
Ha AHcceprarlHol-iHyro pa

<Pa:pa6orKa u uccneAo

Borror(oH Pycap-C An

IIpeAcTaBrreHHy]o Ha coac

c[eqHarrbHocrr4 2.6.f I Tex

nonHMepoB I4 I(OMtIO3Ul.Otl

I{a o'r3brB npe,a,c

Ma[uuHotIucHofo TeKCTa,

nr4Tepal'ypbr u3 158 acroqu

Arcr'yaluHoclb pa

Bsrcor<ue [por{HocrH

urupoxafi creKTp r{x rrpa

opfaHol(oMtro3uTax Anr cI]

KOpO[rO ACCJTeAOBaHbT 14 HX

noJrHoM o6r,eve. OAsaro. n

ocHoBe apaMHAHbrx BoJro

oco0eHHo B HaCTOrrrUee BD

3noxcuAr-rbre cBr3yro ulue [r

MaTepr4aJroB c; nrrcoxofr

cyu]ecTBeHFras xpyrrKocTr,,

u3ilertitx, pa6orarorqux np

tsOT OKO I I IJO- KOM TO3I4'I'HbIX

nonHypeTaFroBbrx Ma'rpHrI

xapar(Tepr4gTwKaMvr, a Ta

flonyqeHHt Tal(t{x KOMII03I4T B tBrltlercrr ar(TyanbHofr saAa.{efi .

OT3bIB

o QI4UUanbHofO O[troHeHTa

Mopo:onofi Tari,tusr BlaAr,rrnlupoBHbr Ha reMV

ne BOJI0I(OHHO-I(OM|IO3I4THLIX Marepl4anoB Ha ocHoBe

cpeAarB r4H4rBvr4yalruoil 6ponesarqurbr)),

UC YUCUOfi CT9rICHI4 I(AHTHAATA TEXHI{qCCI(HX HAYK TIO

oJrorr4r n [epepa6orxa crzHTerr,rqecKux a [pr4pogHbrx

BrreHa ilvcaepraL\vfl o6reuona 152 crpaHr4rlbr

raOluq, crt]rcoKcoAepiKarqaf, 60 pHcyHKoB, ZB

r(oB, AByx [pr{Jtox{eHuit, vt anrope$epar.

e c s o fi crs a nap aap aMHAFrbrx BoJr oKoH o6yclauu B aK)T

eHeHHt B pa3nuql{blx I(OHCTpyIrr_lHtIX, B TOM r{HCIe

HaJIbHbrx uzgenuft . {auutre Marepr{anbr .[ocraror{Ho

npoqHocrHr,te csoftcrBa peanu3ytoTcrr [paKTHr{ecKH B

orleMa ynyqiue H Hrr r(oMI O3HUHOHHbTX MaTepHaJIOB Ha

oH 14 3rrOKCAypeTaHOBbIX OJrr,IfOMepoB ar(TyaJIbHa

tr kt I4MeeT BalKHOe HayqHo-TexHKqecKoe 3Har{eHHe.

