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OGmas xapaKTepHcTHKa padoThl
AKTYaJIbHOCTD M CTeNeHb pa3paboTaHHOCTH TeMbI pccJ1eloBAHHS.

B noclie/Hue AeCATUIeTHs NeppTOpUpOBaHHbIC [MKJI0AJIKaHbl HAXOASAT BCE
Gonbllee TPUMEHEHHe B KayecTBE KOMIOHEHTOB MeIHIMHCKIK npernapatos [1],
MHEPTHBIX pacteopuTenei [2] u cpen AIA rasonepenoca [3]. [Ipr4KHOM ITOMY
GBISIOTCS YHHKAJBHBIE CBOWCTBA OTHX BELICCTB, Tak¥e Kak WMHEPTHOCTh M
CII0COBHOCTH K PACTBOPEHMIO ¥ IIEPEHOCy rasos, a TaKKe TUAPO- ¥ THUNOPOOHOCTD.
B cB#3U C pocToM cmpoca H pacMpeHueM oOnacteid MPUMEHEHUA
nep(TOPUPOBAHHBIX LMKI0ATKAHOB CTAHOBUTCS AKTyallbHBIM TOMCK HOBBIX
METOJI0B CHHTE€3a U O4MCTKY JaHHBIX BELIECTB. CrieryeT OTMETHTb, YTO KOIH4ECTBO
paboT B 00JACTH TEXHONOTHH pasfiesieHns NepHTOPUMKIOATKAHOB 3HAYUTEJIBHO

MeHbIlle KOJu4YeCcTBa HCCJ’!B,IIOB&HI/Iﬁ, MOCBAILIEHHBIX HX CUHTE3Y H HpHMEHeHH}O.

B IPOMBILLLIEHHOCTH Haubonee IIUPOKO KCTIONb3YOTCH
nep)TOPLUKIOATKAHBI C OGIIMM YHCIOM aTOMOB YITepOaa, PaBHbIM 10 (C10).
JlaHHbIe BelleCTBa B OCHOBHOM IOTy4aioT dTOpUpPOBaHKEM HX YIIEBOLOPOIHBIX
npekypcopoB. IIpomuecchl POMBIILIEHHOTO ~ (JTOPUPOBAHH XapakTepu3yTCs
4aCTHYHOM AeCTPyKLMe YIIepOAHOH LerH 1 o6pa3oBaHieM GONBIION0 KOIUIECTBa
HemnpelebHBIX ¥ 9acTH4HO (TOpUPOBAHHBIX BELIECTB, KOTOPRIC SIBJISIFOTCS
roxcnuHbIMA. OOpaboTKa MOy 4eHHOro ChIPLa pa3MYHBIMA METOJAMH TO3BOIIACT
ylaisTh U3 HEero OOJbIIyio HacTh TOKCHUHBIX TIpUMeceii, CHIKAs MX CONCPKaHHe
0 JIOIYCTUMOTO JUIsi MCIIONb30BAHAA noNydeHHbIX (Qpakiuii B MEIUIMHCKHIX
nensix. IlomydeHHbple MMOCHE OYUCTKH dpakuuy NPeACTaBIA0T coboii cMmecH
GIM3KOKUTIAIMX — epQTOPUMKIOAIKAHOB C10, comepxaumde B OCHOBHOM
nepdropieKaivH, nep@Top(GyTﬂnuHKnoreKcaH), nepthop(nuaTHnuHKnore}ccaH) 1
nep¢Top(7-MeTun6HuHKno[4.3.O]HOHaH). COOTHOIIIEHAE KOMIIOHEHTOB 3aBUCUT OT

MeToza hTOPUPOBAHKS ¥ HCXOAHOTO CHIPBA.

