
OT3bIB

oQuqna.rrbHoro orrrroHeHTa Ha Aucceprarlr{oHHyru padory

Epuragnona Kupu"rr.rra AHgpeeBuqa Ha reMy:

<<Cu Hre: r ceofi crea QocQa3eHcoAepr(aq Ex 3rroKcHA Hbrx oJrrrroMepoB>>,

rIpeAcraBJreHHyIo Ha col{cKaHue yvenofi crerleHn KaHArrAara xrrMrrrrecmrrx HavK

no cilelluaJrbHocTqM:

05.17.06 <<Texnolorufl Ir rlepepa6orrca rroJrrrMepoB rr KoMrro3r.rroB>>; 02.00.06

<<BrrcoroMoJreKyJrqpHbre coeArrHeHrrfl >>

B uocne.{HI4e rorbl AocrurHyrbr 3Haqr4TeJrbHhre ycttexz s o6racu4 cuHTe3a

Qoc0a:encoAepx{alrll4x 3lroKcrrrHhrx cMoJr, orJrr4qaroqr4xc.rr rroBbrrxeHHbrMr.r

MeXaHI4qecKI4MIa XapaKTepLIcTIlKaMI4 I4 rloHl{x(esHofi roprcqecTrro. 3Ha.{urenrnrrfi

BKnaA B 3Ty o6lacrr BHecJILI rIccJIeAoBareJrLr rca$e4pu xuMr4rrecKofi rexHoJrorr4n

rrJracrLlqecKrrx Macc, Ha tcoropofi paspa6oraHrr IBa clrHTerr4qecKrrx noAXoAa K

non)nlerrHrc yKa3aHHbIX 3[OKCI4AHbIX CMOJI, a LTMeHHO OKI,ICJTeHI4eM aIrJrUTnbHhrX fpynn
gBreHoJIbHbIX IIHKJILIqecKux SocQasenon, rrper4Myrr{ecrBeHHo HaAKlrcJroraMpr, u

3rIoKcLIAI4poBaHeM rI4ApoKcLIapI{noKcI4SocSa:enoB peaKrlaefi c ennxloprr4Apr4HoM.

npeAcraBrrfl,ercfl 6onee yAo6ssu, Ho, KaK 6rrro rroKa3aHo B paHee

Ha rca$e4pe r{ccneAoBanr4flx, cr4HTe3 prcxoAHbrx rnfl
rlrApoKclraprrJroKcu$oc$asenon rpe6yer Anfl peaKrlr{H c

xlopSoc$uneHaMli 6oluuoro Ias6rrrra 4z$enoJroB, y.qzrneHr4e ocrarKoB Koropbrx r{3

peaKlll{oHnoft cuecu rpeAcraBJlterc-tr cnoxnofi r4 TpyAHopeanu3yerraofi :a4auefi. B

pe3ynbTaTe 3IIoKcI{ALIpoBaHI4s ciuecefi ruApoKcl{apunoKcrir$oc$a:eHoa z 4nSeHoJroB

o6pa:yercx cMecr o6H.IHoro orroKcr4Aa Lr enorccu$ocsasena c coAep)KauueM

nocneAHero Ao 50%. CoornercrByrcIrllae onl{roMepbr rrocJre orBepx(Aeuu-r o6pasyror

onrectofrKue KoMIro3pIIILIt4 I4 [peAcraBJrrK)T [paKTr4qecxufi rlHTepec. C upzrna4nofi

Tor{KLI 3p eHI4t He o6xoAuMo ycrp aH eHr4e MHoro cra guirlr'ocru cHHTe3 a r4 yMeHbrrreHr4 e

coAepxaHraa n o6pa3yrorrluxcx Soc$reHcoAepxaqrdx onrrroMepax KaK ocraror{Horo

xJlopa, TaK I{ zg6slroqnoro 4IaQeHoJIa. Peruenuro 3Tr4x aKTyanbHbrx HayrH6rx 3aAaq 14

Bropofi nyrb

IIpOBOAT{BrrrUXCt

snoKcaAl4poBaHr4t

nocB.rlqeHa,qr{ccepr arp4fl K. A. Epura4Hona.



