braiding of their using are carried out in chief world scientifically-investigated
centers and universities including: Technical university Delft (Netherlands);

! Review of foreign scientific research on the subject of the thesis is prepared www.elsevier.com,

www.fundamental-research.ru, www.elibrary.com, www.edunews.ru, Li Lin Synthesis acetylene alcohols of the
based solvent EtzN/Zn(OTf), systems. —Strasbourg, France. 2009. 642 p.., H.O.Rasedach Technological processes
acetylene monoalcohols. -Hamburg, 2005. 8014 p. and other sources.


http://www.elsevier.com/
http://www.fundamental-research.ru/
http://www.elibrary.com/
http://www.edunews.ru/

Institute of biochemistry (Germany); Institute of organical chemistry (Denmark);
university Ferrari (Italy); university Lion (France); Federal university Campina
Grande (Brazil); university of Virginia (USA); Ain Shams university (Egypt
Arabian Republic); technical university in Christchurch (New Zealand); Seoul
institute of science and technologies (South Korea); institute of organic chemistry
and institute of element-organic compounds (Russia); university of Aristotle in
Salonika (Greece).

On the base of carring out investigation in world by synthesis and elaboration
of technologies of production acetylenic alcohols and their vinyl ester wer obtained
following scientifical results: aromatic acetylenic alcohols were synthesized on the
base of different raw material, solvents and catalysts; technology of their
production was elaborated (Federal university of Campina Grande, Brazil; Seoul
institute of science and technologies, South Korea); synthesis of aromatic
acetylenic alcohols was carried out in the presence of alkalias in combination
heavy metals, mineral salts and with using of nanocatalysts (university of Aristotle
in Salonika, Greece; university of Tokyo, Japan); were elaborated technologies of
production of alcohols on the base of acetylene, it’s homologies and element-
organical compounds (Institute of element-organical compounds, Russia; technical
university Austria)); acetylenic alcohols are used in different ranges particulars in
chemical pharmaceutical and oil-gas industries for different aims, for synthesis on
the base of vinyl ester resin, plastmases, rubber (university Gulbarga, India;
institute of biochemistry, Germany; university Ferrari, Italy; university of Lion,
France).

In world for synthesis of aromatic acetylenic alcohols and their vinyl ester,
management of their physic-chemical properties, broadening of ranges of their
using and elaboration of technologies of their production investigation are carried
out by following priorital directions: using of nanocatalysts Et,O+PhMe+Hex,
TiCly/Me,S, Etz:N/Zn(OTf),, Ti(OiPr), and CI, Ti(OPh), at synthesis of aromatic
acetylenic alcohols; using of waste of production at extraction oil and gas and
chemical industry for aromatic acetylenic alcohols production and their vinyl ester;
elaboration and obtain of pharmaceutical products on the base of aromatic
acetylenic alcohols (antibiotics, vitamins, ant bactericidal biocides); elaboration
biologically- activ compounds, new cross-linking agents and on base of vinyl ester
polymers, resins, rubbers, nonmaterial’s for molecular electronics.

The degree of study of the problem. . Scientifically investigation by study
acetylenic compounds; chemistry, physics, technological aspects their obtain and
investigation of their physic-chemical properties are intensively developed.

T.S.Sirlibaev and it’s school have eclaborated of scientifical bases of
acetylenic alcohols synthesis and investigation their physic-chemical properties;
D.A.Yusupov has investigated synthesis of complexions, inhibitors of corrosion of
metals and elaborated introduction of acetylene derivatives in industrial scale;
A.G.Maksumov on the base of propargyl alcohol has obtain many products with
heterocyclic structure and has applied them as biologically-active compound in
medicin; S.E.Nurmanov and B.F.Muchitdinov have carried out investigation by
vinylation acetylenic alcohols and technology of their obtain; A.lkramov has



investigated heterogeneous -catalytical reactions of acetylenic alcohols with using
of new catalytical systems and has obtained pyridine bases.

In foreign countries this direction has elaborated by schools of B.A. Trofimov
and O.N.Temkina which have used super basical systems to synthesis of vinyl
ester; L.VV.Snegyr has elaborated synthesis of unsaturated alcohols on the base of
element-organical compounds and has carried out investigation by technology of
their production; A.A.Frignani on the base of acetylenic alcohols has proposed new
inhibitors of corrosion of steel in acid mediums; M.F.Rodriges has analyzed role of
catalysts at extraction alkines from composition of oils S.S.Fros has elaborated
preparates against microorganisms in composition of oils; M.Viggers on the base
of acetylenic alcohols has elaborated solvents for resins and products of plastmass
production on the base of VE: J.M.Petersen has synthesized complex. Vinyl
derivatives of acetylenic alcohols; J.Okawa has carried out of acetylenic alcohols
on the base nanocatalysts; M.Ali Khasan for the first has introduced technology of
production acetylenic alcohols with high yields from derivatives of phurane in
solution of tetrahydrophuran in the presence of catalyst- butilate of lithium;
number of others of South Korea have used monomers on the base of acetylene
and it’s homologies in rubber industry; R.V.Wannort has applied acetylenic
alcohols in medicine; Yumeng Xi has proved using of acetylenic alcohols in oil-
gaslous industry; V.A.Kilkarni has introduced great mike in development of this
direction by investigation of biological activity of acetylenic alcohols against
fungouses.

At present time on the base of aromatic acetylenic alcohols and VE different
solvents, medicine preparates are elaborated production of monomers, biocides and
compounds using as crosslinking agents and inhibitors is put right.

This dissertation word is devoted to solution of problems of synthesis by
different methods aromatic acetylenic alcohols and vinyl ester; construction of new
technologies of production and improvement of existing technologies; to
determination of ranges of their using in industry.

Investigations carring out in oure Republic are directed on synthesis of new
organic compounds on the base of acetylenic compounds; structural analysis their
physic-chemical properties an also on wide using of local raw materials;
processing of materials and at this obtained resusts can be used for elaboration
technologies in organic chemistry in particle on production of aromatic acetylenic
alcohols,VE and products of their modidification and processing what at present
time has scientifical and practical importance.

Communication of the theme of dissertation with the scientific- research
works of higher educational institution, which is the dissertation conducted in:
Dissertational investigation was carried out in corresponding plane scientifically-
investigated works of applied projects in National university of Uzbekistan and
Tashkent chemical-technological institute according to plan of scientifically-
investigated works scientifical bases of elaboration of catalysts on the base of local
raw materials for heterogeneous transformation of acetylene «F7-13-07-012420,
2012-2014 vyears» «Elaboration of technology of production new generation
biocides against corrosion» and Industrial testing on enterprises NKhK



«Uzbeknefetegaz» (KA6-001 2012-2014 vyears) accoding in limits of applied
investigations.

