Y3BEKUCTOH MUJUINI YHUBEPCUTETH XY3YPUJATY ®AH JOKTOPH
WJIMHUHA JAPA’JKACUHHU BEPYBUYH 14.07.2016.K.01.02 PAKAMJIN NJIMUI
KEHTAIII

TOWKEHT KUME-TEXHOJIOT'USI UHCTUTYTHU Y3BEKUCTOH MUJJIUIA
YHUBEPCUTETHU

3usaayiiaeB OauikoH JramoéepaueBry

APOMATHUK ALHETUJIEH CIITUPTJIAPU BA YJIAPHUHI' BUHWNJI DOUPTIAPU
CHUHTE3HU

02.00.03 - Opranuk Kumé

(xumé pansiapm)

JOKTOPIUK JUCCEPTALIUACHU ABTOPE®EPATH Tomxkent — 2016 iina

VIK: 547.42.284.312.362.384.398.538.662.665.

JloKTOpJINK quccepTalusicu apTopedepaTu MyHIaApHKACH



OrnaBiieHune apropedepara J0KTOPCKOM AMCCePTANUM
Content of the abstract of doctoral dissertation

3usaymiaeB OIUmKoOH DdraMOepIneBuy
ApOMaTUK alleTUJIeH CIUPTIIapU Ba YIapHUHT

15370020 eT10) 21 00) B2 0) 1 WA 705 4 L cic) Z SO USRS

3usaynnaeB OnunKoH DraMOepaueBuy
CuHTE3 apOMaTUYECKUX allETUIICHOBBIX CIIUPTOB

U UX BUHUITOBBIX DHPOB. ....etiieitieeiiieeiieeensteeesreesseeesnsaeesseeesseesssseesssseesnssessnsses 29

Ziyadullaev Odiljon
Synthesis of aromatic acetylenic alcohols
and their VINY] €thers.........ooooiiii e e e

DBJIOH KWIMHTAH HIIap pyrxaTu

Crucok onmy0IuKOBaHHBIX paboT

List of published WOTKS.........cc.ciiiiiiiiiiieiieceecee e e
Y3BEKUCTOH MUIJIMM YHUBEPCUTETHU XY3YPUJIATH ®AH
JTOKTOPHU NJIMMM JIAPAXKACUHU BEPYBUH 14.07.2016.K.01.02
PAKAMJUIA NJIMHAHM KEHTAI

TOIWKEHT KUME-TEXHOJIOTUSI UHCTUTYTU Y3BEKUCTOH
MWJIJINIA YHUBEPCUTETH

SUAAYIJIAEB OAUJI’)KOH STAMBEPIUEBUY

APOMATHUK AIETHUJIEH CITMPTJIAPHU BA YJIAPHUHI' BUHNJI
IPUPTAPU CUHTE3HA



02.00.03 - Opranuxk kumé

(kumé pannapn)

JOKTOPJIUK JUCCEPTAIIUACHU ABTOPE®EPATH Tomxkent — 2016 itna

JIOKTOPJIMK JMccepTalmusic MaB3ycu Y30exucton PecnyGnukacu Basupiaap Maxkamacu
xysypugaru Oumii arrectaumusa xkomuccuscugaa 28.04.2016/B2016.2.K138 pakam O6ujan pyiixatra
OJIMHTAH.

JIoKTOpIHK AuccepTaiuscu TOUIKEHT KHME-TEXHONOT s HHCTUTYTH Ba Y 36eKHCTOH Musniuii
YHHUBEPCUTETUAA Oa’KapuIIraH.

Huccepranus aBropedeparu yu Tiiza (¥30ek, pyc, uHmm3) Bed-caxudacu (ik-kimyo.nuu.uz)
xamaa «ZIYONET» tasmum ax00poT TapMoruaa (Www.ziyonet.uz) >KOiIamTupurag.

Nnavuii macnaxarun: UkpamoB AonyBaxad
TexHUKa (pannapu JOKTOpH, Ipodeccop

Pacmuii onnmonenTiap: Aoaymykypos Aupap Kaouposuu xumé danmapu
JIOKTOPH, TIpodheccop

MyxuaaunoB baxonup ®@axpuainHoBu4
kM€ (haHIapu TOKTOPH, podeccop

A3u3oB YmapxoH MyxrapoBu4
kM€ (haHIapu TOKTOPH, podeccop

ETakyu TalmIKUIOT: CaMapKaH/:[ AaBJIaT YHUBCPCUTCTHU

Jluccepranus XuMosAcH Y30ekucton Mummii yHuBepcuTeTH Xy3ypumard 14.07.2016.K.01.02
pakamm Mnmuit kenramsunar 2016 dum «_ » coar ___ Jaru Maxiucuaa Oymub yramu.
(Mamzmn: 100174, Tomxkent, YauBepcurer kydacu, 4 yit. Tem.: (+99871) 227-12-24, dakc: (+99824)
246-53-21; 246-02-24. E-mail: chem0102@mail.ru).

JlokTopauk auccepranuscu OunaH Y30ekucToH MWLM YHUBEPCUTETHHUHT AXOOpOT-pecypc



MapKaszuja TaHWmUIm MymMkuH (Ne  pakamu Ounal pyiixarra onmunra). Mamsun: 100174, TomikeHt,
VYausepcuret kydacu, 4 yit. Temn.: (+99871) 246-67-71.

Huccepraius apropedeparu 2016 #iw « » KYHM TapKaTUJIIH.

(2016 #imm «___ » Jlaru paxamiu peectp OaéHHOMACH).

A. C. PajgukoB
daH TOKTOPU WIMHI JapakacHHU OSpyBUH
WIMHIA KEHTalll paucH K.. 1., mpodeccop

. A. I'agyposa
dan nOoKTOpU WIMHIN JapakacHHU OepyBYH

MMM KeHTall KOTHOU K.(). 1.

A. K. AdnymykypoB
dan noKTOpU MIMUIT JapakacuHH OepyBYn
WJIMUH KEHralll Xy3ypuJard UiMui CEMUHap
paucu K.¢.1., mpodeccop
Kupum (10KTOpPJMK quccepTAlUsiCH AHHOTAIUSACH)

JAuccepranusi MaB3yCMHMHI H0J3ap0jauru Ba 3apyparu. byryHru kyHaa
’KaxOH/1a 3aMOHAaBMI MHHOBAIlMOH TEXHOJOTHsUIap €paamuaa HeT-ra3 CaHOATUHU
nuBepcuduKasIam acocuaa Ouosoruk ¢aon, HoEO xoccanapra sra Oynraxn
Typiu TyMaH OpraHuk Oupukmanap onuml 62-67% Hu Tamkun kuiagu. Hedr Ba
ra3Hu KUMEBHM KalTa HMIUIAII XaMJla HO3UMK OPraHUMK CHUHTE3 aCOCHUA KUIIIOK
xykanuru, Kum€, (apmaieBTUKa, TYKHUMadyWJIUK, SHEPreThKa, aBTOMOOWIb Ba
aBUACO3JIMK CaHOaTH YYyH TYpJM XWI T[pernapar Ba Marepuaiap HIuiad
YUKapIIIa FOKOPH camMapaJIopIuKHU HAMOEH KUJIA/IH.

PecnyOnukamMu3 MyCTaKWJUIMKKA SpuIlraHaad OyEéH KUME caHoaTuja sHTU
TypJard MaxcyJlOTIapHU UILIA0 YUKAPUIITHUA PUBOAIIAHTUPHUII UYHATUIIIA UIMUN
M3JIAaHUIIUIAPHA IOKOPHU JlapaXkaa TalllKWi ATUII Ba Maxauiuid OO030pHU HUMIOPT
VpHUHM O0ca oJaguraH KUMEBHM mpenapatiap OujaH TabMHUHJIAII OOpacHia KEHT
KAMPOBJIM 4Opa-Ta0upiiap amaira OmUpuiInO, MyalsiH HaTWXKadapra SpUILIHIIA.
by 6opana maxamnuii xomaménap acocuaa unuiad yukapuirad HedT-ra3 caHoaTh
KypwiMalapuja KOppo3usi Ba OHOKOPpO3MsS >kKapa€HM XaMJa KamiaM XOCHII
KWIyBYM Ty3Japra Kaplid aHTUKOPPO3WOH Ououujiap, WHrHOUTOpIap Ba
MOHUTJIAPHU aJOXUAa TAbKUII MyMKHH.

ByryHru kyHzaa xaxoOHJa KHUME CaHOATWUra 3aMOHABUUI TEXHOJOTHUSJIApPHU
KUPUTHUII OPKAJIM SIHTU TypJard OpraHUK OupHKMajap CUHTE3 KWJIHUII, YIap
acocuzia HOE0 Xoccanapra sra NojMMep Ba IUIACTUK Marepuasiap, SpUTyBUHIIAP,
byHrunuIap, CTUMYISITOpIap, aHTUOMOTUKIAp, TapMOHJIAp, €JIUM Ba OYEKIap
saparuil nom3ap0 Basudanapaan xucobnananu. dasopckuit, ['punbsap-Monuu Ba



IMA30TUpJAIl pEeaKUUsJIapyd acocuja SHIM apoMaTHK aleTWIEeH CHUpTiIapu Ba
VIQPHUHT BHHWI J(QUPIapUHU CHHTE3 KWJIHII, MaxCylOoT YHYMHHH OIIHPHIIIA
IOKOpH camapa OepaauraH MeXaHU3MJIApHU HIIa0 YMKHIL, HKOJIOTHK TO3a,
YUKUHJIMCU3 PECYpPC TEKAMKOP TEXHOJOTUSIIAPHU SIPATHIL, apOMaTHK alleTUJICH
COUPTIApU Ba yJApHUHT BUHWI 3(UpPIApU TO3AJIUTH, TY3WIUIIN Ba XOCCATApUHU
3aMOHaBUI (PU3MK-KUMEBUH yCy/ulapJa aHHWKJIAll, yiaapJaH KUMEBUU KOppo3usaa
UHTHOUTOpNIap, OMOKOppO3Us Kapa€HUra Kapui Ouonuaigap, KariaM XOCHII
KWIYBYM KOMIIOHEHTJAP YYYH MOHUTIAP Ba KUIUIOK XYy>Kanuruaa aedonusHTiap
cudarnaa Kyuiai kabu macanangap A07a3ap0 XucoOIaHaIu.

V36ekucTon Pecnybnukacu Ilpesupentununr 2008 iwn 15 wurongaru
[TIK-916-con «/HHOBaIMOH JoWHMXajlap Ba TEXHOJOTHSUIAPHU WIUIA0 YHKAPHINTA
KYJUTAIIHA parOaTiaHTUpHUIT OYiinua KYIIMM4Ya dYopa-Taadupiap TYFPUCHIANTH,
2010 #iun 15 nexabpaaru I1K-1442-con «V36eKnCcTOH Pecnybnukacu caHOaTMHUHT
2011-2015 #wmmmapaa pUBOXKIAHUIT HUCTHKOOIUIapu TyFpucuia»tu  Kapopmapu
Xamaa MasKyp (daonmsaTra TErMnuiM OOIKa MEbEPUU-XYKYKHH — XyxoKariapaa
OenruiaHraH BasudanapHU aMajra OIIMPHINIA YIIOy JUCCEepTalus TaaKHKOTH
MyailsiH gapaxkaja Xu3MaT Kujiaaau.

TanKuKOTHUHT pecny0auKa ¢paH Ba TEXHOJIOTUSVIAPU PUBOKIAHUIIH
HHMHI YCTYBOP iyHAJIMILIapUra 0orJuKIapu. Maskyp TaJIKUKOT peciyOiinka
¢an Ba TexHonorusuiap puBoxkiaaHuMHUHAT VII. «Kumé texHonorusiapu Ba
HAHOTEXHOJIOTUSIIApU» YCTYBOP MYHAIUIIUTa MyBO(DUK OaskapuiraH.

Jnccepranus 0Viimua XOpH:KHii MIMHI-TAIKHKOTIAp mIApXH. 'ApoMaTuk
aleTWIeH COUPTIApU Ba YAAPHUHT BUHWI 3(DUpIapvHU CUHTE3 KHWIHIL, HUILIa0
YUKAPUII  TEXHOJOTHSJIAPUHU  SpaTUIl  Ba  KYJUIAHWIUII  COXaJlapUHHU
KEHTaUTUPUILTa MYyHANTUPWITaH WIMHMM W3JAHULLIAD JKAXOHHUHI €TaKYM WIMHUHI
Mapkasjiapy Ba OJHMM TabliuM Myaccacanapu, xymianaH, Delft University of
Technology (Hunepnanaus), Institute of Bio-Chemistry (I'epmanus), Institute of
Organic Chemistry ([lanus), University of Ferrara (Uranus), University of Lyon
(Opannust), Federal University of Campina Grande (bpasunus), West Virginia
University (AKII), The University of Tokyo (Anonwus), University of Gulbarja
(Xunaucron), Ain Shams University (Mucp Apab pecnybnukacu), Christchurch
University of Technology (Aurm 3enangusi), Korea Institute Science and
Technology (PKanyowmit Kopest), Institute of Organic Chemistry Ba Institute of
Organoelement Compounds (Poccust), Aristotle University of Thessaloniki
(I'petust) om0 GopHIMOK/IA.

AleTuiieH CHUpTIApH, YAAPHUHT YyJIapHUHT BUHUI 3(uprapu CUHTE3W Ba
UNuUiad YMKApUIl TEXHOJOTHSIAPUHU sIpaTHINra OHJ JKaxoHJIa onul Oopuirax
TaIKUKOTIAP HaTWXKacuaa Karop, >KymjajaH, KyWHJIard WIMHA HaTKaiap
OJIMHTAaH: apOMaTUK aleTWICH CHUPTIAPUHU Typiud XOM-allénap, SpUTYBUM Ba
Karajau3aropjap acocuja CHUHTe3 KWIMHIAH, YJIapHU HIJa0  4HKapHIl
texnonorusnapu sparwirad (Federal University of Campina Grande, bpazunus;
Korea Institute Science and Technology, Seoul, Republic of Korea); umkopuit
MeTajuiap, MIIKOpJap, KOMOMHAIMSJIAHTaH OFUP MeTajulap, MUHEpasl Ty3jap Ba
HaHOKaTajau3aTopiap €pAamMuaa apoMaTHK aleTUJIEH CIUPTIApU CUHTE3 KWJIMHIaH



(Aristotle University of Thessaloniki, I'peniusi; The University of Tokyo, SAnonus);
alleTWJIEH Ba YHUHT TOMOJIOTJIAPH, OJJIEMEHT OpraHvK OWpHKMajap acocuia
cnupmiap onuil TexHojorusuiapu sparunran  (Institute of Organoelement
Compounds, Poccus; Vienna University of Technology, ABcTpus); anertuieH
cnupTiapu kuméE, dhapmamms Ba HedT-ra3 caHOATHUIA TYpIH MakKcaaiapnaa, BUHUI
saupnapu 3ca MyM, pe3rHa, eTUM Ba IUTacTMaccajapHu onumiaa (oigananuiran
(University of Gulbarja, Xunaucron; Institute of Bio-Chemistry, ['epmanus;
University of Ferrara, Uranus; University of Lyon, ®panuus).

Jyné€na aneruneH OWpUKMaTapUHU CUHTE3 KWIHMII cOXacuja KyHujaru
YCTYBOp HYyHanumapaa TaIKAKOTIAp onub OOpHIMOKIa, KymiagaH apoMaTHK
aneTwieH crnupmiapuHu  cuHTe3 Kuiumga  Et,O+PhMe+Hex, TiCl,/Me,S,
Et;N/Zn(OTY), Ba Cl,Ti(OPh), cenextuB HaHOKatanm3aTop Kysuiami, HedT-ra3 Ba
KUME CaHOATH YMKWHIWJIAPH acOoCHAa apoOMaTHK alleTUJICH CIHUPTIApU Ba BUHUI
sadupiapu UIUIA0 YUKAPHII, apOMATHK alleTUICH CIHUPTIAPUIAH TYPJIH XUJ SHTU
aBJIOJI BUTAMHHJIAP, TOPMOHJIAP, aHTHOUOTHKIIAP, aHTHOAKTEPUOJIOTHK OHUOIHIap
SpaThlll, Xapoparra YuAaMid MOJUMepiiap, pEe3WHa-KaydyyK MaxCyloTiaapu Ba
MOJIEKYJISIp  DJEKTPOHMKA HaHOMaTepHalapd OJNHIIAA apOMaTUK aleTHIICH
CUpTIapyu BUHWI d(DUpIaApUHA STHTU TUKYBYHM Ba YOKJIOBYM areHTIIap cudaruaa

1 .
— Jluccepramyst MaB3ycH Oyin4a XOpWXKHN WIMHI-TaIKUKOTIAp mapxu 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 Oomrka Man6anap acocuaa HIUIad YHKUITAH.

KYJUTall OpKaiu, HYHAITUPWITaH XyCycHUsITra 3ra 0yiaran 6uonoruk ¢paoiu
OMpUKMaTapHU SPATHIIL.

MyaMMOHMHI ypraHwiIranJiMK Japaxacu. AleTuiieH OupHuKMaIapu
KuMécH, (U3UKACH, TEXHOJOTHSICH Ba KYJUIAHWIMIIM Oyiuda onub OopunaérraH
WIMHUR-TAAKAKOT MIUIAPH KaJdall PUBOKIAHMOK/1A.

PecnyOnukana amerwieH Oupukmaiapu KUMECH coxXacuaa Oup Karop
ouMIIap WJIMHMKM u3jaHunuiap onud 6opras, skymnagan T.C.Cupnuboes anerusieH
acocujia OopaauraH KUMEBHM  skapaCHiapHUHT  (yHIAMEHTald  Hazapuil
KOHyHUsITIIapunH siparrad. [[.A.FOcynoB pax0apiauruaa aneTusieH yrieBoa0poI
Japu acocujia SIHTM KOMIUIEKCOHJIAp, MOHAJIMAIIMHYBUM CMOJanap, Ty3 KamiaMm Ba
KOppO3UsAra Kaplid WHTHOUTOPJIap CUHTE3 KUJIMHTAH Ba yJIapHHU CaHOAT/a KYyJuUlall
xopuit atunrad. A.I'MaxcymoB pax0Oapiurua mpornaprui CiupTH acoCHIa XUl Ma
XU TY3WIMIIaTM MYpakkad TeTepOLUKINK OMPUKMAIapd CUHTE3 KUJIMHTaH Ba
yIAQpHUHT THOOMETHA KYJIIAaHWIHMII coxajdapu aHukiarad. A.VIKpomoB areTuieH
YIJIEBOAOPOAJIApU KUMECUAA TYpiAu XWI TeTePOTreH-KaTaIuTUK CcUcTeMaliap
KyJUlall ~ OpKaJld ~ MaxCyJoT YHYMUHH OILIMPHINra SpUIITaH Ba  SHTH
Karajau3aTopjapHU caHoaTAa Kyuiamra >xopuil strad. C.O.HypMOHOB TOMOHUIaH
MOJIEKyJacuia TUAPOKCUI TYPYyXH CakjIaraH OpraHUK OMpHUKMaTapHU BUHUJUIAII
PEaKIMSUTAPUHUHAT TEXHOJOTUSIIAPUHU TAJAKUK KWIHII OYiinya OWp KaTrop HUIILIap
amaJra OlMpUIITaH.

Xopwxkna ymOy uynamumaa b.A.Tpopumo Ba O.H.TeMKUHHUHT WIMUIA
UIUTApU alleTWIEH CHUPTIApU BHHWI 3(QUPIAPUHHA FOKOPH aCOCIU CHUCTEMallap



acocyzia cUHTe3 Kwiuiira Oarunuianrad. JIL.B.CHeryp »5iaeMEHT OpraHuk
OupukManap acocuja TYWMHMaraH CHUPTIAP OJUII TEXHOJOTUSICUHU SpaTUll,
A.AFrignani amneTwieH CHUPTIApUAAaH TEeMHp Ba MyJIaT MaTepUaUIapuHU
KHUCJIOTAJIM KOppo3usicura Kapimu uHruouropnap sparum, M.F.Rodrigues nedt
MaxCyJOTJapuaH yIJIEBOAOPOA (QJIKHWH) JIApHM aXXpaTHO OJIMIIJIa TEeTepOreH
KaranuzatopiaapHuHr poiuHu Taxjauin  Kuiaui, C.C.Froese HedT MuKpo
OpraHM3MJIapy Ba yjapra Kapiuu mpenapamiap unuiad uwkum, M.Wiggers
alleTWJieH OMpUKMallapy acocuja cMoja, pe3uHa, €JUM Ba IUlacTMac-calapHU
SPUTYBUM TMpernapamiap umiad uywmkapuil, A.Viola BuHMI 3dupnapu acocujia
oNIMMep  MoAjaiap  onum  TexHojorusicuHu, J.M.Petersen  aneruiieH
COUPTIADUHUHT Mypakkad BHHWI XocwiajdapuHu wunuwad uwkum, J.Okawa
alleTWJIEH CINUPTIAPUHA HAHOKATaJIU3aTopiap WIUTUPOKHUIA CHUHTE3 KWJIUII,
M.A.Hassan ¢ypaHHu XJIOpAM XOCWIAJlapuiaH TeTparuapo-(ypaH spuTMacuia,
JUTUN OyTHIUIAT KaTajau3aropiapd UIITHPOKHA ALETHIEH CHUPTIAPUHU HOKOPHU
yHyMaa onum  TexHonoruscuHua sparuml, E.J.Corey anerwneH Ba  YHHHT
roMOJIOIVIapyd acoCHJia OJIMHAJAUIaH MOHOMEpPJIApPHUHT PE3MHA CaHOATUAA KyJUlall,
R.V.Wannort amnerwieH crnupTmIapuHUHT MeAuIlMHana, Yumeng Xi HedT-ra3
caHoaruna Kystam, B.A.Kulkarni sca anerwien chnupmiapu 3amOypyfiapra
Kapmu  OHOJOTMK  (AaOJUIMTMHU — YpraHuil oOpKaid ymly HYHAIWIITHUHT
PUBOXIIAHUIIIUTA YIKAH XHUCCa KYIIraHiap.

Xo3upru mnanTaa apoMaTWK aleTWIeH CHUPTIapd Ba BUHWI 3pupiapu
acocuza TYypiau XWl OSPUTYBUWIAp, enumiiap, OYEKmap, AOpU mpenapariap,
MOHOMEpIap, OMOLKIap Ba MHTHOUTOpap cudaThaa KyUIaHUIMOK/IA.

Maszkyp naucceprauus Typiaud ycy/uiap EpaamMpaa  apoMaTHK — aleTHIICH
CHUpPTIapU Ba YJIAPHUHT BUHWUI S(QUPIAPUHU CUHTE3 KWIUII, WUIUIA0 YUKApHUII
TEXHOJIOTUSAJIADUHU  ApaTUIl, MaBXKyIJapuHU TaKOMWUIAIITUPHIL, YJIAPHUHT
caHoaT/Aa KYJIJaHWIWII COXaJapuHU aHMUKJIAll KaOW MyaMMOJApHHU EYHIITa
WYHAITUPUITAH.

MamitakaTumusaa oo O6opuiran TaJIKUKOTJIap/ia aleTUIICH
YVIIIEBOJOPOAJIAPH  AacOCHJla SIHTM OpraHuK OMpHUKMajapHU CHHTE3 KHWJIHIIL,
VIAPHUHT (PU3HUK-KUMEBUI XOCCAJIApUHU THU3UMIIM paBULAA TaxJIMJ KUJIHIILL,
MaxaJUIMi XoMm-aménapaan KeHr (oijanaHuIl, YUKUHIWIAPHU KalTa HIUIan
acocua KuMMar0axo, MMIOPT YpHUHU OOCYBYUM, CAHOATAA MaKCaajlu
doiigananuil MyMKAH OYJIraH Marepuaiap Uiuiad YuKapuil TEXHOJIOTUSIIapUHU
ApaTUIl OPraHWK KUMEHUHT YOy HYHAIMIIAIA TaIKUKOTIAPHU amaira OIIUpPHIL
WIMUR-aMaIui aXxaMHsITTa ora XucoOIaHau.

Juccepranusi MaB3YyCHHMHI JHMccepTanus O0a)kapwjraHn oOJMil TabJIuM
MYAacCaCaCMHMHI WIMHH-TAIKUKOT HILIAPU OWJIaH OOFIUMKIMrU. Jluccepramus
TAJKUKOTH Y306eKHCTOH Mummii yHuBepcuTeTH Ba TONIKEHT-KHME TEXHOIOTHS
WHCTUTYTUHUHT  WIMHH-TQIKUKOT  HIUIApU  PEKACUHUHT  «AUETHICHHUHT
reTeporeH y3rapuiulapyd y4yH MaxaJUIMil XoM aménap acocuaa Karajlu3aropiap
UIUIad YUKAPUINHUHT UiIMui acocmapu» (D7-13-0OT-012420, 2012-2014 iiid.),
«Koppo3usira Kapmu SHTY  aBioj OWOLMIJIAPUHM TEXHOJOTUSICUHUA —HIIIA0
gpKapuIl Ba «Y30ekHedreras» MXK HedT KOpXOHAmapuaa CaHOAT TaxXpuOa



cuHoBuaad yrkazumn»y (KA6-001, 2012-2014 #if.) MaB3ycujgard amaiui
Jounxanap goupacuaa OaxkapuiraH.

TagKUKOTHHHI MAaKcaaM SHTU ycyiuiap EpaamMuja TaHJIaHTaH apoMaTHK
aleTWICH CHOUPTIApH Ba BUHUI dPUpIapUHU MaXaJUTMil XoMali€ Ba YMKUHAWIAP
acocuia CHUHTE3 KWIHIL, YJIApHU MIUIA0 YMKAPUIL TEXHOJIOTHSJIAPUHU SIPATHUIIL
XamJa MaKcaJJIu KYJUTAHUIUII COXATapUHH aHUKJIalllJIaH noopar.

TagKMKOTHUHT Ba3udaapu:

Typau ycymtap Epmamunaa (eHUJANETUICHTa alpuM  aibAeTujIap Ba
KETOHJIAPHU TabCUP ITTUPHUII OPKAJIU apOMaTUK AlETUIEH CIUPTIAPUHU Xap XHII
KaTaJu3aTopjapHU KYJUIall OpKalu IOKOPU YHYM OWJIaH CHHTE3 KWJIMIIHU TaIKUK
KWINII, OJIMHTaH HaTWXXajdapHU KUMEBUM Hazapusjap Ba KOHYHUsITIAapra TasHUO
TU3UMJIMA TaxXJIWJI KWIHII Ba aPOMATHUK AllETUJIEH COUPTIAPUHHA CUHTE3 KWJIUIIHUHT
HUCOUN caMapaJopJIMK KaTOpU Ba YCYIMHU WIMHM acociali;

TaHJIAHTAaH apOMAaTHK AaleTUJIEH CHUPTJIApUHHA AaleTUIEH HWIITUPOKU]IA
MOH+IMCO+IM®A;  CsF+MOH+JIMCO Ba MOH/Cy,,,  KaTamuruk
CUCTEMaJapd acocuja BHUHWUIALI, IIYHUHTACK allpuM TYyiMHMaraH KapOoH
KHUCTIoTanap OWiIaH STepU(PHUKAIUS PEAKIUSUIApUHU OIUO OOpHUIl OpKalud MOC
paBUIIar BUHWI dS(UpIapHH CHHTE3 KWIHII XKapaCHU Yy4yH OSHI MakOys
IAPOUTIIAPHU aHHUKJIAII;

apoOMaTHK aleTUIeH CIHUPTIApU Ba BUHWI d(DUpIaApHU XOCHI OYIUII YHYMHU
Ba KUMEBUM peakUUsUIapHUHT OOopHIMra Xapopar, peakius JaBOMUMINTHU,
APUTYBYWIIAp, KaTaium3aTopyiiap Ba OOINUIAHFUY MOJJQNIap KOHIICHTPAIMSICH,
MUKJOpPU Ba TaOWaTH TabCUPJIApU, PEaKlUs KUHETHKACH Ba MEXaHU3MIIAPUHU
Hazapuil KOHYHUSITIAp €pAamMua, Xoccamapuau GU3NK-KUMEBUN yCysuapa,
KBaHT-KUMEBUI XUCOOIaUIapUHU 3aMOHABUM KOMITBIOTEP AACTypiIapu acocujia
aHUK/JIAIIL,

apoOMaTHK aleTUIeH CIUPTIApU Ba BUHWI dPUPIAPHU UILIA0 YUKAPUITHUHT
UKTHCOAMN  caMapajop, OKOJOIMK XaB(cu3, UYWUKUHAMCH3, DHEpPrusi Ba
PECYPCTEKAMKOPIIMK UIIA0 YMKAPHUII TEXHOJOTUSTIAPUHN TAJIKUK KUTUIIL;

apoMarvk aunetwieH coupmiapuan  Dasopckuii, [pungasp-Houmuy Ba
IUA30TUPJIAIT  peaKIusIapuaa, BUHWI J(PUPIApUHU TOMOTEH Ba TeTEepOreH
KaTaJUTUK BUHWJUIANI Xamja dTepuduKaius peakiusiapuia CUHTE3 KWIMIIIHUHT
KyJIail yCYJUITapUHU UIIa0 YUKHUIIL;

CUHTE3 KWJIMHTAH apOMaTHK aleTUJIECH CIUPTIAPUHUHT HEedT Ba ra3HHU KanTta
WIUTAIl METaul Ba IyJjar KypuiaMmaiapujaa OMOKOPpO3Hs >Kapa€HUHH KEJITUPUO
YUKAPYBYM MHUKpOpraHu3miiapra Kaplii aHTUKOPPO3UOH  XyCYCHSTIAPUHU
AHUKJIAILL,

UHrUOUTOp cudaruga sSpaTwiraH apoMaTHK aleTWIeH CHUPTIapd BUHUI
3¢upuHN He(dT-ra3 MaxCylOTIApUJAH OJITUHTYTYPTIM OMPUKMaJIapHH KOMILIEKC
aXpatud ONyBUM mpemnapariap cudaTuaa KYJUIANTHUHT sSHA/la TaKOMUJIIAIITaH
UYInapuHu UIUIa0 YUKUII.

apoMaTHK areTuwieH cnupmiapu docdariu Ty3napuHU Ba BUHHI d(OUPUHUHT
THOAUITIMKOJUIADUHN CUHTE3 KWIHII OpPKajly YylapJaH CaHOATAa KamiaM XOCHII
KWIyBYM KOMIIOHCHTJIApra Kaplii WHTHOWTOpJIap Ba pe3WHA-KaydyK MIIIa0



yuKapuiiga OOFJIOBYM (YOKJIOBYM) areHTIap cudaruga amanuérra TaaOWK STHII
Oyiinua Takindaap KHPUTHUILL.