po r(Q fr p i,r M e Hr roTcr r1 p 14 e 03 ila]g.vr]rl r( oH cTpyKrlr,r o HHbrx

npoqrrocrblo. I{o, KaK H3BecrHo, vM [pacyrqa

rtTo co3Aae'f [penrITcTBHfi D;nfl I4QITOJIb3OBaHLIfl. B

asraSarcn{ax Harpy3Kax. B cu:u c 3THM co3AaHHe

aTepnanoB Ha oclroBe 3noKaHypeTaHoBbrx HrTvr

o6ra4arcrqax noBIIIUeFIHbrMa rtporrHocrHbrMr{

e pa3paoorr(a HoBbrx rexHoJiorurrecKnx peureuufi



I{e.rruro AaHHoro ,r

Marepr4aJloB FIa OCHOBe

y,TylruIeHHbIMI4 rlpoq

Ar4CCepraur,roHHoft pi

Ha[paBneHI4tM: H3yqeH

p e aKur,l o H Ho cII ocoCI HbI]\{ 14

IMeroAa MoAHQI4KATJJdVT

0poHe3auIr4TFrbre xapa

r43ro'foBJ]eHvrfl. vrcAenltjl/I a y

/{raccepraHroM ycrl

cBfl3aHLIbIe C OnTHMI43aIILI

TCXI.IOJIOfI,IU H3fOTOBJIEH

3HaqHMbIX efO XapaKTerpl,lc

HayvHan HoBI{3Ha

- [ol(a3aHo, r{To cTp

o6yc:ronleHHbIe rexHoJIo

npuBoAtT I{ yn)/qul

peaKIIHO H HOCn OCO0 HbIM14

xapar(TepucrllK MHI(pOnJI

- ycTaHoBIeHbI 3

cBrr3ylouefo B pa3rHrlHbl

Q tt :tzro- uexaH14LIec KI,II'( xa

- BbI.SBJIeHO, r{T0 IIp

I]oBepxHocTH apaMI,lAHb

CMAqI4BAEMOCTI4 HX IIOBC

qro, B cBoIO OqepeAb., ilo

pa3Aena MaTpl{qa-B0JIOI(II

npoqHocTH;

JreAoBaHHt trBil'j|Iacb pa3paooTKa I(oMno3IzuI4oHHbIX

3noKcr4yperaHoBbIX v\ [onl4ypeTal{oBbIX cMoJI c

brMr{ ceofrcrsa\an. B coorBercrBull c 3THM B

npoBoAHnr4cb accneAoBaHntr flo cneAyrcIql4M

e B3ar4uoAeffcrpprs apaMItAHbIX BonoI(oH c

3yio ulrrM H, r{3yq e H I4 e BnI4tIHI,In cpn: ra xo-xl4Ml4qecKo ro

paMHAHbrx BoJror(oH Ha Qn:uxo-tvtexaHl,IqecKl4e u

pHcrr4KH KoMfro3I,ITa, pa:pa6orxa rexIloJIofI4I4

VqlUeHHLIMI'I CBOHCTBaMH.

tUHO BbIIIOJII{eHbI nOCTaBJIeIfHLIe B paOOTe 3AIAqI.l'

fi napaverpoB l,ro4H$uxarJLrvr BoJIoKoH, paspa6omoft

fl, opfaHor(oMrI03!{Ta v I,ICCJIeAOBaH14eM Ha146Onee

K.

6orr,1 3aKrroLraerct B cneAyloueM:

r(rypHble ocoSeHnocrl4 apaMaAHbIX BoJIoI(oH Pycap-C,

ert, wx IIoJIYT{eHI4II cyxo-Mol(pofo QopvonaHul,

loBepxHocrH BoJIoI(oH

IIOBbIIUEHI4IO fIPOIIHOQTHbIX

I(OB;

HI,IIO CMAqHBACMOC'TI4

eBt3yrouHMl4 v

B14criMocrll BIrLrttHLl,fi cop6unu 3noI{cl4yperaHoBoro

T'eM[epaTypHo-BpeMeH]lbIX HHTepBaJIaX Ha KOMTJIeI(C

r{repacrHr( apaMHAHOfO BOTIOKFIa PyCap-c;

M e H eH H e $ n: u xo - xI4 M 14 rI e c K o ro M ero Aa rta o 4ra S uK auI4I4

x surefi Pycap-C npHBoAHr K ynyqlxeHulo

xHocrl4 6es crluxrenutt fipor{HocrHblx xapal(Tepacrnl('

Borrrrer [oBbIcI4Tb aAre3noHHlte csoftcrBa Ha rpaHl{ue

H [OnyqaTb I(oM[o3I4THbIe Marepllanbl [oBbIII]eUgOft



- ycTaHoB.rIeHo BJIHt

Pvcap-C Ha noBbrrileHue

OOfAHOIIJIACTHI(A FIA

aAfe3t4oHHou

MaTep14anoB;

ftpor"IH0c'f

- AOKa3aHO, r-ITO tIpH

lporrHocTHbre r4 opoHe:]a

Ha ocHoBe apaMl4Ar-rbrx BoIr

Teoperu.recr(afl 3rl

uccneAoBauvtit n o6racru

apaMI4llHbIX BOJ'IOKOH.