The aim of research work is opening of physical out physical characteristics
of synthesis of new aromatic acetylenic alcohols and their vinyl ester on the base
local raw material and waste, and also elaboration of new industrial technologies.

The tasks of research work: investigation of synthesis of aromatic
acetylenic alcohols with high yields with using of different method at using of PhA
ower some aldehydes and ketons in the presence of different catalysts; carring out
of chemical and structural analysis’s and on the base of chemical theories and laws
the scientifical basing of effectivity of aromatic acetylenic alcohols synthesis by
different methods;

determination of optimal conditions of aromatic acetylenic alcohols vinylation
by acetylene in the presence of catalytical systems MOH+DMSO+DMF, CsF-
MOH-DMSO and MOH\C.., and also reaction of etherification with some
unsecured acids (carbonic) with aim of obtain corresponding vinyl ester and
determination;

determination of regularities of carring out of reaction of aromatic acetylenic
alcohols and vinyl ester and influence at this temperature, duration of reaction,
nature of catalysts and solvents, initial concentration of reagents, their molar ratios
and nature; determination of kinetics and mechanisms on the base of theoretical
regulative and physic-chemical properties; using of quatitave- chemical
calculations with using of morden computer programs and on base of practical
data;

investigation of energo- and resurso-saving, economically effective, paying,
ecologically pure technology of aromatic acetylenic alcohols and vinyl ester
production; elaboration of the most effective methods of aromatic acetylenic
alcohols synthesis by reaction Favorski, Grignar-locich in processes homogenous-
and heterogeneous- catalytical conditions and also by reactions of etherification;

determination the most anticorrosion action of aromatic acetylenic alcohols
against microorganism cause biocorrosion of metal and steel equipment of
processing of oil and gas;

elaboration of improvement methods of investigations of preparates on the
base of vinyl ester aromatic acetylenic alcohols for extraction of sulfer-containing
compound in products of processing of oil and gas; synthesis of phosphorous salts
of aromatic acetylenic alcohols and vinyl ester thioglicoles and their
recommendation to use as cross-linking preparates in production of rubber-elastic
materials and inhibitors of salts-deposits in industrial sewages.

Objects of investigation are phenylacetylene, acetone, methylethylketon,
methylpropylketon, methylisopropylketon, pycolin, acetophenon, crotonic
aldehyde, aniline, acetylene; acrylic, methacrylic, crotonic, sulfer and phosphorous
acids; magneous-organic compounds, catalysts and solvents.

Subject of investigation phenylacetylene, aniline, crotonic aldehyde, ketons,
aromatic acetylenic alcohols, waste and by products, catalysts and solvents,
technological equipment, bacterium and fungous, sulfer and it’s compounds



Methods of investigation. Homogeneous and heterogeneous catalyst
filtration, hydrolysis, extraction, separation, rectification, spectroscopy, analysis,
quantitative-chemical methods, chromatography: biological physic-chemical
method of investigations.

Scientific novelty of the research work is as follows:

in the catalyst systems of KOH+TGP and NH3;+KOH+CH3;OH and on the
basis of organic compounds of magnesium, and reacting the diazotization
synthesized aromatic acetylenic alcohols systematic analysis of the effect of
various factors on the yield of the products; on the basis of the results obtained, the
synthesis technique developed by aromatic acetylenic alcohols;

scientific bases the effect of the structure of the ketone molecules, direct and
able ramified radicals with >C=0 group in the synthesis process;

for the first time in the selected super basic system (MOH-CsF-DMSOQO) and
of heterogeneous catalytic component (MOH/C,q,) aromatic acetylenic alcohols
vinylation with acetylene, as well as some of the etherification of unsaturated
carboxylic acids synthesized new renewable energy;

first proved synthesized aromatic acetylenic alcohols exhibits inhibitory
activity against biological corrosion of steel and metal structures of the oil and gas
industry and proved their high activity as biocides;

it is shown that the use of the armed forces of aromatic acetylenic alcohols
can get drugs that produce sulfur compounds from natural gas and crude oil
primary processing.

Practical results of the work are as follows:

For obtain of aromatic acetylenic alcohols and vinyl ester high rentable
technologies of their production war introduced; material balance of their
production wall calculated; technological regalements of their production have
been elaborated; expected of economical affectivity war calendared;

aromatic acetylenic alcohols were used as biocides against microorganisms
in oil and gas industry and vinyl ester were as inhibitors for purification of oil from
sulfur- containing compounds;

Phosphorous derivatives of aromatic acetylenic alcohols were used as
inhibitors salt-deposition in industrial sewage; conditions of using vinyl ester as
cross linking agents in rubber industry have been determined.

The reliability of the results.

Results of laboratorial experiments were molelnted with help of Hyper
Chem. Activation 7.0 and packet STAT of programmical equipment of statical
mathematical model; purity of synthesized compounds has been determined en
chromatograph LHM-80MD and structures have been proved by late of
spectrometry (spectrophotometers Tesla BS 567A (100MGts and Specord JK-75);
compositions were determined by method of elemental analysis electronic structure
and quant chemical values were investigated by programmical ACDFREE-12.

Theoretical and practical significance of the study. Scientifically value of
investigation is consisted in selection of active catalyst and selective solvents for
aromatic acetylenic alcohols synthesis; scientific base of regularities of influence
of pressure, temperature, duration of reaction, composition of ketons and number



of carbon atoms in their composition, time of carbocations and carboanions
formation; symmetrical and nonsymmetrical bonding of radicals by >C=0 group
and some others factors on caring out of investigated reaction.

Practical importance of investigation is consisted in that what synthesized
aromatic acetylenic alcohols have high bacteriostatical and bactericidal properties
against microorganisms and also they are inhibitors of corrosion of equipment
using in oil-gas industry; vinyl ester aromatic acetylenic alcohols are used for
extraction of sulfur containing compounds from composition of oil and gas;
thiodilglycoles of vinyl ester are used as effective cross-linking agents in
production rubbers and elastomers.

Implementation of the research results. On the base of results of
scientifically investigation chemical and industrial proposals are recommended:

Patent of Republic of Uzbekistan (NelAP 05066 from 21.07.2015) on method
of acetylenes alcohols was obtained. In result of improvement methods new
catalysts increasing yields of products have been proposed,;

Synthesized aromatic acetylenic alcohols elaborated new inhibitors against
biological corrosion of metallic constructions are introduced in oil-processing
factory «Mubarekneftegaz» certificate from 11.02.2016 year, No714/43-67. Results
of investigation are used for increasing of affectivity of using metallic
constructions in oil-gas industry.