TaaKUKOTHUHI 00BEKTH apOMAaTHK alleTUJICH CIIMPTIApH, BUHUI d(UPIIapH,
TOMOTEH Ba TeTepOreH Karayiui, Ouonoruk ¢daon mojmanap, HepT TapkuOumaru
OakTepusi Ba 3amMOypyFJiap, Ty3 KarjiaM XOCWJI KUJIYyBUM KOMIIOHEHTJIAp, MarHui
OpraHuK OMpHUKMaap, TypJjiv KaTajau3aTrop Ba SpUTyBUMIApAAH NOOpAT.

TanKUKOTHUHI MpeAMeTH (EHWIANCTHIICH, aHWINH, KPOTOH ajbJCTHINA Ba
KETOHJIAp, apOMATHUK alleTWICH CIUPTIApH, BUHWI, aKpWJI, METakpwi sdupiap,
IOKOpU acoCiu CHCTEMa Ba Karaju3arop, Ty3 KamiaM XOCHJ KWJIyBYH
KOMIIOHEHTJIap, HETHUHT OJITUHTYTYPTIU OUpUKMaTapyu XUcoOmaHaIu.

TankKukoTHUHr ycy/uiapu. Jluccepranus uWIuja TOMOT€H Ba TE€TEPOTeH
KAaTaJIN3, CHUHTE3, 3aMOHABUM CHEKTPOCKONMS YCYJUIapH, KBAaHT-KUMEBUM Ba
DIIEMEHT TaxJIWiIM, Xpomororpadus Ba GUBHK-KUMEBUN TAIKUKOT YCYJUIApU
KYJUIAHWITaH.

TanKUKOTHHUHI WJIMHI SHIWINTH KyHugaruiapaad uoopar:

KOH+TT'® Ba NH;+KOH+CH;0H romoreH-kaTaauTUK CUCTEMallap/a,
MarHuil OpraHvK OMpUKManap acocuja Ba IMA30TUpJIALl peakuusapu €paaMmua
SIHTY apOMAaTHK alleTHJICH CIUPTIapu CUHTE3 KWJIMHTAaH XaMJla apOMaTHK alleTHIICH
COUPTIAPUHU CHHTE3 KWIMII HUCOUMWA caMapajJopiuK Karopu Ba YCYyJIu
aHUKJIAHTaH;

KETOHJIAp MOJIEKYIaCUHUHT Ty3unumu, >C=0 rypyxu arpoduna Tyrpu
TapMOKJIAHTaH Ba XAXMAOP paJuKAJUIAPHUHI apOMaTUK AaleTWICH CHUpPTIApU
CUHTE3HM >Kapa€Hura Ba MaxCyJIOT YHyMUTa TabCUPU aHUKJIAHTaH;

WIK MapoTa0a apoMaTHK aleTujIeH CIUPTIAPUHU FOKOPU aCOCITU KaTaJIuTUK
cucrema (MOH-CsF-JIMCO) Ba rereporeH-kaTaIuTHK KOMIIOHEHTIIap
(MOH/Cy,,;,) HMIITHpOKMIA alETHIEH OWIaH BMHWJIAII, adpuM TYWHUHMAara
KapOOH KuclioTanap OuslaH »TepudUKalUs peaklusiapy acoCHua SHTU BUHUII
adupIIapu CUHTE3 KUIMHTaH,

WIK OOp MarHuil OpraHuk OWpUKMaIap acocuja apoMaTHK aleTUJICH
CHUPTIApH, TeTepOreH-KaTaIUTHK yCyliJla apOMaTHK alleTUICH CIHUPTIApU BUHUI
a¢upIIapu CUHTE3 KWIHII TEXHOJOTUSJIApH SIPATUJITaH;

WIK OOp CHHTE3 KWIMHTaH apoOMaTWK aleTWIeH Cchuptiapu HedTb-ras
CaHOATH MYJaT Ba METaNl KOHCTPYKIUsIapuaa OHMOKOPPO3Hs Kapa€HHUra Kapiiu
ononuanap cudaruna KyJIaHWITaH;

He(Th Ba ra3 TapKUOWAATH OJITUHTYTYPTIIA OMpPUKMATApPHUA aXpaTuO ONHIIIA
CUHTE3 KWIMHTaH apoMaTWK aueTWIeH CHOUpTiapu BUHWI ddupiapuaan
dbolnananuaraH.

TanKUKOTHHUHI aMaJIuil HATHKAJIAPH Kyiuaaruiapaad nuoopar: apoMaTuk
aleTWICH CIIUPTIIApY Ba BUHIII A(DUPIIAPHUHU UITUTA0 YUKAPUIITHUHT camapajiop
TEXHOJIOTUSJIAPH >KOPHM 3TUIITaH, )KapaéHHUHT Marepual Oajlanciapu Ba
KyTUJIaéTraH UKTUCOAMI caMapaJiopiiuru XucoOiaHraH, TEXHOJIOTUK >KapaCHHUHT
pETIaMEHTH SPaTUIITaH;

He(dT-ra3 caHoaruja apoOMaTHK alEeTUIICH CIIUPTIIApUJIaH
MHUKpOOpraHU3MIIapra Kapiiu Ououujjiap, BUHUI dUpIapu dca OJITHHTYTYPTIU



OupuKManIapJaH TO3aJOBUM Ipenapar XamJa KUIILIOK XY Kanurujaa aeQoauantiap
cudaruaa KyJIIaHUITaH;

apoOMaTWK aleTWICH CIUPTIApUHUHT (ocdarim xocuiajgapu CaHOAT OKaBa
cyBlapuga KaraaM (4ykma) XOCHJI KWIYBYM Ty3japra Kapiid WHTHOUTOD
cudaruga, BUHWI HPUPIApU pE3UHA-KAydyK CaHOaTHIa YOKIOBUYM cudaTuaa
aMaTMETTa KOPUH KIIIHII IIApOUTIIaApU aHUKJIAaHTaH.

TaakMKOT HATHKAJAPUMHUHI MINOHWIWIMTKH. Onub OopuiraH Taxpuda
HATWOKATAPUHUHT WJIMHUN aCOCIaHTaHJINTH, JlabopaTtopus Taxpuba HaTKalapu
Hyper Chem Activation 7,0 makeru STAT pactypu €Epnammaa mareMaTuk
MOJICJUTAIITUPUIITAH, CHUHTE3 KWIMHTaH OWPUKMaJapHUHT YHYMH Ba TO3aJIUTH
JIXM-8MJI xpomarorpaduna aHukiaaHras, Ty3waumu 3ca Tesla BS 567A
(100MI'm) xamaa Specord IR-75 cniektpodoromerpnapuaa ucOOTIIaHTaH, TapKUOU
AIIEMEHT aHaJN3 KUJIMHTaH, AIEKTPOH TY3WIUIIN Ba KBAHT-KUMEBUHN KaTTaTUKIaApH
ACDFREEI2 nactypuaa TaaKuK KUJIMHTaH.

TagKUKOT HATHKAJAPUMHUHI MJIMHMH Ba aMaJuil axamMMsTH. TaakukoT
HaTYOKUTAPUHUHT WIMHAA axaMUATH apOMAaTHK aleTUJIeH CIUPTIApU Ba YIAPHUHT
BUHWI JUPIAPUHU CUHTE3 KWIHIIAA XKapa€H OOpHUIIHNra SpuUTyBUYM Ba (aoi
KaTajau3aropiap TaHJIAHUIIHU, peaKlys OOpUILIUTra KeTOHJIAP TY3WINILIU, MOJEKYISp
Maccacl, yIIepoJ aromyiapd COHH, paguKaulapHUHT  (a30BHMiA  XOJaTH,
KapOOKaTHMOH Ba KapOOAHMOHJIAPHHWHT Xocws Oymum maBpu, >C=0 rypyxwura
HUCOaTaH paJuKAITIAPHUHT CHMMETPUK €KW HOCUMMETPHUK XOJaTH, 3JIEKTPOH
OynyTiap 3U4WIMTH Ba >KOWIAIIYBU TahCUPJIIAPUHUHT WIMHUM KOHYHUATIAp OWIaH
M30XJTAHHIIN WITHUHT WIMHA aXaMUASTHHH OeITHiIaiIu.

TanKuKOT HATWKAJAPUHUHT aMalluid  axaMusaTH HedT TapKuOHmaru
MUKpPOOpPTaHU3MJIapra KapIid apoMaTUK aleTHUICH CHUPTIAPUHUHT FOKOPH
OaKTEepUOCTATUK Ba OAKTEPUIMIIUK (hAOJITUTH, ADOMATHK alleTUIICH CIIUPTIIApU
BUHWI >(upiapu HePT TapKUOWJAru OJITUHTYTYPTIU OUPUKMaJapHU KOMILIEKC
axpaTtnl OXyBYH Ipenapariap EKu KUILIOK XyKanuruaa aedonuantiap cudaruaa
KYJUTalll, apoOMaTuK areTHIeH cnuptiaapu Gocdariau xocuianapuaaH caHoaT OKaBa
CyBIapua KariaaM (4ykKma) XOCHJI KWJIyBYM METaJT cylbdariapu, kapOoHATIapH
Ba OOIIIKa Ty3Japura Kapiiu, BUHWI 3(UPIAPUHUHT THOJUTITMKOIUIAPUIAH PE3UHA
Kay4dyK CaHOaTH/a YOKJIoBUU cudarua ¢hoiigaiaHnuil acocua MKTUCOAUM
camapara JpUIIHIIIaH Hoopar.

TagKuKOT HATHKAJAPUHMHI Kopuid KuiauHUIIM. CHHTE3 KWIMHTaH
apoMaTHK aleTWICH CHUPTIapu Ba BUHWI >QUpiapu acocuaa OUOJIOTHK (ao
OMpUKMaIap spaTuil OYinya OJIMHraH UMMM HaTHXanap acocuia:

AlCTWIICH CIUPTIAPUHM ONHII YCYIMra Y3G6eKHCTOH Pecry6iuMKacHHUHT
uxtupora nareHTu (NeIAP 05066, 21.07.2015 i#1.) onunrad. Numad yukuirad ycyi
SHTM KaTaJiu3aTopiiap acocujia COUPTIAPHUA OJMIJa MaxCyJloT YHYMHUHHU
Ce3WIapJIM Jlapakaia ONIMPHUILTa XU3MaT KWITaH;

HeTh Ba razHM KailiTa MIUIANI KOpXOHAJIapuja MeTall KypuIMalapHUHT
OWOJIOTUK EMUPWIHIN JKapaéHWTa Kaplid sIpaTWITaH SIHTA WHTHOWTOpPIIAp
«MyOopakuedteraz» VYIKna xopuit stunran (2016 #wun 11 ¢despangaru
No714/43-67-con mabiiymMOoTHOMAacu). Maskyp TaIKUKOTIap HEPTh TapKUOWUHU



OMOKMMEBUM TaxJIMJI KWiIuIIga Ba HePTh-ra3HU KalTa wuIUIAll MeTaJll
KOHCTPYKIHMSUTAPH AKCILIyaTallioOH caMapaJ0pJINTH OIIUIINATA UMKOH SIpaTraH;
apoMaTHK aleTWIeH chupmiapu BuHWI ddupnapu HedTh Ba HePThH
MaxCyJIOTJIapu TapKUOWJIard OJTUHTYTYPTIAU OWpUKMaTapHU axparud OIyBUU
npenapamiap cudaruga byxopo HepTHH KaiiTa MILIANI 3aBOAUAA KOPHUM STUITaH
(2016 #iun 28 maptaaru Ne30-19/1145-con mabiiyMOTHOMAcH). YOy TaaKUKOTIAp
HE(PTHUHT TEXHUK KYpPCATKUWIAPUHU MACAUTUPYBUN OJITHHTYTYPTIA OWpPHUKMAJap
MUKJIOPUHU KaMaWTUPHUII Ba MaXCyJIOT CU(PATHHU OLTUPHUIII WMKOHUHU Oepras.

TagKUKOT HATHKAJAPUHMHI anpolamusicu. TaakUKOT HaTwkanapu 22 Ta
XaJIKapo Ba pecnyOiauka MUKECHIArU WIMHM-aMaaud aHXyMmaHiapiaa, >KyMJjiajaH,
«Xumun u  xumudeckord TtexHonorum» (Kaparanma, Kozorucron, 2012);
«Karanutnueckue mnporecchl HedTenepepadOTKU, HEYTEXUMHH U  IKOJOTHID)
(HoBocubupck, Poccus, 2013); «CoBpomeHHbIE MpPOOIEMbI U TYTH OCBOCHUE
HedTerazoBoro mnoteHnuana Heap» (Tamxent, 2013); «High-Tech in Chemical
Engineering-2014» (Mocksa, Poccus, 2014); «Ruscatalysis-II» (Camapa, Poccus,
2014); «News of Science and Education» (Illeddunn, byrok bpuranus, 2015);
«Moderni vymozenosti vedy-2015» (Ilpara, Yexus, 2015); «Europejska Nauka
XXI Powiekay (IIpzemsbician, [Tonbmia, 2015); «Europacat-XII» (Kazaub, Poccus,
2015); «Catalyst design: From Molecular to Industrial Level» (HoBocubupck,
Poccus, 2015); «Innovative Technological in Science» (/[y0aii, bupnamran Apa6
Awmupnukiapu, 2016); koHpepeHusiapaa Mabpy3a KIIMHTaH.

TagKuKOT HATHXKAJAPUHUHT JbJOH KuJumHMM. [luccepramus MaB3ycu
Oyiinya >xamu 22 Ta WIMHUN WO YOIl 3TUJTAH Ba | Ta MXTHUpOra MaTreHT OJIMHTaH,
V36exucron Pecny6nukacu Ommii  aTTecTamusi KOMHCCHSCHHHMHT JOKTOPIIHK
JUccepTalysIapyu aCoCU UMUK HATHKAIAPUHU YOTIT STUII TaBCUS dTUJITaH
uiMui Hampiapaa 11 Ta makona, xymiiajaad, 7 Tacu peciyoiuka Ba 4 Tacu
XOPYDKHM KypHAIIapIa Hallp STUJITaH.

JluccepTalUsIHUHT XaKMH Ba TY3WJMIIM. Jluccepramus Ty3WiIUITN KUPHIIL,
Ooemra 000, Xynoca, QolpanaHunran anabuériaap pyixaru Ba WIOBajJdapAaH
noopar. JlucceprauussHUHT XakMu 196 OeTHU TalTKUIT ATaIH.

JTACCEPTAIIMSIHUHT ACOCHI KUCMHU

Kupum xucMmuna yTKazuiraH TaAKUKOTIAPHUHT T0JI3apONuru Ba 3apypaTu
acocllaHTaH, TAJKUKOTHUHT Makcaaud Ba Basudamapu, oObEeKT Ba MpeaMeTIapu
TaBcuduiaHraH, pecrnyonuka (paH Ba TEXHOJOTUSIIAPU PUBOXKIAHUITUHUHT YCTYBOP
WYHAIMIUIApUra MOCJIUIH KypCaTWiraH, TAAKUKOTHU WIMHUN SHIWIWTU Ba aMaJldn
HaTWXKajapu 0aéH KWJIWHTaH, OJIMHTaH HATWKAJIAPHU WIMUM Ba aMalluid axaMUSITH
oun® Oepuirad, TAAKAKOT HATWDKAJApPWHU aMajdu€Tra >KOpPH KHWIWII, HaIp
ATWITAH UIIUTAp Ba JUCCEPTAIUs TY3WIHIIN Oyiinya MablIyMOTJIap KeATUPHUIITaH.

JuccepTaliussHUHT «AlleTUJIeH CIUPTIAPH Ba YJIapHU BUHMUJ XOCHJIajIapH
CHHTE3H, XO0CCAJapM XaMJa MHHLIad YHKAPUII TeXHOJOrusuiapm» J1eo
HOMJIaHTaH OupuHuM OoOuaa anetwieH cnuptiaapu (AC) Ba yJapHUHI BUHUJ
spupnapu (BD) typam ycymiapna cHUHTE3 KWIMII >KapaéHH, UILIA0 YHKApHII
TEXHOJIOTUSJIAPH, YIAPHUHT (PU3UK-KUMEBUI XOccallapy, yiaap acocujia Oopaauran



KUMEBUM KapacHlap XamJa KYJUIAaHWIMIIWIa OHWJlI XOPWXKHM Ba MaxXaJUIUMU
anabuéTnap TaxJIWIH KeJITUPUIITaH.

MagB3yHUHr 7073apOinuru Ba MYXUMIIMTH acOCIaHTaH, apoOMaTHK aleTuieH
cnupriapu  (AAC) Ba ymapuunr B3O  cuHTEe3 Kuiumi, uWNUad YHKAPHUII
TEXHOJOTUSJIADUHU TAaKOMUWUIAIITUPUIL, YJIapAaH KeHr maciuradja QoiinanaHuiin
3apypIIUTH XaKHu1a XyJiocajlap KAJIUHTaH.

JuccepTaliusiHUHT «APOMATHK alleTHJICH CIMPTJIAPH BAa YJIAPHUHI BHHWI
XOCWIAJIAPMHMHT OJIMHUII YCYJJIapu Xamaa (pu3UK-KUMEBHUH xoccajgapmw» 1e0
HOMJIAaHTaH HKKUHYM O000MJa TagKUKOTHH onu0 Oopull ydyH 3apyp KUMEBUH
OupuKMaap, karanu3arop Ba sputyBumiap taBcudu, AAC au daBopckuid,
I'punbsp-Monny Ba 1ra3zoTUpIall yCyJInU1a CUHTE3 KAJIUIL, YIAPHUHT alleTUICH Ba
ailpuM TYWHMHMaraH KapOOH KuCJIOTanap OWilaH peakUUsUIapUHU —YTKA3HII
ycymiapu, Xxamjaa AAC Ba BD unuia® yukuil TEXHUK TapamMeTpiiapu KeITHPUIITaH.

JuccepranusHuar «MaxajJui XoM améjgap acocuaa apoMaTHK auneTHJIeH
CIMPTJIAPH BA YJIAPHUHI BUHHUJI XOCWIAJAPHUHHU TypJu (TOMOIeH Ba reTeporeH
KATAJMTHK) yCY/LUIapAa OJUHUIIN» J1e0 HOMJIAHTaH YYMHYM O000MIa TaHJaHTaH
AAC Ba ynapuu BO cunTe3u xxapaénnapu TU3UMIM Oa€H STUIITaH.

daBopckuit ycynuaa dhenunaneruieH (DA) ra aneTton, METHUIITUIKETOH,
METHJIPOMUIIKETOH, JUITUIKETOH, METUIIN30MPONUIIKETOH, TMHOKAINH,
aneTo()eHOH Ba KPOTOH aJIbJIETUIMHU TabCUP ITTUPUO Moc paBuigaru AAC: 2-
mMeTun-4-peannoyTun-3-om1-2 (1), 3-metun-1-pennnnentun-1-on-3 (1), 3-3Tun-1-
dbenunrexcun-1-on-3 (1), 3-3tun-1-benunnentun-1-o1-3 (IV), 3,4-mumernn-1-
dbenunnentuH-1-om1-3 (V), 3,4,4-rpumerui- 1 -penmnnentun-1-on-3 (VI), 2,4-
mudenmnoytun-3-o1-2 (VII) Ba 1-benunreken-4-un-1-on-3 (VIII) cunrtes
KUJIMHTaH Ba PEaKIus CXeMacH Kylujaarnia Takianug 3TUITaH.
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bynoa: RR'= —CH;; R= —CH;, R'= —C,H;; R= —CH; R'= —C;H,; RR'= —C,H;; R= —CH; R'= uzo —C;H,,
R=—-CH; R'=—-C(CH3);;, R= —CH; R'= —C4H;5, R= —H, R'= —CH=CH-CH;, M= Li, Na, K, spumysuu-
ousmunaghup (433), mempacuopoghypan (TI'D)

AAC cuHTE3 KWIMII JKapaéHura TYpJIM OMWJUIAp- Xapopar, peakLus
JAaBOMUMJINTY, 3PUTYBUYM Ba Karaju3aropiap Tabuaru, OONUIaHFUY MOJJAnap Mo
MUKJIOPH HUCOATIapH TabCUPJIAPU TU3UMIIM PABUIIIA TaXJIWAI dTHIIH (1-KaaBan)

Peakuust 8 coarma yrkazwica DA Ba KETOHJIAp €TapiM Japaxajaa y3apo
Tabcupiamub okopu yHyM OunaH AAC onuHagu. Peaknust mpaBomuiiauru 10
coatra OpTHILY OWJIaH CIUPTIAP MOJEKYITACHIaH CYB YUKUO KETUIIUAAH yIapHUHT
KHUCMaH OJIMTOMEpJaHUIIM, KaWTajlaH Jacmiadku Mojjgaiapra alJIaHuUIIN,
OoLUTaHFUY MOJTAJIAPHUHT KOHACHcalusulaHumM €xku DA mojaumepra yupamiu
HaTH>)Kacuaa MaxcyJaoT YHYMH Kamaiub 6opaau.

Kynnanunran LiOH Ba NaOH ra nuc6aran KOH HuHT acocnwiuru
IOKOPWJINTH, >KapaéHAa XOocwi1 OynaguraH Kaiduid aJbKOTOJNSTUHUHT OCOH



ruApoausnanuim xucooura AAC 10KopHU YHYM OUJIaH CUHTE3 KWJIMHIH.

K¥ynnanunran sputyBunnap opacuna JI939 ra uucbaran TI'® na MyXUTHUHT
KyTOMWINTH  OpTUIIM OwiaH ¢aon  KOMIUIGKCIApHUHT  XOCHJ — Oyniuim,
PEAKIUSHUHT TE3JTUK KOHCTAHTACH OPTHIIIH, UIIKOPJIAPHUHT dPUTMA XOJIHUra YTuO
Oouutanruy Mopazanapaa ¢aosl Mapka3 OYIMIIM y4yH KyJaldl TOMOTEH KaTaJIUuTHK
MYXUT SIpaTUIIN HATHXKACKJIa CIUPTIap YHYMU OpTHO Oopaiu.

Kucnopon aromMuHuHT 3nekTpoH kyraapu JIOD nma Oup TEeKUCIHKAA
takcumiianrad, TT'® ga sca manduii 3apsia xanka Oyitnad nenokajuiaHrad XoJjaTaa
oynrannurn yayH MOH Hu karanutuk QaoyutMruHu omupanu, Oy peakiusiga
XOCWJI  Oynaguran  aueraiiap, AaleTWICHHAJAap Ba  aJbKOTOJSTIAPHUHT
TUAPOIU3IIAHUIIINHYU TE3MAIITHUPAIN.

Tankukoraap -10 - 10°C opanuruma onmub Oopmiranga maxcyiaor yaymu 0°C ga
MaKCUMyM YHKUIIH Ky3atwigd. Peakmus -10°C ma omu6 OGopmiranga MOH
CYCIICH3UsI XOCWJI KWIHINIA KUWWHJANIYBUJIAH CHUCTeMaZa KaTaauTuK (aom
MapKasJlapHU KaM XOCWJI KHWIIHIIH, 3appadalapHUHT ¥3apo TabCUPJANIYBU CEKUH
oymumunan AAC yaymm mact umkaam. 0°C ga sca OonuiaHFud MoOJjaiiap Ba
SPUTYBUYMHHUHT MOJIEKyJIaJlapuaa XapakaT TE3JIMId OpTUO, YJIApHUHT 3appadaliapu
UIIKOpJap OWjIaH IOKOpU AHEprusira sra 0yiran gaos MojieKkyanap X0CUil KUau.
daon Mojekylamap COHW OPTHUINM OWJaH yiap opacuia Y3apo HYKICOPHIb
OMPUKUII peaKIUsCU XaM OCOH Oopaau, aleTWICHHIJAp Ba aJbKOTOJSTIAp
O6exapopauru opTud 6opanu, Hatmwkaaa AAC yaymu opraau. lllyHuHraex sxapaéx
0 °C xapoparna oinubd Gopwiica, cHCTeMaard ajabKOTOJST Ba alleTHICHHUIJIAPHUHT
MOJIEKYJIACUIard HOH OOFJIapy OCOH Y3WJIMO KaTHOHJIAap Xocuia OYynanu, Oy sca ®A
HUHT KETOHJap OwiiaH OMpUKHINUHU Te3namtupand. Xapopar 10 éku 20°C ra
ommpuiica cucremagaru AAC KuCMaH  TOJMMEPIAHUIIM, CMOJACUMOH
MaxCYJIOTJIApHUHT XOCHJI OYIIUIIM, KaTaau3zaropiap, dpUTyBUM Ba KETOHJIAp OWIaH
peakiusara KUpumubd KymHMMuya MOAJAajiap- aneraiiap, Mojyaleraiiap, BUHUI
CIIUPTIIAp XOCUJI OYIIUIIN XUCOOUTa MaxCylI0T YHYMHU KaMaluIly Ky3aTHIIIH.

1-sxkanaBaJ

AAC yHymMHra peakinus JaBOMHUIJINTH, XapopaT, JpUTYBYH Ba

KaTAJIM3aTopJIap Ta0UaTH TabCUPH

Xapopa | Kara Peakn AAC ynymn, %
T, °C JH s
-3aT0 BaKTH, I Im(or|Imv | v | vI | vl |vll| 1 II
coar
p JdputyBun 139
-10 LiOH 6 19,0 | 16,5 | 16,0 [ 15,2 | 14,8 | 13,0 | 24,3 | 13,1 | 25,5 | 22,5

8 223 (19,0 [ 18,5 18,0 | 17,6 | 15,8 | 26,2 | 14,6 | 29,1 | 26,6

10 20,0 ( 17,3 | 17,2 17,1 | 16,0 | 15,0 | 24,8 | 14,0 | 28,3 | 24,4

NaOH 6 26,2 (24,0 (22,8 1 22,2 | 21,0 | 18,3 | 31,0 | 25,5 | 31,6 | 30,6

8 29,8 1 28,0 | 27,6 | 27,4 | 26,0 | 25,6 | 39,5 | 33,4 | 36,0 | 34,4




10 27,3 1263 26,0 253]24,6 22,5 (38,0]|32,1]353]32)7

KOH 6 51,3 | 53,7 148,77 | 46,5 | 44,0 | 39,6 | 61,2 | 45,1 | 64,1 | 56,6

8 66,6 | 57,6 | 52,3 | 50,0 | 48,6 | 46,2 | 69,0 | 53,0 | 68,4 | 61,1

10 56,2 |1 54,0 | 52,2 | 48,7 | 46,5 | 43,3 |1 63,3 | 48,2 | 67,6 | 60,0

0 LiOH 6 34,0 | 31,4 |1 28,8 1253|244 (22,0]32,6]265]37,8]|33,5
8 39,4 | 33,5132,4 (32,1 |30,0]24,6 |42,4132,0(42,6 36,0

10 33,4 128,5127,4127,0]26,7(23,4]38,0]23,7]|40,3 (344

NaOH 6 41,1 1 42,4 139,2 [ 36,5 | 35,8 1 30,0 | 45,0 | 29,1 | 46,8 | 43,0

8 48,6 [ 45,0 [ 42,0 | 42,3 | 41,1 | 374 (52,4 |42,2]52,4 50,5

10 37,5 135,7 34,2 |33,2]33,0]32,5]49,0(26,0 (51,1 |49,3

KOH 6 69,5 | 65,1 | 58,2 | 56,6 | 49,5 | 45,1 | 70,2 | 55,5 | 73,3 | 67,6

8 74,1 1 66,2 | 65,0 | 63,1 | 62,3 | 54,1 | 78,3 | 65,0 | 81,4 | 72,1

10 61,8 | 55,5154,2 54,0 53,2 48,8 752|58,5(80,0(71,3

10 LiOH 8 248 1222 121,5(21,0]20,3]18,5]26,8|21,0(31,7]29,4
10 23,0 (21,1 [ 19,5 18,0 17,3 |16,8 [ 24,6 | 18,7 | 30,1 | 28,2

NaOH 6 31,0 | 28,7 1 26,9 | 25,3 | 24,7 | 22,4 1 41,0 | 23,7 | 34,4 | 31,1

8 33,0 1 30,6 | 29,0 | 27,0 | 26,8 | 24,2 | 43,1 | 25,7 | 39,2 | 37,4

10 32,2 129,3127,7|26,8 250 23,6422 |25,1|37,9 (35,3

KOH 6 58,5 143,5142,1 140,1 |394 (41,3 162,0|44,2]61,1 [52,3

8 71,5 1479 | 46,6 | 46,0 | 45,5 | 44,1 | 58,3 | 48,0 | 73,0 | 64,7

10 66,0 | 45,0 144,8 144,41 44,2 (43,2 |156,0 | 44,3 | 72,2 | 63,1
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1-pacm. AAC cun-te3uaa IgW uunr 1/T ra 0oramkauru
a) (I) cunre3u yuys, 0) (II) cunTe3n yuyn

OnuHran HaTHXKajap acocuia SpUTyBUMIIAp Ba Karanu3aropiaapHuHr AAC
YHYMUTA WKOOUM TabCUP ITUII KATOPU TOMUIIIH.

AAC cuHTe3 KWIMII >KapaHU KUHETHKACU TAAKUK KWIMHIA, OJIMHTaH
HaTkanap acocuna IgW wunr 1/T Gornukiuk rpadguru acocuga AppeHuycC ycyiau
(1-pacm) Oyiinua peakuusiapHUHT (aoJUIaHUII dHEprusiapyu (HaMmyHa cudaruaa
[=10,06xkan/monp Ba I1=9,16kkan/moinb) XUCOOIaHIH.

Tankukot Hartmxkanapu acocuga AAC CHUHTE3 KWIHII y9yH DHT MYKOOWJ
mapont Kb xapaén KOH wunar TI'® spurmacuna, 0 °C xapoparaa, peakius 8
coar JaBoMuIa o GopuiTaH XoJiaT TaHIaH/IH.

