


OcuoBuoe co,a:epmauue pa6oThl 

,II:HccepTa1urn: H3JIO)KeHa Ha 140 CTpaHHUax, COCTOHT H3 BBe.z:i:emrn, qeThipex rJiaB, 

3aiouoqemrn:. Pa6orn co.z:i:ep)l<HT 42 pHcyHKa H 52 rn6nHUhI. CnttcKa JIHTepaTyphI co.z:i:ep)l<HT 245 

HaHMeHOBaHHH. 

BBe,a:euue oTpa)l<aeT aKTYaJihHOCTh .z:i:ttcceprnUHOHHOH pa6oThI. ITpo.n:eMOHCTpHpOBaHhI 

Hayc-rnaH HOBH3Ha, TeopeTHqecKa5I H npaKTHqecKa5I 3HaqlfMOCTh pa60ThI, ccpopMyJIHpOBaHa ueJih 

H nocTaBJieHhl 3a.z:i:aqlf HCCJie.z:I:OBaHH5I, npe.z:i:crnBJieHhl BhIHOCHMhie Ha 3aI.UHTY nOJIO)KeHH5I. 

IIepBaH r JiaBa npe.z:i:crnBJIHeT co6oii JIHTepaTypHhiii ofoop no TeMe Hccne.z:i:oBaHH5I. 

OnHcaHhI Mern.z:i:s nonyqeHH5I nepcprnpuHKJIOaJIKaHoB. I1oKa3aHo, qrn npoMhllllJieHttoe 

cprnpHpOBaHHe yrneBo.n:opo.n:HhIX npeI<ypcopoB npHBO.z:I:HT K o6pa30BaHHIO CJIO)KHhIX 

MHOfOKOMnOHeHTHhIX CMeceii 6JIH3KOKHn5II.UHX H30MepoB. Cymecrny1omHe MeTO.z:I:hI 

pa3.z:I:eJieHH5I He no3BOJI5IIOT 3cpcpeKTHBHO Bhl.ll:eJI5ITh BCe ueneBhie KOMnOHeHThI c Tpe6yeMOH 

qifCTOTOH H HanpaBJieHhl Ha H3BJieqeHHe TOJihKO O.z:I:HOro npo.z:i:yKTa. 0TMeqeHa HeXBaTKa 

3KcnepHMeHTaJihHhIX .z:i:aHHhIX no cpH3HKO-XHMHqecKHM CBOHCTBaM nepcprnpUHKJIOaJIKaHOB If HX 

cMeceii, qrn 3arpy.z:I:H5IeT pa3pa6oTKy HOBhIX TexHonornii pa3.n:eneHH5I. Ofoop o6nacTeii 

npHMeHeHH5I no.z:i:rnep.n:HJI paCTYilIYIO noTpe6HOCTh B BhICOKOqlfCThIX nepcpTOPUHKJIOaJIKaHOB 

mm Me.z:I:HUHHhI If XHMifqecKOH TeXHOJIOfHH. 

BTopaH rJiaBa nocB5I1I!eHa H.z:I:eHTHcpHKaUHH H Hccne.n:oBaHHIO cpH3HKO-XHMHqecKHX 

CBOHCTB OCHOBHhIX nepcpTOpUHKJIOaJIKaHOB co.z:i:ep)KaI.UHXC5I B npOMhIUIJieHHOH CMeCH 

npo.n:yKTOB cprnpHpOBaHH5I HacpTaJIHHa. ITpe.z:i:crnBJieHhI 5IMP, rXMC If l1K<DC-cneKTphI 

nepcprnp(6yTHJIUHKJIOreKCaHa) (EL(r), nepcprnp(MeTHJI6HUHKJIOHOHaHa) (MEU:H) If UHC If 

TpaHc- H30MepoB nepcprnp.n:eKaJIHHa (IT<D,II:), Onpe.z:i:eneHhI .z:i:aBJieHH5I HaChII.UeHHhIX napOB, 

nJIOTHOCTh, B5I3KOCTh, nOKa3aTeJIH npeJIOMJieHH5I HH.z:I:HBH.z:I:YaJihHhIX BemecTB If HX 6HHapHhIX If 

TpOHHhIX CMeceii B umpoKOM TeMnepaTypHOM .z:I:Hana30He. J13yqeHhI cpa30Bhie nepeXO.z:I:hI 

)l<lf.z:I:KOCTh-TBep.z:i:oe If Bhl5IBJieHhl xapaKTepHCTHKH 3BTeKTHK 6HHapHhIX CHCTeM. 