Vinyl ester of aromatic acetylenic alcohols are introduced as perpetrates
extracted compounds of sulfur from compositions of oil and oil products in
Bukhara oil — processing mill (act of introduction from 28/03.2016 year Ne30-
19/1145). Carring out investigation have shown that decreasing of technical
characteristics cause changing of phisico-chemical properties of oils. Using of
vinyl ester has carried out to positive changing of quality of products owing to
decreasing in them contents of sulfur compounds.

Approbation of the research results. The main content of the dissertation
was discussed in the following international and national scientific and practical
conferences: «Chemistry and chemical technology» (Karaganda, Kazakhstan,
2012); «Catalytic processes of oil refining, petro-chemistry and ecology»
(Novosibirsk, Russia, 2013); «Modern as problems and ways of development of
the oil and gas potential of the subsoil» (Tashkent, 2013); «High-Tech in Chemical
Engineering-2014» (Moscow, Russia, 2014); «Ruscatalysis-II» (Samara, Russia,
2014); «News of Science and Education» (Sheffield, Great Britain, 2015);
«Moderni vymozenosti vedy-2015» (Prague, Czech Republic, 2015); «Europejska
Nauka XXI Powieka» (Przemysl, Poland, 2015); «Europacat-XII» (Kazan, Russia,
2015); «Catalyst design: From Molecular to Industrial Level» (Novosibirsk,
Russia, 2015); «Innovative Technological in Science» (Dubai, United Arab
Republic, 2016); «Mechanisms of Catalytic Reactions» (Kaliningrad, Russia);
«High-Tech in Chemical Engineering-2016» (Mocksa, Poccus, 2016) in form of
reports, lectures and testations.

Publication of the research results. According to the thesis topic published
1 patent, of recommended scientific editions for publication of basic scientific
results of doctoral dissertations by Supreme attestation commission of the Republic



of Uzbekistan 7 scientific articles and 4 international journals. A total of 24
scientific papers.

The structure and volume of the thesis. The dissertation consists of an
introduction; fifth chapters, a conclusion, references and appendices. The size of
the research is 196 pages.

THE MAIN CONTENT OF THE RESEARCH

In the introduction of the dissertation, the topicality and relevance of the
research are substantiated, the aim and objectives of the research, its object and
subject are formulated, its conformity with the priorities of development of science
and technology of the Republic of Uzbekistan is shown, the scientific novelty and
practical results of the study are described, the theoretical and practical
significance of the obtained results are revealed, a list of introducing the research
results into practice, published works and information on the structure of the
dissertation are provided.

The first chapter of the dissertation «Synthesis of acetylenic alcohols and
their vinyl esters, properties and technologies of productions» review of
international and home scientifically investigation by theme dissertations devoted
to problem of synthesis of acetylenic alcohols and their vinyl ethers by different
methods, technology of production, their phisico-chemical properties, chemical
processes on their base and their using have been presented.

Actuality and importance of theme are grounded, conclusion about
nesursarity of synthesis, perfection of technology of production and wide using of
aromatical acetylenic alcohols and their vinyl ethers are presented.

In the second chapter called «Methods of obtain and phisico-chemical
properties of aromatical acetylenic alcohols and their vinyl derivatives»,
characteristics of using compounds, catalysts and solvents necessary for carring out
of investigations; synthesis alcohols by methods of Favorski, Grignard-locich and
diazotation, methods of caring out in presence of H;PO, reaction of acetylene with
some unsaturated carbonic acids and also technical parameters of production
aromatic acetylenic alcohols (AAA) and their vinyl ester (VE) are presented.

The third chapter of the dissertation «Obtain of aromatical acetylenic
alcohols and their vinyl derivatives on the base of local raw materials»
systematical are stated some partialities of synthesis of choosed alcohols and their
vinyl derivatives.

By action of acetone, methylethylketone, methylpropylketone, diethylketone,
methylisopropylketone, pinokaline, acetophenone and croton aldehyde of
phenylacetylene (PhA) were obtained by metod Favorskiy falloving AAAs: 2-
methyl-4-phenylbut-3-yn-2-ol (1), 3-methyl-1-phenylpent-1-yn-3-ol (1), 3-ethyl-1-
phenylhex-1-in-3-ol (1l1), 3-ethyl-1-phenylpent-1-yn-3-ol (1V), 3,4-dimethyl-1-
phenylpent-1-yn-3-ol (V), 3,4,4-trimethyl-1-phenylpent-1-yn-3-ol (VI), 2,4-
diphenylbut-3-yn-2-ol (VII) and 1-phenylhex-4-en-1-yn-3-ol (VIII) and also was
proposed law-presented scheme of carring out reactions:



R
N |
CeHs—C=CH +R—C—R MOH *solvent _ -y c—c C—R

O OH
Where: RR'= —CHg; R= —CH3, R'= —C2H5; R= —CH3Y R'= —C3H7; RR'= —C2H5; R= —CH3,
R'=izo —C3H7, R= —CHj3, R'= —C(CH3)3; R= —-CHs3, R'= —Ce¢Hs, R= —H, R'= ~CH=CHCHs3,
M= Li, Na, K, solvent- DEE, TGP

For achievement of high yields of AAA it was systematically investigated
influence of different factors — temperature, duration of reaction, nature of solvents
and catalysts, mole ratio of initial compounds (table 1).

At duration of reaction 8 h PhA and ketons interacted between themrelf
laugh rapidly with formation of AAA with high yield. At increasing duration of
reaction befor 10 h partial oligomerization, condensation of initial compounds and
polymerization of PhA have decreased yields of products. KOH in comparison
with LiOH and NaOH have possessed hogh base properties and forming alcoholyat
of potassium hydrolyzed owing to which high yield of AAA were reacted.

At TGP in comparison with DEE of medium increased and it using active
complexes were formed; constant of reaction rate has increased and in result of
transmition of KOH in solutions favorable homogeneous catalytical conditions for
formation of active centers and correspondently to increasing of yields of products.

Owing to that electronical pairs of oxygenation of DEE are placed in one
plane, and at TGP the negative charge in delocalization state in cycle catalitical
activity of KOH has increased owing to which hydrolysis of acetate, acetylenides
and alcoholyats forming during of reaction was increased.