2-KaaBaJl
AAC yHyMHra KaTaJu3aTop Ba 3pUTYBUMJIAP TA0MATH TabCUPH
(peaknusi napomuiianru 90 MmunyTt, xapopar -20°C)

JpuTyBYH Karaausarop Maxcyaot yuymu, %

I 11 111 v \% VI VII

CH;OH NaOH 88,8 84,6 83,0 77,8 71,6 69,6 92,0

KOH 94,6 91,2 87,0 85,3 77,6 74,3 96,3

C,H;OH NaOH 86,0 82,0 77,0 74,2 69,6 66,8 87,3

KOH 88,2 85,0 82,2 78,2 71,0 70,2 93,0

uzo NaOH 76,0 72,0 70,0 66,5 62,2 61,0 79,0
C;H,OH

KOH 83,0 79,5 76,8 72,6 67,7 65,1 87,3

uzo NaOH 66,4 61,1 58,0 56,3 51,3 49,8 68,4
CsH;,0H

KOH 68,0 64,2 62,3 59,3 55,0 53,4 75,0

AAC romMoreH mapouTaa CyroK aMMHaK UIITUPOKU]Ia CHHTE3 KUIUIT TAJKUK



KUInHIU. JKapaéH UIIKOpIapHUHT METUJI, STHJI, U30IIPOIIII Ba M30aMUII
cnupTiIapy OujIaH XOCHII KWIITaH CyCle3uscuia oub OOpUIIIH.

R
KOH+NH;+CH;0H
C¢HsCCHCH;CCC+RCR'
OH
o)
RV

XKapaén 30-120 munryT naBommna, 30 atM. 6ocumuaa, xapopart -10 qan -50 °C
uHTepBaUIapAa onubd 6opmiau. AAC xocun 6ynummra 60IUIaHFUY MOJITAIap MOJ
MUKJIOpJapy HUCOATH TabCUPHU YPraHUIIIH.

XKanpangan kypuHUO TypUOAMKM TaHJIAHTAaH CHOUPTIAP Opacuaa METaHON
BOJIOPOZl OOF XOCWJI KWIYBYM KyWIH IPOTOH SPUTYBUM OYJITaHJIUTH YUYyH, Y3UIaH
H axparu6, karammsaropuurr OH rypyxu Ounan OMpuku0 omaam Ba CHCTEMAa
APKUH XOJJa METaJll MOHMHU Naiao Kuiaau. Metamn voHiapu Kyzaa ¢aos Ba
Ky4wiu KaitapyBuu Oyiaranaurd yuyH AAC anbKOTOJSATIAPUHUHT KYT MUKIOpAA
XOCHJI OYIUIINTa 3aMUH sipaTajy, HaTWXKaja skapa¢H OOpUIIM Te3Jalla/Iu.

AAC yaymn acocmwink xoccacu kywm Oynran KOH xaranmzaropuna,
CH;0OH »purmacuga MakCUMyM YHYMJa YUKAIIUHUHT cababu (uxpummsua,
VHUHT IOKOPU KHCJIOTa XOCCACHHM OEpHILH, KyWId COJIbBATIOBUYMIMK XyCYCHUSTH
€KMW KaJui albKOTOJSITHUHT OCOH JPUIIM Ba THUAPOJIU3IAHUIIM cababmu y3una
1oKopu (paomukHu cakianam Ba AAC xocwit Oynuimra mKoOuil TabCup dTaju.

AAC yHymura 00o1uUIaHFU4 MOJIAIap MOJI MUKIOPHU TabCUPJIapH YPraHUIIH.

3-:kaaBa
1
AAC yHymura 00nuIaHFAY MOAAAJIAP MOJ MUKIOPJIAPUHUHT TAbCUPH

eaknus AaBoMuitiuru 90 MmunyT, xapopart -20°C, 5)puTyBYH METAHOJI
P y pop pury

Muxkaopuii HucOaTIap Maxcyaot yaymu, %
RCOR' NH, C¢H;C=CH I 111 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 [ 79,5 | 75,0 | 72,0 | 89,5
1 6 3 94,6 | 91,2 | 87,0 | 85,3 | 77,6 | 74,3 | 96,3

KanBanman KypuHaIUKH, aMMHAK MUKJIOPH KEeTOHJIapra HucOaran 6 mapra,
®Ara Hucbatan 2 Oapobap kym onuHranga AAC MakcuMmMyM, Kymimm4da
MaxCyJIOTJIap YHYMH MHUHHUMYM Japakaja XOocwuia Oymwimm aHukianad. Ketonmap
MOJICKYJTacH/Ia YIIepo ] aToMJapu Ba TapMOKJIAHWII COHHM OpTUO OOopuIm OuiaH
MaxCyJOT YHYMHUHHMHI KaMaiuO Oopwuiu, TapkuOuaa (HEHWI paJuKald TyTraH



aneroeHOH1a HI MakcuMyM yHyM OuijiaH VII cuHTe3 KWIMHAW. YHUHT YHYMU
IOKOPY YUKHUIIHK, aleTo()EeHOH MOJIeKyJdacuja Juccocalius KOHCTAaHTacHu HOKOPH,
KyWIH UHYKIIMOH TahcUpra sra Oyiran peHw1 rypyXUHUHT MaBXYyIJTUTHITUD.

TanKukKOT HaTWXKajlapura Kypa CyrK ammuak umtupokuaa AAC cuHTes
KwnHranaa maxcynor yuymu, KOH-TI'® cucremacura nucoOaran; [- 81,4 nan
94,6%, 11- 72,1 nan 91,2%, III- 69,0 nan 87,0%, IV- 66,8 nan 85,3%, V- 65,3 nan
77,6%, VI- 57,6 nan 74,3% Ba VII- 85,3% nan 96,3% raua omranjinra Ky3aTHUIaq.
AAC cuHTe3 KHIHIIJIA CYIOK aMMHAKHUHT TabCUPHU KyHHIaruiapaaH uoopar:

-ammuak  @OAHUHr y4OOFMTra OpPUEHTALMOH TabCUpU  ITHO, YHHUHT
MOJICKYJIaCHJIard  BOAOPOJ ATOMHHUHI XapaTKaTYaHJIWTMHU sHaJAa OUIUpaju,
HaTWXKaJa WIIKOpJapJard MeTajul aromMjapu XapakaTdaH BOJOPOJl YpHUTA OCOH
kenu6 Oupukub peHmIaneTuIeHU Iap X0CUI OYIIMIIIUTA 3aMUH SIPaTajIu;

-aMMHUaK HWIIKop Mojekynacugad OH rypyXxuHM OCOH CHKUO dYukapub
karauTtuk ¢haon MNH, Hu xocun kunaau Ba y DA OumaH 0COH TabCUPIAIIUO MOC
paBuiga GeHUIaneTUICHUT XOCUI KU/,

-keToHnap PAra HucOaran (peHwIaneTUICHUIap OMWIaH OCOH HYKJICO(DUIb
OMpUKUILI  peakuuscura Kupumaad, uyHku @OA Bomoponura HucOaTaH
(dbeHunaneTUICHUAHNHT METAUT aTOMJIApU KaTaIUTUK (Daod Ba YHUHT KapOOHWII
TYPYXUJArd KUCIOPOJl aTOMUTA TabCUP STUIITH IOKOPHU OYIau;

Typnu opranuk OupruKManIap acocuaa aneTUiIeH CIUPTIAPUHN CHHTE3 KUJTHUII
Oyiimya onub® OopwiaraH WIMHM TaAKUKOTIAp HaTWXajdapyd Ba  WIMHH
anabuémnapaa KeITUPWIraH Mabiaymotriap, kymiaaad Yin Ngai Sum, Shuai Pu,
K.A. Tanaka, R.W.Wannort, L.Brandshma, b.A.Tpodumon Ba O.H.Temkunnapuu
WIMUN  W3JAHUNUIApW, XamJia yjaap TOMOHHMJAH UCOOTIaHTaH Ha3zapui
KOHYHUATIIAp Ba XyJiocanapra TasHran xojjga AAC CHHTE3 KWIWII >KapacHH
peakius MexaHusmiapu Takiud xkunuHau. Hamyna cudarnna @A HUHT alleTOH
OWJIaH TabCUPJIANTYBU PEAKIMSICHHUHT MEXaHU3MH KEITUPUIMOK/IA.

1-peakmus Mexaau3Mu. Takaud KWIMHTAH peakius MEXaHW3MUIaH KYPUHUO
Typubauku AAC onuinjga aMMHaK Jacmiad MIIKOp OWJIaH KaTalUTUK (aoJTUTH
IOKOpY OYiraH Kajauid amMujHu XOocull Kuiaau. KelnH amMmMmuak QeHumaneTuieHH!
MOJICKyTacuaard yd0orHH (ha30BH OpHEHTAIMSIIAII HATWKACHIA CHCTEMaja
OpaJIUK MAaxCyJOTHU xocui Kuwiaau. Cucremagaru Kajluil aMUau MOJIEKYJIacuaaru
yubor, ammuak €Epaamuaa QazoBuil Korianran @OA OuiaH OCOH peakuusra
KUPUIINO Kaaui HeHWITAETUICHU T XOCUI KUJIa IH.

KOH + 2NH; KNH, + NH,OH
C CH+NH;C CH
NH,4
CH,
CCK+CH;CCH; CCC OK
0]
+KNH
CH, 2C CK +
2NH3

C CH NH;



Kamuit (heHMITaCTUIICHU T MOJIEKYJIACUIaru KaJIun ATOMMHUHT
XapakaT4aHaurun Qaoa OYAraHIUMrd y4yH aleTOH MOJEKyJacuaard KHUCIOpOJ
aroMura KywIM XYXXKyM KWIHAIIM HaTH>KACUJA apOMATHUK AaleTWICH CIIMPTUHUHT
ankoroisTura ainanagu. JKapa€nnma ankoromsaT Ba (PEHWIALETWICHHIT XOCHI
oYUM KaH4YaIMK Te3 Ba KYI MHUKAOpJAA Oyiica MaxCyiaoT YHYMUHUHT XaM IOKOpU
YUKUILIU Ky3aTHJIAIH.

c ¢ cCHs
OK + CCH ¢ ¢ ¢CH;s
OH + C CK
CH, CH,
c ¢ cCH;
OK + NH,OH cC CCH3
CH, OH + NH; + KOH CH,

Peakuusiga xocun OViarad opajivk MaxcCyioT, SbHU aJKOTOJIAT OUp BaKTHUHT Y3Haa
xam DA HUHT KaJIUilIM Ty3H Ba CHCTEMAJIard OpajuK MaxcyjloT aMMOHUI
TUAPOKCUIU OWIIaH TabCUPJIAITYBUAH MOC paBUIIAaru 2-mMeTui-4-QpeHunoyTrn-3-
0JI-2 Tra aljaHaJu.

2- peaknus mexanuzmu. AAC 2-metun-4-peHmn-0yTruH-3-01-2 HU CYIOK
aMMUaK MIITHUPOKKA CUH-TE3 KWIHIL PEAKLMICH, paJUKall MEXaHU3M Oyiinya xam
TaKIM( KATUHIN Ba KyHugarnia TaCBUpIaHIu.

C CH + NH; C CH NH;

C CH NH; + NH; NH; C CH NH;

NH;+KOH C C’
cC
NH; KOH CH;
cC
+C CCO KOH
CH; C CH; NH; KOH O CH,
NH;

AAC cuHTe3 KWINIIIA XOCUJT OYJIaIuraH acoOCUi MaxcysoT OYiaraH 2-MeTHiI-4-
(beHunOyTHuH-3-011-2 Ba KYIIMMYa MaxCyI0TiIap-HUHT TO3aJIMIY, TApKUOU Ba
Ty3WInnIIapu GU3MK KUMEBUM yCyi-1ap OUIaH TaX-Juj
KWIWH]HU. CH;
NH; C C + NH;
C CCO KOH
CH;

3 ]
CH o NH
cC
3 C C ¢ + NH; KOH CH;

3 ]
CH o NH



3
CH™ OH NH;

3NH, /CCC+NH;CC+

CHj CH;

AJpaeruj Ba KETOHJIAP MOJIEKYJIacuaru KapooHWI rypyxXaaru yriepoa KUCIOpo
OOFMHMHT Y3WINIIN XucoOura peakuus keragu. KapOonun rypyxunaru
ANIEKTPOHJIAp OyIIyTH (3UUIUIH) KUCIOPO aTOMUTra TOMOH CHUJDKUTaH OYaay,
SBHU YTIIEPO aTOMUAA MycOaT 3apsyIapHUHT 3UUINTH, KAUCIOPOAIa dca MaH(Hid
3apsiIapHUHT 3UYINTH OPTaAM Ba y YIJIEpOAra HUCOaTaH IeKTpOMaH(Hii
3apsnIaHTad 0yiub Komaau, KapOOHWI rypyX dca Kyromanaau. KyrOmanwun
HaTWXacuaa KapOOHUJI TYPYXHUHT YITIEPOIHU AIEKTPOPHIIb Xoccara ara 0ynuo,

HyKJIeo(prIb peareHTiap OwiaH OupuKaand. AbIeru]] Ba KETOHJIAPHUHT yIIOy

xoccanapura TassHuo I punbsap-Mounu ycynu 6yitnua AAC cUHTE3 KWIHH]IU.
R
Tr'®+C,HsMgBr CCCR'OH

CHsCCH+RCR'

CeHs

Marnwuii opranuk oupukmanap acocuna AAC cunres Kuur xapaéuu, 0- 10°C
xapoparaa JI123 Ba TI'® sputmanapuaa, 2-6 coat 1aBoMuaa oaud OOpUIIIu.
bouutanFuy MaxcynoTiiap MUKJIOPH SKBUMOJISIp HUcOaTAa onuHAH (4-5xaBain).

Kapaén 193 ra mucodaran TI'D spurmacuna onud 6opunranna AAC rokopu
yHyMJIa CUHTEe3 KWInHIU. byHuHr cabadu J[39 spurmacumgaru ajakuil TaJIorTeHUIra
MarHui METAIMHUHT CeKUH TabcupH, TT' D spurmacuna sxapaén xxyna te3 Oopuiu
Ba Ky Mukaopaa ['puHbAp peakTUBUHUHT XOcuJ OViuimu aHukjaaHad. TT'd na
MaH(pUN 3apsSIHUHT XaJdKaJa Kywid JACJOKaJUIaHTaHW Y4YyH Kyda KydJd acoc
xoccacuHu Oepamun. by oaca [puHbsSp pEaKTUBUHUHT KAaTUOH KUCMHUHH
conbBamiaiiiu. bynnan tamkapu TI'® nHadakar spuTyBuM, OAJKU KaTaau3aTop
BasudacuHu xaM Oup BakTaa Oakapud Oepaau.

4-kaaBaJi
I'punbsap-Houuy ycyau 6Viinua AAC cuHTe3H
Peakuusn MaxcyJaot ynymu, %

AABOMHIAIHIH, COAT I 11 11 v A% VI VII | VI
JpurtyBum /199

2 75,0 68,4 64,4 61,3 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 62,4 57,0 54,8 52,4 45,2 42,7 58,6
OpurtyBun TI'd




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 82,2 77,6 73,0 71,3 69,5 63,2 57,3 70,6

Kapaén 2 coar paBomuga onau0 Oopuiarasja ajabJeruj; Ba KETOHJIAp
KOHJIEHCAIUsATa y4pald KONMMIIM €KUM EHOJUIAHMINM HaTIKacuaa OOlUTaHFUY
MonJanap TYJIUK peakiusra KUpuiiMaigu Ba kam yHym Ounan AAC cuHTte3
KuInHaU. Peakuus 6 coarga onu® Oopuiranaa sca peakiusjga XOoCHi OyiaauraHn
COUPTIAPHUHT KylIuM4a OWpUKMAalIap- [UIHOH, TpU(PEHUIOEH30JI, ME3UTUIICH
OKcHIM, POPOH, OKCOHUM TUIMUIATU Ty3Jap, aleTamiap, TaJoreHIN Xocuiaiapra
ainaHn0 KONMINM XUCcOOMTra YHYMHUHI Kamaihumura onubd kenad. TI'O
SpUTMACHIA peakuust JaBoMuiiuru 4 coarga onu® OOpwiraHjga OKOPH YHYM
ownan I= 89,6%; II= 85,0%; I1I= 80,0%; IV= 78,2%; V=75,2%; VI=71,0%; VII=
68,7% Ba VIII= 81,2% cuHTEe3 KWIMHIA Ba MyKOOWJI IIIAPOUT KUITUO OJMH/IH.

AAC ®aBopckuii Ba ['punbsap-Mounu ycynuna CUHTE3 KWIMIIHU YpraHUII
Owian Oup Karopjga OWUPUHYM MapTa AMA30THUpJIAll YCYJIWJa AHWIUH acocCuia
TaHJIAHTaH CIUPTIAPHA CUHTE3 KWJINII PeaKIUsAIapy XaM TaIKUK KUJIUH]IH.
JlnazoTupnam yCynu OpKaJIM apoMaTuK AUa30HUMN xjopuj Ty3ura AC HU TabCUp
TTHpud Moc paBuigaru AAC cuHTe3 KHUINHIH.

Kapaén nmnazoOUpUKMaNapHUHT a30T aXpaaud YMKUIIK OuiaH OopaguraH
peaknuscu XucoOnaHnuO, yHra Kypa JUa30HUNA Ty3H MOJIEKYJIacHJlard JUa30HUN
rypyxu AC monekyaacujgard BoAOpOJ OWiaH y3apo Tabcupaalmud a3oT, BOAOPOL
xsiopuz Ba AAC Xocui Kuilaa.

C6H5 NH2 + NaN02 +2HCI C6H5 N2C1 + NaCl + 2H20
R R
CeHsN,CIC C CR'+ N, + HCI
+HCCC R

OH
CeH; OH

Huazorupnam peakmusacu nact xapoparaa: 0-5°C ma onub 60pwiiau, aHWIHH
OWJIaH HUTPUT KUCJIOTa SKBUMOJIEKYIISIp MUKIOP/a, MUHEpaJl KUCI0Ta 3ca (KaMuaa
2,5 mapra) OpTHKYa OJIMHAM, YYHKM KHUCJIOTaJaH KaMpoOK OJIMHCA KyIIuMya
Mojajap, macajiaH, JAMa30aMHUHOOCH30J1 Ba aMHMHOA300€H30J1 XOCWiI Oynaau.
TagkukoT Hatwxamapura kypa tannanran AAC- [=70,0; I11=59,0; III=58,1;
IV=57,5; V=56,2; VI=52,7; VII=73,4; VIII=54,5% yHyM OunaH CUHTE3 KWIMHIH.

Wnmuit n3nanunuiap acocuga AAC cuHTe3 KWINII YCYTUHUHT HUCOMI
CaMapaIopJIMK KaTopH spatwiian: auazotupiam <I punbsap-Honuu<daBopckuil.
[lyHu anoxuaa TabKUIAIl KEPAKKH, AUa30TUpIail Ba @aBopckuil ycynuaa
MoJieKyJacu1a peHu pajauKkaiy TyTrad anerodenonia MaxcyaoT yaymu (VII)
IOKOPH YMKHUIIU Ky3aTuiau, [ punbsap-Monud ycynuaa sca OyHUHT akCH, SbHU
areTo)eHOH, CyB/a IEIPIIN SPUMACITUTH, T€3 Ba OCOH KOHJCHCAIUATa yupao
Oapkapop, paosauru naccuB OYaTaH JUMTHOH Ba TPUQPEHUITOSH30I X0CHIT KUJIIH,



APUTMAJIAru KUCJIOTa OnjiaH OapKapop TaJIOreHIN X0cHuia XjopareTodeHoHra
ainanun6, VII yuyMuHuHTr kKaMaiiuiura onu6 kenau. Kapoonus rypyxu yrieponu
arpoduaa xKouamrad paguKaniap Tabuaru

. Ba paJMKaJUTApHUHT (a30BUN TabCUP
i . . X0CCacura Kypa ajabJIeTuj] Ba
_ _ keToHsapHuHr GA O6unan

| ' _ ' ' TabCHUPJIAIlYBU KyHHIaru Katop

' : Oyitnya ommob 60puIIN

aHMKJIAaHAM: aleTo(heHOH < TUHO

T mT; 3 T i
® [lnasorupnam  ®Ipumwap-Honmua ®amopexcull KaJIMH < METHIN30IPOIMIKETOH

< KpOTOH aJIbJACTUAN < JUITHIIKC

TOH < MCTHJIIPONUIIKETOH < M€

-pacm. Typuau yeyiiapaa AAC cMHTe3HHUHT
THJIDTHIIKETOH < AlleTOH. T YPJIM ycyJL1apa

KHECHH TaXJInJIn
AAC wmornekynacuga apoMaTHK Xallka Ba ydOOFdaH TallKapu THAPOKCHII
rypyxuja xapakardaH (paoa BOAOPOJHUHT OOpPIUTH BUHWILIAII PEAKIUSICUHU OCOH
ketummura ca6ad Oymanu. Cunte3 kKuinuHraH AAC HU aleTusieH HINTHPOKH]IA
TYpJIU XWJI MIapOoUTIIapAa BUHUIUIAII PeaklUsiapy oJu0 OOpUIIIH.

CeHs C¢Hs c ¢ CRR'
CcC CRR' OH
+ HC cHMOH+2putysun O CH CH,
Kapaén [IMCO Ba IM®A »putmanapuna, 4-10 coar uarepBamiapuaa, 80-
140 °C xapopart opanuruaa o6 oopmiau. Karanuzaropnap cudaruga LiOH,
NaOH Ba KOH nan ¢oitnananungy.
S-xanBaJ
AAC BD ynymura karanausarop KOH HuHr Mukaopu tabcupu
(puryBuu IMCO, xapopat 120 °C, peakuusi JaBOMUiiJInru 8 coar)

Karanuzarop Maxcyaot ynymu, %
KOH muknopu, %
I II I IV \% VI VII VIII
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

Bunumnam xapaéuu JIMCO »sputmacuna onu6d Oopwiranaa MDA ra
HucOaran cenektuB Oynumm anukiaapau. JAMCO KyTOnu ampoTOH SpUTYBUYU
XUCOOIaHNO, HYKICOPWIh PEaKIUSIIAPHUHT OOPUIINTa WXKOOUM Tabcup dTaau. Y
MOJIEKyJIacH/Ia yMyMJIAIlIMaraH »dJIGKTPOH JKy(QTH cakjaraHjaura cadadmu
CHUCTEMaJIar¥ aJIbKOTOJSATIAAp, alleTHIICHUIap Ba KaTallu3aToOpJIapHU OCOH SPHUTAAU
Ba JxapacH OopumnHu 6apkapopnamtupaan, MOH Ounan acociu cuctema XOCHI



KWINO yJapHUHT aCOCIUMTUHU OUIMPA/IY, HATWXKAJa KYIIUM4Ya MOJAJIajJap MUKIOPH
kamasiau, AAC BD xocu OVnumn camapagopiuru OpTain.

Kapaénna mactna6 AAC O6mwman MOH opanuk Oupukma- aabKOTOJATIAp
XOCWJI KWJIaJIW, CYHTpa yiap anertuiieH Owmnan Oupuku®d BD HuM Xocun Kumanu.
Kynnanwnran xaranuzatopiap opacuja acocaunuru tokopu Oynran KOH na
(xaranuzatop wmukgopu 10%) AAC BD MakcumMyM YHYM OWIaH YHKHUIIH
AHUKJAaHIW. DbyHJa Kanuid ankorojasATH JIMTUKA Ba HATPUM AJKOTOJIATIIAPUTA
HucOaTaH KaTanuTHK (Haon Oynrannuru yuyH BD xocun O0ynuimm rokopu OYyinaiu.

AAC uun Bunwuiam peakimusacu 120 °C xapoparma, IMCO sputmacuna,
karanuzarop KOH umtupokuaa 8 coar maBomuja onud OopuiiraH Xonar >kapacH
y4yH MyKoOmn mapout Kuinb® omunau, Oynga ACC BD rokopu, Kymumya Ba
CMOJIACUMOH MaxXCyJoTiIap 3ca KaM YHYM OMJIaH XOCHJI OYJIUIIN aHUKIIaH/IH.

AAC anetuieH OWIaH TOMOTEH yCyJiia FOKOPHY aCOC/IM KaTaIMTUK CUCTEMa
MeOH-Cst-IMCO umtupokuaarv peakiuuscu ypranuiiau.

R
CeHsCeHsccc R
CcC CRR' OH
+HC O CH CH,
CHCsF+MOH+5putyBun

OnuHran HaTwKamap TaxJauiau IIyHH Kypcataauku, AAC BD yHymu
TaminaHrad karanuTuk cuctemanap muuaa LiOH-CsF < KOH:-CsF < NaOH:CsF
kKarop Oyitmua, Xamma xapopar 80 gan 120°C ra omumO Oopuim OuaaH
YHYMJIOPJIMK CE3WJIapIIU Japa)kaja OPTULIHN Ky3aTHIIIH.

AAC 10KOpH acociu CHUCTEMa HWINTUPOKHAA BUHWIUIALL XapacHU IOKOpHU
Te3NUKAa OOpUIIM Ky3aTwiaaud. byHJoa aleTUJIeHHUHT BOJOPOJM CTEpEo- Ba
PETUOCENIEKTUBINK HAMOEH KWJIaId Ba aJIMAIIMHUII kKapaéHU OCOH aMalira OIIajIu.
MeOH-CsF-/IMCO cuctemacuaa peakuusia UIIKOPUA MeTaiap ColbBaTIIapy
xocusl Oynumm, ¢aosi opajuK MeTalll KOMIUIEKCra aiiianuO, KaTaauTuk (aos
MapKka3 XOCWJI KWJIaJu Ba Karaiu3arop (QYHKUIUSACUHU omupanud. CHUCTeMaHUHT
karamutuk Qaomurn CsOH Ba NaF xocwn OynuIIM, YHHHT 3pYyBYaHIUTH
HUCOaTaH KaMJIUTH, aCOCIIM XOCCACH IOKOPWIIUTH OPKAJIH TYIIYHTHUPHUII MyMKHH.

6-xanBaj
MaxcyJIOT yHyMHUTra KaTaJau3aTop TaduaTi Ba XapopaT TaCMpH
(peakuus napomMuiljuru 6 coat, 3putyBuu JIMCO)

Karaaunzartop Xapopar, °C MaxcyJsot ynymu, %
I I I v \% VI \%41!
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
NaOH-CsF 80 77,3 74,2 74,0 73,5 73,2 67,3 79,6




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 cucremamapuga »sca xocwi OynraH (QTOpumaIapHUHT
SPYBYAHJIUTH IOKOpH OYynub, cucremaza HOH XOJduja MaBxkyl Oynand Ba
MyBo3aHaT Kapop Tomanu. bynma CsOH Ttynuk spkuH Ba Qaon OynmacnaH,
LiOH+CsOH+LiF+CsF karanuTtuk cuctemMa xojiaTaa KaTaau3aTopyiuK Ba3udacuHu
Oaxxapasu.

AAC BD nu Maxaninuit xoM-aménap acocujia reTeporeH-KaTaluThK yCyiaa
CUHTE3 KWIHII )Kapa€HU YpraHWJIAU, peakiis CXeMacu Kyhnaaruya:

R CH CH,
R' '
+HC CH C(H,CCCO

R

Maxcynor  yHymura  Karaiudzaropiap — TabuaTu  Ba  OOIUIaHFUAY
MaxCyJOTJIApHUHT MOJI MHKIOpW HuUcOaTH Tabcupu Vpranwigu. byHna
karanusaropnap cudaruga NaOH/C,,,, Ba KOH/Cy,,, nan doinananunam. Peaxkums
3 coat maBomupa, 200 °C xapoparaa onub 6opuiam (7->kaaBai).

AULETUJIEHHUHT MUKJOPH OIMO Oopuiu OuiaH Karajau3aTopra yHHUHT
muddy3uscu opranu, nactiad UMK agacopomusara, CyHrpa KUMEBUH aacopoIusra
yupaiau. AncopOuuMsiiaHTaH aleTWICH MOJIeKyJlacu KaTaJu3aTOPHUHT (aoi
MapKa3u-MeTayl KaTHOHW OWJIaH TT-KOMIUIEKC XOCHJ KWJIMO, OpajukK Oupukmara
alinananau, cyHrpa cnvptiap Ounan Oupuku6d BD xocun xkunaau. AueruiieH OunaH
AAC anpkoronsiTiap TyinHMmaca, katanuzaropiaap AAC Ounan Tabcupiamaau Ba
aleTUWICHHU OMPUKUIINTA TYCKUHIUK KWIaIu, HaTwkana BD yaymu kamasiu.

XKapaén 200 °C xapoparna AAC Ba aneruieH 1:3 HucOatna 3 coar gaBoMua
onmu6 Oopwian. KOH wmuxkgopuHuHr optu® Oopuiu OwnaH, cuctemana ¢haon
KOMITOHCHT/IM KM aJbKOTOJSTIAPY MHKIOPUHUHT KYNMaWWIIM Ba aleTHICH
OunaH TabcUpAAmIMO HPUpJIap YHYMUHUHT OpPTHO OOpHILNH, CMOJIACUMOH
MaxCyJIOTJIap MUKJIOPUHUHUHT KaMaluIIi aHUKIaAHIH.

7- kaaBaJ
MaxcyJIoT YHyMHUTa KAaTAJIU3aTop Ta0uaTu Ba 00OLNLIAHFUY MOIIAJIap MOJI
Mukaopu HucoaTu Tabcupu (MOH mukaopu, Cg,,, HUcOaTan 20 macc.%)

AAC:HC=CH Maxcyaot yaymu, %
MOJI
MUKIOPIapH I 11| I v \% VI vl VIII
HHUcOaTH

Karammzarop— KOH/Cy,,,

3:1 3:1 28,6 254 242 22,5 21,2 18,4 31,0




1:1 1:1 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

KarammzaTop— NaOH/Cy,,,

1:1 1:1 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 71,5 75,6 73,9 86,0

KOH muxnopu 10-20 macc.% xonarnapna BD ynymu keckuH omran 0yiica,
25-30 macc.% wumHTepBaia 3ca MaxCyJIOT XOCHJI OYJIMIIM ce3usapiiv Aapaxana
y3rapMaciauru aHuKJIaHIu.