TpeThH r JiaBa co.z:i:ep)KHT 3KcnepHMeHTaJihHoe Hccne.n:oBaHHe Bhr.z:i:eneHH5I IT<!> ,II:, EU:r H 

MEU:H H3 npOMhmrneHHo:H CMeCH npo.z:i:yKTOB cprnpHpOBaHH5I HacpTaJIHHa. 

ITpo.n:eMOHCTpHpoBaHo, qrn peKTHcpHKaUHH no3BOJI5IeT BhI.z:I:eJIHTh MEL(H, Ho HMeeT 

TepMO.ll:HHaMifqecKoe orpaHHqeHHe npH .z:I:OCTH)KeHHH KOHUeHTpaUHH 97,5 % Mac., KOTOpoe 

npeo.z:i:oneBaeTc5I HcnoJih30BaHHeM auerntta B Kaqecrne reTepoa3eoTponoo6pa3y10mero areHrn. 



)J,mr cttcTeMbI EU:f-IT <I> ,lJ, .uoKa3aHa 3cpcpeKTHBHOCTb reTepoa3eoTporrHoH: peKTttcpttKaUHH c 

BO.UOH, I103BOJUIIOmeH: rrorryt-IaTb uerreBbie KOMITOHeHTbI qfiCTOTOH 99,5 % Mac. , B TO BpeM51 KaK 

KpHCTaITJ1H3aUHOHHOe pa3.uerreHtte 3TOH CHCTeMbI 3cpcpeKTHBHO TOJ1bKO KaK qmHarrbHM CTa.UH51 

oqttcTKH IT<D)J, OT EU:r. BrrepB11e rrpe.urrQ)KeH H pearrtt30BaH Mern.u pa3.uerreHH51 H30MepoB uttc­

TpaHc-IT<D,lJ, KOM6HHHpOBaHHeM o6beMHOH KpHCTaJIJ1H3aUHH H peKTHcpHKaUHH c rrorryqeHtteM 

rrpo.uyKTOB qHCTOTOH 99,6-99,8 % Mac. 

qeTnepTaH r JI a Ba rrpe.ucrnBrr51eT co6oH: orrttcaHtte pa3pa6ornHHoro Mern.ua pa3.uerreHH51 

rrpOMbIIIIITeHHOH CMeCH rrepcpTOpUHKITOarrKaHOB. ITpe.urro)l(eHHbIH MeTO,U OCHOBaH Ha 

KOM6HHHpOBaHHH MeTO,UOB reTepoa3eOTpOI1HOH peKTHcpHKaUHH H o6beMHOH KpHCTaJ1J1H3aUHH. 

OT.uerr1H11e 3Tarr11 Mern.ua pearrtt30BaHbI Ha THITOBOM o6opy.uoBaHHH. ITpo.ueMOHCTpttpoBaHa 

3cpcpeKTHBHOCTb MeTo.ua .UJ151 pa3.uerreHH51 CMeCH Ha OT,UeITbHbie KOMITOHeHTbI H rrorryqeHH51 

MEU:H, EU:r, uttc-IT<D,lJ, H TpaHc-IT<D,lJ, qttcrnToH: 6orree 99,5 % Mac. c BbICOKHM B11xo.uoM 

rrpo.uyKTOB. 

HayquaH HOBH3Ha pa60Thl 3aKrrIOqaeTC51 B pa3pa60TKe HOBOro KOM6HHHpoBaHHOro 

Mern.ua pa3.uerreHH51 rrpOMbIIIIITeHHOH CMeCH rrepcpTOpHpOBaHHbIX UHKrroarrKaHOB, BrrepBbie 

Il03BOJ151IOJllero BbI)J;eJI51Tb Bee ueneBbie KOMITOHeHTbI c BbICOKOH qHCTOTOH, BKJIIQqa51 paHee He 

pa3.uerr51eMbie UHC- H TpaHC- H30Mepbl rrepcprnp.ueKarrHHa, c HCI10J1b30BaHHeM 3cpcpeKTHBHbIX 

pa3.UeJI51IOJllHX areHTOB, a TaK)Ke B rronyqeHHH MaCCHBa HOBbIX 3KCrrepHMeHTaJ1bHbIX .uaHHbIX 0 

CBOHCTBax HCCrre.uyeMbIX Bemecrn H HX CMeceH:. 