At carring out of difficulty of formation of MOH suspension formation of
catalytically active centers and interaction of molecules of reagent were decreased
what carried out to decreasing of reaction rate and yields of products. Ar
temperature 0 °C velocity of moving of molecules of initial compounds and solvent
was increased and they with alkalis have formed active particles with high energy.
With increasing of number of such particles have nucleophilic interactions;
instability of acetylenids and alcoholyats increased and correspondently yields of
AAA have increased. Also at carring out of process at 0 °C, ionical bonds in
molecules of alcoholyats and acetylenides are destructed with formation of cations
what is promoted to increasing of reaction of PhA with ketons. At increasing of
temperature to 10 or 20 °C vyields of products were decreased owing to partial
polymerization of AAA with formation of compounds; catalysts, solvent and
ketones have interacted forming by-products-acetates, polyacetates, vinyl alcohols:
on the base of obtained data optimal parameters of positive influence of solvent
and catalyst on yield of AAA have been determined. Kinetics of synthesize of
AAAs has been investigated and by obtained data on the base of IgW-T by method
of Arrhenius (fig.1) values of Are energy of activation of reactions was calculated
(for 1=10,06 kcal/mole; 11=9,16 kcal/mole) were calculated.

In results of experiments by synthesis of AAAs the optimal conditions have
been determined at which reaction was carried out in presence of KOH in solusion
of TGP, temperature 0°C and duration 8 h.



Influence of tem

erature, duration of reaction, nature of catalysts and solvents on yields of AAAS

Table 1

Duration Yields of AAAs, %
Tempera- | Cata- of Ll ] v [ velviefvin] o i wv | v |vl|vi|vil
ture,°C | lyst reacr'?on, solvent DEE solvent TGP
6 19,0 | 16,5 | 16,0 | 152 | 148 | 13,0 243|131 | 255|225 | 21,0 | 19,0 | 17,3 | 15,2 | 29,6 | 17,8
LiOH 8 223119,0]185 (180|176 | 158 26,2 | 14,6 | 29,1 | 26,6 | 253 | 24,5 | 23,2 |20,3|37,2| 26,3
10 20,0]173[17,2[17,1[16,0 | 150 ] 24,8 | 14,0 | 28,3 | 24,4 | 23,1 | 22,2 | 21,0 | 18,7 [37,0| 20,3
6 26,2 240]228[222[21,0/183[31,0]255|316 306|298 260 |287]|253]|36,7]| 32,6
-10 NaOH 8 29,8 |28,0|27,6|27,4]26,0 256395334360 ]344 342336 |330/31,0/|438] 37,6
10 27,3126,3]26,0]253|24,6|225/380/321]353|327/320]314[309]274/[41,3] 36,0
6 51,3 |53,7|48,7|465|44,0[396|61,2]451 64,1566 |520] 488 | 46,3 |43,2|650] 49,4
KOH 8 66,6 | 57,6 | 52,3 | 50,0 | 48,6 | 46,2 | 69,0 | 53,0 | 68,4 | 61,1 | 58,8 | 55,8 | 53,7 | 47,0 | 71,3 | 58,2
10 56,2 | 54,0 | 52,2 | 48,7 | 46,5 | 43,3 | 63,3 | 48,2 | 67,6 | 60,0 | 56,0 | 54,0 | 52,0 | 45,8 | 70,7 | 55,6
6 340[31,4]288]253|244|220][326|265|378|335/322|31,0|284|265/[394]513
LiOH 8 39,4 [335[324[321[300]246]424[320]426 360352347 340296464 | 587
10 334285274270/ 26,7|234[380]237]40,3 344340329 [327]29,1[455] 52,0
6 4111]42,4139,2]365 358300450 29,1468 430421403 [39,0]365|49,7] 57,2
0 NaOH 8 48,6 | 45,0 | 42,0 | 423411374 524|422 524|505 |48, | 47,7 [47,3]432]|558] 65,2
10 37,5|357]34,2[332[330|325]49,0 260 |51,1|493|47,0| 46,0 | 458 |41,3|54,2]| 62,0
6 69,5 | 65,1 | 58,2 | 56,6 | 49,5 | 45,1 | 70,2 | 55,5 | 73,3 | 67,6 | 62,2 | 58,3 | 55,3 | 51,3 | 78,4 | 62,2
KOH 8 74,1 ]66,2 | 650|631]623|54,1|783|650]81,4 721690668 ]653]|57,6]|853]| 704
10 61,8 | 55,5 | 54,2 [ 54,0 | 53,2 48,8 | 75,2 | 58,5 | 80,0 | 71,3 [ 68,2 | 65,0 | 64,0 | 55,7 | 83,8 | 67,5
LiOH 8 2481222]215(21,0[203|185]26,8]21,0]31,7]294 290|283 [270]22,2[354] 282
10 230]21,1]195]180]17,3|16,8|24,6|18,7]30,1|282]27,0] 260 |253|20,7|348] 27,0
6 31,0]28,7]269]253|247|224]41,0]237|34,4[31,1]30,7 305303283385/ 30,0
10 NaOH 8 33,030,6 290270268 24,2]431]257]392]|374|37,0]364|360]31,0]47,7] 36,0
10 32,21293|27,7]268]250|236]|422]|251|379|353|350]347 |345|31,3|46,8] 348
6 58,5 |435|421]40,1(394|413[620/|442|611|523|51,7|51,1|49,2|46,3[70,0] 52,2
KOH 8 715 | 47,9| 46,6 | 46,0 | 455 | 44,1 | 58,3 | 48,0 | 73,0 | 64,7 | 62,8 | 59,0 | 56,2 | 52,0 | 76,8 | 63,0
10 66,0 | 45,0 | 44,8 | 44,4 | 44,2 | 43,2 | 56,0 | 443 | 72,2 | 63,1 | 61,0 | 57,0 | 55,5 | 51,1 | 76,2 | 58,0
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Fig.1. Dependence of Ig W from 1/T
a) For synthesis of I; b) For synthesis of Il
Synthesis of AAAs in homogeneous conditions in the presence of liquid
NHs has been investigated. Process was carried out in suspension of KOH during
30-120 min at pressure 30 atm. and interval of temperature from -10 to -50 °C with
using ethyl, isopropyl and isoamil alcohols and it was carried out according to
following scheme:

R
+NH+ |

CiHs—C=CH + R*%*R’ w C6H5fCECfC‘JfOH
O R'

Influence of ratio of quantities (in moles) of initial compounds on the
formation of AAAs was investigated.
Table 2
Influence of catalyst and nature of solvent on yield of AAAs (duration
reaction 90 min., temperature -20 °C)