VkazaHHble ep(TOPIMK/IOATKaHbl  HAIIH IMpOKOE TNPUMEHEHHE B

pa3TMUHBIX 00NMACTAX MEJULMHBL U <UMIUeckoil TexHonmoruu. ITlepdroprexaiiH,



pocTpebOoBaH B Ka4yecTBe KOMIIOHEHTA KpOBe3aMEHHTeNeH [1] u cucTeM mepeHoca
xucsopoza [3], a Takke B KaueCTBe WHEPTHOTO PacTBOPHUTEILA [2] u ipyTHUX 00TACTAX
METAIIAHBI ¥ XUMHUECKOH TEXHONOTHH. 3nech ClefyeT OTMETUTD, YTO B HACTOAICE
BpeMsi YMCTOTa TIPOMBILIICHHO BBITTYCKAEMOT0 NnepTopaekalnta 1o TY 95-1233-
92 cocrasiser 93,0% wmac., OIHAKO B CBSI3U C BO3POCIIMMH TpeGoBaHUAMH K
KayecTBy [AHHOTO IMPOAYKTa, 0GyCNOB/ICHHBIMA NPUMECHCHUEM B MeJMIUHE |
AHAIWTHKE, CYIIECTByeT HEoOXOMMMOCTh [oNnyyarh JaHHOe BElIeCTBO YUCTOTON
99% mac. Hep(bTop(6yTHnuuKnoreKcaH) HCTIONB3yeTCs B KauecTBe MOHOMEpa JUld
POM3BOACTBA nuo(hOOHBIX MOIUMEPHBIX TLIEHOK [4] ¥ ONTHYECKUX JNEMEHTOB [5],
u o Ap. Hepchop(7-MeTun6uuH1cno[4.3.O]HOHaH) SBISIETCS ~ KOMIIOHEHTOM
KpOBe3aMeHuTeN el [6] 1 HAHOIMYIIBECHH IS MApKMPOBKH U BA3yaM3aluH KIETOK

npu MarHUTHO-PE30HAHCHOM U onTiaeckoii Tomorpaduu [7].

OnucaHHoe B JATEpaType peKTH(UKAIMOHHOE  pa3leeHAC cMmecei
GIM3KOKUTIAIMX [epTOPIMKIIOAIKAHOB [1O3BOJISET TIOBBICUTH KOHLEHTPALUIO
nepropaekaiuHa ¢ 94,6% wmac. 10 96,5% Mac. TIpH BbIXOIC 10% [8]. Takum
o6pasoM, JaHHBIH METOH HE [103BOJIAET JAOCTUraTh TpeOyeMOi HUMCTOThI
nepropaeKaInna u 001anaeT HU3KIM BEIXOZIOM. B jiHTeparype TakKe NpeioxKeHo
HCIONb30BaHUE KPHCTALTM3aLHOHHOTO pa3jie/leHns KOMIIOHEHTOB CMECH [8].
JlaHHBIA METOI MO3BOJACT KOHILIEHTpUPOBATh TeppTOpACKATHH C 93,2% mac. 10
09% wmac. TpU BBIXOAE ~50% OT HCXOQHOro, OJHAKO Tpy6HOMACIITAOUPYEM H
TpeGyeT MHOTOCTaIMHHOCTH. Kpome Toro, Obl1a MpeiokeHa [10CJIe10BaTeIbHOCTD
CHHTE3a B JKECTKHX YCJIOBHAX nepdropaexannHa #  €ro rocne/yoIen
MHOrOCTaJuMHON  OYHUCTKH, BKJTIOUAIOIIEH  TPOMBIBKY  IIEJI09bIO, BOJIOM,
nepeKpuUcTajn3aluio, aicopbIMIo ¥ peKTHQUKALHMIO C MoTy4YeHueM MpOyKTa,
anerotoit 99,9993% wac. [9]. OnmHako, B JaHHOM ClTydae He ObUl yKasaH BBIXOZ

[OJIy4EHHOTO MPOAYKTa, 8 TAKKE napamMeTphbl MPOLECCOB pas/e/ICHIA.

B nureparype TaKKe Npe/UIoKeHa [1OCJIeI0BATEIBHOCTh CHHTE3a B JKECTKUX
yCIIOBHSIX nep(bTop(GymnuHmoreKcaHa) W ero mocjexyromen MHOTOCTa/ U HON

OUMCTKM, BKJIIOYAIOLIEN TMPOMBIBKY [LeJIoUbl0, BOJIOH, nepeKpUCTajlIn3aluio,



a/1copOIMIo ¥ PEeKTUHUKAIHMIO C Mony4YeHueM MpOoAyKTa, yuctotor 99.999% mac.
[9]. B naHHOM ciiydae TaKKe OTCyTCTBYeT MH(poOpMalusi O BbIXOAC MpoAyKTa U

napameTpax npoue CCOB p%HEHCHHH.