TeopeTuqecKaH 3uaqHMOCTh pa60Tb1: 

11ccrre.uoBaHo BJIH51Htte p51.ua pa3.uenmomttx areHTOB Ha cpa3oBoe paBHOBectte 

)l(HJJ:KOCT1-rrap cMeceH: rrepcprnpttpoBaHHbIX UHKnoarrKaHOB. HaH:.ueH11 3cpcpeKTHBH11e 

reTepoa3eOTporroo6pa3y10mtte areHTbI (Bo.ua, auernH), rro3BOIT51IOJlltte 

HHTeHCHcpHUHPOBaTb peKTHcpHKaUHOHHOe pa3,UeJieHHe HCCJie.uyeMbIX CHCTeM; 

2 J13yqeHbI ,UHarpaMMbl )l(HJJ:KOCTb-TBep.uoe Teno 6ttHapHbIX CHCTeM UHC-IT<l>)J, - TpaHC­

rr <I>)],, uac-IT <I> ,lJ, - EU:r H TpaHc-IT <I> ,lJ, - EU:r. y CTaHOBJieHbl TeMrrepaTypbl H COCTaB 

3BTeKTHK ttaKna.u1ma10max TepMOJJ:HHaMttqecKHe orpaHaqeHH51 Ha 

KpHCTaITJIH3aUHOHHOe pa3.uerreHae. ITpeJJ:JIQ)I<eH crroco6 o6xo.ua .uaHHbIX 

orpaHttqeHttH:; 

3 ITonyqeu KOMrrneKc HOBbIX 3KcrrepaMeHTMbHbIX .uauu11x o cptt3HKO-XHMaqecKttx 

CBOHCTBax (.uaBneuae rrapoB, rrnoTHOCTb, B513KOCTb, rroKa3aTentt rrperroMneHH51, 



cpa30Bbie rrepeXO.[(bI) .[(JUI HH.[(HBH.[(YaJibHbIX rrepcprnpttpOBaHHbIX UHKJIOaJIKaHOB H HX 

CMeceH:. 

IlpaKTH'leCKaH 3Ha'IHMOCTb pa60TbI: 

HOBbIH MeTO.[( pa3.[(eJieHmI, II03BOJI5UOI.IlHH pa3.n:eJI51Tb rrpOMbIUIJieHHbie CMeCH 

6JIH3KOKHII51I.IlHX rrepcpTopttpoBaHHbIX UHKJIOaJIKaHOB Ha OT,[(eJibHbie KOMIIOHeHTbI H rrony~rnTb 

rrepcprnp.n:eKaJIHH rrepcprnp(7-MeTHJI6HUHKJio[ 4.3 .O]HoHaH) H rrep¢Top(6ynrnu1mnoreKcaH) 

qHCTOTOll 6onee 99 ,5 % Mac. a TaK>Ke pa3.[(eJI51Tb rrepqnop,a.eKaJIHH Ha OTfl.~\JlbHbie ~HC- H TpaHy­

H30MepbI. ITpe.n:Jio)l(eHHbIH Mern.n: rro3Bomi:eT 3HaqttTeJibHO yBenwmTh Bhixo.n: rrpo.n:YKTOB, qTo 

6bIJIO rrpo.n:eMOHCTpHpOBaHO Ha THIIOBOM o6opy.n:oBaHHH. 

TaKHM o6pa30M, no}J.TBep~aeTCH 3Ha'IHMOCTh noJiy'leHHhIX aBTopoM }1.HccepTau,uu 

pe3yJihTaTOB }1.JIH uayKH H npaKTHKH B o6JiaCTH XHMH'leCKOH TeXHOJIOrHH. 

PeKoMeH}J.au,uu no npaKTH'leCKOMY ucnoJib30BaHHI-O pe3yJihTaToB uccJie}J.oBaHHH 

Pe3yJibTaTbI, rronyqeHHbie B .[(HCCepTaUHOHHOH pa6oTe, HMeIOT BbICOKHH IIOTeHUHaJI .[(JUI 

BHe.n:peHH51 B TeXHOJiornqecKHX uerroqKax rronyqeHH51 rrepcprnpttpoBaHHbIX UHKJIOaJIKaHOB. 