Solvent Catalyst Yields of products, %
I I i v \% VI VIl
NaOH 88,8 | 84,6 | 830 | 77,8 | 716 | 69,6 | 92,0
CH.0H KOH 946 | 91,2 | 87,0 | 8,3 | 77,6 | 743 | 96,3
NaOH 86,0 | 82,0 | 770 | 742 | 69,6 | 668 | 873
C-H;0H KOH 88,2 | 850 | 822 | 782 | 710 | 70,2 | 93,0
izo- NaOH 76,0 | 72,0 | 70,0 | 66,5 | 62,2 | 61,0 | 79,0
C:H,OH KOH 830 | 795 | 76,8 | 72,6 | 67,7 | 651 | 87,3
izo- NaOH 66,4 | 61,1 | 580 | 56,3 | 51,3 | 49,8 | 684
CsH;;OH KOH 68,0 | 642 | 623 | 59,3 | 550 | 534 | 75,0

As shown from fig.2 from investigated alcohols methanol is the most active
in reaction owing to fact that it is strong protonational solvent forming hydrogen
bonds; removing H* connected with OH-group of catalyst with formation in
system free radicals which are very active and strong reductors and have promoted
formation of large quantity alcoholayts of AAA in result of which rate of reaction
increased.




Influence of quantity (mole) of initial reagents that is their molar ratios on
yields of AAA was investigated.

Table 3
Influence of mole ratio of reagents on yields of AAA

(duration of reaction 90 min, temperature -20 °C, solvent - methanol)

Mole ratio (mole) Yields of products, %
RCOR'’ NH;3 CeHsC=CH I 1 i v \% VI | VII
1 1 1 62,3 | 56,4 | 54,2 | 51,2 | 47,6 | 45,0 | 71,3
1 3 1 76,9 | 72,0 | 69,2 | 68,0 | 61,3 | 58,3 | 79,5
1 6 1 86,5 | 84,0 | 82,0 | 795 | 75,0 | 72,0 | 89,5
1 6 3 946 | 91,2 | 87,0 | 853 | 77,6 | 74,3 | 96,3

As shown from table 3 at surplus of NH3 in comparison with ketons in 6
times and 2 times with PhA yields of AAA approached to maximum and by
product- minimum. With increasing of number of carbon atoms and branching in
molecule of keton yields of products were decreased: acetophenon with phenyl
radical in it’s molecule has shown yield at synthesis of compounds VII. Cause of
high yield is a high constant of dissociation of it’s molecules owing to presence in
it’s molecule phenyl group with strong induction effect.

From data of investigation it is shown that at synthesis of AAA in presence
of NHs; in comparison with system KOH-TGP vyields of products (%) were
increased: I- 81,4 from 94,6; 11- 72,1 from 91,2; 111- 69,0 from 87,0; IV- 66,8 from
85,3; V- 65,3 from 77,6, VI- 57,6 from 74,3 and VII- 85,3 from 96,3.

At synthesis of AAA influence of liquid NH; is concluded in following:

NH; has acted on triple bond of PhA and correspondently has increased
mobility of hydrogen atom in it’s molecule in result of which atoms of metals in
alkalies displaced it with formation of phenylacetylenid;

NH; has supplanted OH- group from molecules alkalits and has formed
catalytically active MNH, which interected with PhA forming phenylacetylenid:

based on results of scientifical investigations and presented date in
scientifical literature by synthesis of acetylenic alcohols with using of different
organical compounds particular on the base of investigation, theoretical regulaties
and conclusions of such sciences as Yin Ngai Sum, Shuai Pu, K.A.Tanaka,
R.W.Wannoct, J. Brandshma, B.A.Trophimov and O.N.Temkin mechanisms of
reactions of synthesis AAAs have been proposed. As example mechanisms of
reaction of Ph A with acetone are presented.

First mechanism of reaction

From low presented scheme it is shown that at obtain of AAAs NH;
prtliminary has reacted with catalyst-KOH, NaOH or LiOH with formation for
example KNH, possesing by high catalytical activity.

KOH + 2NH; <—> KNH, + NH,OH



@CCH+NH3 - > @C%YECH
NH;

In result of phase orientation of triple land of PhA molecule with NH3 by-
product was formed. Triple band in molecule of KNH, owing to NH; light reactes
with PhA with formation of phenylacetylenid of potassium:

@C%CH +KNH; «—> @—CCK +2NH;

NH;

o
@CCK + CH3*%*CH3 - @CCCOK
O CH

Owing to active mobility of potassium atom in molecule of PhA under
action of oxygen atom of acetone molecule it has transmited in alcoholyat of AAA:

@C C— C OK + @C CHe——> @C Cc— C OH +@
\
C=C— ‘C OK + NH4OH <—> C=C— C OH + NHj3 + KOH

CH

Forming mtermedlate product that is alcohalyat at the same t|me has reacted

with potassium salt of PhA and hydroxide of ammonia with formation of 2-methyl-
4-phenylbuthin-3-ol-2. Second mechanism of reaction:

@—CCH P NH; <> @—CCH-NH3

Radical mechanism was proposed and scheme of synthesis of AAA-2-
methyl-4-phenylbutine-3-o0l-2 in presence of liquid NHshas presented:

@ccm\% + NH3<—>NHj * @ccﬁ-mh

- +

@CCH-N& + NH;<—>NH;3 * @cc + NH,4
NH; -@cd + KOH=<—> [NHy @CC_KO%

CH;
- |
CHy-C—CHy+ [NHy @cc KOIﬂ <—{NH3- @c CCO'-KOH]
0) CH;

Physico-chemical methods were determined comporition and structure of
base product 2-methyl-4-phenylbutine-3-o0l-2 and by products:



CH;

\

CH;
g -
> [ NH;+ @CCCO'} + [I\IH:), @CC-KO%
CHy
CHj; CH;
[ NH; @CC co] +NH; <—> @CC —(‘Z—OH- NH; + NH;
CH, CH,

Reaction was carried out owing to breaking of bond C=0 of carbonylic
group of aldehydes or ketons. Of electronic dencity is displaced to oxygen atom
owing to witch on carbon atom density of positive charge has increased and on
oxygen atom-density of negative charge owing to which carbonylic group has
undergone to polarization. In result of this atom of carbon of carbonylic group has
become electrophilic and react with nucleophylic reagents. Such on the base of
aldehydes and ketons by method of Grignard-locich were synthesized AAA. As
example low scheme of synthesis of AAA from PhA and any keton is presented:

R
TIr ®+C,HsMgBr |
CoHs— C=CH+R—C—R 2 VERT CoHls—C=C—C—R
0 OH

Synthesis of AAAs on the base of magnesium- organical compounds was
carried out at temperature 0-10 °C in solution of DEE and TGP during 2-h. Initial
compounds were taken in equimolecular ratio (table 4).