I,Ic cl e4 o e alclhrfl rr4c c epr aHT o cyqe crBnr Jr rr o rp eM o c H o BHBrM

1) VcranoBJreHl4e Bo3Mox{Hocrr4 r{crroJlb3oBaHur B

xJroprlrrKJroQocoa:eHaMr4 MprHr4M€urbHbrx KoJrr4rrecrB

HanpaBneHr{{M:

peaKIII4LI C

ug6rrro.rHolo

o6pasoeaHze4z$eHona r4cKrrctrarcilIrax vrrtr Mr{Hr,rMr43LtpForrlr4x

pa3BerBnennrrx r4 TpexMepHhrx fr4ApoKcr4 apr4noKcur @ocsareHon;

2) nouuxeHze $ynrqraoH€LrrbHocrr4

3aMeIIIeHUeM B HI{X qagTkl

S e n o rc u: aM e c rur r enr4 ;

3) cnure3 rr4rpoKcprapunorcczSoc$a3eHoB B 4nyxSasnux

pa3nr4r{Hor4 pacTBopr{MocTbro B Hr{x r4cxo.4Hbrx peafeHToB

peaKIILII4.

CIICTEMAX C

14 npolyKroB

Cnegyer orMeruTb, qro Bce BhlrlelepeqracJreHHbre rrpeBparqeHufl, aBTop

rIpoBoII,IT no paHee paspa6oranuofi oAHocra.qwituoit cxeMe, rrpeAycMarpunarorqefi

oAHOBpeMeHHOe BBeAeHUe BCeX peafeHTOB, BKJrrOqar 3rraxnopftr4pvrn, roroprrfr

BbIrIoJIHrJr raKx{e Synrcqraro pacrBopr4Telf,. Ha eror cuoco6 c )^{acrr{erra 4ra0enoJroB

IIOJI) IeH IIaTeHT PO J\1b2537403 or 03.07.2013.

ofITI4MaIIbHbrx coorHoruegaft HA rrpr4Mepe peaKIII4IzI

reKcaxJloplll4Knorpuoocoa:eH 4I,roeuor aBTop rrpoBoAlrn c r4crrorrb3oBaHueM

TeopI4H TpexMepHofi uonuroHAeHcar{ur,r Ouopr4 vr ycraHoBprJr, qro npv pacqerHoM

us6rnxe 4z$eHona 15 uorlr na 1 MoJrb r4cxo.uHoro rprrMepa, Haq€L[o o6pasonanzx

TpexMepHoro IroJrlrMepa [por4cxoAlrr roJrbKo npr4 yKa3aHHoM coorHoruenutr rrreuee 6

u BnoJrHe y6e,4uremHo o6rxcH.ser 3Tor Sarr crepuqecKr4Mu rrperurrcrBnflMu

3aMeIrIeHlIr ilocJreAHlrx aroMoB xnopa Ha o6reunrre aplrnoKcr4pa.{I4Kanbr.

flo4rrepxAerrraeM 3Toro 3aKrrcrreHvrfl frBrfl.erc-fl ycraHoBJreHHoe AlrccepraHToM c

IroMorrlbro nasepnofi Macc-cneKTpoMerpl{I,I coAepr{aHlle B peaKrll4onnofi cMecr4 Bcero

Tpex Qoc@aseuoBbrx coeAraHeHnfi: o4no coAepx{prr ABa ocraroqHbrx aroMa xnopa, u

ABa Apyflrx fro oAHoMy.

Bropsrrra rroATBeplKAeHLreM Bbrrlrerrpl{ne4eHHrrx 3aKlroqeHuit o crepuuecxofi

LrcxoAHBrx xnoprluKno$oc$a:eHoe

aToMoB xnopa Ha r4HepTHbre

Bu6op

[puqr4He HenoJrHofo 3aMerrleHr4f aToMoB xnopa B rlr4KnoTpraQocoaaeHe -flBJl.fleTc-fl



[paKTI4rIeCKI4 He3aBI4C.flIIIUe efo COAep]KAHLrfl B Onr{foMepe oT cooTHorrreilprfl

xnoprlr4Kno$oc@a:eu : 4uQeuol.

,,ft.a uonrrureHllt crelreHl{ 3aMelrleHr4r aroMoB xnopa B xnoprlrlrnoSoc$zpeHax

Al4ccepraHT roruTqHo neperuen K AByxcra4uiruoMy MeroAy ctrHTe3a, ocyu{ecrBJr_f,Jr

rlepByro craALIrc peaKIIvLt B Kllrrtulerr,r xnop6eH3oJre B rrpLrcyrcrBlr]r rcap6oHara KaJrufl

B KaqecTBe reTeporeHHofo aKrlenTopa xJrop}rcToro BolopoAa.