ITonyqeHHbie cpmHKO-XHMifqecKHe .n:aHHbie MOryT 6bITb HCIIOJib30BaHbI .[(JI51 rrpoeKTHpOBaHH51 H 

OIITHMH3aUHH pa3.n:eJIHTeJibHOro o6opy.n:oBaHH51. 

Ilo }1.HCCepTaU,HOHHOH pa6oTe eCTb CJie}J.yIOIIJ,He 3aMe'laHHH H BOUpOCbI: 

1. B pa6oTe rrpe.n:naraeTC51 HCIIOJib30BaTb Mern.n: a3eoTporrHotl: peKTH<l>HKaUHH, rrptt :noM 

3TOT BbI6op He o6cy)K,[(aeTC51, HaIIpHMep B cpaBHeHHH c 3KCTpaKTHBHOH peKTH<l>HKaUHeH, 

KOTOpM TaK )l{e MO)l{eT 3cpcpeKTHBHO pernaTb rro.n:o6Hbie 3a.n:aqH, 

2. ~aBJieHirn HaCbII.IleHHbIX rrapoB rrepcprnpuHKJIOaJIKaHOB (IT<Dl(A) 6bmH orrpe.n:eneHbI rrpH 

.n:aBJieHH51 HH)l{e aTMoccpepHoro. IJoqeMy? TeMrrepaTypbI KHIIeHH51 He BbICOKHe, 140-150 

rpa.n:ycoB. I1o3TOMY MO)l{HO 6bIJIO 6bI paCIIIHpHTb HHTepBarr .n:aBJieHH51, TeM 6onee qrn 

rrpouecc peKrn:cp1mauHH ttccne.n:yeTC51 rrpH aTMoccpepHOM .n:aBJieHHH. 

3. 11HTepBaribI TeMrrepaTyp, B KOTOpbIX orrpe.n:eneHbI CBOHCTBa IT<Dl(A orpaHHqeHbl 60C. c 
qeM 3TO CB513aHO, eCJIH TeMrrepaTypa B Ky6e KOJIOHHbl rrpH aTMoccpepHOM .n:aBJieHHH 

OKa3hrnaeTC51 cymecTBeHHO Bbirne? HarrpHMep, 3TO oqeHb cymecTBeHHo .[(JI51 B513KOCTH, 

TaK KaK ee 3HaqeHHe CHJibHO MeH51eTC51 c TeMrrepaTypoH:. 

4. YBeJIHqeHHe K03¢¢HUHeHTa OTHOCHTeJibHOH JieTyqecTH rrpH HCIIOJib30BaHHH BO.[(bl B 



Kaqecrne reTepoa3eoTporroo6pa30BaTem1 rrpH p33.neneHHH cHcTeMhI UHc-IT<!>JJ: - EUf 

COCTaBJUieT Bcero HeCKOJlhKO rrpoueHTOB (pH.3.8), qTo TaK )Ke rro.nrnep)K.naeTC.SI 

.naHHhIMH H3 rn6JIHUhI 3.8 no cocrnBaM reTepo33eoTporra. I1o3TOMY yrnep)l(LJ:aTh, qrn 

rrpH .no6aBJieHHH BO.ll:hl rrpOHCXO.ll:HT «cymecrneHHa.SI HHTeHCHtPHKaUH.SI rrpouecca» 

p33.ne11eHH.SI CMeCH He r<oppeKTHO. 

5. Pe3yJihTaThl rrpoBe.neHHhIX HCCJie.noBamrii HOC.SIT 3MIIHpHqecKHH xapaKTep, qTQ 

3aTpy.ntt.si:eT HX HCIIOJ1h30BaHHe B anropHTMaX rrpoer<THpoBaHH.SI, MaCllITa6HpoBaHH.SI H 

OIITHMH3aUHH rrpe.nnaraeMhIX MeTOLJ:OB p33.neneHH.SI CMeceH: rrepqnopHpOBaHHhIX 

UHKJIOaJIKaHOB. I1o3TOMY B pe3yJihTaTaX pa60ThI XOTeJIOCh 6hr BHLJ:eTh MOLJ:eJIH LJ:JUI 

pacqern ycJIOBHH paBHOBeCH.SI rrap-)Klf.ll:KOCTh, KOTOphre Jie)r<aT B OCHOBe MeTOLJ:OB 

pacqern rrpouecca peKTHtPHKaUHH. 