At carring out of process in solution of TGP the yield of product was higher
than in solution of DEE. Course of this cause by fact that TGP has implemented
function not only of solvent but also of additional catalyst. At carring out of
process during 2 h condensation of aldehydes and ketons is carried out or in result
of enolisation initial reagents don’t fully undergo to reaction in result of which
yields of AAAs is decreased.

Table 4
Synthesis of AAAs by method Grignard-locich
Duration Yields of products, %

of reaction, h L fm v [ v o[ v v v
Solvent - DEE

2 75,0 68,4 64,4 61,3 56,4 53,0 50,0 64,3

4 786 | 71,8 | 696 | 652 | 606 | 559 | 54,7 | 68,0

6 67,3 | 624 | 570 | 548 | 52,4 | 452 | 42,7 | 586
Solvent - TGP

2 87,4 83,5 82,0 76,0 74,5 69,3 66,0 79,0

4 89,6 85,0 80,0 78,2 75,2 71,0 68,7 81,2

6 822 | 776 | 730 | 71,3 | 695 | 63,2 | 57,3 | 706




At carring out of reaction during 6 h owing to formation of such compounds
as dipnon, there phenylbenzol, mezithylenoxide and some other intermediate
compounds yield of obtained compound (product) is decreased. At duration of
reaction 4 h in solution of TGP AAAs were obtained with high yields (%): 1= 89,6;
II= 85,0; III= 80,0; IV=78.2; V="75,2; VI="71,0; VII= 68,7 Ba VIII= 81,2.

AAAs were synthesized by method of Favorski and Grignard-locich and in
the first time by diazotization of aniline and following reaction of obtained CgHs-
N,CIl with AA were obtained correspoded AAA according to following scheme:

C6H5*NH2+ NaN02 + 2HCl——— C6H5*N2C1 + NaCl + 2H20

R R
\ |

CeHs—N,Cl + HCEC*(‘:*R' —_— C6H5*CEC*(‘:*R' + N, + HCI
OH OH

Reaction was carried out at low temperature 0-5 °C, nitric acid and aniline
were take in equimolar quantities and the mineral acid is taken in an excess,
because, If it is taken in smaller amounts by-products are formed, for example
diazoaminobenzene and aminoazobenzene. According to results of investigation
corresponding AAAs have been synthesized by following yield (%): 1 =70,0; 1l =
59,0; 1 =58,1; IV =57,5; V=56,2; VI =52,7; VII =73,4; VIII =545,

On the base of carried out scientifical investigations number of relative
effectivity of elaborated method of synthesis of AAA: daizotation < Grignard-
locich < Favorski was determined.

It is necessary to note that at
diazotation and method of

Favorski acetophenon,
contain-ning in it’ molecule
phenylic  radical,  were

characterized by high vyields

R , , — of products. In method of
= daizotation lGI’lgIl&I’d-IOClCh = Favorski Grignard it was observed
reverse effect: acetophenon
in water didn’t soluble and at

Fig.2. Comparative characteristics of the used
AAA synthesis methods

it’s condensation dipnon and threephenylbenzol, were formed, which with HCI in
solution have formed has carried out to decreasing of yield of product VII. By the
nature of the radicals at a carbon atom of the carbonyl group was ditremined a
number of efficiency of aldehydes and ketones in the reaction with PhA:
acetophenone < pinokalin < methylisopropyl < croton aldehyde < diethylketone <
methylpropylketone < methylethylketone < acetone.

In composition of molecules of AAAs berides aromatical cycle and triple
bound there is OH group in which there is mobile activ atom of hydrogen which is
responsible for vinylation reaction of synthesized AAAs by acetylene in different
conditions:



R R

\ MOH-+solvent \
CeHls—C=C—C—R' + HC=CH sovemt CoHy—C=C—C—R

OH O—CH=CH,

Process was carried out in solutions of DMSO and DMFA at duration 4-10 h
and temperature 80-140 °C in presence of NaOH and KOH.

Carring out of vinylation in solution of DMSO was more selective in
comparison with using of DMFA. In molecule of DMSO there is common
electronic pare: so being in alcolholyats system acetylenydes and easily dissolves
the catalysts of the process and makes the stable with the MOH forms the main
system and increases their mainly due to the number of additional substances is
reduced, the efficiency of formation VE AAA increases.

In process at first AAA with MOH have formed intermediate compounds-
alcoholyats which reaction with acetylene with formation of VE. At using catalysts
with high base KOH (quantity catalyst 10%) maximal yield of VE AAA was
determined. At this alcoholyat of potassium in comparison with such of Na and Li
is the most active and correspondently in it’s presence yields of VE were high.

Table 5
Influence of quantity of catalyst KOH on yields of VE AAA
(solvent DMSO, temperature 120 °C, duration of reaction 8 h.)
Catalyst KOH, % Yield of products, %

| I i v \% VI VIL | VI
5 486 | 44,2 | 43,2 | 42,6 | 412 | 375 | 56,7 | 44,0
10 58,4 | 530 | 510 | 487 | 478 | 425 | 624 | 557
15 53,0 | 48,0 | 46,2 | 456 | 444 | 396 | 58,0 | 46,5

At reaction of vinylation AAAs at optimal conditions: temperature 120 °C,
solvent DMSO, catalyst KOH, duration of reaction 8 h.yields of forming VE AAA
is high and by- products and resin-compound were formed with low yields.

Reaction of AAAs with acetylene in homogeneous conditions at using of
high-base catalytical system MeOH-CsF-DMSO was investigated according to
following scheme:

R R
| + |
Colls— C=C— $7 R + HC=CH CsF+MOH-+pacBopurenb . CeHs—C=C— ?i R
OH O—CH=CH,

Analysis of obtained data has shown that yields of VE AAAs at using of used
catalytical systems were distributed according to following number:LiOH-CsF <
KOH-CsF < NaOH-CsF and also at increasing of temperature from 80 to 120°C a
high increasing of their yields was ob serves.