fl pa n'r'u.recKarr 3rra

Paspa6oraurr KrlMrI

TDETbCfO TIOI(OJICHI4'

oonaAaroulr4e ynyque HHbr

AeQopMauHoI-IFIbIX xapa

uureii Pvcan-C cnoco6crs

C V,TVLI[i9HHbIMI4 MeX

ooecfreqHBarollll4M?I vlx

6poue:aqurrt. Pa:padora

iIOII O KO Il HO- ItOM IlO3 I4TFI LIX

0poHe3aIrIH'uH bIM 14 xap a

Pa:pa6olal-IHble o

ocr-roBe o6pa6oraFrHbrx yn

H3Ae,1r4fl npon3BOACTBa A

r{0Mno3r.rrr,r> (AO UBfl (

{ocroeeptlocrb n

o6ecne.{HBaerctl tipHMe

ue ynbrpaQuoneronofr o6pa6orKu apaMr4AHbrx BoJionoH

4apnofr Br3r(oc'rr4 a rrporr4Boocr(oJror{uofi crofrKocrn

nonuyperauonoft Marpnqbr 3a cqer [oBbl[reHr4rr

HA |PAHHIIC BOJIOI{HO.MATPI4IIA KOT,{IIO3HTHbIX

s o:Ae fi crBr4 r,r r(Jr r4M arr4 r{ ecK Hx Q ar<rop o B coxp anrrorcrr

'rFI br e c no fr cre a B orl o r(o HH o -I(oM n 03 HTH bIX M ale D 14 aJI o B

xon Pycap-C n rer{eui4e B rer.

TIIIMOCTb paOOTbr 3aKrIIOqaeTCt B [OnyrIeHHr4

I43yLIeHI4r I(OMIIO3I4UI4OT-u-IbIX MaTepI4anOB Ha

HMocrr) paOorur

3r.ITr-tLIe MaTepr4anbl Fra ocHoBe apaMIzAHIIX uurefi

cap-C v peaKrrr4oFlriocnoco6Horo cBt3ylorlero,

w [oI(a3aTeJIflMI{ TepMOCTOfrXOCTUI, ilpOqHOCTHbIX 14

pI,IcruI{. lloxasaHo, r{To npHMeHeHHe HeKpyrreHbIX

er co3AaHr4to oAHopo/IHbIX [onaMepl{blx KOMTIO3HIIHH

Hr.rLIecKI4MI4 14 6poHesauI4THbIMI4 cBoftcrealtl4,

r{poKoe npl4MeHeHi4e B cpeAcTRax I{HAHBI{AyaJIbHOI4

a'rexH oJIof I,rfl |IorT]yr{eH Ht rlnoaKoopl4eHTI4poBaHHbIX

Marepr.{anoB e ynyqueHllblMa Macco-ra6aputHblMll 14

!101'HKaMI,1.

MaIbLIbIe cTpyl(Typbl I(OMIIO3I4TFILIX MaTepI4anOB Ha

$woreron BoJroI{oH Pycap-C BHeApeFIbt n cepuffHlie

{errrp BbIcoKo [por{HbIX Marepl{anon < AprtrnpoBaHHble

pvororra>).