AAC rereporeH-kaTaIMTUK yCy/Ja aleTHIieH OW/laH BUHWJIALI PEaKIUsICH
KOH/Cy,,, (20 macca.%) na onub 6opunranga AAC BD roxopu: 1=84,7; 11=82,3;
111=81,0; IV=79,5; VI=77,7; VI=74,4; VII=87,3% yHy™m OuilaH CHHTE3 KUJIHUH/IH.

AAC BD HM TOMOTEH ycylira HEUcOaTaH reTepOreH-KaTAUIMTHK yCyijia CUHTE3
KWIKIIAA UKTUCOIUMN JKUXAT/IaH ap30H, KyJaid, SKOJIOTUK XaBPCHU3, IOKOPU YHYM/IA,
YUKUHAU MaxCy/a0Tiaap MUKJIOPH KaM YMKUIIYA aHUKJIAHIH.

AAC HU KUMEBMH XOCCAJIApUHU YpraHull Makcaauaa, yJlapHA TYyWHMHMAara
KapOOH KHUCJIOTalap- aKpuil KHUCJIOTa, METAKpPHJI KHUCIOTAa Ba KPOTOH KHUCIOTa
Owian »srepudukanus peakuusacu ypranwigu. JKapaéH OeH301 3pUTMaACHIA,
koH1eHTpaanran H,SO, uitupokuaa oaud 6opuiau.

R' 4
C¢HsC C C OH +R"COOHH280 O +H,0
RV
CeHsCCCO
R
R
R

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

Otepudukaiys peakuuscura Kataau3arop Tabcupu yprauwinu, Oynaa H,SO,
mukaopu AAC maccacura nuc6aran 10; 20 Ba 30% nHucOamiapaa ypraswiif.
H,SO, muxnopu crnupt Maccacura Huc6aran 10% xunub onuHTaHIAa TYFPU
*Kapa€HHUHT (Qaoury KamaunO, KaWTap >KapaCHHUHT OOpHINM Te3JallajiH,
KHCJIOTaJIapHU MTOJIMMEpPIIaHUIIN HaTKacuaa BO xocuit 6yauimy KMHUHIAI .

bounanruy mopnanap 1:3 nucOarma, karanuzarop mukaopu 20% Oynranma
ko6 AAC BD napu HucbGaran rokopu yHyM OuiaH xocws Oynau. Macanaw,
AAC kpoton s¢dupmapu: I= 46,4; 1= 38,5; llI= 36,2; IV=35,4; V=34,8; VI=325
Ba VII=49,0%) ynym Ounan cuHTe3 KWIMHAM. YOy xonaraa peakuusaaru H,SO,
IPOTOHJIApU KapOOH KUCOTajJap MOJIEKyJacuaaru KapOOKCHI rypyxura Oupukaau
Ba YHJAaru YyIiepoja aroMujaru mycOar 3aps] KUMMaTuHU ommMpaau, Oy 3ca



cnupTHUHT C-HyKJI€O(DUITb XYKYMUHU €HIWJIIAIITHPAIH.

Arap peakuusga kuciora 30% mukaopaa onuHca BO yHymu kamasiau. bynaa
H,SO, mporounapu AAC TUApPOKCHI TYpyXH KHUCIOPOAUAArW TaKCHUMJIaHMaraH
ANEKTPOH Ky(Trra OUPUKUO CIUPTHU HYKICOPUIUTUHN KECKHUH KaMalTUPaIH.

AAC Monekynacuaaru paiukai MOJEKYJIIp MAacCaCUHHUHI OpPTUIIN (METH,
ST, MPONMII) €KM TapMOKJIAHUIIM (M30IPONWII, YWIAMUYMOYyTHII) OPTUILU OuiaH
pEeaKUUSHUHT (DaoJUTAaHUII SHEPTUsCH OpTUILM Ba BD xocun Oynuill yHYMUHUHT
kamaiiuimu (VII gan Tamkapu) Ky3aTuiim.

8- :xaaBag
Cunre3 Kuanaran AAC Ba yjaapuu BJ HuHT aiipuM GU3NK KaTTAJIMKJIApHU
No BpytTo Moytsip Tyain, C N0 4
dhopmynacu maccacu, n
/MO
I C,H,,0 160 145-147 1,9320 1,4560
| C,H,,0 174 160-162 1,4887 1,1658
III C;;H,0 188 168-170 1,5126 1,1261
v Cp3H, 0 188 174-175 1,5333 1,0765
A% C3H,40 188 178-180 1,5400 1,0010
VI C,4Hy50 202 187-188 1,5360 1,9223
VII C,6H,,0 222 191-192 1,0221 1,1280
VI C,H,,0 172 153-155 1,4031 1,1784
IX Cy5H, 40 186 152-154 1,3628 1,1958
X C.,H,0 200 147-149 1,2531 1,1850
XI C,sHy50 214 155-156 1,3800 1,2008
XII CysH,:0 214 158-160 1,4283 1,2843
XIII C,sH,;s0 214 163-166 1,4302 1,2960
XIV C,eHaO 228 168-169 1,4387 1,3502

(V)

Cunre3 kunuHran AAC BD XxoccamapuHu ypraHum Makcaauja YJIapHH
BOIOPOA Cylb(puUJ HIIKOPUNA Ba KHUCJIOTAIM MYXHUTAA THUIAPOCYIbGHUIAII
peaKkuiACH YpraHW Iy Ba YIAPHUHT TUOAUIIMKON d(Upiaapy CUHTE3 KWJIUH]IN.

AAC BD xucnoranu MyxuTaa THAPOCYIb(GUIIAII PEAKUMICH YUYYH 3HT
MyKoOun mrapout Kb xapopat 40 °C, peakiusi JaBOMHIIIUTH 6 COAT, SPUTYBUU
xjopodopM, OONUIAHFMY MOJIb MHKIOpH 1:5 HmcOarma OJHMHTaH —XoJar,



TUAPOCYIbGUIANT PEaKIUICH HUIIKOPUM MYXHUTAa 3ca METaHOJI spuTMacuaa, 10
coar maBommaa, 30 °C xapoparga onub OopwiraH XojiaT TaHJIaHAWA. TaaKHKOT
HaTWKaJIapura Kypa KHCJIOTald MyXWTra HHcOaTaH HMIIKOPUNA ITapOUTAAa OO
Oopwiranjga MaxcyjaoT YHYMUHHMHT FOKOPH UYWKHIIH, MaXCyJIOT XOCHJI OYIUIIH
YIyH Ky/lail mapouT sparud OepajauraH KaTajau3arop Ba IPUTYBUMJIAPHUHT YPHH
XaMmJia TabuaTu MyXUMJIUTH TaKpruOa HaTHXKaJlapu acoChjia UCOOTIaHIu.
JluccepTalussHUHT «APOMATHK alleTHJIeH CIUPTIAPH Ba YJIAPHHUHT BUHHJI
dpUpJapUHN UNLIA0 YHKAPUII TEXHOJOTHAJIapW» 1e0 HOMJIAHTaH TYPTUHYHU
606uma AAC Ba BD nminab YukapuIn TEXHOJIOTHSICH TaXJIMJI KUIHMHTaH.
C.O.HypmonoB Ttomonugan sparwiran AC HH unuiad  YUKapHIl
texHosorusicu OVinua AAC wunuiad yukapwiad. byHaa MaBXya TEXHOJOTHS
acocuaa unk 6op KOH+NH;+CH;OH karanutuk cuctemacumgaH Ba COBHTYBYH
cudaruga CyrJITUPWITral a30TaaH (oiganaHwiIIv, IYHHHIZIEK cXemMara Kymumya
3axypa pe3epByapiap Ba Oydep caryparopiap KUPUTHII OPKaIU )KapaéHHH
Y3JIMKCU3 PaBHUIIJIa UILTAIIM TabMHUHIAHIM, )kapa¢Haa X0CwI OVIaaurad KymMua
MaxCyJOTJapHUHT TapKUOW, MHKIOPH aHUKJIAHIMW, yJaap WKKWIaM4d KailTa
UIUTaHKO TEXHOJOTHK jkapaéHra Takpop Oepwiaam. Harmkama MaxCymOTHHUHT
YMYMHH YHYMUHU OIIUPHINTa, YHUHT TaH-HAPXWHU KaMAWTHUPHUINTA, YHUKAHIU
MaxCyJI0Tiap MUKIOPUHN KaMaUTUPHIITA SPUITHIIIH.
AAC cuHTE3 KWINHIH.

Nnk 6op maruuii opranuk oupukmanap acocuna (I'punssp-Uonuy ycynuaa)
12571012136

N
o

3- pacM. AAC marauii Opranuk OMpUKMasap épaaMuaa OTMIIHUHT

NPUHIHKIINAAIDBb TEXHOJIOI'MK CXEMACH.
1,5, 6,7, 10, 12 - pezepsyapnap; 2 - obyuxep (Mg yuyn); 3, 4 - camypamopnap;8 - peakmop,
9 - eudponusép, 11 - skempaxmop, 13 pexmuguka-yus KorOHHACU.

TexHnonoruk skapa€H Kyhmmaru Oockuuiapaa Oopamm. Jlactimab caryparop
(3) ra atunbpomun (1) Ba MarHuii metanu (2) HUHT apajiammacu, SbHU Horuy
pPEaKTUBU XOCHJI KWIMHHO, cyHIpa caryparop (3) naru apanamma KeduHru Oydep
caryparop (4) ra [OKJaHaJM Ba YHra 3puUTyBUM TeTparuapodypan (5) Kyuruimod
(deHmnaneTuIeH Xamjaa KeTOHJApHUHI TabCHUPJIALIYBH YYYH KyJald KaTaJIUTHK
CHUCTeMa XOCHUJ KWJIMHATU, OyHJa caTyparopjard apajaiiMma CyHJITHPHITaH a30T
épnamuaa coByTminoO, peaktop(8) ra Oepunaau. Peakropra dpenunanerusnen (6) Ba
ketoH (7) ;map MOHOMETpiap OpKaJlu Y3apo SKBUMOJSAP MUKIOpAa OuUp Xui



pexuMaa 4 coar JgaBoMujaa OepuiauO, apamamtupuin® typuinanu. Kapaénma
teTparuapodypan HadakaT >3pUTYBUM, OalKu KaTajau3aTtop Ba3udacuHU Xam
O0axapanu. bynma peakropmaru xapopar 0- 5°C xapoparga OYnauIm Kepak.
Peakuus Tyxrtarunrau apanamma ruaponusép (9) ma mysmu cyB (10) Ounman
TUAPOJIN3 KUJIMHAU Ba CYIOJNTUPWITAH XJIOPUJ KUCIOTaaH YyKMa 3pub KeTryH4ya
KYIIuiaaad. Xocuil OyiaraH spuTMma Tynanuruda skcrpaktop (11) ra 6epuianu Ba
muatuddup (12) Ounan skcTpakuust KuiauHaau. CucrtemanaH 3(UpPIU KUCMHU
axpatu® OMMHUO TYFPUAAH-TYFPU PEeKTU(PUKAIIMOH KOJIOHHara Oepuiaau. Dpup
KHUCM aXpaTuO OJMHIa4y CyBIM KUCM siTHA UKKUA MapTa 3pup OuiiaH SKCTpaKIUs
KWIMHAIU, aXpaTUO OJMHTaH 3(UPIU KUCM HaTpuil cyinbdar OuiaaH KypuUTUIHUO
KOJIOHHara 1oopuinaau Ba Moc paBuigaru AAC axxpatu0 oJvuHaIN.

Pextudukannon KOJUIOHHAJaH OXHpHUAA OpAJIMK Ba KyIIUMYa MaxcCyloTiIiap
KoJdaau Ba ynap Oup-OupujaH QU3NK-KUMEBUN yCy/Ulap OpKaJld aXpaTuo
onuHaau. KojgoHHama CMOJACUMOH KOJIAWK MaxcCyjiaoT AMATHIA(GHUD OuilaH rOBHO
TO3aJIaHa]1, KaTTHK Katiam 3ca 400 °C xapoparia 3apapcu3iaHTHPUIIAIH.

AAC BD «Hapowuiiazor» AX unk Oop Maxamwivil Maxcylomiap acocuia
nnnad yunkapuwigm, Oynna MOH/Cy,,, KaramuTMK KOMIO3HMUHMSAAAH (hOMTaTaHuiI
OpPKaJIM FOKOPH YHYM OMJIaH MaxCyJO0T OJIMIITa SPULIHIIJIH.

AAC BD Hu reTeporeH KaTajJuTUK yCyJja UIU1ad YMKapuUIla AacTiad KBapil
IIUIIAJIaH sicalirad, BEPTUKAJI OKUMJIa UIIUIAIUTaH peakTopaa ¢aosuiaHral KyMup
Ba KaJlMd WIIKOPUJAH KaTaJIUTHK KOMIIOHEHT Taiépiananu Ba peakropra AAC
703aTOp OpKajd Ba BHHWIJIOBYM AareHT aleTWIeH Tra3rojibJIepAaH To3ajlall
CUCTEMAacCH Ba PEOMETP OpKadu OCpPUIIUIIN TEXHOJOTHUK >KapaCHHUHT OUPUHYH
06ockuum 6yIn0, xapopar TepMonapa épaamMua Ky3aTuwiaad, 60CUM MOHOMETP
Jap opkaiu Hazopar Kb Typunaau. Keinaru 6ockuuna xocun 6ynran AAC vu
AKCTPAKT peKTU(PUKAIIMSA KOJIOHHAra 1000puIaIu.

B3 sputMacu peakTop/iaH YMKUIIM Owiad 3kcTpakius (199 Ounan) kuinHaau Ba

AAC
KOH daosaHran
PN — Peaxrop KyMHp
DCKTPAKTOp 395
Caryparop Icic)
AACAAC
Peaktn AJbKOTOJISITH
¢bukanus
Cmomna MaxcCymnoTiap
AAC BHKymmmua

4- pacm. AAC BD rereporeH KatajJuTHK yCYJ1a OJUIIHUHT TEXHOJOTHUK CXeMacHu

Oxupru, sbHM yuuHUM Oockud pektudukanusa xapaéauga AAC BD,
peakuusra kupummaran AAC Ba KylmuuMya MaxcylnoTiap aioxuaa ¢pakuusuiapra
axparn® omuHaaun. AAC BD wunuab uymkapuiiga Xocuid Oyiran Kymmmua
MaxcyynoTiap Gpu3uK-KUMEBUH ycymiap €paaMujia Oup-Oupuaan axxpaTud OJIMHAIN



Ba MabJlyM MUKJAOPU Takpop (oijanaHuIl ydyyH peakropra Oepuiiaau, KOJraH
KHUCMH YAKUHIN MaxCyJoTaap cudaruaa 3apapCcru3IaHTUPUIIaIH.

JluccepTalussHUHT «APOMATHK alleTHJIeH CIUPTIAPH Ba YJIAPHUHT BUHHJI
dpUpIAPUMHUHT KYJJIAHWIMIIN» 7c0 HommaHnradn OemmH4yn O6o6mma AAC Ba
yIapHUHT BD HUHT BYIUTaHUIUIIT coXajlapy YpraHuiraH.

bynna canoarma unk 6op unuiad ynkapwiran AAC HUHT He(T-ra3Hu cakjianl
Ba KalTa WOUIAlIAa KYJUITAaHWIAAWTaH IyJaT Ba METaul KypuiMa, JacTrox Ba
ac000-ycKyHamapaa OUKOPPO3US KapaCHUHU KEeITUPHUO YUKapyBUU
MUKpOOpraHu3MiIap— OakTepusi Ba 3aMOypyFliapra Kapiid OHOJIOTHK XOccallapu
Vpranwiau. TagkukoTiap Ky3aTUIIUIapu acocuaa HeT aecTpykiuscura cabad
OynmyBuM  acocudt ~ MuKpoopranusmiap-  Micrococcace,  Pseudomonace,
Rhodococcace, Thiobacillus, Acinetobacter sp. Ba Vibrionace owujacura, XaBo
MyxXuTHIa a’po0 Koppo3usHu Ky3raryBum Gallionella Ba Vibrionace Ttemup
OakTepusuiapyd, aHa’poO Koppo3usiHU Kys3raTyBuuiap dca Desulfovibrio Ba
Desulfotmaculium owunacura wmaHcy®d cynabdarpenyuupioBud — OakTepusiap
skawiuryd aHukiaanau. Taximud xuwmuaran AAC man VI, 1 Ba I medr
MaxcyJoTaapy Tapkuouaaru 3aMOypyF Ba OakTepusiapra Kapiy sHT Gaoa Ouoruy
AKAHJIUTH aHUKJIaHAH.

Cunte3 kununaran AAC BD épnamuna HedT-ra3 Maxcynormiapu TapkuOuaaH
KydCH3 KHCIOTaIM MYXUTIAa MeTaulap KUMEBHM KOPPO3USCHHU KEITUPHUO
YUKAPYBYM KOMIIOHEHTIAPHMU aKpaTul OJIUIN YCTHIA WIMHUN TaIKUKOTIAp OJIU0
oopunau. Tankukor oObekTH cudaruaa TaHiaanran «MyoOopakHedrerasy YIIK
TH3UMHAa OyiraH «Yprabyinoky, «JleHru3Kkym» Ba «Xay3ak» KOHIApH TapKHOHIa
OJNTUHTYTYpT Ba YHUHI Xxocwiaiapu Mukaopu 4,5-5,0% raua, «Kopakym»,
«Ilamyxy», «Anan», «3eBapga» Ba «KYykaymanok» CHHTrapud KOHJapiaa »jca
OJITUHTYTYPT Ba ONTUHTYTYpT Oupukmanapu muxiopu 0,08 man 0,1% arpoduna
Mapxynauru anukiaanau. AAC BD Hedt Ba Tabuuii raznan Boaopoj CyabpuaHu
KOMIUICKC XOJIJa aXparuO OJMII XOccajapw TaAKWK KWIMHIWA. Takmud sTuirax
AAC nunr BD éppamuaa HedT Ba HEPT MaxCyJIOTIapu TapKUOUIATH dIIEMEHTAp
OJITUHTYTYPT, BOIOPOA CyJIbPUA, MEpKanTaHiap, cyibbumiap, IUcyabduiIapHu
KOMIUICKC XOCHJI KWIHIN YCYJAW OpKadu aXpaTuOd OJNWIT MYMKHHJIWTH HWIMHHR
KUXaTJaH acocinad Gepuiay.

Onu6 Oopunran Taxxprbda CHHOB HaTHXKAJIapu acCOCUAA MaXaJUIMi XOM atuénap
acocua unad ynkapuwirad AAC vuHr docdamiu xocunanapuaad HeQT Ba rasHU
KaiiTa HIIJIan KOpXoHalapyu MeTajljl KypuiMalapuaa Ty3 KariaM XO0CHJT KUITyBUd
KOMITIOHEHTJIapra Kapuu HHruoutop cudaruaa GoiganaHuiml MyMKHHIATH
TYFpucuaa Takaudaap KUPUTHIIH.

XVJIIOCA

«ApoMaTHK aleTWIeH CIUPTIApU Ba YJIAPHUHT BUHWI 3(UpIApU CHUHTE3W»
MaB3yCHJIard JTOKTOPJIUK AMCCEpTalMsIcH Oyilmya onub OOpuiIraH TaJKUKOTIAp
HaTWKacuaa KyMuaaru Xyjaocaaap TaKIuM dTHIIN:

1. Maxannuii xomamé Ba caHoat yukuHawiapu acocuga KOH+TI'® xampaa
KOH+NH;+CH;OH karaiuTuk cucTeManapHd KyJulalll OpKajdd KOKOPU YHYM



OwJiaH apoMaTHK alleTHWJICH CIUPTIApU MIUTad YMKAPHUII TEXHOJIOTUSIAPUHU sTHaJa
TaKOMUWITAIITUPHUIITA XU3MAT KUJIA]IH.

2. @eHuNalETUICH, AaHUJIWH Ba MarHui OpraHuWK OWpUKManap acocuua
TU3UMJIA PaBUIIJIa apOMATUK aleTWICH CHUPTIAPUHU CHUHTE3 KWJIWIIHUHT
caMapaiop yCyJUIapUHH UILIA0 YMKHUIIIA MyXUM aXaMHsT KacO 3Taju.

3. AleTuieH UINTUPOKHIA ApOMATUK AlETWICH CIUPTIAPUHU TOMOIE€H Ba
FETEpPOreH KaTaJIMTUK yCyJulap €paamMuaa BUHWUIAILAA TYpPJIW yiadaMJaard
daomymaHraH KyMHpra HWINKOPJIApPHU I[MAMIUAPHUIN OPKaJd  HAHOTY3WIHIILIN
caMapaJiop KaTaIUTHK KOMIIO3UIMSJIAPHU KYJUIalll Makcaara MYBO(DUKIUTH
acocyab 6epuiajy.

4. ApomaTuK alleTWICH CIUPTIAPHU JTepuUKalMs KUIUII Ba BUHUI
abupIapuHd  THUAPOCYAbGUITIAIT  OpPKAIW  yAAPHUHT  Typiad  XWI  SHTH
XOCWIalaapUHU ~ CUHTE3 KWIHII OpPraHuK OWpUKMallap CHHTE3  KHJIMII
TApPMOKJIADUHYU KEHTaWUIIIATa XU3MaT KUIaau.

5. Maxaumi xoMame, YuKUHAN €KM UKKUJIaMYi MaxCyJoTiIap, KaTallu3arop
Ba TEXHOJOTHK KypwiMmanapjaH (oiganaHuO apoMaTWK aleTUJICH CIHUPTIapU Ba
BUHWI dPUPIAPUHU UILIA0 YUKAPUII TEXHOJOTHSIIAPUHHUHT SPATHINIIN OPTaHUK
KUME €KUM OpraHuK MoJjajap TEXHOJOTHSICH pHUBOXKJIAHUINM Ba SHaJa
TaKOMWJUTALIMIINTA XU3MAT KWIKIIY KypcaTubd Oepuiiaau.

6. ApoMaTuK aleTWseH cnupTajapuiaH He(T-ra3 caHOaTH MyJjaT Ba METasul
KypuiaMaiapu OHOKOppO3Usl Kapa€HUra Kaplid aHTHUKOPPO3UOH Ououuaiap
cudaruga Kysuiam opkaiu, Oakrtepus Ba 3amOypyriaapHuHT 80-82% MUKIOpUHU
3apapCU3NIaHTUPHUIITra JSPUIIMINOG MeTaul KypuJIMaJapHUHT JKCIUTyaTalldoH
XOoccajapyHu SXITUIAIITra SPUILAIAIH.

7. Hedt Ba HedpT MaxcyaoTiapu xamja TaOUMii Ta3 TapKuOUIaru
ONTUHTYTYPTIM OUPHUKMATapHU KOMIUIEKC aXpaTud OJyBUM OupHKMAanap
cudatuga apoMaTUK aleTWICH CHUPTIapu BUHWI 3dupiapugaH GoigamaHuIl
OpKaJIM ONTHUHTYTYPT XOCHJIaJapy MUKIOpUHHU 42-55% raya xkamaidTupuiira onud
KeJaau.

8. ApoMaTuk aleTwieH CNUpPTIApuHUHT (docdarin 3dupiapugaH caHoar
OKaBa CyBJIapHJa Ty3 KamlaM XOCHJI KHWJIyBYM KOMIIOHEHTJIapra Kapiiu
MHTUOUTOpPIIAp, BUHUI S(PUPIAPHUHT THOJUIIIMKOIUIAPU 3Ca PE3MHAa Ba Kayyyk
MaxCyJOTJapUHU HIIIA0 YMKApHIAa- TUKYBUM areHTap cudaruaa Ky uTaHUIUII
KMME CaHOATH/Ia UKTUCOAMNI pUBOKIIAHUIIINTA caMapaiu XUcca KyIau.

HAYYHBINA COBET 11O NPUCYKJIEHUIO YYEHOM CTEIIEHU

JTOKTOPA HAYK 16.07.2013.K.01.02 npu
HAIIMOHAJIBHOM YHUBEPCUTETE Y3BEKUCTAHA

TAIIKEHTCKU XUMHUKO-TEXHOJIOIT MYECKUA UHCTUTYT
HAIIMOHAJIbHBIA YHUBEPCUTET Y3BEKUCTAHA



SUAAYIJIAEB OAUJIKOH STAMBEPIMEBUY

CHUHTE3 APOMATUYECKUX AHETUJIEHOBBIX CIIMPTOB 1
X BUHNJIOBbBIX D®HUPOB

02.00.03 — Oprannyeckasi XuMust
(XuMHYeCKHe HAYKH)

ABTOPE®EPAT JOKTOPCKOM JUCCEPTAIIUHA

TamkenT — 2016 rox
TeMa T0OKTOPCKOI IUCCePTAIMM 3aperucTpUpPoBaHa B Boicineii aTTecTalilmOHHONH KOMUCCHH
npu Ka6unere MunucrpoB Pecnydsnuxu Y3oexkucran 3a 28.04.2016/B2016.2. K138

JoxTopckas nuccepTaius BEIIOIHEHA B TallIKeHTCKUN XUMHUKO-TEXHOJIOTUUECKUN HHCTUTYT U
HanmonansHoM yHUBEpCUTETE Y30eKHCTaHA

ABropedepar auccepranuu Ha TpEX sA3bikax (y30€KCKH, pyCCKUH, aHIIMICKHIA) pa3MelEH Ha BeO
cTpanule 1o aapecy ik-kimyo.nuu.uz u UadopmannoHHO-00pa30BaTeIbHOM IOpTalie «Ziyonety



(www.ziyonet.uz).

Hayunblii koncynbrant: UkpamoB AdayBaxad
JOKTOP TEXHUYECKUX HayK, mpodeccop

O¢unuanbHbIe ONMOHEHTHI: AGAymykypoB AnBap Kaonposua
JIOKTOp XUMHUYECKUX HayK, mpodeccop

MyxunaunoB baxonup ®axpuaanHoBuy4
JIOKTOp XUMHUYECKUX HayK, podeccop

A3mn30B YMapxoH MyxTapoBu4
JIOKTOp XUMHUYECKUX HayK, mpodeccop

Benymasi opranm3anus: CamMapKkaH/ICKHIA TOCYIapCTBEHHbIN YHUBEPCUTET

3amura IuccepTauuu COCTOUTCS « » 2016 . B 4yacoB Ha 3aceIaHuu
pazoBoro Hayunoro coBera Ha ocHoBe Haywnoro cosera 16.07.2013.K.01.02 mpu HarmonampaHOM
yHuBepcutere Y30ekucrana. (Aapec: 100174, Tamkent, yn. YauBepcurerckas 4. Texn.: (99871)227-12-
24, ¢akc:(99824)246-53-21; 246-02-24. E-mail: chem0102@mail.ru AnMuHHCTpaTHBHOE 30aHKE
HarmonansHOro yHUBepcHTETa Y30€KHCTaHA).

C JOKTOPCKOW JUCCEepTalueil MOXKHO O3HAaKOMHUThCS B MH(pOpPMAIMOHHO-pECYpCHOM IICHTpE
HarmmonansHoro yHHBepcuTeTa Y30ekucrana (3apeructpupoBan 3a Ne ). Agpec: 100095, r
Tamkent, yn. VYHuBepcuteTckas, 4. AJMHMHUCTpaTHBHOE 37aHHe HalMoHanbHOTO YHUBEpCHUTETA
Y30ekuncraHa.

ABtopedepar nuccepraum pa3ociaH « » 2016 rona.
(mpotokon pacceuiki Ne ot 2016 roxa).

A. C. Pa¢gukoB
IIpencenarens Haygnoro coBeTra no npucyxaeHUI0
Y4EHOU CTENeHH JIOKTOpa HayK J.X.H., Ipodeccop

. A. T'agypoBa
VYueHslii cekperaps HaydHoro cosera no npucyaeHur0

YUYEHOM CTENEHU NOKTOpa HayK, J.X.H.

A. K. A0nymykypoB
IIpencenarens nHayunoro cemuHapa npu Hayunom coBere
0 IPHUCYXKJICHUIO YUEHOH CTeNeHU NOKTOpa HaykK, 1.X.H.,
npogeccop
BBE/IEHUE (anHOTAIMSA TOKTOPCKOW JUCCEPTALIMHN)

AKTyaJbHOCTh M  BOCTPeOOBAHHOCTb TeMbl jAuccepranmum. Ha
CErOJHSALIHUM  JIeHb  TOJIy4eHHE  OWOJIOTMYECKM  aKTUBHBIX  pa3IUYHbIX
OpPraHMYECKHX COCIMHEHWH C LEHHBIMH CBOMCTBAMM, OCHOBAHHBIX Ha
auBepcrudukanuu HedTe - Ta30BOM MPOMBIIUICHHOCTH MPHU MTOMOIIH COBPEMEHHBIX
WHHOBAallMOHHBIX TEXHOJIOTMI MHpa cocTaBisoT 62-67%. IIpousBoncTBo



Pa3JIMYHBIX IPEMAPATOB U MATEPUATIOB JJISI CEIBCKOTO XO3AMCTBA, XMMUUYECKOU,
(apMalleBTUYECKOM,  TEKCTWJIBIHOM, DJHEPreTUYECKOW, aBTOMOOWJIBHOM U
aBUAIMOHHON TMPOMBIIIUICHHOCTH Ha OCHOBE XMMHUYECKOH mepepaboTKu HePTH H
rasa, a Tak’ke€ TOHKOTO OpPraHU4eCKOr0 CUHTE3a SIBISIETCS BICOKOI(P(HEKTUBHBIM.

Co BpemMeH HE3aBHUCHMMOCTU Hamied PecrnyOnuku B HampaBiICHUM Pa3BUTHS
MIPOU3BOJICTBA PA3IMYHBIX HOBBIX MPOAYKIHUA XHUMHYECKON MPOMBIINLICHHOCTH
OBLTM  OCYIIECTBICHBI IUPOKO OXBAaThIBAEMBIC MEPONPUATHS ¢ TOTYYCHBI
ONpEICJICHHBIE PE3YJIBTAThl MO0 BBICOKOW OpraHW3alli HAyYHBIX WCCIECIOBAaHUN U
oOecrieyeHne HUMIIOPTO3aMEIIAIOIIMMY  XUMHUUYECKUMHU TpernaparaMd MECTHOTO
npousBojcTBa. K HMM MOXHO OTHECTHM aAHTUKOPPO3WOHHBIE  OUOIMJIBI,
WHTUOUTOPHI U MOHUTHI, TPOU3BOAUMBIE U3 MECTHOTO CHIPbSl U MPUMEHSIEMbIE TTPU
mpoliieccax KOPpo3uH U OMOKOPPO3UH, a TAKKE MPOTUB COJICH, 00pa3yIONIUX CIOU
B YCTAHOBKax He(TETa30BOM MPOMBIILICHHOCTH.