Vinylation of AAAs in the presence of high- base system is characterized by
high velocity. At this hydrogen atom of acetylene has stereos- and regeoselectivity
owing to which process of exchange has carried out lightly. In systems MeOH-
CsF-JIMSO during of reaction solvates of metals are formed active metal is



conversed in complex with formation of catalytically active centers and increasing
of function of catalysts.
Table 6
Influence of catalyst nature and temperature of yields of products
(duration of reaction 6 h., solvent - DMSQO)

Temperature, Yield of products, %

Catalyst °C | T I v V; VI | VI
LiOH-CsF 100 581 | 490 | 480 | 471 | 466 | 429 | 594
100 640 | 574 | 553 | 520 | 52,0 | 40,7 | 66,4

KOH-CsF 120 651 | 583 | 57,0 | 56,3 | 557 | 49,6 | 67,3
80 773 | 742 | 740 | 735 | 732 | 673 | 79,6

NaOH-CsF 100 864 | 848 | 821 | 81,0 | 77,1 | 723 | 88,0
120 875 | 860 | 834 | 822 | 79,7 | 750 | 89,5

The catalytic activity of the system and the formation of CsOH NaF its
relative low solubility can be attributed to property of high basicity. In systems
LiOH and is high in the system they are in ionic form and equilibrium is
established. This CsOH not completely free and inactive, it acts as a catalyst
function as catalytically LIOH+CsOH+LiF+CsE system.

Synthesis of VE AAAs on the base of local raw material-acetylene by
heterogeneous-catalytical method is presented by following scheme:

R' R'

| |
CeHsC=C—C—OH+ He=CH— MO Caar. CeHsC=C—C—0—CH=CH,
R R

|
Influence of nature of catalysts and molar ratio of initial components was
investigated. Systems such as NaOH/C,y. and KOH/C,;,. Were used as catalysts.
Reactions were carried out at 200 °C during 3 h.(table 7).
Table 7
Influence of nature of catalysts and molar ratio of initial components
of yields of VE AAAs (quantity of catalyst — 20%o)

AAA:HC=CH Yields of product, %

molar ratio I | o | oav [ v ] ove | v | v
Catalyst — KOH/Cyy;

3:1 31 286 | 254 | 242 | 225 | 212 | 184 | 310

1:1 1:1 584 | 552 | 520 | 511 | 493 | 424 | 638

1:3 1:3 847 | 823 | 810 | 795 | 77,7 | 744 | 873

1:5 1:5 862 | 841 | 824 | 806 | 793 | 762 | 889
Catalyst— NaOH/C,iv.

1:1 1:1 523 | 476 | 462 | 450 | 430 | 384 | 60,0

1:3 1:3 823 | 796 | 765 | 751 | 742 | 710 | 847

1:5 1:5 839 | 812 | 792 | 775 | 756 | 73,9 | 86,0

With increasing of acetylene content it’s diffusion to surface of catalyst has
increased and at this at first physical and then chemical adsorption have carried
out. Adsorptive molecule of acetylene has formed with active center of catalyst
7 —complex transform mating in compound which has reacted with molecules of



alcohols with formation of VE. By alcoholyats AAAs don’t saturated by acetylene
than catalysts reagated with molecules of AAA what is prevented carring out of
reaction and is a cause of decreasing of VE yields.

Process of interaction of AAAs with acetylene at their ratio 1:3 was carried
out at 200 °C and duration 3 h. With increasing of KOH quantity in system it was
observed increasing of potassium alcoholyat content which has formed active form
of catalyst which has reacted with acetylene with formation of VE with high yield
and at this quantity of resin compounds has decreased. At content of KOH 10-20
mass.% in catalysts yields of VE sharply increasing and at following their
increasing before25-30 mass.% yields of forming products didn’t changed
practically.

At carring out of vinylation of AAAs by acetylene by heterogeneous method
in the presence of catalyst KOH/C,v. (20 mass.%) VE AAAs were obtained with
high yields %: 1=84,7; 11=82,3; 111=81,0; IV=79,5; V=77,7; VI=74,4; V/11=87,3.

Advantages of geterogenno-catalytical synthesis in comparasion with
gomogeneous-catalytical were determined. It is necessary to note that
geterogeneous-catalytical method of synthesis of VE AAAs is more economically
cheaper, ecologically safety and at this quantities of by products were increased.

Table 8
Some physico-chemical characteristics of synthesized AAA an their VE
oo | g [ || ong R
| C1;H1,0 160 145-147 1,9320 1,4560
Il C12H140 174 160-162 1,4887 1,1658
I C13H160 188 168-170 1,5126 1,1261
vV C13H160 188 174-175 1,5333 1,0765
Vv C13H160 188 178-180 1,5400 1,0010
VI C14H150 202 187-188 1,5360 1,9223
VII C16H140 222 191-192 1,0221 1,1280
VIII C1H1,0 172 153-155 1,4031 1,1784
IX C13H140 186 152-154 1,3628 1,1958
X C14H160 200 147-149 1,2531 1,1850
Xl C15H10 214 155-156 1,3800 1,2008
Xl C15H10 214 158-160 1,4283 1,2843
Xl C15H10 214 163-166 1,4302 1,2960
X1V C16H200 228 168-169 1,4387 1,3502

Esters of obtained AAAs were obtained in particule by their reaction
eterification with such carbonic acids such as acrylic, methacrylic and crotonical.
Process was carried out in benzol as solvent in the presence of H,SO,and it can be
presented by scheme:




R’ R
| H,S0, | 0
C¢HsC=C—C—OH + R"COOH CeHsC=C—C—0—C  + H0

R R R
where R": ~CH=CH,, CH,=C(CH,)- Ba -CH=CH-CHj

It was investigated influence of H,SOson reaction at it’s different
concentrations relatively to mass of AAAs: 10; 20 and 30%. At ratio H,SO, to
alcohol10% velocity of process has decreased and formation of VE AAA was
decreased.

At ratio of initial compound 1:3 and 20% of H,SO, yields of VE AAAs have
been increased. For example synthesized crotonical esters of AAAs have formed
with following yields (%) 1-46,4; 11-38,5; 111-36,2; 1VV-35,4; V-34,8; VI-32,5 and
VI11-49,0. In this case proton from H,SO, added to carboxylic group of molecule of
carbonic acid and has increased value of positive charge on carbon atom which
relive the carring out C-nuclophilic attach on molecule of alcohol.

At quantity of acid 30% yield of VE has decreased. Protons from H,SO,
added to pair oxygen atom of hydroxyl group of AAA what cause to decreasing of
their nucleophilness. At increasing of molecule mass of radical (methyl-, ethyl,
propel-) or it’s branching (iso-propyl-; ternary-butyl-) in molecules of AAAs their
yields (exception for compound VII) has increased.