yqeuHLIX pe3yJlLTaToB, B pa6ore,

HOBbIX

ocHoBe

|IonyrIeHHbIX

coBpeMeHHLIXCFII{EM OOluENPLIH'ITbIX METOAOB



r4ccJIeAoB aHHfl , TaKI4X I(aK

I4lt-cnexrpocKonHH, cr(aH

I Io4reepNAeHHeM A

per_{eH3HpyeMbrx xypHan

I(OHQepeHqHrX pa3lr4rrHo

O6rqafl xapaKTepH

Padora Mopo:onofi

3a KJ'llOLIeHVlfl . CnVCKa II4Te

Bo seeAeHr,ru o6ocn

HayrrHarr HoBH3Ha n ee [pa

B nepBofi rlane npe

cBoHcTBaM apaMHxHbrx B0

Bo nropofi rraBe

Kar{ecrBe o6lexror err6

TEI(C I4 TKAHH HA I4X OCH

?roi(cr4llHar cMoJIa 3A-20,

EA, roJn{3'fI,IJ'IeHrtoJulaM

crpyr(rypo o6pa3oBareJlb

3noKcr4ypeTaHoBoe v fl

orBep)r(AeHVtI npr4 KoM Hal

B pa6ore rrpoBeAeH

orpe/tereHlre yAapsoff ug

rH66coscKofi aAcop6unn,

KanHJIJIIIpHOCTH, a raK)Ke II

B rperre4 rnaee np

Ira:Ae,q 3.1 nocsttue

C B ycJIoBI4.{x BbIcoItI4x

r(paTKoBpeMeFrr-roM v

rrapaapaMl4Alrblx Bonor(oH c no,Tr4MepHbIM cBtl3ylou{aria. [auuble repMnqecKoro

pMorpaBr4Merpr4r{ecxwrt auanr43, Mero4 ACI{, MeroA

yloular 3ner(TpoFrHarr Mr4r(po cKorrr4r.

croBepHocrr4 Moxer cnylKuTt ny6lrararyvrfl crareft s

x, a Tar(xe [peAcraBJreHae pe3ynbraroB Ha

VPOBH.f,.

u r{a AuccepTa rluorr Hor.l pa6orul

cocrol4T r43 BBeAeH un, 3 fJIaB,arr,fl Hbr BlaganaapoBHbr

ypbr r4 rrpHnolr{eHl,rH.

BaHa aKTyaJrbHocTb paooTbl, cQopMynHpoBaHa rleJrb,

HLIECKA'I 3HAqHMOCTb.

craBJrerr o5:op Hayr{rrbrx nydlaxauwft ^ nocesueuriufi

Kor-t r4 MeroAaM rax rrnoAacbvKar\r4v.

rr4cal{bl Meroaonofnt H Meronbr r4ccnenoBaHnx. B

apaMuAnbre Hr4TtrPycap-C rnsefinofi rrJrorHocru 58,8

Be, a aru cloprravpoBauutr Marpr.rrlbr r.raflorrb3oBaJrrzcr,

v o4a rlr,rxarop nanporr ar 8 03, pa:6 aBurerlb narrpoKcnA

Fr, Qopnonr,rnaep yperauoeuft CKy-nOI-100,

aMer X. llpa 3roM ABa B:ag.a cBt3yloql4x

HypeTaHoBoe noAoopaHo c yrieToM pexHMa

o[ ren,tneparype.

A 14 ccneAo eauufr,'. cf u: t t xo - uexaHl4r{ e cKHe 14 cnbl T aHvrfl ,

ocru ) orreFrr(a'rep Mo/recrpyKLII4I4 Tf -ACI{, I,I3MeHeHI4e

-cneKTpocKorlH'I, llJlafonofnollleHHe, onpeAeneHHe

BCIC H bI O ATIIKICTVI-I E CI(H C VTQIIbIT AHVIfl .

BoAr4Tcr o6cyx4euue rtonyqeHHblx pe3ynbraroB.

14 c cneAo BaHr4ro o nofi crs apaMuAHoro BoJIo I(FIa Pycap-

TeMrrepaTyp, Bbl3blBaloull4x TepMoAecTpyKI{HIo, trPH

HTenbHoM r'rarpeBe, a raKxe B3anMoAefrcrnhrc



aH aJrr43a |Io3BOIIHJrI4 yc.f aH

paSore rBJrrrorcr Hau6on

[poqi-rocTb BnJ]OTb Ao ].eM

Oco6oe BHHMaHhe B

pa3Aera Qa3 ronHMepHoe c

cnoco6ntr copdrzpoBarb r(

pa3ytrpor.rHeHr4eM. YcraHo

BOJTOKOH C }KI4/II(I4MH 3I]OKC

coxpaH{eTafl vrx [poqHocTr,

Taxxe n pa6ore [poBeAeH

OCHOBC 3I]OKCHVPCTAHOBO

pa3nr4lrr-rbrx MapoK. B rovt

pexHMbr HX I43fOltOBJrerrI4rI.