Ha cerognsimHuid 1eHb B MUPE MO CPEACTBAM BHENPEHHS COBPEMEHHBIX
TEXHOJIOTUH B  XUMHUYECKYI0 MPOMBIIUICHHOCTh CHUHTE3 HOBBIX THIIOB
OpPraHMYeCKUX COCIUHEHUI W MPOU3BOACTBO IMOJUMEPOB U IUIACTUYECKUX
MaTepHualioB Ha MX OCHOBE, OOJIAJIAlOMIUX PEIKUMH CBOMCTBAMH, PACTBOPUTEIICH,
(GYHTULIUIOB, CTUMYISTOPOB, aHTUHOMOTUKOB, TOPMOHOB, KJIesI U KPACOK SIBJISETCS
aKTyaJlbHOM 3agadeil. Takue 3agauM, KaKk CHUHTE€3 HOBBIX apPOMATHYECKUX
alleTWICHOBBIX CIUPTOB W WX BHUHHWIOBBIX J(UPOB HA OCHOBE peaKIuit

®aBOpCKOTO, I'punbsapa-Nounua u JIMa30TUPOBAHNM; pa3zpaboTka
BBICOKOO(DPEKTUBHBIX ~ MEXaHW3MOB,  IOBBIIIAIOIIUX  MPOU3BOJUTEIBHOCTH
NPOAYKIMHU;  pa3feicHue  Ha  DKOJOTMYECKW  YHUCThle,  O€30TXOIHbIE,

pecypcocOeperamonye TEXHOJIOTHH; ONpENeJIeHUEe COBPEMEHHBIMU  (PU3HUKO
XUMHUYECKUMH METOJIaMH YHCTOTY, CTPOCHHE M CBOHCTBAa apOMaTHYECKUX
allETWICHOBBIX CHUPTOB M MX BUHWIOBBIX J(QUPOB, TMOIYYEHUE U3 HUX
MHTUOUTOPOB B XMMHUYECKOM KOPpO3UM, OMOLMIOB B Ipoleccax OMOKOppO3UH,
WOHUTHI 11 KOMITOHEHTOB, OOpa3ylomux CJOW M JePOTUAHTHI B CEIHCKOM
XO35IUCTBE, OCTAIOTCS aKTyalbHBIMU.

JlaHHO€ IucCepTallMOHHOE MCCIEAOBAHUE B ONPEICICHHON CTENEHU CITYKUT
BBITIOJTHEHUIO ~ 3aJlady, MPEIyCMOTPEHHBIX B  MocTraHoBieHuU IIpesumenta
PecryOnuku Y30ekucran PecnyOnuku Y3o6ekucran [111-916 ot 15 urons 2008 rona
«JlononHUTENbHbIE MEpPbl CTUMYJIUPOBAHUSI HCIOJb30BAHUS HWHHOBAIMOHHBIX
MIPOEKTOB U TeXHOJoru B mpom3BoacTBe», I1I1-1442 orl5 nmexabps 2010 roma
«IlepcriektuBbl pa3Butua mnpousBoactBa Ha 2011-2015 rogst B PecmyOnuke
VY30ekucTan», a TaKKe B IPYTUX HOPMATUBHO-IIPABOBBIX JOKYMEHTAX, IPUHATHIX B
JTaHHOU cdepe.

CooTrBercTBHE HCCICA0BAHMA ¢ NPHOPUTETHBIMH HANPABJICHUAMU
pa3sBuUTUA Hayku M TexHoJorui PecmyOimmku. JlaHHOEe wuccienoBaHue
BBITIOJTHEHO B COOTBETCTBUM MPUOPUTETHOTO HAIPABICHUSI Pa3BUTUA HAYKU M
texHosoruii pecryonmuku VII. « XuMudeckast TEXHOJIOTHS M HAaHOTECXHOJIOTHI).

O030p 3apy0ekHBIX HAYYHBIX HMCCJAEJOBAHMN MO TeMe JAUCCEPTALMH.
'HayuHble  WcclienoBaHMSA, HANpBICHHBIE II0  CHHTE3y  apOMaTHUECKHX
AlETUICHOBBIX CIHPTOB M WX BHUHWIOBBIX 3(QUPOB, CO3JAHUIO TEXHOJIOTHIA



MPOW3BOACTBA M pacmmpeHus obmactedd. X mpuMeHEeHHEe OCyIIeCTBISIOTCS B
BEIYIIUX HAyYHBIX IIEHTPAX M BBICIIUX OOPAa30BATEIbHBIX YUPEIKICHUSX MHUpPaA, B
toMm uncie, University of Technology (Hunepnanmasi), Institute of Biochemistry
(I'epmanus), Institute of Organic Chemistry ([anus), University of Ferrara
(Utanus), University of Lyon (®pannus), Federal University of Campine Grande
(bpaszwnus), West Virginia University (CILLIA), The University of Tokyo (SImonus),
University of Gulbarja (Mamust), Ain Shams University (Erumet), Christchurch
University of Technology (HoBas 3enanmusi), Korea Institute of Science and
Technology (FOxnast Kopest), Institute of Organic Chemistry u Institute of
Organoelement Compounds (Poccust), Aristotle University of Thessaloniki
(I'perus).

B pesynbrare uccienoBaHuii, MPOBEACHHBIX B MUPE 10 CUHTE3y M CO3/IaHHUIO
TEXHOJIOTHH TPOM3BOJCTBA AIlCTHJICHOBBIX CIHPTOB M WX BUHWIOBBIX 3(QHUPOB
MOJTyUYeH PSIJT HAYYHBIX PE3yJIbTaTOB, B TOM YHCIIC: CHHTE3UPOBAHBI apOMAaTUYECKHE
alleTUJICHOBBIE CIHMPTHI Ha OCHOBE Pa3HOOOPA3HOTO CHIPbS, PACTBOpPUTENICH U
KaTaau3aTopoB M co3maHa TexHojorus ux mpousBojactBa (Federal University of
Campina Grande, bpasunus); Korea Institute Science and Technology, (FOxnas
Kopest); cuHT€3UpOBaHBI apOMaTHUECKHUE alleTUIICHOBBIE
CIUPTHI B MPUCYTCTBUH IIETOYHBIX METAJUIOB, IIEIOYEH B COUCTAHUU C THKEITBIMU
MeTaJlaM{, MUHEPAJIbHBIMU COJIIMU M C HCIOJb30BAaHHMEM HAaHOKATaJIU3aTOPOB
(Aristotle University of Thessaloniki, (I'pertusi); The University of Tokyo,
(SAAmonus); co3maHbl TEXHOJOTHH MPOW3BOACTBA CIIUPTOB Ha OCHOBE alleTHUJICHA U
€ro roMOJIOTOB U 3JieMeHToOpranndeckux coenunennit (Institute of Organoelement
Compounds, Poccust; Vienna University of Technology, ABcTpusi); aneTuieHOBbIE
CHOUPTHl TPUMEHEHBbI B PA3JIMYHBIX OTPACISAX, B YaCTHOCTH, B  XUMHUYECKOM,
(dhapMmalieBTHYECKOH U HE(DTEra3oBOM MPOMBINLICHHOCTH; a BUHWJIOBBIE S(DUPHI
MPUMEHEHBI ISl TIOJYyYEHUsI BOCKA, pe3uHbl, kies U mactmaccel (University of
Gulbarja, Unnus; Institute of Biochemistry, I'epmanusi; University of Ferrara,
Uranus; University of Lyon, @panius).

B Mupe mo cuHTE3y aleTUICHOBBIX COCAMHEHHH MO Py MPUOPUTETHBIX
HANpaBICHUN  TPOBOMATCA  HCCICNOBaHUS, B TOM 4YHCIE: TPUMEHEHHE
CeNeKTUBHBIX HaHokaranmu3aropoB Et,0+PhMe+Hex, TiCl,/Me,S, Et;N/Zn(OTY),,
Ti(OiPr), u Cl,Ti(OPh), nmpu cuHTe3e apomMaTHYeCKHE alleTUIICHOBBIC CIHPTOB;
MPOU3BOACTBO APOMATUYECKUX AlleTUIICHOBBIX CIIUPTOB U BUHUIIOBBIX 3()HUPOB U3

— OO030p 3apyOeXHBIX HayYHBIX HCCICOOBAaHMA IO TeMe MAWCCEpTAllMd IIPUTOTOBIEH Wwww.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.. u ApyruX HCTOYHHKOB.

OTXOZI0B XMMHUYECKON U He(TerasoBoi MPOMBILIIEHHOCTEN; CO3AaHUE Pa3IUYHBIX
BUTaMUHOB, TOPMOHOB, aHTUOMOTHMKOB HOBOTO IOKOJEHHSI, aHTUOAKTepUaIbHBIX
OMOLMZOB HOBOTO TIIOKOJIEHUS; IPUMEHEHHUE apOMaTHYECKUX alleTHJIEHOBBIX
CHMPTOB U BUHWIOBBIX 3(PUPHI B KAUECTBE CUIMBAIOIIMX areHTOB IPU MOJIyYEHUU
HAHOMATEpUaJOB Il MOJEKYJSIPHOW JJIEKTPOHUKHM M PE3UMHO-KAayYyKOBBIX
U3JICNIUNA, TEPMOCTAOWIBHBIX TOJIMMEPOB; CO3JAaHHE OWOJOTUYECKH AKTHUBHBIX



COCIMHEHUH C HAIPABJICHHBIMU CBOMCTBAMU.

CreneHb H3y4eHHOCTH MpodaemMbl. VHTEHCHUBHO pa3BUBAIOTCS pPabOTHI
HAy4YHBIX MCCIENIOBAaHUN TIO XUMHUHM, (U3NKH, TEXHOJIOTUM M NPUMEHEHUU
ALETUJICHOBBIX COCAUHEHUM.

B PecnyOnuke psaoM ydeHbIX ObUIM MPOBENEHBI HAyYHBIE HCCIEAOBAaHUS B
o0JacT XUMHUU aleTWICHOBBIX coenuHeHuit. Takumu kak, T.C.Cupnubaes,
co3laHbl  (pyHAAMEHTAJbHbIE TEOPUTUUYECKHE 3aKOHOMEPHOCTH XHMHYECKUX
IIPOLIECCOB, IPOTEKAaeMble Ha OCHOBE AaLETWICHA; IOJ pPyKOBOJICTBOM
JI.A.FOcynoBa CHMHTE3UpOBaHbl U NPUMEHEHbI B MPOMBIIIJIEHHOCTH HUHTUOUTOPbI
COJIEBOT'O CJIOSl U KOPPO3UHU, HOHOOOMEHHBIE CMOJIbI, HOBBIE KOMIUIEKCOHBI Ha
OCHOBE AallETUJICHOBBIX YIVIEBOJOPOIOB; NOI pykoBoacTBoM A.l.MaxcymoBa
CUHTE3UPOBAHbl PA3JIMYHBIE TETEPOLUUKINYECKHUE COCIUHEHUS CO CIIOKHBIM
CTPOEHUEM: Ha OCHOBE MPOMAPTHIOBBIX CHUPTOB OMpPEIEICHbl HX O00JacTH
MIPUMEHEHUS B MEJULINHE; A.N.MxpamoB nooucs MOBBIICHUS
MIPOU3BOJAUTEIBHOTH MMPOAYKIMU TPUMEHEHUEM PA3IMYHBIX TETEPO
KATAIUTUYECKUX CHUCTEM B XHMHUHU ALECTWICHOBBIX YITIEBOJAOPOIOB M BHEAPWI B
MPOMBIIUIEHHOCTh HOBbIe Karanu3aropbl; C.O.HypMaHOBBIM ObUT BBINIOJHEH PAJ
Hay4YHBIX MCCJICAOBAHUN TEXHOJIOTMU pPEAKIUU BUHUIMPOBAHUA OpPraHUYECKUX
COEIMHEHU, UMEIOIINX B COCTABE MOJIEKYJbI TUAPOKCUIBHYIO TPYIIITY.

3a pyOexoM @O [aHHOMY HAIpPABJICHUIO IIOCBSALIEHbl HayuyHble pPaOOTHI
b.A. Tpopumona u O.H.TémkHHa IO CHHTE3y AlETHICHOBBIX CIHHPTOB Ha OCHOBE
BBICOKOOCHOBHBIX ~ CHUCTEM BUHWIOBBIX 3¢upos; JL.B.CHeryp pa3paboran
TEXHOJIOTHIO IPOU3BO/ICTBA HEHACHIILICHHBIX CIIMPTOB Ha OCHOBE 3JIEMEHTO
opraHudeckux coeauHeHuil; A.A.DpurHaHu MPENJIOKUI HOBBIE HHTHOUTOPHI
KOPpPO3HUH YyT'yHA U CTaJli B KUCIIOTHOM Cpelle Ha OCHOBE AllETUIIEHOBBIX CIIUPTOB;
M.®.Pogpurec uszyuyus poJib KaTalIM3aTOpPOB MPU PA3LAECICHUHU YITIEBOJIOPOJIOB
(ankuHoB) u3 HepTu nponykroB; C.C.Dpoc NMpOU3BOACTBO MpEnaparoB MPOTHUB
MUKpPOOpPraHu3MoB B cocraBe Hedtu; M.Burrepc paspabotan mnpou3BOJICTBO
IIPEINapaToB -pacTBOPUTENIEN CMOJI, PE3HUHBI, Kiies U IutactMmacc; A.Buona cosman
TEXHOJIOTHIO TPOU3BOJCTBA TOJIMMEPOB HAa OCHOBE BHUHWIOBBIX 3(HPOB;
X.M.IlerepceH mNpou3BEN  CIOXKHBIE BUHWIOIPOU3BOAHBIE  AlETUICHOBBIX
cripToB; M.OKaBa OCyIIECTBII CHHTE3 alleTHIICHOBBIX CITHPTOB B MPUCYTCTBHH
HaHOKaranu3atopoB; M. Anm XacaH BIEpBBIE BBEJ TEXHOJOTHIO MPOU3BOJICTBA
alleTHJICHOBBIX CIIUPTOB C BBICOKMMH BBIXOJAAMH U3 XJIOPIIPOU3BOIAHBIX (ypaHa B
pacTtBope TerparuapodypaHa B MPUCYTCTBUU KaTanuzaropa OyTuiara JUTHS; P
uccinenosareneil I0xuoit Kopen npuMeHsuin MOHOMEpBI Ha OCHOBE alETHIICHA U
€ro TOMOJIOTOB B PE3MHOBOM MpOMBINUICHHOCTH; P.B.BaHHOpPT mnpumeHn
aleTWICHOBble chnuUpThl B MenuuuHe; FO.Menr Xu gokazan HpUEMIEMOCTb
aIleTUICHOBBIX CIUPTOB B HepTe-ra3oBoi orpacnu; B.A.Kynkapuu BHec 00bIIoi
BKJIJl B Pa3BUTHUE JJAHHOTO HAIIpaBJICHUS, U3y4YUB OUOJIOTHYECKYIO aKTUBHOCTh
AllETUJICHOBBIX CIUPTOB MPOTUB OaKTepuil U rprOOB.

B Hacrosmee BpemMss Ha OCHOBE apOMAaTHMYECKMX AlECTUICHOBBIX CIIMPTOB U
BUHUJIOBBIX 3(UPOB pa3paboTaHbl pa3IUYHbIE PACTBOPUTENH, KJIEH, KpPacKH,
JeKapcTBa, HAJIAXXEHO MPOU3BOACTBO MOHOMEPOB, OMOLIUIOB, MPUMEHSIIOUINXCS B



Ka4eCTBE CUIMBAIOIIMX areHTOB U HUHTMOUTOPOB.

Jlannasi auccepraioHHasl paboTa HampaBlIeHA Ha pelleHre MpoOIeM ,TaKhX
KaK CHHTE3 Pa3JIMYHBIMU METOAAMU apOMATUYECKUX alleTHJICHOBBIX CIIUPTOB U UX
BUHWJIOBBIX 3()UPOB, CO3/IaHUE TEXHOJOTUM MPOU3BOJCTBA U COBEPIICHCTBOBAHUE
CYILECTBYIOIUX, ONpeesieHne 00acTeil MPUMEHEHHUS UX B TPOMBIIIEHHOCTH.

WccnenoBanusi, mpoBoieHHbIE B Hamiei PecnyOnuke, HampaBieHHBI Ha
CUHTE3 HOBBIX OpPraHMYECKUX COCJUHEHUH Ha OCHOBE  AalleTUJICHOBBIX
YIJIEBOJIOPO/IOB, CUCTEMATHUYCCKUN aHamu3 uX (U3HKO-XMMUYECKHX CBOWCTB, a
TaKK€ [IMPOKOE MCIOJIb30BAHUE MECTHOTO ChIPbs, NEPEpadOTKy OTXO/OB,
MPOU3BOJICTBO  MMIIOPTO3aMELIAIONIMX  MAaTe€pUaioB, KOTOpPbIE MOTYT OBITh
WCIIOJB30BaHbl B Pa3pabOTKe TEXHOJOTHH B OPraHUYECKOW XUMHUHU, HEKOTOPbIC
PE3yAbTaThl UCCIIEIOBAHU B 3TOM 00JIACTH HA CETOMHSNITHUMN JCHh UMEIOT
HAay4YHOE U MPAKTUYECKOE 3HAUCHHUE.

CBs13b TEMBbI IUCCEPTALUM ¢ HAYYHO-HCCJIEI0BATEIbCKMMHU padoTamMu
BbICIIIEr0 00Pa30BATEILHOIO YUPeKIeHUs, I71e BHINOJHEHA TUCCEPTAIHS.
JluccepTallmOHHOE UCCIIE0BAaHUE BBIOIHEHO B paMKax IJIaHa HAYYHO
MCCJIEIOBATENbCKUX PAOOT MPUKIIAIHBIX MPOEKTOB HallnoHaasHOTO YHUBEpCUTETA
V30ekucTtana u TalllkeHTCKOro XMMHUKO-TEXHOJIOTUYECKOTO MHCTUTYTA M0 TEME
®7-13-0OT-012420 «Hayunbie 0CHOBBI pa3pabOTKH KaTaln3aTOPOB Ha OCHOBE
MECTHOTIO CBIPbs JIJIsl TETEPOTreHHbIX NpeBpaleHuil anetuieHay (2012-2014 rr), a
taioke KA6-001 «Pa3paboTka TEXHOJIOTHH MPOU3BOJCTBA HOBOTO IMOKOJICHUS
OMOLIMIOB MTPOTUB KOPPO3HUH U NMPOMBIIIIICHHOE UCTIBITAHUE HA MPEANPUITHIX
HXK V36exknedereras» (2012-2014 rr.).

Leabo ucciieoBaHMsl SBISETCS CHHTE3 HOBBIX METOAOB apOMaTH4eCKHUX
allETUICHOBBIX CIIMPTOB M BUHWJIOBBIX 3(UPOB HAa OCHOBE MECTHOTO CHIPbS H
OTXOJIOB, pa3paboTKa TEXHOJIOTUU HX TMPOU3BOACTBA, a TaKXKe OIMPEICICHHE
00J1aCTH 11€JIEBOTO TPUMEHEHUS.

3ajgaum uccjeT0BaHuA:

ONpeJieNICHHE ONTUMAIbHBIX YCIOBUM BUHWJIMPOBAHUS apOMATUUECKUX
AlETUJICHOBBIX CIIUPTOB B MPUCYTCTBUU AlIETWIICHA C YYACTHEM KaTalluTUYECKOU
cucrembl MOH+JIMCO+IM®A; CsF+MOH+JIMCO u MOH/C,,, a Takxke
MPOBEICHUE PEAKIINHU ATUPUPUKAIIUN C HEKOTOPHIMU HEHACHIIIICHHBIMU
KapOOHOBBIMU KUCJIOTaMU C LEJbIO TTOJIYYEHHUS COOTBETCTBYIOIINX BUHMIOBBIX
3(UpPOB U YCTAHOBIICHUE COOTBETCTBYIOIINX YCIOBUM UX CUHTE34;

OTIpEe/ICICHHEe  3aKOHOMEPHOCTEH  MPOTEKAHWsS  pPeakiMu  0Opa3oBaHUS
apOMaTHUYECKUX AalETUICHOBBIX CIHUPTOB W BHUHWIOBBIX J3()DHUPOB W BIUSHUS
TEMIEPATyphl, MPONOLKUTEIBHOCTH  PEaKUWUH, NPUPOABI  PACTBOPUTEIIEH,
KaTaJIu3aTOPOB W HAYAJIbHBIX KOHIEHTpAIMI pPEareHTOB, WX KOJHUYECTBA U
MPUPOJIbI HA BBIXOJl MPOJYKTA, BBISIBICHUE KUHETUKU PEaKIMil U MEXaHU3MOB Ha
OCHOBE TEOPETUYECKHUX 3aKOHOMEPHOCTEH U (PU3NKO-XUMUUECKUX CBOMCTB;
MIPOBEJEHNE KBAHTOBO-XUMHUYECKHUX PACUETOB C UCIIOJIB30BAHHEM COBPEMEHHBIX
KOMIIBIOTEPHBIX MPOTPAMM U IKCIIEPUMEHTAIbHBIX JaHHBIX;

MCCJIEIOBAaHNUE DHEPTO- U pecypcocheperaromieit, SJKoHoMruaecku 3G HEKTUBHOM,
peHTa0eIbHOM, SKOJIOTHICCKU YUCTOM, 0€30TXOIHON TEXHOJIOTUH ITPOU3BOJICTBA



apOMaTHYE€CKHUX all€TUICHOBBIX CIUPTOB U BUHUIIOBBIX 3(PUPOB;
pa3paboTka HanboIee BBITOJHBIX CITIOCOOOB CUHTE3a apOMaTHYECKHUX
AlETUIICHOBBIX CIIUPTOB 0 peakuusaM Pasopckoro, [ punpapa Monnya n
JAMAa30TUPOBAHUU U CUHTE3€ BUHMIIOBBIX 3()MPOB r€TE€POreHHO U TOMOT'€HHO
KaTaJUTUYECKUM BUHUIMPOBAHUEM, a TAK)KE PEaKIUSIMU dTEPUPUKALINH;

ONpeIeICHNE AHTUKOPPO3UOHHBIX CBOMCTB CUHTE3UPOBAHHBIX
apOMaTHYECKUX all€TUICHOBBIX CIUPTOB MIPOTUB MUKPOOPTAHU3MOB,

BBI3BIBAIOIINX OMOKOPPO3HIO METAITUYECKOTO U CTaIbHOTO 000PYI0BaHMUS B
nepepaboTke HeQTH U raza;

pazapaboTKa YCOBEPIICHCTBOBAHHBIX METOJIOB MOJIYYEHHBIX IMpEenaparoB Ha
OCHOBE BHUHWIOBBIX 53(QUPOB apOMATUYECKUX aLETUJICHOBBIX CIHMPTOB IS
BBIJICTICHUSI CEpacoepkKallliuX COCIWHEHUN W3 MPOAYKTOB MepepadoTKu HepTH u
rasa;

COCTaBJIEHUE PEKOMEHAAINI 0 MPUMEHEHUI0 CUHTE3UPOBAaHHBIX (hochaTHBIX
COJIEM apOMATHYECKHX AaUETUJICHOBBIX CIUPTOB W THOAWUMIMKOIM BHUHWIOBBIX
7(UpOB B KAYECTBE CBAZYIOMIMX (CHIMBAIOIIMX) areéHTOB B PE3MHO-KAydyKOBOM
MPOU3BOJICTBE U MHTUOUTOPA IIPOTUB COICOOPA3YIONTUX KOMITOHEHTOB.

O0beKkTOM MHCC/IeIOBAHUS SIBISIIOTCS  apOMAarHYECKUE AalleTHJICHOBbBIE
CHOUPTHI, BHUHWIOBbIE A(UpPBI, TOMOTEHHBIH U TETEPOTrEeHHBIN  KaTaius,
OMOJIOTUYECKN aKTUBHbBIE COCAMHEHUs, OaKTepuu U IpuUObI, UMEIoIUECs B HEPTH,
KOMIIOHEHTBI COJICOTJIOKEHUS, MarHuii-, OpPraHNYeCKUEe COECIUHEHHMS, PA3TUYHbBIE
KaTaJIN3aTOPbl U PACTBOPUTEIH.

IIpenmeTrom  mcciaenoBanusi  siBisieTcss  (EeHWIAUETUIICH,  AHWIHH,
KPOTOHOBBIN aJbJErujl U KETOHBI, apOMaTUUYECKUE ALIETUIEHOBBIE CIUPTHI, BUHUIL,
aKpui, METaKpWJIOBbIE 3(HUPBI, BBHICOKOCHOBHBIE CHUCTEMBI W KaTalU3aTOpBI,
KOMITOHEHTBI COJICOTIIOKEHUS U cepa- CoepkKalllie COeTMHEHUsI He(TH.

Metoabl ucciienopanusi. B nuccepraninoHHoi paboTe HCHOIb30BaHbI
TOMOT'€HHBII U T€TEPOreHHbIN KaTalln3, COBPEMEHHbBIE METObI CIIEKTPOCKOITNH,
KBaHTOBO-XUMHUYECKHUI U 3IIEMEHTHBIN aHaln3, XpoMaTtorpadus, GU3uko
XUMUYECKHE METO/IbI UCCIIEIOBAHUS.

Hay4nasi HOBU3HA MCCJIEIOBAHMS 3aKJIFOUAETCS B CICAYIOIIEM:
CUHTE3UPOBAHbI HOBBIE APOMATUUECKHUE AIIETUIIEHOBBIE CITUPTHI C
MCIIOJb30BAHUEM TOMOTeHHO-KaTtanuTnieckux cucreM KOH+TI'® u
NH;+KOH+CH;OH, Marnusi-, opraHM4eCKUX COETMHEHUI 1 peaKkui
IMA30TUPOBAHMUS, & TAK K€ onpeeseH psia 3PPEKTUBHOCTA U METOJIbI CUHTE3a
apOMaTHYECKUX all€TUIECHOBBIX CIUPTOB;

ONpENENICHa  BIMSHHUS  CTPOCHHS  MOJIEKY]1 KETOHOB, IIPSAMBIX W
Pa3BETBICHHBIX U OOBEMHBIX paguKanioB BOkpyr >C=0 rpymnmbl Ha Mpolecc
CHUHTE3a apOMAaTUYECKUX allETHUJIEHOBBIX CIIUPTOB M BBIXOAA MPOAYKTOB;

BIIEPBbIE€ CHHTE3UPOBAHBI HOBbIE BUHWJIOBBIE A()UPBI HA BHICOKOOCHOBHOM
karanmutuaeckoit cucreme (MOH+CsF+/IMCO) u rereporeHHO-KaTaaTuTHYeCKOM
cucteme (MOH/C,,,) peakiueit apoMaTH4eCKUX all€TUICHOBBIX CITUPTOB
alETUICHOM U dTepU(PUKALINEH HEKOTOPHIX HEHACHIIIIEHHBIX KAPOOHOBBIX KUCIIOT;
BIIEpBbIE pa3zpaboTaHa TEXHOJIOTHUS MOJIYYEHUS! apOMaTHUYECKUX alleTUICHOBBIX



CIIUPTOB HA OCHOBE MarHusi 1 OPraHMYeCKUX COEIMHEHUI, BUHUIIOBBIX 3(DUPOB,
apOMaTUYECKUX AlleTUIICHOBBIX CIIUPTOB T€TEPOTEHHO KaTATUTUYECKUM CIIOCOO0M;

BIIEPBBIE  CHHTE3MPOBAHHBIE apPOMAaTUYECKHE AalETUICHOBBIE  CIHMPTHI
UCIIOJb30BaHbl B  KadecTBE OMOUUAOB sl OHOKOPPO3UMU  CTajJbHBIX U
METAJUTMYECKUX KOHCTPYKIUNA HePTEera3oBoil MPOMBIIUIEHHOCTH;

CUHTE3UPOBAHHbIE BUHWJIOBBIE J(QUPHI APOMATUYECKUX AIETHIIEHOBBIX
CIIMPTOB HCIOJB30BAHBI JJISl BBIJCICHUSA CEPOCOMAEPKAIINX COCIUHEHUN U3
cocTtaBa He(pTH U raza.

IIpakTHYeckne pe3yJbTaThl HCCIAETOBAHUSA 3aKITIOUAIOTCS B CIEAYIOUIEM:
BHEJIPEHBI BHICOKOPEHTAOEIbHbIE TEXHOJIOTUU MTPOU3BOICTBA APOMATUYECKHUX
aIleTHJICHOBBIX CIIMPTOB U BUHUJIOBBIX A(DUPOB ;pacCunTaH MaTepHaIbHBIN OamaHC
UX MPOU3BOJICTBA, pa3paboTaHbl TEXHOIOTUYECKHUE PETIIAMEHTHI, pacCUuTaHa
oXuaaeMas SKOHoMHuecKas 3(pPEeKTUBHOCTh; ApOMAaTHUECKUE alleTUIICHOBBIE
CHUPTHI IPUMEHEHBI B Kaue€CTBE OUOIUOB MPOTUB MUKPOOPTAaHU3MOB B HEDTIHOM
¥ Ta30BOH MPOMBIIINIEHHOCTH, @ BUHWJIOBBIE 3()UPBI MPUMEHEHBI B KAU€CTBE
MHTHOUTOPOB JIJIs1 OYMCTKH HEPTH OT CEPOCOACPKAIINX COSTUHEHHUI;

docdaTHbIe TPOU3BOAHBIE APOMATUIECKUX AIIETUIICHOBBIX CITIUPTOB
INPUMEHEHbI KaK HHIMOUTOPBI COJICOTIOKEHHSI IPOMBIIIJIEHHBIX CTOUHBIX BO/,
OTpPEJIEJICHBI YCIOBUS MPUMEHEHUS] BUHUJIOBBIX A()MPOB B KAYECTBE CIIMBAIOIINX
areHTOB B PE3MHOBOI MPOMBIIINIEHHOCTH.