With aim of obtain thiolglocoles of VE AAAs have been investigated their
reactions of hydrosulation in alkali and acid mediums with using H,S; for caring
out reactions in acid medium following optimal condition have been determined :
temperature 40 °C, duretion of reaction 6 h, solvent-chloroform, initial molar ratio
1:5; in base medium optimal conditions were following : solvent-CH3;OH, duration
of reaction 10 h, temperature 30°C. Results of experiments have shown that yields
products in alkali medium were higher than in acid melium. Also was determined
importance of nature of using solvents of yields of obtained products.

In IV chapter of dissertation «Elaboration of technologies of obtain of acetylene

alcohols and their vinyl ethers» technologies of synthesis of AAAs and their VE
are presented.

AAAs were synthesize by technology elaborated by S.E.Nurmanov and unit’s
the base for the first time as catalytical system has been used system
MOH+NH;+CHsOH and as refrigerator- liqguid NHs; which have provided
continues process by introducing in technological scheme additional spare
reservoirs and buffer saturators; also corporation and quantities of by- products,
forming in process which particular have been retanedi technological process on
secondary processing. In result of all this increasing of general yield of products,
lowing their cost and formation of waste have been achieved.

For the first time AAAs on the base magneous- organical compound (by
method of Grignard-losich) have been synthesize : technological process consist
from following stages: at first in saturator (3) mixture of ethyl bromide (1) and
magneous that is reactive lozich, than mixture from saturator (3) is carried out to
buffer saturator (4) were solvent (TGP) is added (5) and at this catalytical system is
formed for interaction of PhA with ketones after which mixture from saturates is




cooled by liquid NH; and is carried out in reactor (8). PhA (6) and ketones (7) in
equimolecular quantities is mixed during 4 h.
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Figure.3. Principal technological scheme of obtain AAAs with using of
magnesium compounds.
1,5, 6,7, 10, 12- reservoirs; 2- bunker (for Mg); 3, 4- saturator; 8- reactor; 9-
hydrolyzer; 11-extractor; 13- rectification column.

TGP in process has implemented function not only solvent but also of
catalyst. At this temperature in reactor must be 0- 5 °C. After completion of
reaction mixture is hydrolyzed in hydrolyzer (9) by icy water (10) and dilute HCI
is added for dissolution of deposit. Forming solution is pawed in extractor (11)
where is extra gated by diethyl ether (12). Ether part is and is directed in
rectification column. Remaining water part is extracted of wise by ether and
ether’s part is dried by waterless Na,SO4 and than is directed in column where
AAA is extracted.

In rectification column intermediate and by- products are isolated by physico-
chemical methods. Resin-line products— residue in column is washed by DEE and
solid layer was rendered harmless at temperature 400 °C.

VE AAA:s for the first time were obtained on the base of local raw material on
the «Navoiazoty» and at this using of catalytical systems MOH/C,,. has allowed to
obtain products with high yields. At production of VE AAAs by catalytical method
first in reactor from quartz glass is prepared catalytical system from activated coal
and KOH and than AAA is delivered in reactor through dozator and vinylating
agent- acetylene from gasholder. All this is first stage of technological process and
at this temperature is controlled by thermopair and pressure- by manometer. In
following stage formed solution of AAA and VE are extracted by DEE and extract
is directed in rectificated column. Then rectification was carried out at which
division of it’s on fraction was carried out.
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Figure.4. Principal technological scheme of obtain VE AAAs by
heterogeneous catalytical method

At production of VE AAAs forming by products have been division by
physico- chemical methods and thermos part of them was directed for repeat using
and remain part was utilized.

In five chapter « Using of aromatically acetylenes alcohols and their vinyl
ethers » are presented results by using of AAAs and their ethers in different fields.

Biological properties of synthesized AAAs against microorganisms-
bacterium’s and fungous inducing of biocorrossion of steel and metallic
constructions, equipment using at storing and processing of oil and gas. In result of
investigations it was determined that destruction of oil indused in general such
microorganisms as Micrococcace, Pseudomonace, Rhodococcace, Thiobacillus,
Acinetobacter sp. and families Vibrionace; Gallionella and Vibrionace induced a
aerobic corrosion. Microorganism induced anaerobic corrosion are attributed to
families Desulfovibrio and Desulfotmaculium. It was determined that from
synthesized AAAs compounds VII, | and Ill are very active biocides against
bacteriums and funguses containing in products of oil-processing.

In system «Mubarekneftegaz» and deposits «Urtabulak», «Dengizkul» and
«Khauzaky it was determined that content of sulfur and it’s compounds is equaled
4,5-5,0%; in deposits «Karakumy», «Pamuk», «Alan», «Zevarda» and
«Kukdumalak» their content is equaled from 0,08 to 0,1%. Properties of VE AAAS
by isolation of H,S from oil and gas have been investigated.

In result of caring out investigations on the base of local raw materials have
been elaborated phosphorous-containing AAAs and their VE which were proposed
to use as inhibitors of salt-deposits on metallic constructions at processing of oil
and gas.



CONCLUSION

On the basis of the researches on a doctoral theme «Synthesis of aromatic
acetylenic alcohols and their vinyl ethersy» provided the following conclusions:

1. Applied catalytic system KOH+TGP and NH;+KOH+CH3;OH obtained on
the basis of local raw materials and industrial waste serve to improve aromatic
acetylene alcohol production technology.

2. Systematization process for producing aromatic acetylene alcohol based
phenylacetylene, aniline and organomagnesium compounds is essential.

3. Expediency effective catalyst compositions with nanostructures based
impregnating alkali activated carbon of different sizes during vinylation of
aromatic acetylene alcohols homogeneous and heterogeneous catalytic methods.

4. Synthesis of new derivatives etherification various acetylenic alcohols and
aromatic vinyl ethers hydro sulfuration will serve to expand the industry synthesis
of organic compounds.

5. It has been shown that the development of technology for producing
aromatic acetylenic alcohols and vinyl esters using local raw materials, waste or
by-products, catalysts and process equipment will be improved and the
development of the technology of organic chemistry or organic substances.

6. Applications aromatic acetylene alcohols as corrosion protection of
biocides in the biological corrosion of steel and metal industry equipment Oil and
gas leads to a 80-82% disinfection of bacteria and fungi and improve the
performance properties of metal equipment.

7. The use of vinyl esters of aromatic acetylenic alcohols for complex
allocation of sulfur compounds from the oil, petroleum products and natural gas
reduces the amount of sulfur compounds to 42-55%.

8. The use of phosphate esters of aromatic acetylenic alcohols as scale
inhibitor industrial wastewater, and vinyl esters of thiodiglycols as cross linking
agents in the production of rubber and rubber products leads to economic
development of the chemical industry.
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