6. ECTh BOIIpOChI K HCIIOJlh3yeMOH aBTOpOM TepMHHOJIOrHH, HarrpHMep ITO.II: 

HHTeHCHtPHKauHeii rrpouecca 06h1qHo IIOHHMaIOT B03LJ:eHCTBHe Ha ero KHHeTHKy. 

JJ:o6aBJieHHe )Ke TpeTbero KOMIIOHeHTa B CHCTeMy MeH.SieT ycJIOBHe tP330BOro 

paBHOBeCH.SI, T.e. TepMO.ll:HHaMHKY CHCTeMhI. B pyccKO.S13hiqHoH: JIHTepaType rrpH 

cpaBHeHHH JieTyqecTeH KOMIIOHeHTOB o6hrqHO HCIIOJ1h3YJOT TepMHHhl He 

BhICOKOJieTyqHH:, a nernoneTyqHH:, H He HH3KOJieTyqHH:, a Tpy.nttoneTyqHH:. ITepBhie 

.SIBJI.SIIOTC.SI 6yKBaJihHhIM rrepeBO.ll:OM c aHrnHHCKOro .S13hIKa. 

ITpHBe.neHHhie 3aMeqaHH.SI He CHH)l(aIOT HayqHoH: ueHHOCTH H rrpaKTHqecr<oH: 3HaqHMOCTH 

paccMaTpHBaeMOH LJ:HCCepTaUHH H He BJIH.SIIOT Ha 06my10 IIOJIO)l<HTeJihHYIO oueHKY pa60ThI. 

06mee 3a1rnroqeuue 

PaccMOTpetttta.si: .nHcceprnuH.si: KHcen.si: A. B. «HOBhie MeTO.ll:hl p33.[{eJieHH.SI 

6JIH3I<OI<HII.Sl1UHX CMeceH: rrep¢TOpHpOBaHHhIX UHKJIOaJIKaHOB» rrpe.ucrnBJrneT co6oH: 

3ar<oHqeHHYJO HayqHO-KBaJIHtPHKaUHOHHYJO pa6oTy, B KOTOpoH: co.nep)KHTC.SI HOBOe Hayqttoe 

pellieHHe 3a.naqH p33pa60TKH tPH3HKO-XHMHqecKHX OCHOB HOBOro MeTO.na p33.neneHH.SI 

rrpOMhlllIJieHHOH CMeCH 6JIH3KOKHII.Sl1UHX rrep¢TopUHKJ10aJIKaHOB, II03BOJI.SIIOIUero Bhl.ll:eJIHTh H3 

CMeCH OTLJ:eJihHhie KOMIIOHeHThl qHCTOTOH He Mettee 99 % Mac. H yBeJIHqHTh BhIXO.ll: rrpo.nyKTa. 

Pe3yJihTaThl HCCJie.noBaHH.SI MOryT 6hITh HCIIOJih30BaHhl .ll:Jl.SI p33BHTH.SI XHMHqecKOH TeXHOJIOrHH. 

TaKHM o6pa3oM, .uuccepTaUHSI KuceJIH AJieKceH BJia.UHMHpoBuqa «HOBhle MeTO.UhI 

pa3,UeJieHHH 6JIH3KOKHDHrn;Hx CMeceii nep<l>TopupoBaHHhIX UHKJIOaJIKaHOB» UOJIHOCThlO 

COOTBeTCTByeT Tpe6oBaHHSIM no. 9-14 «IlOJIOiKeHHH 0 nopsi.uKe npucym.ueHHH yqeHhIX 

cTeneueii», yTBepm.ueuttoro IlocTaHOBJiettneM IlpaBHTeJihCTBa PoccuiicKoii <l>e.uepauuu OT 



24.09.2013 r • .N!! 842 (B a1nyaJibuoH: pe;::i;aKu.uu) u nn. 2.1-2.5 IloJiomeuus1 o npucy~euuu 

y'leHhIX cTeneueH: B <I>e;::i;epaJibHOM rocy;::i;apcTseuuoM 6ro;::i;meTHOM yqpem;::i;euuu uay1m 