JI0CTOBEPHOCTH Pe3YJILTATOB Hcc/ieaoBaHus1. Pe3ynbrarsl 1a00paTopHBIX
AKCIIEPUMEHTOB MojieupoBanbl ¢ momoisio Hyper Chem Activation 7,0 u maketa
STAT nporpamMMHOro ooOecreueHusl CTaTUYeCKOW MaTeMaTH4ecKO MoJenH,
YUCTOTa CHHTE3UPOBAHHBIX COCIWHEHUW OMNpeleneHa Ha  xpomarorpade
JIXM—-8M/1, a cTpyKTyphbl 1OKa3aHbl JaHHBIMU CIIEKTPOPOTOMETPUH (CIEKTPO
dotomerprr Tesla BS 567A (100MGts) u Specord UK—75), cocTaBbl onpeneneHb
METOZIOM 3JIEMEHTHOTO aHaJln3a, 3JEKTPOHHAsl CTPYKTypa U KBAaHTOBO-XUMUYECKUE
BEJIMYMHBI HCCIIeIoBaHbl TporpaMMHbIM obecnieueHueM ACDFREE12.

HayuHo-npakTHyeckas 3HAYMMOCTh uccJieJ0OBaHUA. Hayunas
3HaYMMOCTh HUCCJICOBAHMS 3aJII0YaeTCsl B MOAOOpE aBTUBHBIX KaTajJa3uTOpPOB U
CEJICKTUBHBIX pPAaCTBOPUTENCH [UIsi CHUHTE3a apOMaTUYECKHUX alleTUIICHOBBIX
COUPTOB, HAy4YHOM OOOCHOBAaHMHM 3aKOHOMEpPHOCTEH BIHWAHMS  JaBJICHHUS,
TEMIEPATYPhl, MPOAOTBKUTEILHOCTH DPEAKIUH, CTPOCHHUS KETOHOB, KOJIMYECTBa
aTOMOB B MX MOJIEKYJax, (pa30BBIX COCTOSHUI paauKajoB, BpeMeHU 00pa3oBaHUs
KapOOKaTHOHOB U KapOOHUIIOB, CAMMETPUYHOIO M HECUMMETPUYHOTO CBS3bIBAHUS
panukanoB 1o >C=0 rpymnre, INIOTHOCTU U PaCTIpeeTIeHUS 3JEKTPOHHBIX 00IaKOB
Ha IPOTEKAaHUE PEeaKIUM.

[IpakTyeckass 3HAUUMOCTh HCCIEAOBAHMM 3aKJIIOYAaeTCd B TOM, 4YTO
CHUHTE3MPOBAHHbBIE apOMATHUYECKUE AalleTUJICHOBBIE CIUPTHI 001a/lal0T BHICOKUMHU
0aKTepUOCTAaTUTUYECKUMHU U OAKTEPULIUIHBIMU CBOMCTBAMH ITPOTUB
MUKPOOPTAaHU3MOB U SIBJISIFOTCS MHTUOMTOPAMU KOPPO3UU HE(PTEPOMBICIIOBOTO
000pyAOBaHMs, BUHUJIOBBIX 3()MPOB apOMaTHUECKHUE alleTUIICHOBBIE CITUPTOB
NMPUMEHEHBI 17151 BBIICJICHHSI Cepacoep KallliuX COSTUHEHUI U3 cocTaBa HedTe
rasa, THOJUIJIMKOIM BUHUIIOBBIX 3(PUPBI IPUMEHSIOTCS B KauecTBe () (PEKTUBHBIX



HATOJHUTENEH U CIIMBAIOLIUX ar€HTOB B PE3UHO-KayYyKHBIX MPOMBIIIIEHHOCTH.
BHenpenue pe3yabTaToB uccjenoBanusi. Ha ocHOBe pe3ynbTaToB Hay4HBIX
UCCJIETIOBAHUM PEKOMEHAYIOTCS XUMHUYECKUE U TEXHOJIOTHUECKUE TPEATOKCHHUS:

nonyueH nareHt PecnyOmuku Y3oekucran (Ne IAP 05066, 21.07.2015 ) Ha
CH0CO0 MOIy4YeHUsI alleTUIICHOBBIX CIIUPTOB. B pe3ynbrare pazpaboTaHHOrO
croco0a MpeIoKEeHbl HOBBIE KaTalln3aTopbl, 3HAYUTEIIBHO YBEIMUYUBAIOLTUE
BBIXO/] TIPOTYKTOB;

CO3/IaHHBIE HOBbIE HWHTHOUTOPHI TMPOTHB OHOJOTHYECKOH KOPPO3UH
METa/NINYECKUX KOHCTPYKLUUH BHEApPEHbl B HedTenepepadaThIBalOIIUN 3aBOJ
«Mybapeknedreraz» (cnpaBka oT 11 despans 2016 roma Ne714/43-67). [lanHble
UCCIICIOBAHMSI TMPUMEHEHBI ISl TOBBIICHUS JI(PGEKTUBHOCTH HCIOIB30BAHUS
MaTaJJIMYEeCKUX KOHCTPYKIIUI HEePTEra30BOi MPOMBIIIIEHHOCTH;

BUHUJIOBBIX 3()HUPOB apOMaTHYECKUE AalleTUIICHOBBIC CIUPTOB BHEAPEHHI B
KauecTBE MpENaparoB BbIIEICHUS CEpacoAepKallluX COECIUHEHUS U3 CcocTaBa
Heptu B byxapckom HedtemepepabarbiBarolieM 3aBojie (CrpaBka OT 28 Mapra
2016 roma Ne30-19/1145). IlpumeHeHuWE BHHWIOBBIX 3(QUPbBl MPUBOAUT K
YAYYIIEHUIO KadecTBa HE(TENpOAYKTOB 3a CUET CHIDKEHUS B HUX KOJIMYECTBA
cepacosiepKaluX COeAMHEHUN.

Annpodauus Ppe3yJbTATOB MCCIeI0BaHUsA. Pe3ynbraThl HcCIeI0BaHUS
Obu  anmpoOWpoBaHKl B 22 HAIMOHAIBHBIX M MEXAYHAPOAHBIX HAYYHO
MPAKTHYECKUX KOH(PEPEHIUAX, B TOM YHCIe «XUMHSI U XUMUYECKas TEXHOJIOTHUS)
(Kaparanna, Kazaxcran, 2012); «Karanuruueckue rnporeccsl HedrenepepadboTku,
Hedrexumus u sxonorusi» (HoBocubupck, Poccus, 2013); «High-Tech in Chemical
Engineering-2014» (Mocksa, Poccus, 2014); «Ruscatalysis-1I» (Camapa, Poccus,
2014); «News of Science and Education» (Illepdunn, BenukoOpuranus, 2015);
«Moderni vymozenosti vedy-2015» (Ilpara, Yexus, 2015); «Europejska Nauka
XXI Powieka» (IIpzemsbicias, [Tonsima, 2015); «Europacat-XII» (Kazanp, Poccus,
2015); «Catalyst design: From Molecular to Industrial Level» (HoBocubupck,
Poccus, 2015); «Innovative Technological in Science» (y6ait, OObenuHeHHBIE
Apabckue Dmuparsl, 2016) B hopme 10KIA0B, JIEKITUH U TECTUPOBAHUS.

Ony0/1MKOBAaHHOCTHL Pe3yJbTaToB McciaenoBanms. [lo Teme nucceprauuu
onyOnuKkoBaHO 22 Hay4dHble paboThl. M3 Hux 1 marteHTt, 11 Hay4HBIX cTaTeil, B TOM
yucie 7 B pecrnyOIuKaHCKUX U 4 B 3apyOeKHBIX KypHaJIaX, pEKOMEHJIOBAHHBIX
Bricuieii arrecrannonHoi koMuccuent PecnyOnuku Y30ekucTaH miisd myOiauKaIiu
OCHOBHBIX Hay4YHBIX PE3yJbTaTOB JOKTOPCKUX JAUCCEPTALHIL.

Crpykrypa M o0beM auccepranmu. /luccepranus COCTOMT W3 BBEJEHUS,
MSTH TJIaB, 3aKJIIOYCHHUSA, CIUCKA HCIOJIB30BAHHOW IUTEPATyphl, MPHIOKEHHI.
O6mwem auccepraruu cocrapiseT 196 cTpanuil.

OCHOBHOE COAEPKXAHUE JUCCEPTALIUN

Bo BBeneHuMm O0OOCHOBBIBACTCS aKTyaJdbHOCTh U BOCTPEOOBAaHHOCTh
MPOBEJCHHOTO HCCIENOBAHUS, €T0 IelNb M 3aJlaud, XapakTepusylTcs OOBEKT H
IpeaMeT, MOKa3aHO COOTBETCTBHUE MCCIENOBAHUS MPHOPUTETHBIM HANpPaBICHUSIM
pa3BUTHSl HAyKu U TexHojoruil PecnyOnuku, m3naraioTcsi HaydHass HOBU3HA U
MpaKTUYECKHEe  pe3yibTaThl  HUCCJENOBAaHUSA, PpACKpPHIBAIOTCS  Hay4yHas U



MpPaKTUYECKasl 3HAYMMOCTh MOJYYEHHBIX PE3yJbTaTOB, BHEJIPEHUE B MPAKTHUKY
PE3YABTAaTOB MCCIIEAOBaHUS, CBEICHUS MO ONMYOIMKOBAHHBIM pad0OTaM U CTPYKTYpe
JUCCepTaLUu.

B mepBoii miaBe nuccepraund «CHHTE3 ALETHICHOBBIX CIUPTOB M HUX
BUHWJIOBBIX MPOU3BOJHBIX, CBOMCTBA U TEXHOJOTHUU MPOU3BOJCTBA» MPUBOAUTCS
0030p MEXIYyHApOAHBIX W OTEYECTBEHHBIX HAYYHBIX HCCIEAOBAHUI IO TeMe
JMCCEPTAIlH, MTOCBAIICHHON MpoOieMe cuHTe3a areTuieHoBbie crupthl (AC) u ux
B3 paznuuyabiMH METOAaMU, TEXHOJIOTHH TPOU3BOJICTBA, UX (DU3UKO-XUMUUYECKUM
CBOMCTBaM, XMMUYECKUM IPOIECCaM HAa UX OCHOBE, a TAKKE X MPUMEHEHHUIO.

O6ocHOBaHa aKTyaJlbHOCTh M 3HAYMMOCTh TEMbI, PUBEJICHO 3aKJIIOUEHUE O
HEOOXOIMMOCTH CHHTE30B, COBEPIIECHCTBOBAHMSI TEXHOJOTMU TMPOU3BOJCTBA U
IIMPOKOTO TPUMEHEHHsI apomarhyeckue aneTwieHoBble cnuptbl (AAC) m ux
BUHWIOBKIX 3(upoB (BD).

Bo Bropoii rnaBe guccepramuu  «MeTogasl ToMydeHHUS U (PUBHKO
XUMUYECKHE CBOMCTBA apOMAaTHYECKHX AlETUICHOBBIX CIIUPTOB M MX BUHUIOBBIX
MPOU3BOJHBIX»  NPHUBOIATCA  XAPAKTEPUCTHUKM  XMMHYECKUX  COEAUMHEHUH,
KaTaJau3aTopoB M pacTBOpUTENIeH, HEOOXOAUMBIX JUIsl MPOBEACHUS UCCIIEI0BaHU,
cunte3 AAC wmeromamu @PaBopckoro, [punbspa-Mounua u aua3oTUpoBaHUS,
METOJIbl MPOBEACHUSI PEAKUUNA B MPUCYTCTBUH (POCHOPHON KUCIOTHI alleTUIIeHA C
HEKOTOPBIMH HEHACBHIIICHHBIMH KapOOHOBBIMH KHCJIIOTAMHU, a TAKKE TEXHUYECKUE
napameTtpsl ipon3BoacTea AAC u BO.

B Tpereit mnaBe nuccepranuu «llonyyeHrne apoMarnyecKux aleTUICHOBBIX
CIIUPTOB U UX BUHUJIOBBIX TPOU3BOJIHBIX HA OCHOBE MECTHOIO ChIPhs pa3IMYHBIMU
(rOMOT€HHO - ¥ TE€TEPOTr€HHO - KaTAIUTUYECKUMU ) METOJAMH, CUCTEMATHYECKUX
U3JI0’KEHBI 3aKOHOMEPHOCTH TIpoiieccoB cuHTe3a BeIOpaHHbIX AAC u ux BO.
Bo3zneiicTBueM aneToHa, METUIATUIKETOHA, METUJIIPONUIIKETOHA, JUITUIKETOHA,
METUIN30MPOINUIKETOHA, MMHOKAIMHA, alleToeHOHA M KPOTOHO BOTO ajibJerujia
Ha penmnaneruneHa (PA) metogom PaBOPCKOTO COOTBETCTBEHHO
cuate3upoBanbl AAC: 2-metun-4-¢penunOytun-3-on-2 (I), 3-metun-1-pennn
neHTuH-1-om-3 (1), 3-atmn-1-penunrekcun-1-on-3 (II), 3-3Tun-1-benunnenTun
1-on-3 (1V), 3,4-numeTmin-1-pennnnentun-1-omn-3 (V), 3,4,4-rpumerun-1-penun
neHTuH-1-on-3 (VI), 2,4-nupennndytun-3-on-2 (VII) u 1-dpenunrexen-4-un-1-om 3
(VII) u npennoxeHa HIKETIPUBEIEHHAS CXeMa IMPUBEIECHHBIX PEaKIUU:

MOH-+pactBoputens
C¢Hs;CdHsCCCR'CCH+RCR'

0)

OH
rae: RR'= —CHj;; R= —CHj;, R'= —C,Hs; R= —CH; R'= —C;H;; R R'= —C,Hs; R= —CH; R'= u30
—C;H,;, R= —CH;, R'= —C(CHj;);; R= —CH;, R'= —C¢Hs, R= —H, R'= -CH=CHCH;, M= Li, Na,
K, pactBopuTenb- Tu3TUiI0BLIH 2¢up ([133), Terparuapodypan (TT' D).
J1st mocTrKeHUs BBICOKOTO BhIX010B AAC cuCTEeMaTUYECKHU UCCIIEI0BAHO
BIIUSTHUC PA3TUIHBIX (DaKTOPOB — TEMITEPATYPHI, TPOJAOIKUTEIPHOCTH PEaKITUH,
MPUPOJIBI PACTBOPUTEIICH U KaTAJIM3aTOPOB, MOJIBHOTO COOTHOIIEHUS UCXOIHBIX



peareHToB (Tadm. 1).

[Ipu nponomxurensHoctd peakuuu 8§ 4 MDA U KeTOHBI 10CTaTOYHO OBICTPO
B3aMMOJICHCTBYIOT MEXay co00il ¢ oOpasoBaHue AAC ¢ BBICOKMMHU BBIXOJAMH.
[Ipy yBenWYEeHUM MPOAOKUTEIBHOCTH peakiuu 10 10 49 yacTuyHag
OJINTOMEpH3alMsi, KOHJCHCALIMM WCXOIHBIX BEIIECTB WJIM B  CJICACTBUH
nonuMepuzaun @A cHmxkaercss BbixoJ mponykrtoB. Ilo cpaBuenuto ¢ LiOH,
NaOH u KOH mnposiBiser BBICOKOOCHOBHBIE CBOMCTBAa M 0Opa3yloIIUicsS B
IpolLecce alKOTOIAT Kajusl JIETKO TUIApONM3yeTcs, Onarogaps 4eMy M ObUIH
JIOCTUTHYTHI BbICOKHME BBIXO/1bI AAC.

N3 mnpumeHsemMbIXx pacTtBopuresied 1o cpaBHeHuto ¢ 190 y TI'®
MOBBIIIAETCS MOJIAPHOCTh CPENbl U MPU €ro MPUMEHEHHH 0Opa3yloTCsl aKTUBHBIE
KOMILIEKCHI, TTOBBIIIAETCSI KOHCTAHTA CKOPOCTH PEAKLIMM, U B PE3YJbTATe Mepexoaa
IIEJIOYM B PacTBOp 00pa3yroTcsl ONaronpusTHbIE TOMOTCHHBIE KaTaJUTHYECKUE
YCIOBHS i1 OOpa3oBaHUsl AKTHUBHBIX ILIEHTPOB M CIIEOBATEIbHO TOBBIIICHUS
BBIXO0/1a TPOJTYKTOB.

B cBsa3u ¢ Tem, 4UTO 3JIEKTPOHHBIE Mapbl aroma kuciopoaa y D203
PacmoJIOKEHBI HA OJTHOW IUIOCKOCTH, a Y TI'® orpuuaTrenbHbIi 3apsl HAXOIUTCS B
NEIOKAaTN30BAaHHOM COCTOSSHMM B I1MKJIE Karanuthdeckas axTtuBHOcTh KOH
MOBBIIIAECTCS, CIEICTBUEM 3TOr0 TUIPOJIU3 aleTaToB, AalETWICHUAOB U
AJIKOTOJISITOB, 0OPA3YIOMIMXCS ITPU PEAKLUHU, YCKOPSAETCA.

[Tpu mpoBeneHUU SKCIIEPUMEHTOB B MHTepBasie Temmeparyp -10 — 10 °C
MakcuMyM Bbixoza Haomonancs npu 0 °C. IIpu Temneparype peakmnuu -10 °C u3 3a
3aTpyaHeHus: oOpaszoBanus cycneHsun MOH 3amemnsercs oOpa3zoBaHue
KATAIMTUYECKU AKTUBHBIX LIEHTPOB M B3aMMOJAECHCTBHE YACTHI], YTO HNPHUBOJIUT K
YMEHBIICHUIO CKOPOCTH PEaKIMu U BBIXOMOB mpoaykToB. A mpu 0 °C Bo3pacraer
CKOPOCTh JABMKEHHUS MOJIEKYJl HCXOJIHBIX BEIIECTB U PACTBOPUTENSI M OHH C
HIENI0YBI0 00pa3yloT aKTUBHBIE MOJIEKYJBI C BBICOKOM 3Heprueil. C Bo3pacTaHuEM
KOJIMYECTBA AaKTHUBHBIX MOJIEKYNl oOJerdyaercs HyKJIeo(puibHOE B3aUMOJEHCTBUE,
HEYCTOMYHMBOCTh AllETUJICHUJIOB M AaJKOTOJIITOB BO3PACTAET M COOTBETCTBEHHO
noBbimaroTcs BeIxoApl AAC. Takxke npu nposeneHuu npouecca npu 0 °C noHHbIE
CBA3M B MOJIEKYJaX QJKOTOJSITOB W AUETUICHUIOB JIETKO pa3pbIBAIOTCS H
00pa3yloTcsl KaTHOHBI, YTO CIIOCOOCTBYET YCKOpEHHUIO peakiuu DA ¢ KeTOHamH.
[Tpu noBsitiernn Temmeparypsl 10 10 win 20 °C BBIXOA MPOIYKTOB YMEHBIIIACTCS
B CBs3U ¢ TeM, uTo AAC 4aCTUYHO MOJIMMEPU3YIOTCS ¢ 00pa30BAHHEM CMOJISTHBIX
BEILIECTB; KaTajlu3aropbl, PACTBOPUTEIb M KETOHBI pearupys Mexay coOou
00pa3yroT MoOOYHbIE BEIIECTBA — alleTaThl, OTyalleTaTbl, BHHIWJIOBbIE CIIUPTHI.

Ha ocHOBE NOJIy4EHHBIX JAHHBIX OMNPEAECIEHbl ONTUMAJbHBIE MapaMeTpPbl
MOJIOKUTEIILHOTO BIIMSIHUS pacTBOpUTENIE M Karanu3aropa Ha Bbeixon AAC.
N3yuena kuHetnka cuHTe3a AAC, MO MOJYYEHHBIM JAaHHBIM HAa OCHOBAaHUHU
rpadukoB IgW1/T no merony Appenuyca (puc. 1) paccuntana sHEprusi aKTUBALUU
peakmuu (s [ = 10,06 kxan/mons u Il = 9,16 kkan/mons).

Taoauna 1
Bausinue Temneparypa, NpoaoJIKUTEIbHOCTH PeaKuMu, IPHUPOAbI



KATAJM3aTOPOB U pacTBOpuUTeed Ha BbIxoa AAC

.C Karan peamm“_, Boixon AAC, %
Temme o 3a10P aC I Im | m | 1v | Vv [ vI |Vl |VIIl| 1 11
paypa, Tpoxomxh pacTBopuTeas /199

HocrP

TeaP

-10 LiOH 6 19,0 [ 16,5 | 16,0 | 15,2 | 14,8 | 13,0 | 24,3 | 13,1 | 25,5 | 22.
8 223 (19,0 | 18,5 | 18,0 | 17,6 | 15,8 | 26,2 | 14,6 | 29,1 | 26.
10 20,0 (17,3 (17,2 | 17,1 | 16,0 | 15,0 | 24,8 | 14,0 | 28,3 | 24.
NaOH 6 26,2 | 24,0 [ 22,8 [ 22,21 21,0 | 18,3 | 31,0 [ 25,5 | 31,6 | 30.
8 29,8 | 28,0 | 27,6 | 27,4 | 26,0 | 25,6 | 39,5 | 33,4 | 36,0 | 34.
10 27,3 26,3 (26,0253 ]24,6]22,5]|38,0/(32,1]35,3]32.
KOH 6 51,3 |53,7|48,7146,5 44,0 39,6 | 61,2 | 45,1 | 64,1 | 56.
8 66,6 | 57,6 | 52,3 [ 50,0 | 48,6 | 46,2 | 69,0 | 53,0 | 68,4 | 61.
10 56,2 | 54,0 | 52,2 | 48,7 | 46,5 | 43,3 | 63,3 | 48,2 | 67,6 | 60.
0 LiOH 6 34,0 | 31,4 | 28,8 [ 25,3 (24,4 | 22,0 | 32,6 | 26,5 | 37,8 | 33.
8 39,4 | 33,5 (32,4 32,1 [30,0]24,6|42,4|32,0]|42,6 | 36.
10 334 128,5(27,4 27,0 26,7 |23,4]38,0|23,7|40,3 | 34.
NaOH 6 41,1 [ 42,4 39,2 | 36,5 | 35,8 | 30,0 | 45,0 | 29,1 | 46,8 | 43.
8 48,6 | 45,0 | 42,0 | 42,3 | 41,1 | 37,4 | 52,4 | 42,2 | 52,4 | 50.
10 37,5 |1 35,7 | 34,2 [ 33,2 [ 33,0 | 32,5 49,0 | 26,0 | 51,1 | 49.
KOH 6 69,5 | 65,1 | 58,2 [ 56,6 | 49,5 | 45,1 | 70,2 | 55,5 | 73,3 | 67.
8 74,1 1 66,2 | 65,0 | 63,1 [ 62,3 | 54,1 | 78,3 165,081,472
10 61,8 | 55,5 (54,2 | 54,0 [ 53,2 | 48,8 | 75,2 | 58,5 | 80,0 | 71.
10 LiOH 8 24,8 (22,2 21,5(21,0 20,3 ]|18,5]26,8 21,0 31,7 | 29.
10 23,0 (21,1 (19,5 18,0 |17,3|16,8 | 24,6 | 18,7 | 30,1 | 28.
NaOH 6 31,0 | 28,7 | 26,9 [ 25,3 [ 24,7 | 22,4 | 41,0 | 23,7 | 34,4 | 31.




8 33,0 [ 30,6 | 29,0 | 27,0 | 26,8 | 24,2 | 43,1 | 25,7 | 39,2 | 37.
10 32,2 1293 (27,7 (26,8 | 25,0 23,6 42,2 (25,1 (37,9 35.
KOH 6 58,5 | 43,5 | 42,1 [ 40,1 [ 39.4 | 413 | 62,0 | 442 | 61,1 | 52.
8 71,5 | 47,9 | 46,6 | 46,0 | 45,5 | 44,1 | 58,3 [ 48,0 [ 73,0 | 64.
10 66,0 | 45,0 44,8 44,4 | 44,2 | 43,2 | 56,0 [ 44,3 [ 72,2 | 63,
IgW+1 0,2
0.8
0,7
0,6 x
363,738 *
363738 47 107
l/T'lo
1lgW+1
1.0
0.8
0.6
0.4
a0

Puc. 1. 3asucumocmeo IgW om 1/T.
a) misa cuntesa (1), 6) nnsa cuaresa (11)

B pesynbrare skcnieprumeHTOB cuHTe3a AAC ObLIM BBIOpAaHbI ONTHUMAJIBHBIC
YCIIOBHSI, MPU KOTOPBIX mIpouecc npoBoaunu B npucyrctBud KOH B pactBope
TT'®, remneparype 0 °C 1 IpOJOIKUTEIBHOCTH 8 4.

bt n3ydyeH cuHre3 AAC B TOMOT€HHBIX YCIIOBUSX B MPUCYTCTBUU KUIKOTO
ammuaka. [Iponecc ObUT MpOBENEH B CyCNEH3UsAX wienodu B teyeHuu 30 - 120
MUHYT TIpH naBiaeHuu 30 atM. u uHTepBaie Temmeparyp ot -10°C mo -50°C ¢
METUJIOBBIM, 3TUJIOBBIM, U30MPONUIOBBIM U U30aMUJIOBBIM CIIUPTAMHU: R

KOH+NH;+CH;0H
CgHsC CH CgHsC CC+RCR'
OH
0
Rl

Bbb110 M3y4eHO BIUSHUE COOTHOIICHUS KOJIMYECTB (B MOJISIX) UCXOIHBIX
BellecTB Ha oOpa3zoBanue AAC.
Tabauua 2
Bausinue karaau3zaropa v NpupoAbl pacTBopuTes Ha Bbixog AAC



(MpoXOJLKUTENbHOCTH peakuuu 90 MmuH., TeMneparypa - 20°C)

PacrBopurens | Karanusarop Boixox nmpoaykra, %

I I 111 v \% VI A\ 11

CH;0H NaOH 88,8 84,6 83,0 77,8 | 71,6 | 69,6 92,0

KOH 94,6 91,2 87,0 853 | 77,6 | 74,3 96,3

C,H;OH NaOH 86,0 82,0 77,0 74,2 1 69,6 | 66,8 87,3

KOH 88,2 85,0 82,2 78,2 | 71,0 [ 70,2 93,0

iso NaOH 76,0 72,0 70,0 66,5 [ 62,2 | 61,0 79,0
C;H,O0H

KOH 83,0 79,5 76,8 72,6 | 67,7 | 65,1 87,3

iso NaOH 66,4 61,1 58,0 56,3 | 51,3 | 49,8 68,4
CsH,,OH

KOH 68,0 64,2 62,3 59,3 [ 55,0 | 53,4 75,0

Kak BunHO u3 Tab:1. 2, U3 BRIOPAHHBIX CIIUPTOB METAHOJ SIBIIETCS Hanbosee
AKTUBHBIM, B CBSI3U C TEM YTO SIBISETCSA CHIBHBIM IPOTOHUPYIOLIUM
pacTBOpHTENEM OOpasylOIIUi BOJOPOAHYIO CBS3b, BblAensas H cBasbiBaeTcs C
OH rpynmnoii katanu3atopa ¢ oOpa3oBaHUE CBOOOJIHBIX MOHOB METajula, KETOHbI
ABIISSICh OUYEHb AKTUBHBIMU M CHJIBHBIMH BOCCTAHOBHUTEISIMH, CIIOCOOCTBYIOT
oOpa3zoBaHuI0 OonblIOr0 KojauyecTBa ankoronsitoB AAC, B pesyiapTare 4Yero
MIPOTEKAHKUE MPOLECCA YCKOPSETCS.

[IpnurHa MakcumanbHOro Bbixoga AAC B IMPUCYTCTBUM BBICOKOOCHOBHOIO
karanuzaropa KOH B pactBope CH;0OH, no HamieMy MHEHUIO, BBICOKO KHCJIOTHBIE
CBOMCTBA, CHJIBHOE COJIbBATHPYIOLIEE CBOMCTBO WJIM BBICOKAs AKTHMBHOCTH IIO
NpUYMHE JIETKOW pacTBOPUMOCTH W THAPOJIM3A  AJKOToJsiTa Kalus |
MOJIOKUTEIBRHOTO BIUAHUSA Ha noiryueHue AAC.

N3y4yeHo BIMAHKME KOJIMYECTB (MOJIb) UCXOJHBIX BEIIECTB T.€. KX MOJBHOIO
cooTHomeHusa Ha Berxon AAC.

Tabéauna 3
Biiusinue MOJIbHOTO COOTHOIIEHHMS PEAreHTOB Ha BBHIXO/
AAC (Mpoao/LKUTEJILHOCTh peakiun 90 MmuH, Temneparypa — 20 °C,
PACTBOPHUTEb — METAHOJI)

MoJibHOE COOTHOLIEeHNE (MOJIb) Brbixoa nponykToB, %

RCOR' NH, C¢H;C=CH I I I v \% VI | VI
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 94,6 [ 91,2 | 87,0 | 85,3 | 77,6 | 74,3 | 96,3

Kak BuaHO u3 Tabma. 3 npu u30bITKE aMMUaKa Mo CPAaBHEHUIO C KETOHAMHU B 6
pa3, no cpaBHeHHtio ¢ PA B 2-3 pasza Bbexoabl AAC JOCTUralOT MakCUMyMa, a
MOOOYHBIX TPOJAYKTOB- JOCTUraeT MuHUMyMa. C BO3pacTaHHEM KOJIMYECTBA
aTOMOB YIJIEpOJa W PAa3BETBICHUW B MOJIEKYJE KETOHOB BBIXOJ IPOAYKTOB
yYMEHBIIANCH; Hanuuue (HEHWIBHOTO paJuKajiaM MPUBOIUT K MaKCUMallbHOMU
BbIxoAy mpu cuHTe3e VII. IlpuumHa BBICOKOTO BBIXOJA- BBICOKAash KOHCTAHTA
JUCCOLIMAIIMU €r0 MOJIEKYJl 3a CYeT MPUCYTCTBHE B HEM (DEHUIIbHON TPYIIIbI C
CHJIBHBIM HHIYKIMOHHBIM 3(PHEKTOM.