B pa3Aene 3.2

no BepxHocruo-o6pa6olasn

y,rr,rpa$aoJieroM ri03Borll{

llpoLt H ocTb MH I(po|IJTacl'H I(a

/{accepraHroM pa3p

I]O JT O i(O IJ H O - KO MTI O3 H'f H bIX

ynrr:pa$nolerosoii obpa

H3Aerrurr c Mer-rblrrefr rolut

|Ipor{HocTHbIMr.r xapaKTe

o0ea|Ier{HBaeT cHH)KeH]4e

AOpO rOCTOrUdr{X MaTeppraJro

Pe:yrrrarnr paOortr

B ucorconpoq Hbrx Marepra

Pesvrbrarrr naSorrr

Ar4CCepTarlHr4 cooTBeTCTBy

HTb, rrro Borror(Ha Pycap-C n3 Bcex [peAcraBneHHbIX B

TepMocrofri<uwtu H [par{Tr4qecKu He H3MeHrrror cBoro

parypbr 250'C.

paoore yAenetro r43yqeHHro $opvnpoBaHr4tr rpaHprr{br

rr3ylo rqe e - B oJro r{rjo, II o cr{oJlbl(y ap aMHIH bre BoIro KHa

MrroHeHTbr cMo,[ c [ocneAyrorquM ux na6yxaHreM 14

reHo, rrro B pe3ynbrare B3auMoAeficrBl,rr apaMuAHbrx

yp eTaH o Bbr M 14 OrrH rO M ep aM I,r IIp aKTnq ecKr4 noJrHo cTbro

frocJre copdgvtw, rrorepr4 cocraBJlrrror He 6onee 5-10%.

r HccneAoBaHI4tr OTBepX{Ier{Hbrx Mr4Kpo[nacTHKoB Ha

n nonuyperaHoBofo cBr3yloulnx H apaMuAr{brx sarefi
LI I4CJr e OilpeAenel-rbr o tITI4MaJIbHbIe TeXHOJIOt[qeCr(He

yr{eHbr cnoftcrna opfal{o[nacrur{oB Ha ocHoBe

x apaMr4Ar{brx Borroxou Pycap-C. O6pa6orra BonoKoH

a noBbIcI4Tb aAfe3uol-IHyIo IIl]orlHocTb I(0MIIO3I,ITa.

yAapHylo Brr3r(ocT6, cHH3I4Tb BJrafO[OfnOUeHLIe.

TAHA TEXHOJ'IOTU' IOJIYI{EHH{ ONHOHAIDABJIEHHbIX

Marepr4anoBBcoqeraul4r{c[oBepxuocrHofi

Lxofi, rr03noJrtloulafl co3AaBarb BbIcoKonpoLIHbIe

nofi, nonepxHocrl-Iofr nlorgocrbro H IIoBbrrueHHbIMt{

uarwKaMr. Itpolae rofo, AaHHarI TexHoJIorI{tI

yAoeMKocTr{ H3foToBJreHr.lfl H cor(pau{eHHe oTXoAoB

BHeAper{br npn pa:pa6orxe nz4errufr, B AO L{eurp

on <ApnaupoBauHbre I(oMtro3l{Tbr)).

oorBercrByror nocraBJresgoft qenr4 v 3ag.aqaM; TeMa

3arrBJreHHofi cnequaJTbHocrl4,
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I

I

I
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Pa6ora N,topo:ono{ Tarlrnu BraAavapoBFrbr xoporlro oSopvreua,
I

coAep)I(l4T Mrloro Qax'ruuelcl(oro H I4nnlocrparr4Br-roro Marepnana. Anrope$epar
I

n oJr rr o c'rb ro orp ax(a e.r r: o4epxa fl 14 e Ar4cc epraqu rd .

llo pe3ynbralaNr ll...oruqaonuoii pa6orlr onyonurcoBauo g rerrarHbrx
pa6o'r, B roM Lraene t .'ru'.[o, l.{HAeKcHp yeMatrB Me}rcAyHapoguofi 6a:e Scopus, 2

erarbuB peueH3l4pyeM])rx ,fVRnunu" I43 repelrHl BAK, Te3rrcr,r 6 Aor<naAos.

Ocsosur,re nono),.lorn Ar4cceprartuonuori pa6orrr anpo6apoBaHbr B
IIrbrclynreHurrx na Hayrl ntr{ vexrAyHapoArlbrx 14 BcepoccHficxux xontbepeuquflx.