IIucTnryTe o6meu u ueoprauuqecKon xnMun HM. H.C. KypuaKoBa PoccuncKon aKa;::i;eMnu 

uayK (IIOHX P AH) OT 29 MapTa 2024 r. (B aKryaJihHOH pe;::i;aKu.nu), rrpe)J,o5IBJrneMI>IM K 

)J,HCCepTaUH5IM Ha COHCKaHHe ;nieHOH CTerreHH KaH)J,H)J,aTa HayK. ITo TeMaTHKe, rrpe)J,MeTy H 

MeTO)J,aM HCCJie)J,OBaHH51 ;::i;uccepT3IJ.HH COOTBeTCTByeT uay':IHOH cneu.uaJihHOCTH 2.6.13. 

Ilpou.ecchI u annapaThI XHMH':leCKHX TexHoJioruH:, a ee asTop, KuceJih A.B., 3acJIYmusaeT 

npucym;::i;eHHH CTeneuu K3H)l;H}l;aTa XHMH':leCKHX uayK. 

0T3hIB IIO)J,fOTOBJieH KaH)J,H)J,aTOM TeXHifqecKHX HayK, )J,OUeHTOM, CTaplllHM HayqHhlM 

COTpy)J.HHKOM <!>e)J,eparrbHOro rocy)J,apcrneHHOro 6IO)J,:>KeTHOro o6pa30BaTeJihHOro yqpe:>K)J,eHH5I 

BhIClllero o6pa30BaHH5I «Ka3aHCKHH HaUHOHaJihHhIH HCCJie)J,OBaTeJibCKHH TeXHOJiornqecK.HH 

yHHBepcHTeT» AHalllKHHhIM lfaaHoM ITeTpOBHqeM. 

0T3hIB 6nrn 3acrrylllaH, o6cy)K)J,eH H o)J,o6peH Ha 3ace)J,aHHH Ka¢e)J,pn1 «I1poueccn1 H 

arrrrapaThI XHMHqecKoif TexHorrornH» <!>e)J.eparrI>Horo rocy)J.apcrneHHOro 6IO)J.:>KeTHOro 

o6pa30BaTeJibHOro yqpe)K)J,eHH5I BhIClllero o6pa30BaH.H51 «Ka3aHCKHH Hal.{HOHaJihHhIH 

Hccrre)J,OBaTerrhCKHH TexHorrornqecKHH YHHBepcHTeT» (rrpoToKorr N23 OT 11.11.2025) . 

.lJ:oueHT Ka¢e)J,pnr «I1poueccnr H 

arrrrapaTbl XHMHqecKOH TeXHOJIOrHH» 

K.T.H., )J,Ol.{eHT 

ITo)J,rrHCh M.IT. AHalllKHHa 3aBep5IIO: 

y qeHhIH CeKpernph 

YqeHoro coBern <I>fBOY BO «KHHTY» 

CBe)J,eHH5I o Be)J.ymeif opraHH3aUHH: 

y ,tlOCTO ee P11 IO. 
Ha~anbHHKynpaeneHHR 

opraHM3a4HOHHOro 
H KaApoeoro pa3BHTM11 

,Jc¢f60Y BO «KHIATY" 

r-r--r-W--... _____ Vt.w. xap1.1coe 
'1 .A .£i;H)J.yrrrrm;<r 2o_Z:2:.r. 

<!>e)J.eparrnHoe rocy.n;apcrneHHoe 610)1,:>KeTHOe o6pa3oBaTerrI>Hoe yqpe:>K)J,eHHe BhIClllero 

o6pa30BaHH5I «Ka3aHCKHH HaUHOHaJihHhIH HCCJie)J,OBaTeJibCK.HH TeXHOJIOrnqecK.HH YHHBepCHTeT» 

(<I>fBOY BO «KHHTY») 

IJoqTOBhIH a)J,pec: 420015, Pecrry6rrHKa TarnpcrnH, r. Ka3aHh, yrr. K. MapKca, 68; 

e-mail: http://www.kstu.ru; office@kstu.ru; KoHTaKTHnre Terre¢0Hn1: + 7(843)231-42-16 
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