[lo naHHBIM KCCAEA0BAHMS BUAHO, YTO IpU cuHTe3e AAC B IPUCYTCTBUH
KHUJKOTO aMMHaka 1o cpaBHeHuto ¢ cucteMoit KOH-TI'® Beixon npoayktoB (%)
noseIimaercs: I —c¢ 81,4 10 94,6; 11 — ¢ 72,1 no 91,2; III — ¢ 69,0 1o 87,0; IV —c¢
66,8 10 85,3; V- 65,3 no 77,6; VI —c¢ 57,6 no 74,3 u VII — ¢ 85,3 no 96,3.

ITpu cunte3ze AAC BO3IEHCTBHE )KUJIKOTO aMMHAKa 3aKJII0YAETCS B
CIIEAYIOLIEM:

-aMMHAK OPHUEHTAIIMOHHO BO3JIEUCTBYET Ha TpoiHYyI CBsi3b DA u Tem
CaMbIM TOBBIIIAET MOABUKHOCTH aTOM BOAOPOAA B €TI0 MOJEKYJIE, B PE3yJbTaTe
arToMbl ~ METaJlJla IIEJ0OYM CBOOOAHO 3aMelaloT ero ¢ o0Opa3oBaHHUEM
(beHunaneTUICHN A,

-aMmMuak cBoOonHO BbITecHseT OH rpynmy U3 MOJeKyabl IIEIOYd U
oOpasyeT KaranuThdeckM aktuBHbIE MNH, nerxo B3ammoneiictByromuii ¢ DA
oOpa3zoBaHueM (PeHWIAICTHIICHUIA;

-B CBSI3M C TEM, YTO aTOMbl MeTaia (heHUJAUETUICHUAA 10 CPABHEHUIO C
BogoponoM DA KaranuTUYECKH aKTUBHBI U CJIEOBATEIbHO BO3JIECHCTBYIO HA aTOM
KHCIIOpOoAa KapOOHWJIBHOM TIpyMIbl, KETOHOB M IO3TOMY OH JIETKO BCTYIAIOT B
HYKJI€O(UIbHbIE PEaKUH C (PeHUTAETHIICHUIaMH.

OcCHOBBIBasICh Ha pe3yibTaTaXx HAYYHBIX HCCIEAOBAaHUWA W TPUBEICHHBIX
JAHHBIX B Hay4yHOM unuteparype mno cuHTesy AC Ha OCHOBAaHMM Pa3IMYHBIX
OpPraHMYECKHX COEIUHEHHI, B YaCTHOCTM Ha MCCIEAOBAHUA, a TaKKe
00OCHOBAHHBIX TEOPETHUYECKUX 3aKOHOMEPHOCTAX U 3akitodeHuit Yin Ngai Sum,
Shuai Pu, K.A.Tanaka, R.W.Wannort, L.Brandshma, Bb.A.TpopumoBa wu
O.H.TemkuHa ObUTH MIpEASIOKEHBI MeXxaHu3Mbl peakiuii cuaTe3a AAC. B xauectBe
npuMepa MPUBOIATCS MEXaHU3MbI peakiuu MA ¢ areToHOM.

1-bIi1 MEXaHU3M pEaKIIUH.

N3 npemayioxkeHHOro MEXaHW3Ma peaklMd BUAHO, YTO mpu noixydyeHun AAC
aMMHUaK TpeJIBApPUTEIBHO pearupyer ¢ Karajlu3aTopoM- MIEI0YbI0 C 00pa3oBaHUEM
aMHa KaJius, OOJIaJaloliero BBICOKOM KaTaIMTHYECKON aKTUBHOCTHIO. Jlamee B
pe3ynbrare (az3oBOr0 OPUEHTUPOBAHUS TPOUHOM CBSI3UMOJIEKYIbl DA ¢ aMMUaKoM
oOpa3zyeTcsi MPOMEKYTOUHbIN NPOAYKT. TpoiiHast CBsI3b B MOJIEKYJIE aMuja Kajus
IIpY TIOMOIIM aMMUaKa Jierko pearupyer ¢ @A, o0pasys Kanuii (eHuI-aeTUICHU

KOH + 2NH; KNH, + NH,OH



C CH +NH; C CH

NH;
CH,
CCK+CH;CCHy; CCC OK
8H3 +KNH, ¢ cK +
2NH3
C CH NH,

N3 3a aKTMBHOW TIONBMDKHOCTH aroMa Kaius B Moiekyiae DA tmon
BO3JICHCTBUEM aTOMa KHCJIOPOJa MOJICKYIBI alleToOHa MOCICIHUNA MPEeBpaIiacTcs B
aJKOTONAT chupra. Hackombko OBICTPO W B OOJBIIIOM KOJWYECTBE OyaeT
00pa3oBBIBATLCSA AJTKOTOJST M (DeHMIANETUICHU], HACTOJIBKO OYyJeT M BBICOKas
MIPOU3BOIUTEILHOCTD MTPOIYKTA!

c c cCH;
OK ; CCH ¢ ¢ ¢CH;
OH+ CCK
CH3 CH3 CH3
ccc OH + NH; + KOH
OK + NH,OH CcC CCH3
CH; CH;

OO6pa3yronuiicss NPOMeKyTOUHBIN TPOAYKT, T.€. aJIKOTOJST B OJHO U TO e BpeMs
pearupys M ¢ KaiauiHoON conpio PA U ¢ THAPOKCUIOM aMMOHHUS ¢ 00pa30BaHUEM
2-meTtun-4-pennnoyTun-3-omu-2.

2-oi1 MexaHM3M peakuuu. IIpennokeH paaMKalbHBII MEXaHU3M W IPHUBENEHA
cxema cuHTe3a AAC 2-metun-4-QpeHmnOyTuH-3-01a-2 B MPUCYTCTBUU KHUAKOTO
aMMHaKa:

C CH + NH; C CH NH,4
C CH NH; + NH; NH; C CH NH;
NH; +KOH C C’
cC NH; KOH CH;
cC
+CCCO KOH
CH; C CH; NH; KOH O CH,
NH,

DU3UKO-XUMUYECKUMH MCTOJaMM ITPOAHAJIN3U-POBAH COCTAB U CTPYKTYpPa

OCHOBHOTO MPOAYKTa 2-Me-TH-4-PpeHnn0yTHH-3-0J1a-2 U MOOOYHBIX TPOAYKTOB:



CH,

NH;C C
CCCOKOH  \py.
CH;
cC
3 )
CH o NH
3
C C C + NH3 KOH CH3
3
3 ) CH OH NH;
CH o NH

NH;CCc+3NH, CCC+

CH, CH,

Peakuus mpotekaet 3a cuét paspbiBa >C=0 cBsi3u KapOOHWIBHOM IPyMITbI MOJIEKYI
aJIbJIETUI0B U KeTOHOB. O0JIaKo 31EKTPOHHON IIJIOTHOCTH CABUHYTO B CTOPOHY
aroma KHCIopoJa, T.€. Ha aToMe yIiepoa MIOTHOCTh MOJ0KUTEIBLHOTO 3apsiaa
YBEIMYHMBAETCS, @ HA KUCIOPOJIE YBEIMYHUBAETCS TUIOTHOCTh OTPULATENHHOTO

3aps]ia, ¥ OH OTHOCUTENIBHO yIVIEPO/ia CTAHOBUTCS 3JEKTPOOTPULATEIIEHO
3apsKEHHBIM, U KapOOHUJIbHAS TPYIINA IpU 3TOM HojispusyeTcs. B pesynbrare
MOJIIPU30BAHHBIN YIIIepO]l KapOOHUIILHOM TPYNIbl COSAUHSIIETCS C
HYKJIEO(PUIbHBIMU peareHTaMu. TakuM 00pa3oM Ha OCHOBE alIbJIETUJ0B U KETOHOB
no metoay I'punbsp-Nonnya cunreznpoBansl AAC:
R
TIr®+C,H;MgBr CCCR'OH

CHsCCH+RCR

CeHs

[Ipouecc cunTeza AAC Ha OCHOBE MAarHuWii OpPraHUYECKHUX COEIUHEHUN
npoBoauics npu temreparype 0- 10 °C B pactBopax /193 u TT'® B Teuenuu 2-6 4.
KonnuecTBa UCXOIHBIX PEAreHTOB B3AThl B 3KBUMOJIIPHOM COOTHOIICHUU (Ta0I. 4).

IIpu npoBenenuu npouecca B pactBope TT'®D BbIXOX IPOAYKTa BBILIE, YEM B

J1293. TlpuunHa 3TOTO B 3aKiIt04YaroTcs B ToM, yTo TT'® BhIMOMHAET QYHKIUIO HE
TOJIBKO PACTBOPHUTEIIA, 110 U OTHOBPEMEHHOTO JOTIOJHUTEIBHOTO KaTaau3aropa.
[Ipn mpoBeneHHHM MOpoLEcca B TEUCHHM 2-X Y. MPOUCXOAUT KOHICHCAIUS
aJbJETUA0B WM KETOHOB WIHM B pe3y/ibTaTe €HOMM3AINN HaYyaJbHbIE KOMIIOHEHTHI
HE MOJHOCTHIO BCTYIMAIOT B PEAKIHIO, YTO MPUBOAUT K YMEHBIICHUIO BBIXOIAOM

AAC.

Taoauna 4
Cunre3 AAC no merony I'punbsp-Houuua



IpononxuTeILHOC Bobixox npoaykToB, %

Th PeaKIuu, 4.
I II 111 v A% \%! VII | VII
PacrBopureas 139
2 75,0 68,4 | 644 | 613 56,4 | 53,0 | 50,0 [ 64,3
4 78,6 71,8 69,6 | 652 | 60,6 | 559 | 54,7 | 68,0
6 67,3 62,4 | 57,0 | 54,8 52,4 | 45,2 | 42,7 58,6

PacrBopureas TI'®

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 82,2 77,6 73,0 71,3 69,5 63,2 57,3 70,6

[Ipu nmpoBeneHnU peakiuy B TEUCHUH 6 4acoB 3a CUET 00pa30BaHUS
JOTOJIHUTENbHBIX COEAMHEHUN- TUITHOHA, TPU(PEHMIOeH30I1a, OKCHUIa ME3UTUIINHA,
¢dbopoHa, coneit TuNa OKCOHMM, alleTaljIbl, TAJIOTeHUIbl TPOUCXOAUT YMEHBIICHUE
BbIxoza. [Ipu nponoimkurensHOCTH peakiuu 4 4. B pactBope TI'®@ cuHTE3UpOBaHbI
AAC ¢ Beicokumu Beixoaamu (%) 1=89,6; 11=85,0; I11=80,0; IV=78.,2; V=T75,2;
VI=T71,0; VII=68,7; VIII=81,2.

AAC cuntesupoBasin MmerogaMu [ punbsap-Monmya 1 oqHOBpEMEHHO
BIIEPBBIC IMA30TUpPOBaHKEM aHUIMHA ¢ 00pazoBaHueM C4HsN,Cl, koTopsiii
pearupoBai ¢ AC ¢ oopazoBanuem AAC 1o HHKETIPUBEACHHOMN cXeMe
ITPOBEAEHHBIX PEAKIIHIM:

C6H5 NH2 + NaN02 + 2HCI1 C6H5 N2C1 + NaCl + 2H20
R R
C¢H;N,CIC C CR'+ N, + HCI
+HCCC R

OH

Peakmnust nua3oTupoBaHUs TpoBeJcHA NpuU HU3KOH Temmeparype: 0- 5°C,
QHWJIMH W a30THasi KHUCJIOTA B3SThl B SKBUMOJEKYISIPHBIX KOJIMYECTBAX,
MHUHEpAJIbHAsI KHCJIOTa B3ATa B M30BITKE ITOTOMY, YTO €CIH €€ B35Th B MEHBIITUX
KOJIMYECTBAX, TO 00pasyroTcs TOOOYHBIC BEIIECTBA, HaIrpumep,
Ma30aMUHOOCH301 M amMuHoazoOeH3od. I[lo  pesymbpraram  HCCII€IOBaHUS
BeiOpanable AAC cuHTE3upoBanbl ¢ Beixogamu (%) 1=70,0; 11=59,0; I1I=58,1;
1V=57,5; V=56,2; VI=52,7; VII=73,4; VIII=54,5.

Ha ocHOBe HayyHbIX WCCICAOBAHUM BBIABIECH PSAJ OTHOCHUTEIBHOU
s dextuBHOCTU criocoOoB cuHTe3a AAC: nuazotupoBanue < [punbsapa-Monnua <
PaBOPCKOTO.



HeoOxonumo nogyepk-HyTh, YTO IPU JUA30TUPO-BAHUU U B METOJIE
daBopckoro aneroeHoH, coaepKaimui GeHWIbHBIN paguKa, 1aBajl BEICOKUM
BbIxon npoaykTa (VII). B merone ['puabsapa-Nonnyua HaobopoT HaOMOHaeT 0Opar
HBI 3P dekT: arleToeHOH B BOJIE MTOUTH HE PACTBOPSAETCS U JIETKO KOHACHCUPYSCh
o0Opa3yeT HEaKTUBHBIN JUITHOH U TPUPEHUITOEH30]1, KOTOPbIE C KUCIOTOH,
HaxoJsIIENCsl B pacTBOPE, 00Pa3yloT YCTOMYUBBIN XJI0palieToPeHOH, 4TO
IIPUBOAMUT K YMEHBIIEHUIO BeIxoaa npoaykra VII. Ilo npupone panukanos,
HaXOJSIINXCS Y aToMa yIiiepojia KapOOHWIBHOM TPYIIbI U CBONCTBAM
IPOCTPAHCTBEHHOIO UX BIUSHUS YCTAHOBIEH psij 9D (PEKTUBHOCTH aabAETUIOB U
KETOHOB B peakuuu ¢ PA: aneroheHOH < MUHOKAIUH < METUIIM30MPONUIKETOH <
KPOTOHOBBIN alnbAETUA < AUITUIKETOH < METWIIPOIWIKETOH < METUIIITUIIKETOH <
alleTOH.

B cocrase monekyn AAC nomumo
apoMa-TUYECKOT0 LUKIIA U

| B TPOMHOM CBSI3U HMEETCH

TUJIPOKCHIIbHAS TPYIIIL, B KOTOPBIU

- ; | | | | - - CyLIECTBYET MOABHKHBIN
AKTHUBHBIM aTOM BOJOPOJA,

KOTOPBIU SIBJISIETCS OTBETCTBEHHBIM

3a peaKlni0 BUHUIMPOBAHUS
N INA0THpOBaHNE Mlpaueap-Homes M Gasopciai cuHTe3UpoBaHHbIX AAC
AlETUIICHOM B Pa3IMYHBIX

Puc. 2 . CpaBHuTe/IbHBIE XaPAKTEPUCTHUKH
YCJIOBHSIX.

HCIOJIL30BAHHBLIX MeTOA0B cnHTe3a AAC
R 1
CgHs5 CcHs cCccC R
cC CRR' OH CcHMOH-+pactBopuTEnH

+HC O CH CH,
IIpouecc nposenex B pactBopax JIMCO u JIM®PA B untepsaie 4-10 4. npu
temneparype 80-140 °C B nmpucyrctBun NaOH u KOH.

[Ipu npoBenennn BuHMWIMpoBaHus B pactBope [JMCO oHO okazanoch
cenektuBHee, yeM B JIM®DA. JIMCO cunTaeTcs NOJSIpHBIM allpOTOHHBIM
pacTBOPUTENIEM, OH MOJIOKUTENIBHO BIMSIET HA IPOBEACHHUE HYKICO(PUIBbHBIX
peakuum.

B wmonexkyne JAMCO comepxutcsi HeoOOOIeHHas »dJIEKTPOHHAs mapa,
MO3TOMY HAaXOJSIIYI B CUCTEME AJIKOJTOJSATOB, ALETHICHUJIOB U KaTaJIU3aTOPOB
JIETKO pacTBOPSIET U MPOTEKAHMs Tporiecca aenaet ycrounsbiM, ¢ MOH o6pasyer
OCHOBHYIO CHCTEMY U YBEJIMYHMBAET MX OCHOBHOCTb, B PE3YJIbTaTe KOJIMYECTBO
JOTIOTHUTENIbHBIX BEUIECTB YMEHbIaeTcs, 3ppexruBHOCTh 00pazoBanus AAC BO
YBEJIUYUBACTCS.

Tabauuna S
Bausinne koanvectBa karaausaropa KOH na Beixon BD AAC
(pactBoputean IMCO, remneparypa 120°C,



NMPOAOJKUTEILHOCTH Peakiuu 8 4.)

Karaauzarop Bwoixoa nponykra, %
KOH, %
I I 11} v \Y% VI VII VIII
5 48,6 442 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

B nmporecce cnagania AAC ¢ MOH 06pa3yroT mpoMeXyTOUHBIE COCTUHEHUS-
AJIKOTOJISIThI, KOTOPBIE B3aMMOJCHCTBIOT C aleTWiIeHoM ¢ oOpa3zoBaHuem BDO.
Cpeny nmpuMeHsSIeMbIX KaTaJlu3aTopoB C BhICOKOM ocHOBHOCTHhIO KOH (komnuecTBo
karanmuzatopa 10%) ompenenen makcumanbHbii  Bbixog BO AAC. ITlpu stom
AJKOTOJIAT Kajausl MO CPABHEHUIO AJIKOTOJISITAMM JIMTUSL W HATPUSl KaTAIUTHYECKHU
aKTUBHBINA U T03TOMY BD 00pa3zyercst ¢ ero y4acTrem ¢ BBICOKMMH BBIXOJaMHU.

[Ipu peakuuu BuHunupoBaHuss AAC npu ONTUMAIIBHBIX YCIOBUS B paCTBOpE
JIMCO B npucyrctBun karaim3aropa KOH, mpomomxuTenbHOCTH 8 4. BBIXOJ
obpasytomuxcsi BD AAC BbICOKHMH, a JOMOTHUTENBHBIC BEIIECTBA U CMOJIO
0o0pa3HbIe IPOAYKTHI 00Pa3yIOTCs ¢ HU3KHM BBIXOIOM.

N3yuena peakuust AAC ¢ aleTHIEHOM B TOMOTE€HHBIX YCJIOBUSX IIPU
y4aCTUU BbICOKOOCHOBHOM Katanutuyeckon cuctembl MeOH-CsF-JIMCO: C¢Hs

R 1
CéHsccc R
R ]
ccc R'OH
+ HC O CH CH,
cHCsF+MOH+pacgopurensb

AHanu3 MOJMYYEeHHBIX JAHHBIX MOKa3biBaeT, 4To BhIXoAbl BD AAC cpenu
BBIOpAHHBIX KATAIUTHYECKUX CHUCTEM paclojlaraloTcsi B CICAYIOIIEM PsIay:
LiOH-CsF < KOH-CsF < NaOH-CsF u Takxe mpu MOBBIIICHUN TEMIIEPATyphl OT
80 no 120 °C HabmromaeTcs 3HaYUTEIBHOE MTOBBIIIEHUE UX BBIXOIO0B.

BununupoBanue AAC n1npu  ydyacTMM  BBICOKOOCHOBHOW  CHCTEMBI
XapaKTEepU3yeTCsl BBICOKOW CKOpOCThiO. [Ipm 3TOM aroMm Bomoponaa aleTuiIeHa
MPOSIBIIIET CTEPEO- U PETUOCENEKTUBHOCTh U TIpoliecc 0OMEHa JerKo nporekaet. B
cucteMe MeOH-CsF-ZIMCO B peakuuun o00pa3yroTcs COJbBAaThl IIEIOYHBIX
METaJIOB, aKTUBHBIN MPOMEXKYTOUHBIN METAILT IIPEBPAILAECTCS B KOMILJIEKC C
oOpa3oBaHUEM KaTaJIUTUYECKU AKTUBHBIX IIEHTPOB M YBEIUMYCHHEM (PYHKIIUU
karanmu3atopa. Karanmurudeckas aktuBHOcTh cuctemMbl CsOH u Nalb' oObsicHseTcs
€€ MaJod OTHOCUTEIIbHOM pPAacTBOPUMOCTBIO M BBICOKOM OCHOBHOCTHIO. B
cuctemax LiOH u siBisieTcst BBICOKMM, B CUCTEME OHHM HaXOMIATCS B MOHHOU (popme
Y YCTaHABJIMBAETCSI PABHOBECHE.

Tabnuua 6




Bausinue npupoabl KaTajn3aTopa M TeMiepaTrypbl HA BbIX0A MPOAYKTOB
(mMPOAOIKHTENBLHOCTh peakuuu 6 4., pacteopuresb IMCO)

Karanusarop Temneparyp Beixon nponykra, %
® "C I 1l m | 1w \% VI | v
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
NaOH:-CsF 80 77,3 74,2 74,0 73,5 73,2 67,3 79,6
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 s3Trom CsOH momHOCThIO HE CBOOOMHBIN M HEAKTUBHBIN, OH BBITTOIHSIET
GyHKIMIO ~ KaTajuM3aropa B~ KayecTBE  KOMIIOHEHTa  KaTaJUTHYECKOM
LiOH+CsOH+LiF+CsF cuctemsi.

N3yuen npouecc cuate3a BO AAC Ha OCHOBE MECTHOTO ChIPbsi
reTepPOreHHO- KaTAIMTUIECKUM CIIOCOOOM, CXeMa KOTOPOTO MPECTaBICHA HUXKE:

R CH CH,
R' '
+HC CH C(HsC C C O

R

N3yudeHo BnusiHUE IPUPO/IBI KATATHU3aTOPOB U MOJIBHOTO COOTHOILICHHSI MCXOIHBIX
pearedToB. [Ipu 3TOM B KadecTBe Karanuzaropa ucmnonb3oBanbl NaOH/Caktus u
KOH/Caxtus. Peaxiuio nmpoBoauiau B redcHun 3 4. npu 200 °C. Tadamnna 7
Bausinue karajau3zaTopa v MOJBLHOIO COOTHOIIEHHSI pearupyouux
KOMIIOHEHTOB Ha BbIX0bl B AAC (koamvyectso MOH, C,,.. 20 macc.%)

AAC:HC=CH Boixoa npoaykra, %
MOJIbHOE
COOTHOIICHHE I II 11 v \Y% VI Vil VIII

Karaauzarop— KOH/C,,,

3:1 3:1 286 | 254 | 242 | 2255 | 212 | 184 | 31,0
1:1 1:1 584 | 552 | 52,0 | s1,1 | 493 | 424 | 638
1:3 1:3 84,7 | 823 | 81,0 | 795 | 77,7 | 744 | 873

1:5 1:5 86,2 84,1 82,4 80,6 79,3 76,2 88,9




Karamuzarop— NaOH/C,,,

1:1 1:1 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 71,5 75,6 73,9 86,0

C yBenmuyeHWEM KOJIMYECTBA areTwieHa ero auddy3us K MOBEPXHOCTU
KaTajau3aropa YBEIWYMBAETCs, CHadalla MpoTekaeTr Qusmyeckas aacopOuus, a
3aremM XUMHYECKas. AncopOupoBaHHasi MOJIEKYJa alleTHIIEHAa C AKTUBHBIM
LIEHTPOM Karalu3aropa - KaTHOHOM MeTajlia poOpasyer -KOMILJIEKC,
MpEBpaIasCh B MPOMEKYTOUHOE COCIMHEHUE, KOTOPHUE pearupyer co COUPTaMU C
obpazoBanuem BD. Ecmu ankoromsitel AAC HE HACHIIAKOCS allETHICHOM, TO
Karajau3aropbl  B3auMOAEHUCTBYIOT ¢ AAC, 4YTO NPEmSITCTBYET NPOTEKAHUIO
peaKuui, B pe3yJabTare 4ero BbIXOAbl BD yMeHbIIAOTCS.

[Ipouecc B3ammoneictBus AAC M aneTwieHa Npu UX COOTHoweHuu 1:3
npopogwi npu 200 °C B teyenuu 3 4. C yBenmuenwem koiaumdectBa KOH B
cUCTEeME HaOIIONaNOCh YBEJIWYEHUE KOJIMYECTBA AQJIKOTOJSATA Kalus, KOTOPBIM
oOpa3oBbIBaJl aKTUBHYIO (hopMa KaTaiau3aTopa, KOTOpash B3aMMOACHCTBYS C
aleTUJICHOM Opa3oBbiBasia dPUP C BBHICOKMM BBIXOAAM U TPU TOM KOJIMYECTBO
CMMOJIUCTBIX BellecTB yMeHblnanoch. [lpu kommuectBe KOH 10-20 macc. %
BbIXOJIbI BD pe3ko Bo3pacranu, nanee B uHTepBasie 25-30 macc. % BBIXOHbI
00pa3yIoluxcs MPOIyKTOB 3aMETHO HE U3MEHSUIHCD.

I[Ipuy  nmpoBeneHnn  peakuuu  BuHWIMpoBaHusa AAC  aneTwieHOM
reTepPOreHHO-KaTalIuTHIeCKuM criocobom (karammzatop KOH/C,. 20 macca.%)
B3 AAC cuHTte3upoBaiuch ¢ BEICOKUMH Bhixojamu (%): [=84,7; 11=82,3; 111=81,0;
IV=79,5; V=77,7; VI=74,4; VII=87,3%.

OrnpeneneHsl NpeuMyIIeCTBa FTeTEPOTeHHO- KATAIMTUYECKOTO CUHTE3a 110
CPaBHEHMIO C TOMOTE€HHO- KaTaJIMTUYECKUM; CJIEAYET OTMETUTD, YTO T'€TEPOreHHO
kataauTndeckuii cuate3 BC AAC sKOHOMHWYECKH JCIIeBIIC, SKOJIOTHUCCKU
0e30maceH U MPH 3TOM KOJIMYECTBO MOOOYHBIX MTPOAYKTOB CYIICCTBEHHO
YMEHBIIIAECTCHI.

B nensx uzydenus xumudeckux cBoMcTB AAC ObLITM M3Yy4YeHBI UX PEAKINH
dTepUPUKALUA € HENpeleIbHbBIMU KapOOHOBBIMH KHUCIOTaMHU: aKPHUIJIOBOM,
METaKpWJIOBOil W KpoToHOBOW. IIpomecc mnpoBomuinu B O€H30/Ie B KayecTBe
pacTBOpUTENE B MPUCYTCTBHUM CEPHOM KHUCIOTHI M €ro MPOTEKAHHE MOXKHO
MPEACTABUTh HUKEIIPUBEICHHON CXEMOM:

R' 4
" H,SO ~O
Ce¢HsC C C OH + R"COOH"™2 C +H,0
R'
C¢H;CCCO

RH



R
re; R": ~CH=CH,, CH,=C(CH,)- Ba ~CH=CH-CH;,

beuto wu3yueno pneiictBue karanmmsaropa H,SO, Ha peakuuio mpu ero
pa3IMUYAYHBIX KOHILeHTpauuu oTtHocuTenbHOo Maccbl AAC 10; 20 u 30%. Ilpu
cootHomennnn H,SO, x coupry 10% akTUBHOCTH Tmpollecca YMEHBIIAIACh,
CKOPOCTh OOpaTHOTO MPOIlEcca YBEIMUUBAIACh, 3aTPYAHIOCH 0oOpazoBaHue BO.

IIpu cootHouieHun BemiecTB 1:3 u konmyecTBe Katanuzaropa 20% BBIXObI
BD AAC yBemnuuBanuch. Hampumep, CHHTE3MpPOBAHHBIE KPOTOHOBBIE S(PUPHI
AAC o6pa3zoBeiBaJIOCh co chenayromumu Beixogamu (%): 1= 46,4; 11= 38,5; 1lI=
36,2; IV= 35,4; V= 34.8; VI= 32,5 u VII= 49,0. B stom cnyuyae npoton u3z H,SO,
MIPUCOSTUHACTCS K KApOOKCUIILHOM TPYIITIe MOJIEKYJIbl KApOOHOBOM KHCIOTHI
MOBBIIIAET 3HAUYCHHE TOJIOKUTEIHHOTO 3apsJia Ha aTOMe yIiieposa, 4To objaerdaet
C- HyKI€OPMIBHYIO aTaKy MOJIEKYJ CITUPTOB.

Taoauna 8
Hexotopble pu3nyeckue KOHCTAHTHI CMHTE3MPOoBaHHBIX AAC n nx BD
Ne BpytTto Mounekynsipa T, C N0 d»
bopmyia ast macca, n
/MO

I C,H,,0 160 145-147 1,9320 1,4560
11 CLH,,0 174 160-162 1,4887 1,1658
111 C3H,40 188 168-170 1,5126 1,1261
v C3H, 0 188 174-175 1,5333 1,0765
A% C3H,40 188 178-180 1,5400 1,0010
VI CH,50 202 187-188 1,5360 1,9223
VII C,6H,,0 222 191-192 1,0221 1,1280
VI CLH,,0 172 153-155 1,4031 1,1784
1X C3H,,0 186 152-154 1,3628 1,1958
X C,H,0 200 147-149 1,2531 1,1850
XI C,sH,50 214 155-156 1,3800 1,2008
XII C1sH,0 214 158-160 1,4283 1,2843
XIII C,sH,50 214 163-166 1,4302 1,2960
X1V CyeHy,0 228 168-169 1,4387 1,3502
XV CsH,40 248 158-164 1,3915 1,2100




Ecnmu B peakumnm konudectBO KUCHOTHI cocTaBisier 30%, To Bbixoasl BO
ymenbinatores. IIporonst w3 H,SO, npucoeauHsitoTcss K HepacnpeaeaeHHON
ANIIEKTPOHHOM Nape KHUCIopoaa rufpokcuiabHOr rpynmsl AAC, 4TO NpUBOIUT K
YMEHBIIIEHUIO HX HYKIeOUIbHOCTH. [Ipu yBenwueHHH MOJEKYISIPHON MacChl
paaukaiga (METWI-, STWJ-, MPOMHII-) WIM €ro Pa3BETBIECHHOCTU (M3OIMPOIMHII-,
TpeTuuHbli OyTwi-) B Mojekynax AAC HaOmonaercss MOBBIIMICHUE SHEPrUU
aKTUBAIlMU PEaKIMU U YMEHbIlIeHuE Bhixoa0B BD (kpome VII).