3ane.{aHHn rro, 
"..fotor1uouHoii 

pa6o"re:
I

I ' An'r'opont i,rcc,re4ottatrol H3MerJer{He nz66concxofr a4cop6qraa AByx lnroB
Iclst3ylolllHX apaMI4AFIbrMH bo,ronuanrr4 B TeLreHNe 360 Mr4r,ty.f. OAnaxo r(r4FreTHKa

cop6qrarr AJrwrctI Bcefo :o [rornyr, a AaJ,ree fipoueoc 3aMeArrre rctr vrnpaKTgr,recKg
I

ocral{aBnHBaerct" l{urePfcrro 6ulo 5r,r paccMorperb aMeHHo repr4oA

MaI(cI4MaJ'IbHoro Ha6optr rco{ueurp at\wrt oBtr3yrou{ero B BoJror(He c luaroM 5 uunyr.
2. FIa HecKoJlbt(t4x pac)Hxaf ue npaBeAeribr AoBephrerbHbre ltHrepBanr,r sga.reu1afi.

3. flponeAeuo cpaBFIeuH. ].unrnnrrpHofo rroAr-rrrr4rr pa3nuqubrx 'raroB r.n,refi c
I

HeoAHHaKoBbIM 3HaqeHr4eu [<pyrxu, 
rITo Mo]r(er 6r,rrr He BnoJrHe r(opper(THbrM.

Bt',,ecre c reM, ,n,.ruor[t'e 3aMeqaH,rr rie r]Jr'rrror ua o6ruylo roJrox'renbHyro
I

oueFil{y paborsr, !lr.rccfp'raurzl Mopo:onofr Taruulr BlaAur,rnpoBHbr
Irrpe/lcrallJltleT co0ol4 3aBelneHlloe I4ccJIe/XoBALII43, HailpaB.rIeHHoe Ha pelxeHHe

aKTyaJli)i'lIlIX conPenaeuttt tf TeXHHT'IecKI4x 3aAaLr no pa:pa6orxe uoBbrx

I(oMIro3HLIHoIrIir)rx rvral'ef raa,ron c ynylr[reFil-rblMa 6por-re:auluTFrbrMr]
I

xapaKr ephcrur(aMH 
I

| 3arcluoqeuue no pa6o're

{raccepraqt4oFII{at lt*t. Mopo:onofi Tari,rrli,r B:raAnntapoBHbr
t'

<Pasper6ort(a n I4cc,TeA()Badue BorIoKouFIo-r(oM[o3HTr-rbIX Marepl4anoB r{a ocHoBe
I

BoJlol(oH Pycap-C l,'u cpe{c'fB I4HAnBr4Ayanbr-rofi 6por-re3aulr{rbr) coorBercrByer.l
rpe6onaur4rM, [pe4'r,nnnlen]rbrM r( Al4ccepreiilr4rM i-ra colrcraFt:ue yueHoii cre[eFrr4

I

i(aHi-tlilial'a Hayr(, npe,tycl,fo'fpeHLibrx floloxreuueu o rlpncyxAerrur4 yr{eHbIX

I

I

l6
I

I



степеней в федерально государственном бюджетном образовательном 

учреждении высшего о разования «Российский химико-технологический

университет имени Д. Менделеева» и ее автор Морозова Татьяна

Владимировна заслужив ет присуждения ей ученой степени кандидата 

технических наук по сп циальности 2.6.1 l - «Технология и переработка 

синтетических и природн 1х полимеров и композитов». 

Официальный оппонент: 

кандидат технических на 

профессор кафедрь1 « ро дессы и аппараты химической технологии» 

Федерального автономно о образовательного учреждения 

«Московский политехнич ский университет» 

Подпись профессора Ско ит -щева И.В. заверяю 

Сведения об оппоненте 

Федеральное автономное бразовательное учреждение высшего образования 

«Московский политехнич ский университет» 

Почтовый адрес: 107023, ". Москва, ул. Б. Семеновская, д.38 

Телефон: 8( 495)223-05-23 

E-шail: i.v.skopintsev@шo polytech.гн

Сайт: l1tt ://www.п10s ю! tecl1.н1/ 

7 