o6pa:yroqr4ecr fl4poKclrapunoxcusocQa:eHrr, He BbrreJrrr r43 pacrBopa B

xlop6ensoJle, 3rIoKcLI.qI{poBzInz us6rrrrcoM orrr4xJroprr4ApprHa B npucyrcrB}rr4 r:eep4ofi

l[enoqu npu 60"C B TeqeHI4u 2 \acoB. Xors 3Tor npr{eM r4 fro3BoJrr{Jr yMeHbrrrprrr

co.4epxaHlae xnopa B KoHeqHoM oJlr4foMepe, no.qo6Hrbcll efo IroJIHoro 3aMelrleHvrr B

TpI4MepHoM IIHKne yAanocb roJrbKo rrpt4 3Haqr,rreJrbHoM us6rrrre 4u$enona.

llomroe 3aMerrleHr4e xnopa

xnopquKnoQocQa:enon rerpaMepa

IIpI,IKJIa.{HOe 3HarIeH}Ie, T.K. TIO3BOJI'CT T4CTIOJIb3OBATb

xnopqlrKno$ocQa:enon.

Hecxonrxo roruqecru nrt6uBaerc.fl zs o6rqero rrJraHa A]rcceprarlzpr pa3.qeJr rro

clIHTe3y euorcraQocSa:enoe c uonuxennoft QyurquoH€urbHocrbro nyreM

lIcIIoJIB3oBaHVt Ant 3aMeuIeHI4.s aroMoB xnopa B xnopr{r{rnorpa$oc$asenax cuecefi

MoHo- z 4ra$enonos. Bo-uepBbIX, 4o6urrcr o6pa:onaHr{{ rroJrHocrbro 3aMerrleHHbrx

III4KIoB B 3ToM cLIHTe3e TaK pI He yAanocs (ra6l. 4 na crp. 92); eo-eTopbrx, :aapflAy c

o6rrqHurran AI4aHoBIIMI4 3rIoKcI4AaMv B pearquoHHofi cMecr4 AorronHr4TeJrbHo

o6pasyer:ca SeuunmurlrrAr4noBhrfi eQup (peaxqHr 9 Ha crp. 86), o <<cy4r6e)) 14

KOJIHq9CTB€ KOTOpO|O B ALICCOpTaUI4I{ cBeAeHIiILI HeT.

I4urepecHrre pe3ynbrarhl rlon1^reHbr Ar4ccepraHToM ilpr4 crzHre3e

rI4ApoKcI4apI4rIoKcI{SocSaeHoB Ha ocHoBe pe3oprlrrHa, err6op Koroporo o6ocnosaH

Bo3MO)KHocr.lMI4 rarc 6oree IroJIHoro 3aMerrleHrzrf, xnopa B rlr4KJroQoc$a:eHax, TaK vr

rloBblrrreHrrBrM coAepxaHLIeM $ocQopa B KoHerrHbrx ilpo.{yKTax, BcJreAcrBrze

M errbrrrero coAepx( anerts, ap oMarprq ecrofi .+.acru.

aBrop na6mo4aer

v reKcaMepa, qTo

B Cnlqae Bbrcrxt4x

UMCET HECOMHEHHOC

CMECV III{KILIqCCKLIX



OcuosHrrld nocrrlx{eHr4eM

ycTaHoBJreHr4e orrTr{MuilJrbHblx

srofi qacrr4 Arrcceprarlr4r{ cneAyer orMerr{Tb

ycronuf ct4HTe3a rloJruocrrro 3aMerrleHHbrx

pe3oplluHoBbrx rl4ApoKcplapnnoKcuSoc$a:enoB B cpeAe AByx HecMeruuBaroqprxct

pacrBopurelefi quKJloreKca:r'a u nvpnltvrqa. lloloxzreJrbHbrM MoMeHToM 3.rlecb

flBnflercfl ycraHoBneHl{e BO3MOX{HOCTI4 r4CIrOJIb3OBAHprfl cMecr,r

xJroprlra KJro Q o c Sas enon.

Anroporu floKa3aHa Bo3Mo)KHocrb KoJllrqecrBeHHoro 3noKcplAprpoBaHtrt

re K c aKpr c (u - ru gp or c u S e n or c n) qurn o rp r,r o S o c s a3 e H a uon) reHBr

cooTBeTcTByloque onuroMepbl c 3tIoKcLIAHhIM qIrcIoM 19.5 ncolepx{aHraeu $ocsopa
to 8Yo.

Ilocne orBep)KAeHI4r 3Toro onuroMepa craHraprHbrMu Anfl 3noKcr4roB

orBepAlITeJIflMLI o6pa:yerc.f, IroJlHocrbro Heroprcque KoMrro3r4rlvrr4, npeAcraBnrrorque

Sonrmoft npr4KnaAHofi unrepec.