B wnemsx wu3ydyeHuss CBOMCTB cuHTe3upoBaHHbIX BO AAC wu3ydeHsl ux
peaknuu  TUAPOCYIThGUPOBAHUS B IIETOYHOM W  KHCIOTHOM cpemax cC
ucnosb3zoBanueM H,S ¢ oOpazoBaHneM WX THOJUTITUKOIBHBIX 3()UPOB.

Jns peakuuu rugpocyiabdupoBanust B3 AAC B KUCIOTHOM cpene BbIOpaHbI
CIICAYIONINE ONTHMabHBIE ycioBus: Temreparypa 40 °C, mpoaoKHUTEIBHOCTD
peakiuu 6 4acoB, paCTBOPUTEID - XJIOPOPOPM, UCXOTHOE MOJIIBHOE COOTHOILIEHUE
1:5; B mieno4yHON cpene: pacTBOPUTENb METAHOJ, MPOAOLKUTENBHOCTh 10 Yacos,
temrneparypa 30 °C. Pe3ynpraThl SKCIEPHUMEHTOB TIOKAa3ajdHM, YTO BBIXOJBI
IIPOJIYKTOB B IIIEJIOYHOM cpejie OOoJIbIlie, UeM B KUCIIOTHOH. Takxke qokazaHa
BAJKHOCTh IPUPOJIbI PACTBOPUTENIEH U KaTaInU3aTOPOB ISl MPOTEKAHUS MpoLecca ¢
BBICOKMMU BBIXO/Ia IIE€JIEBBIX TTPOTYKTOB.

B uerBeproii mae nuccepranuu «Pa3padoTKu TeXHOJIOTMH MOJTY4YeHU s
alleTWIEHOBBIX CNIMPTOB M UX BUHWIOBBIX 3(HUPOB)» NMPUBEJACHBI HOBBIC
texHonoruu cunreza AAC u BO.

AAC cuHTe3upOoBaJIM MO TEXHOJOTuH, pazpadoranHoit C.O.HypmaHOBBIM,
IpU STOM Ha OCHOBE CYIIECTBYIOIICH TEXHOJIOTUU BIEPBBIE HCIOJIL30BAIM B
kadecTBe Karanmutuueckoit cuctrembl KOH+NH;+CH;OH u xmagoarenTa - »uJaKkui
a30T, OO0ecCHme4Ywsid  HENPEPBIBHOCTh  IPOLECCa  BBEACHHEM B  CXEMY
JIOTIONBFHUTENBHBIX 3allaCHBIX pe3epByapoB U Oy(hepHBIX caTypaTOpOB, OINPEACIIUIN
COCTaB U KOJIMYECTBA MOOOYHBIX MPOAYKTOB, 0Opa3yIOIIMX B TMpOIEcce, KOTOPhIE
BO3BpaIaiy B TEXHOJIOTHYECKUH MPOIECC Ha BTOPUUHYIO
CHIDKEHUE Ce0eCTOMMOCTH U YMEHbIIIEHUE 00pa30BaHUs OTXOOB.

nepepadoTKy. B pe3ynbrare 1OCTUTHYTO yBEIHMUYECHHUE OOIIET0 BHIXOAA MPOIYKTOB,
12571012136
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Puc. 3. [IpunuunuanbHasi TEXHOJOrHYecKas cxema nojayuenusi AAC
¢ MOMOIILI0 MATHUI OPraHUYeCKUX COCAUHECHUI.
1,5,6,7, 10, 12- pesepsyapsi; 2- Oynxep (Ona Mg), 3, 4- camypamopewi; 8- peakmop, 9-eudponusép,; 11-
axcmpakmop, 13- pexkmu@uxkayuorHas KOJIOHHA.

Bnepsoie cuntesupoBanbl AAC Ha OCHOBE MAarHui- OpPraHU4eCKUX
coenuHeHnt (o cnocoOy Ipunbspa-Monuya); TEXHOJIOTMYECKUN MpOLECC
COCTOUT W3 CIEAYIOIeM CTaJuil: cHauajma B cartypartope (3) oOpasyeTcsi cMech
stmnOpomuaa (1) u MeTamIMueckoro maruus, T.e. peaktTuB Moruya, 3ateM cMech
u3 caryparopa (3) mepenaercs B OydepHbiii carypatop (4), rae noOaBiseTcs
pactBoputens TT'® (5) u npu 3TOM 00pa3yeTcsi KaTaIUTHYEeCKash cucTema Jis
B3auMojielicTBusl @A ¢ KETOHAMH, MOCIE ITOTO CMECH B CaTypaTOpe OXJIAXAAETCs
KUAKAM a3oToM u nepenaercs B peakrop (8). @A (6) u keronsl (7) B
HKBUMOJISIPHBIX KOJIMYECTBAX NEPEMEIINBAIOTCA B T€UEHUE 4 4.

[lpu sToM Temmeparypa B peaktope nomkaa Obite 0- 5 °C. Ilocme
3aBEPILICHUS PEaKLUHUOHHAs CMECh TMIAPOJIU3UpYyeTcs B rumponusepe (9) nensHoi
Booit (10) um noOaBisieTcss pa3OaBiieHHas COJsSHAs KUCIOTa 1O PacTBOPEHUS
ocazaka. OOpa30oBaBIIUIACS PAaCTBOP MOJHOCTHIO Tiepenaercs B akcTpakrop (11), rae
akcTparupyetrcs J23 (12). Otnmensercs u3 cuctembl d(UpPHAS YacTh, KOTOpas
nepenaercss B peKTU(UKAIMOHHYIO KOJNOHKY. Ilocne ornenenus adpupHON yactu
BOJIHASI YaCTh €I JBAXKIbI dKCTparupyercs 3(hupom, oTAelieHHas: dPpUpHAs 4acTh
BBICYIIIMBAETCS OE3BOAHBIM CyJlb(aroM HATpus M TEpenaercss B KOJOHKY, TJe
cOoOTBEeTCTBEHHO BhIesseTcss AAC.

B pextudukanoHHON KOJTOHHE OCTAIOTCS IPOMEKYTOUHbIE U TOOOYHbBIE
MPOJIYKThI, KOTOPBIE BBIACISIOT (PU3UKO-XUMHUUECKUMU MeToaamu. CMoIo
00pa3HbIi IPOIYKT- OCTATOK B KOJIOHHE IIPOMBIBarOT J193, a TBEPbIH Cloi
obe3BpexuBaiu rnpu remmeparype 400 °C.

B3 AAC BriepBbI€ MOTYyYEHBI HA OCHOBE MECTHOTO ChIpbst HA AO
«HaBounazory, mpu 3ToM npuMeHeHue karaautudeckux kommnozuuuun MOH/C,,.
MO3BOJIMJIO TIOTY4aTh MPOIYKTHI C BBICOKUMH BBIXOJaMHU.

[Ipu mnpoumsBoactBe BD AAC karaiuThuyeckuM CrnocoOOM cCHadajla B
M3rOTOBJIEHHOM M3 KBaplEBOIO CTEKJIA PEaKTOpe, pabOTalOIIEro B BEPTUKAIBHOM
MOTOKE, MOJITOTABIMBAETCS KaTAIUTHUECKAsi CUCTEMA U3 aKTUBUPOBAHHOTO YISl U
AlETUJICH U3 Ta3rojibJepa YEPE3 OUUCTUTEIBHYIO CUCTEMY U PEOMETP.

KOH u 3arem nomaetcs B peaktop AAC depes 103aTop U BUHWIMPYIOLIAN areHT



Caryparop

AKTHBHpPOBaHHBIN

AAC yroinb
KOH JICC
AueruieH Peakrop Jicle}
DCKTpaKToOp
AACAIBKOTOJIATHI

bukarus AAC
Peaxtn

Cmona IPOAYKTHI

AAC B 3HO60‘IHH€

Puc. 4. [IpyHuunuajbHasi TeXHOJOTH4YecKasi cxema noayuenusi BD AAC
reTepOreHHOr0 — KATAJINTHYeCKMM METOI0M.

DTO CUMTAETCS NEPBOM CTYIEHBIO TEXHOJIOTMYECKOrO MPOLECCA U MPU 3TOM
TEMIEpaTypa KOHTPOJMPYETCS TEepMONapoil, a JaBlieHHe- MaHOMeTpoMm. B
cienymwolIieit ctyneHu oopasyromuiics pact-Bop AAC u BD skcrparupyercs 129
U OKCTPAaKT TNepenaercd B PEKTU(PUKALMOHHYIO KOJIOHHY. 3aTéM MpPUBOAMUTCS
peKTU(U-KAIUS CMECH, TJI€ IPOUCXOIUT pasfiesieHne Ha (PpaKIIiH.

[Tpu npousBoactee BO AAC o0pa3yromune A0MOIHUTENbHBIE TPOTYKThI
paznenstorcs PU3NKO-XUMHUUECKUMHU CIIOCO0aMU U X OIpeleJICHHAs YacTh
MOJIAETCS B PEAKTOP JJIs IOBTOPHOE UCIOJIb30BAHUS, OCTAIbHAS YaCTh
YTUIH3UPYETCA.

B nmaron maBe  guccepraumun  «lIpuMeHeHne  apoMaTH4YeCKHX
AlleTWICHOBBIX CIIUPTOB U MX BUHHJIOBBIX 3(HPOB)» NPUBEACHA PE3YbTATHI IO
npuMeHeHuto AAC u ux BD B pa3nuuHbIX 00JaCTX.

N3y4yeHbl OMOJIOTMYECKHE CBOMCTBA CHUHTE3HpOBaHHbIX AAC mpoTuB
MUKPOOPTaHU3MOB — OakTepuil M TPUOKOB, BHI3BIBAIOIINX OMOKOPPO3HIO CTAIU U
METaNINYECKUX KOHCTPYKLUUN, MpUOOpOB M 0O0OpYAOBaHUS, MPUMEHSIONINX MPU
XpaHEeHUH U niepepadoTke HedTU U ra3a. B pesynbrare rcciieqoBaHui OINpeeieHo,
YTO  JIECTPYKLUHMIO HE(PTH BbI3BIBAIOT, B OCHOBHOM, MHKPOOPTaHU3MBI:
Micrococcace, Pseudomonace, Rhodococcace, Thiobacillus, Acinetobacter sp. u
ceMbs Vibrionace, aHa’poOHyI0 Koppo3uto Bo30yxkaatoT Gallionella u Vibrionace.
bakrepun, Bo30yxkaaromue a’poOHYI0 KOPpPO3HUIO, OTHOCSTCA K CEMbSIM
Desulfovibrio u Desulfotmaculium. Onpezgeneno, 4to u3 cuHTe3upoBaHHbIX AAC
VII, I u Il sBnsroTCs caMbIMH aKTHBHBIMU OWOIUIAMHU TPOTHB OaKTepuil M
rpUOKOB, COJEPIKAIIUXCS B IPOAYKTaX HePTenepepadOTKy.

B cucreme VY/II «MyOapeknedreraz» U MeCTOPOXKICHHUIX «YpTadynaaky,
«JleHru3kym» u «Xay3ak» ONpPENECIICHO, YTO COJEPKAHUE CEPbI U €€ COCHUHEHUMN
cocraBisieT 10 4,5-5,0%, B mectopoxknenusx «Kapakym», «llamyk», «Amnany,
«3eBapaga» m «Kyknymamak» ux cogepxkanue cocrasimsier or 0,08 go 0,1%.
UccnenoBanbl cBoiictBax BD AAC 1o KOMIUIEKCHOMY BBIJICICHHUIO CYIbpuaa
BOJIOpOJa U3 HE(PTHU U MPUPOHOTO raza.



Hayuno 000CHOBaHO BbIJI€JICHHE CEPBI, CYNIb(HIa BOIOPOIa, MEPKAIITAHOB,
Cynb(pUI0B, TUCYAb(HUIOB, colepKaIIUXCs B HEPTH U HEPTENPOAYKTaX 3a CUET
o0pa3oBaHMsI KOMILIEKCOB ¢ npeanoxkeHHbIMA AAC u ux BD.

B pesynbrare IpOBENECHHBIX HCCIEAOBAHMI HAa OCHOBE MECTHOIO CBIPBSA
pa3zpaboranbl ¢pochopconepxkamue AAC u ux BD, KoTopble mNpeAsIoKeHO
UCIIOJIb30BaTh B KauecTBe UHTHOUTOPOB COJIEOTIIOKEHUS Ha
METAJUIOKOHCTPYKIUAX NpHU nepepadboTke HeTH U raza.

3AK/TIOYEHUE

Ha ocHoBe mpoBeAEHHBIX MCCIENOBAaHUM IO JOKTOPCKOM auccepTalvM Ha
TeMy «CHUHTE3 apOMAaTUYECKUX ALETHIICHOBBIX CIIUPTOB M MX BUHWJIOBBIX 3(PUPOB»
MpeaaratoTcs CIeAyOIINE BbIBOADL:

1. Ilpumensemble karanmutuueckue cucteMsl KOH+TI'®, a Takxke
NH;+KOH+CH;0H, nonydyeHHble Ha OCHOBE MECTHOTO CBHIPbSi U OTXOJIOB
IIPOMBIIIEHHOCTH ,CITYaT JUIsl YCOBEPUIEHCTBOBAHUS TEXHOJOTHH MPOU3BOICTBA
apOMaTUYECKHUX al€TUIECHOBBIX CIIUPTOB.

2. CuctemMaTu3nupoBaHKe CIoco0a MOMyYEHUs apOMaTHIECKUX alleTUIICHOBBIX
CIMPTOB Ha OCHOBE (DEHUJIALIETUIIEHA, AHWJIMHA U MATHUHOPTraHUYECKUX
COEMHEHNN UMEET BAXKHOE 3HAUCHUE.

3. OOocHoBana 1enecoo0pa3HOCTh  A(P(GEKTUBHBIX  KaTAIUTUYECKUX
KOMIIO3ULIM C HAaHOCTPOCHHMEM HA OCHOBE IIPONMUTKM  IIEJIOYEeH Ha
aKTUBUPOBAHHBIN YIroJib pa3jIMyHOIO pa3Mepa Npu BUHWIMPOBAHUU
apOMaTHYECKUX alleTUICHOBBIX CIUPTOB TOMOT€HHBIMU U T€TEPOT€HHBIMU
KaTaJUTUYECKHUMH CIIOCOOAMHU.

4. Cunre3 3TepuuKanyend pa3InyHbIX HOBBIX MPOU3BOAHBIX ApOMATHUYECKUX
alleTUJICHOBBIX CIIUPTOB M TUAPOCYIb(PUPOBAHUEM BHUHHWIOBBIX 3(PUPOB OyaeT
CJIy>)KHTbh PACIIMPEHUIO OTPACIId CUHTE3a OPraHUUECKUX COEIMHEHUM.

5. Tlokazano, 4To pa3pabOTKa TEXHOJOTHH MPOU3BOJACTBA APOMATHUYECKHX
alleTHJICHOBBIX CIHUPTOB M BHHWIOBBIX 3(HUPOB C HCHOIH30BAHHEM MECTHOTO
CBIPbs, OTXOAOB WJIM BTOPUYHBIX MPOAYKTOB, KaTaJaU3aTOPOB U TEXHOJOTMYECKHUX
o0opynoBaHU OyleT CIyXUTh YCOBEPILIEHCTBOBAHUIO U PA3BUTUIO OpPraHUYECKON
XUMUU WIH TEXHOJIOTHH OPTAaHUYECKUX BEIIECTB.

6. IlpuMeHeHHe apoMaTHYECKUX ALETUICHOBBIX CIMPTOB B KauecTBE
AHTUKOPPO3UMOHHBIX ~ OMOLKMJIOB B TMpolecce OWOKOPPO3UU  CTaJbHBIX H
METaNINYECKUX 000pynoBaHUI He(TerazoBol MPOMBILUIEHHOCTH HPUBOAUT K
oOe33zapaxuBanuto  80-82%  Oakrepuii U TrpubOB U YAYYIICHHUIO
AKCIUTYyaTallMOHHBIX CBOMCTB METAIUTMYECKUX 000PYAOBAHMIM.

7. HWcnonb3oBaHWE BHUHWIOBBIX 3()HUPOB apOMaTHUYECKUX Aall€THUICHOBBIX
COUPTOB JUISl KOMIUIEKCHOTO BBIJCIECHUS CEPOCOAEPKAIIMX COENMHEHUN U3
cocTaBa He(TH, HE(PTENPOAYKTOB U MPHUPOIHOIO ra3za MPUBOIUT K YMEHBIICHHIO
KOJINYECTBA MTPOU3BOJHBIX cePhI HA 42-55 %.

8. Ilpumenenue pocdaTHbix 3PUPOB apOMaTUUECKUX Al[ETUICHOBBIX CITUPTOB
B KauecTBE MHTUOUTOpA COJEOTIOKEHUU MPOMBILIUICHHBIX CTOYHBIX BOJA, a
TUOJUITIMKOJIEH BUHWIOBBIX 3(QHUPOB B KayeCTBE CIIMBAIOIIMX AareHTOB B
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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 Uzbekistan» 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 Et;N/Zn(OTf), systems. —Strasbourg, France. 2009. 642 p.., H.O.Rasedach Technological processes
acetylene monoalcohols. —-Hamburg, 2005. 8014 p. and other sources.

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, Et;N/Zn(OTf),, Ti(OiPr), and Cl,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 elaborated 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.Ikramov 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.V.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 years» «Elaboration of technology of production new generation
biocides against corrosion» and Industrial testing on enterprises NKhK
«Uzbeknefetegazy» (KA6-001 2012-2014 years) 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+DMEF, 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 NH;+KOH+CH;0OH 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-DMSO) and of heterogeneous
catalytic component (MOH/C,;,) 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 (NeIAP 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, Ne714/43-67. 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 derivativesy,
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 (I), 3-methyl-1-phenylpent-1-yn-3-ol (II), 3-ethyl-1-
phenylhex-1-in-3-ol (III), 3-ethyl-1-phenylpent-1-yn-3-ol (IV), 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-o0l (VII) and 1-phenylhex-4-en-1-yn-3-ol (VIII) and also was
proposed law-presented scheme of carring out reactions:

R
MOH + solvent

C¢H5CHs CCCR' CCH,RCR

O

OH
Whe”‘e.‘ RR': _CH3,' R= _CH3, R’: _C2H5,' R= _CH3’R': _C3H7,' R R’: _C2H5,' R= _CH3‘

R'=izo —C;H, R= —CH; R'=—C(CH;);; R= —CH; R'= —C4Hs, R= —H, R'= —CH=CHCH,;,
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 yields 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 I=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.

Table 1

Influence of temperature, duration of reaction, nature of catalysts and

solvents on vields of AAAs

Tempe Cata Durati Yields of AAAs, %
ra ture, lyst on of
°C reaction, I 11 nr | 1Iv \% VI | VIl |[VIII| 1 11
" solvent DEE
-10 LiOH 6 19,0 | 16,5 16,0 | 15,2 | 14,8 | 13,0 [ 24,3 | 13,1 | 25,5 | 22,5
8 22,3 119,01 18,5 18,0 | 17,6 | 15,8 | 26,2 | 14,6 | 29,1 | 26,6
10 20,0 [ 17,3 |1 17,2 17,1 | 16,0 | 15,0 [ 24,8 | 14,0 | 28,3 | 24,4
NaOH 6 26,2 124,0122,8 1222 |21,0 183 (31,0 25,5]31,6|30,6
8 29,8 1 28,0 | 27,6 | 27,4 | 26,0 | 25,6 | 39,5 | 33,4 | 36,0 | 34,4
10 27,3 12631260253 24,6 |22,5(38,0]32,1]353]32,7
KOH 6 51,3 153,71 48,7(46,5]44,0 39,6 [ 61,2 | 45,1 | 64,1 | 56,6
8 66,6 | 57,6 | 52,3 | 50,0 | 48,6 | 46,2 | 69,0 | 53,0 [ 68,4 | 61,1




10 56,2 | 54,0 | 52,2 | 48,7 | 46,5 | 43,3 | 63,3 | 48,2 [ 67,6 | 60,0
0 LiOH 6 34,0 | 31,4 | 28,8 25,3 |24,4 22,0 |32,626,5]37,8]33,5
8 39,4 1 33,5|32,4|32,1 |30,024,642,4(32,0(42,6]36,0
10 33,4128,5|27,4127,0|26,7|23,4|38,0(23,7(40,3]34,4
NaOH 6 41,1 142,41 39,2 | 36,5 [ 35,8 [ 30,0 | 45,0 | 29,1 | 46,8 | 43,0
8 48,6 | 45,0 | 42,0 | 42,3 (41,1 | 37,4 | 52,4 | 42,2 |52,4 50,5
10 37,5 135,7134,2 33,2 133,0]32,5(49,026,0|51,1]49,3
KOH 6 69,5 | 65,1 | 58,2 | 56,6 | 49,5 | 45,1 | 70,2 | 55,5 [ 73,3 | 67,6
8 74,1 1 66,2 | 65,0 | 63,1 | 62,3 | 54,1 | 78,3 [ 65,0 [ 81,4 | 72,1
10 61,8 | 55,5 | 54,2 | 54,0 | 53,2 | 48,8 | 75,2 | 58,5 | 80,0 | 71,3
10 LiOH 8 248 122,2121,5]121,0 20,3 |18,5]26,8]21,0]|31,7(294
10 23,0 1 21,1 | 19,5 18,0 [ 17,3 [ 16,8 | 24,6 | 18,7 | 30,1 | 28,2
NaOH 6 31,0 | 28,7 |1 26,9 | 25,3 | 24,7 | 22,4 | 41,0 | 23,7 [ 34,4 | 31,1
8 33,0 | 30,6 | 29,0 | 27,0 | 26,8 | 24,2 | 43,1 | 25,7 [ 39,2 | 37,4
10 32,2129,3127,7|26,8|250|23,6 42,2251 (37,9]353
KOH 6 58,5 |43,5|42,1 40,1394 |41,3 62,0442 61,1523
8 71,5 | 47,9 | 46,6 | 46,0 | 45,5 | 44,1 | 58,3 [ 48,0 | 73,0 | 64,7
10 66,0 | 45,0 | 44,8 | 44,4 | 44,2 | 43,2 | 56,0 | 44,3 | 72,2 | 63,1
o 0
0,7
10,6
3,6°3,73.8 :
3,63,73,8 1T 10-3 .
1T+ 10

lgW+1
1,0
0,8
0,6



ab
Fig.1. Dependence of Ig W from 1/T
a) For synthesis of [; b) For synthesis of II
Synthesis of AAAs in homogeneous conditions in the presence of liquid
NH; 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

KOH+NH;+CH;0H

CgHsC CHCHsCCC+RCR

OH
O
Rl
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 11 11| |\ \Y% VI VII
CH,OH NaOH 88,8 | 84,6 | 830 | 77.8 | 71,6 | 69,6 | 92,0
KOH 946 | 91,2 | 87,0 | 853 | 77,6 | 743 | 96,3
C,H,0H NaOH 86,0 | 82,0 | 77,0 | 742 | 696 | 668 | 87,3
KOH 88,2 | 850 | 822 | 782 | 71,0 | 70,2 | 93,0
iz0 NaOH 76,0 | 72,0 | 70,0 | 66,5 | 622 | 61,0 | 79,0
C:H,0H KOH 83,0 | 795 | 76,8 | 72,6 | 67,7 | 651 | 87,3
iz0 NaOH 66,4 | 61,1 | 58,0 | 56,3 | 51,3 | 498 | 684
C:H,OH KOH 68,0 | 64,2 | 62,3 | 593 | 550 | 534 | 750

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;, C¢H;C=CH I II mr | Iv \% 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 94,6 | 91,2 | 87,0 | 853 | 77,6 | 74,3 | 96,3

As shown from table 3 at surplus of NH; 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 NH; in comparison with system KOH-TGP yields of products (%) were
increased: I- 81,4 from 94,6; II- 72,1 from 91,2; III- 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
C CH + NH; C CH

NH;

: : : : b
In result of phase orientation of triple land of PhA molecule with NH; Y product

was formed. Triple band in molecule of KNH, owing to NH; light reactes with
PhA with formation of phenylacetylenid of potassium:
C CK + CH;C CH; 0
OK
*KNHyc ck +2NH3c . CHs

C CH NH;

CCH3

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 ¢ cCH;
OK+CCHCC CCH3
OH + C CK
CH, CH,
C c cCH;
OK +NH4OH ¢ ¢ ¢CH;
CH; OH + NH; + KOH CH,

Forming intermediate product that is alcohalyat at the same time has reacted
with potassium salt of PhA and hydroxide of ammonia with formation of 2-methyl
4-phenylbuthin-3-0l-2. Second mechanism of reaction:

C CH + NH; C CH NH;

Radical mechanism was proposed and scheme of synthesis of AAA-2-
methyl-4-phenylbutine-3-0l-2 in presence of liquid NH;has presented:

C CH NH; + NH; NH; C CH NHj;
+
C CH NH; + NH; NH; C C NH,
NH;+KOH C C’

cC NH; KOH CH;

cC



+ CCCO KOH

CH; C CH; NH; KOH O CH;
NH;,

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

CH,
NH;C C
CCCOKOH, .
CH;,
cC
3
CH o NH

C C ¢ + NH; KOH CH;

3
3 ) CH OH NH;
CH o NH

NH;CCc+3NH,/CCC+

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
TI &+C,HsMgBr CCCR OH

CHsCCH+RCR'

CeHs

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-Iocich



Duration Yields of products, %
of reaction, h

I II 111 IV \% VI VII VIII

Solvent - DEE

2 75,0 68,4 64,4 61,3 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 62,4 57,0 54,8 52,4 | 45,2 42,7 58,6

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 82,2 77,6 73,0 71,3 69,5 63,2 57,3 70,6

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; I1I= 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 C4Hs- N,Cl
with AA were obtained correspoded AAA according to following scheme:

C¢Hs NH, + NaNO, + 2HCI C¢H; N,Cl + NaCl + 2H,O
R R
CgHs N,CI C C CR' + N, + HCI
+HCCC R

OH
CeH; 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 (%): I = 70,0; II =
59,0; IIT = 58,1; IV =57,5; V=56,2; VI =527, VIl = 73,4; VIII = 54,5.

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

It is necessary to note that at

diazotation and method of
Favorski acetophenon,
: ! _ : i contain-ning in it” molecule

= daizotation wGrignard-locich = Favorski



phenylic radical, were
characterized by high yields
of products. In method of
Grignard it was observed
reverse effect: acetophenon

in water didn’t soluble and at ¥ig-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:

CeHs CHs c ¢ CRR'
CC CRR' OH
+ HC CHMOH+solvent 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
1s the most active and correspondently in it’s presence yields of VE were high.
Table S

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 I v \% VI Vil VIII

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

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
C6H5 C6H5 C C C R'
R
ccc ROH

+ HC O CH CH,
cHCsF+MOH+pacBopurennb

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)

Catalyst Temperatur Yield of products, %
& °C I 1l 1| v \% VI | v
LiOH-CsF 100 58,1 49,0 | 48,0 | 47,1 46,6 | 42,9 59,4
KOH-CsF 100 64,0 57,4 | 553 52,0 [ 52,0 [ 40,7 | 66,4
120 65,1 58,3 57,0 | 56,3 55,7 | 49,6 | 673
NaOH-CsF 80 77,3 74,2 74,0 | 73,5 73,2 67,3 79,6
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




The catalytic activity of the system and the formation of CsOH Nat 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+Cst system.

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

R CH CH,
R' '
+HCCHC(H;CCCO

R

Influence of nature of catalysts and molar ratio of initial components was
investigated. Systems such as NaOH/C,.;, 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%)

AAA:HC=CH Yields of product, %
molar ratio

I I I v \% VI A\ 11 VIII

Catalyst — KOH/C,,,

3:1 3:1 28,6 254 24,2 22,5 21,2 18,4 31,0
1:1 1:1 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 71,7 74,4 87,3
1:5 1:5 86,2 84,1 82,4 80,6 79,3 76,2 88,9

Catalyst— NaOH/C, ;..

1:1 1:1 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 71,5 75,6 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

T~ 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,;, (20 mass.%) VE AAAs were obtained with
high yields %: 1=84,7; 11=82,3; I11=81,0; IV=79,5; V=77,7; VI=74,4; VII=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

. f?gé?a mla\l/i(s),l e;}lrﬁgle T € Ng20 d;O

I C,H,,0 160 145-147 1,9320 1,4560

1l C,H,:0 174 160-162 1,4887 1,1658
I C3H,cO 188 168-170 1,5126 1,1261
v C3H,cO 188 174-175 1,5333 1,0765
\% C;sH,0 188 178-180 1,5400 1,0010
VI C,4H,s0 202 187-188 1,5360 1,9223
\ii C,eH,:0 222 191-192 1,0221 1,1280
Vil C,H,,0 172 153-155 1,4031 1,1784
1X CsH 0 186 152-154 1,3628 1,1958

X C,4H,cO 200 147-149 1,2531 1,1850
X1 C,sH,s0 214 155-156 1,3800 1,2008
X1 C,sH,:0 214 158-160 1,4283 1,2843
X111 C,sH,s0 214 163-166 1,4302 1,2960




XIV C,cHaO 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 4
C¢HsC C C OH +R"cooHH2S0 O +H,0
R'
CeHsCCCO
R"
R
R

where R": -CH=CH,, CH,=C(CHs;)- Ba -CH=CH—CH,4

It was investigated influence of H,SO,on 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; 1V-35,4; V-34,8; VI-32,5 and
VII-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-CH;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;+CH;OH and as refrigerator- liquid NH; 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
equimolecular quantities is mixed during 4 h.

cooled by liquid NH; and is carried out in reactor (8). PhA (6) and ketones (7) in 1
2571012136

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 1in 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 i1s 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,SO, 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 AAAs for the first time were obtained on the base of local raw material on
the «Navoiazot» 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.

AAA
KOH Aktivated
Acetylene Reactor coal
Extractor DEE
Saturator DEE
AAAAlcohoyats
Rectification
of AAAs
Rezin yvg AAA By products

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, I and III are very active biocides against bacteriums and
funguses containing in products of oil-processing. In system «Mubarekneftegazy
and deposits «Urtabulak», «Dengizkul» and «Khauzak» it was determined that
content of sulfur and it’s compounds is equaled 4,5-5,0%; in deposits «Karakumy,
«Pamuky, «Alany, «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 ethers» provided the following conclusions: 1.
Applied catalytic system KOH+TGP and NH;+KOH+CH;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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