K coxaneHl4ro, pa3AeJr rro cr4HTe3y pe3oprlr.ruoBhrx eurcocusocSaseuoe

rrpeAcraBlen @parueHTapHo vI Hocr4T, cKopee, AeMoHcrparlr4oHHhrfi xaparrep.

B'racrHocrt4, rleroH.lrHo rloqeMy ua6nro4aeMbre 3HaqeHr4.fl 3rloKcr,rAHoro qr4crra

cocraBr.f,er 19,5; xort na3epHat Macc-cleKTpoMTepr4rr 3Toro oJrr4roMepa

cBHAerenbcrByer o npeI4MyIqecrBeHHoM coAepx{aHr4r4 B HeM feKcaerroKcr4AHoro

oruecrofiKrrMl4 ulru naxre

OOOCHOBAHO I4CCJIC,IIOBAHI4E

rlpol43Bo.qHofo III4KnHqecKoro SocSa:eHa c pacqerHbrM snoKcrrAHbrM rrr,rcJrovt 22,9

(crpaHraq a 124 Auccepraquu).

W guauouste pI pe3opllzHoBhle fioc$asencoAe)Karrlr{e 3rroKcrrAhr .rrBr.rrrorct

IIOJIHOCTbTO HerOprcrII4MI4, nO3TOMy BIIOJIHe JIO|I4TIHO

r4x p e on of r4rr ecKux u p eoKr4HeTr4rr e cKprx xap aKTepr{ cTHK

cMecl4 c npoMbIIxJIeHHbIM orBepAI{TeJreM - MerraJrrerparr4ApoSra;lenuM aHrr4AplrloM.

I/cxo puar^ B{3Kocrb S o c @ a: eH c oAepx{alqrrx 3noKcr4 oJrprroM epoB npra o 6rIqHofi

TeMneparype oK€t3zllacb cylqecrBeHHo Bbrrue npoMbrrlnenHofi cMoJrbr 3A-20, Ho npv

70"C 3Tu IroK€BareJru c6nHxarorcfl 14 cocraBJrrror -0,25 lla'c rrpLr cKopocrr4 cABr4ra

Y: 120 ca.

kl

B



llonoxureJlbHblM Sarrou, ycraHoBneHHhrM B Ar4ccepralll4r{, rBJrterc.,r

3Haql'ITerluo 6olluee BpeMt releo6pa:oBaHLrfl Soc@asencorep)Karrlero srroKc1ra

(335 MI4Hyr upla 90"C), uro yBenl4qr4Baer BpeMr )Kr43HLr KoMno3r4rlurv u renaer
Bo3MolKHrru e€ nepepa6orKy MeroAoM MoKpofi nauorxu. Hanuuue Qoc$uneHoBoro

KoMrIoHeHTa B cocraBe orBepx{AeHHofr KoMtro3IrUr4Ia npl4Bo4r4T K IroBbllrreHllro Ha

30"C ed reuueparypbl creKJIoBaHutunpu6.[u3r4TeJrbHo Ha croJrbKo )r{e reMrreparyphr

Harrara AecTpyKqr4r{.

llo peqeHslapyeuofi AI4ccepraIII4r4 KpoMe BbrrrreorMerreHHhrx, Mo){cHo cAenarb

cneAyloqrr e 3aM eq aHr4fl .

1) Jloru'recKl4 He Brlucblsarcquficr B reMarr,rry pa6orbr rBJrrerc-rr pa3ren 5.1

<<Cunres xnopqzKnoSoc$a:eHoB B rrpprcyrcrBr4rl Mer€urJruqecKoro rIlrHKa>),

rerra 6onee rITo B clrt4cKe rpyAoB Iro reMe Ar.rcceprarlr4r4 yKznauHsrfi pa3Aen

OTCYTCTBYCT.

2) OrcyrcrBae y6epureJlsHoro noATBepx1enkrfl rrracrorrr rexcarcuc(u-

rl4ApoKcr'r0enoxcz)qLrKnorpr46ocQa:ena: npuBeAeHHbre Ha pvc. 30 u 3l
(crp. 119) peHueHorpaMMbl I4 KpI{BhIe ACK rBHo HeAocraroqHbr rJrr 3roro.

3) B ra6. 12 Ha crp. 125 o.{enI4AHo reperyranu qu@pbr Bropbrx 14 rperbux

crpoK 4nr o6pasqon I u 3: AJrs onr{foMepa c 6olrrrr4M coAepxaHHeM

QocSareHosofi Qparqran AonxHo 6srm Bbrrrre coAepxaHr4e Soc$opa z

MeHbIrIe 3[oKcI4AHoe qlrcJro, a ne nao6opor, KaK B ra6nuqe.

4) Ll:laewrcfl oreararKr4 r4 HeyAaqnue SopuynupoBKlr, HarrprlMep, Ha crp. 131

(... rrTo npI'IBoAI4T K yBenI4qeHHrO cKopocTr4 ycaAorrHhrx npoqeccoB u

ocrarorrHbrx Hanprxeuufi >>.

B IIenoM )Ke pelleH3apyeM€ul AvrcceprarJarfl 3acJryxuBaer rroJrolerren4rofi

OII€HKI4, pa6ora HocI4T 3aBepllreHurrft xaparrep: B Hefi perueHa aKTy€rJrb*afl :rra; ;.trnafl

3al.a'ta, paspa6oraH MeroA cI4HTe3a SocSa:eHcoAep)KarrIHX orrocr4AHBrx oJrr4roMepoB,

ycTaHoBneH I4x cocTaB I4 cTpoeHl{e, BbItBJIeHa BO3MOX{HOCTb Illcronb3oBaHkrfl Anfl

rronfreHras Heroploql4x r4lrr4 ornecrofirrax [onr4Mepu6rx KoMrro3arlr4onHbrx

Marepra€rJroB c rroBhrrrreHHhrMn TepMo- r{ TerrJr o crofi rocrrro.



Anropeoepar u orry6naroBaHHbre rpyAbr orpax(arcT ocHoBHoe coAepxaHlle

AI4ccepTaIII4Lt)trpz4qeM KoJILIqecTBo IIpIIBeAeHHIIX n anropeQepaTe TpyAoB cocTaBJIteT

16 uz Koropblx 6 crarcfi B xypHaIlax cIIt4cKa BAK u2 rratelrrta'

colepxaHrae AlrccepTarlr4r{ coorBercTByeT nacropTaM CIIeqUaJIbHOCTefi

02.00.06 <<BrrcoroMoneKyJrrpHbre coeAr{HeHzx>> (uacts 2 - Czures onl4roMepoB, B

ToM IItIcJIe cleIII4aJIbHbIX MoHorr,repon) u 05.17.06 <<Texnonorklt 14 uepepa6orra

nonvMepoB Lr KoMrro3lrron>> (uacrs 2 - Ollszro-xr4MurlecKlle ocHoBbI TexHoJIorI{H

noJD IeHLI-t, BKJlroqaroulue cTaAvr cvrHTe3a IIoJIIaMepoB 14 cB'f,3yrcIqux)'

IIo arryanbHocrLt u Ha)^rHofi noeusHe, o6reuy npoBeAeHHbIX llccJleAonauuit'u

npaKTvrrecrofi 3rraqr4Mocrr4 Azrcceprarlvrfl coorBercrByer rpe6oBaHl4tM rIyHKTa 9

floloxenufl, o rrpr4cyxAeHr4vr ) reHbrx crelreHefr, yrBep)KAeHHoro rIocTaHoBJIeHI4eM

IlpaeurerBcrBa Poccraficrofi @e4ep a\uvr or 24 cenrt6pr.2013 r. Ns 842. Pezyilbrarbl

pa6o6r' coorBercrByror rraclopraM cnequarrbHocreft 05.17.06 <<Texnonorz'fl u

nepepa6orrca [onkrMepoB 14 KoMrIo3LIroB>); 02.00.06 <<BrrcoroMoneKyntpHble

coelr{HeHl4t), a ee aBTop, Epzraguon Kupull Au4peenu'r, 3acnyxuBaeT

[p n cyx{A e1g1vlfl . yr e n oft c T e II e HLI K aH.4t'1.{ aT a XI4MLIII e C KI{X H ayK.

.{orrop xpIMLIqecKITx HayK, npoQeccop,

3aB eAyroq ufi ta6 opat opuefi. rerep oqerIHbIX

rroJrI4MepoB OBYH <Zncrzryr

coerzneHufi LIM.SneMeHTO Opf aHIAq e CKLIX

A.H. Hecrrae-flHoea PAH>.

B acnee B alepufr Alercan4poBl4rl

Ilo.uilncr Bacnesa B.A. sa

Onqeuxoaa I4.

$lnel Mecra PaoQrbI:
119334, r. Mocre a, Yn.Baeurrona, 28

'Konrambl: rerl. +7 (4gg) 135-9212; e-mat'l: vasnev@ineos'ac'ru