Takum 0Opa3oM, ONMCAHHBIE B JIATEPATYPe MeTOfbl TPEAINOoaraT
BbIe/IeHHE U3 PEaKIOHHOH CMECH TOJIBKO OZHOTO M3 xomrioHeHToB. OcTalbHbIE
6IM3KOKAMSIMe  TepTOPUPOBaHHbIE  IUKIOANKAHBL B JaHHBIX ~ METoMax,
paccMaTpHUBAKOTCS B KA9ECTBE npUMeceil U yIasioTCs U3 CHCTEMbl BMECTC C 4acThIO
[{eIeBOTO KOMIIOHEHTa B KauecTBe OTXO/OB, KOTOpble TPEGYIOT CreLHaTbHOM

yTHIIM3aALMH.

Beuay 3TOro,  MNpeicTaBiAeTCs aKTyaJIbHOM pa3paboTka  HOBOTO
pecypcocOeperaioiero  MeToa pasfiefieHHss  NPOMBILIUICHHBIX cMmecei
GIM3KOKUTSIIMX T1ep(TOPLUKIOATKAHOB, KOTOPBIi TO3BOJIUT BBIACNATE M3 CMECH
Bce OCHOBHBIE KOMIOHEHTBI C BBICOKOM YMCTOTOM M BBIXOZIOM, a TaK¥Ke CHU3UTDH
KOJIMHECTBO OTXOIOB. B [aHHOM pabore MCCIICN0BAHMA IPOBOMIIMCH Ha NPUMEpPEe
cMecH nep(TOpPIMKIIOATIKaHOB C10: nepdTopaeKanuHa,

neptbmp(ﬁymnuuxnorexcaHa) 1%} HGp(l)TOp(7-M6THJI6HIJ,HKJ‘IO[4.3.0]HOHaHa).

PaGora BBINOJHEHA NMpU (UHAHCOBOH MOAICPHKKE MunoOpHayku Poccunt B
paMKax rocylapCTBEHHOTO 3alaHMi MOHX PAH u npy (UHAHCOBOH MOMNCPKKE

Poccuiickoro HaydHOro GoHza B paMKax MPOeKTa Poccuiickoro HayuHoro (onja Ne

22-29-00791.

Ileas paboTbl COCTOUT B pa3paboTke (QU3NKO-XUMHIECKHX OCHOB HOBOTO
MeTozIa paszeneHus MPOMBILIIEHHOM cMecH OIU3KOKUTISA X
nepTOPLUKIOATKAHOB, [103BOJISIOIIET0  BBIACIUTh W3 CMECH  OT/CJIBHBIC

KOMITOHEHTBI YACTOTON HE MEHEE 99% Mac. ¥ yBEJIMYHUTh BBIXO/ MPOAYKTA.

Jagaum MCCJIeIOBAHUN:

|. Paspaborarb  (QU3NKO-XUMHYECKUC OCHOBBI  I1OCJIEIOBATeIbHOCTH

pasjeneHus TIPOMBIIIIEHHOH cMecH OIU3KOKUIISAIINX



repTOPIUKIOATKAHOB. Peanu30BaTh MMOCIEI0BATEIbHOCTD pasjeseHus
Ha TUIIOBOM 000pPYyA0BaHUN;

2. Paspaborarh TEOpETHHECKAL OCHOBBI NPOLIECCOB BBIEICHHUA 13 cMecH
KOMITOHEHTOB UMCTOTOM HE MEHEe 99% wmac;

3. VccnenoaTh (HU3UKO-XUMUIECKHE, TepMObU3NIECKUE 1 CrieKTpajibHbIC
CcBOIiCTBA KOMITOHEHTOB CMeCH U HX CcHCTEM, @ TAaKKe UX 3aBHCHMOCTH OT
pa3IUYHBIX N1APaMETPOB;

4. TMomy4uTh B YHUCTOM BUIE W uneHTHQUIEPOBaTh  OCHOBHBIC
nepHTOpUPOBAHHBIC KOMIIOHEHTB! ~ CMecH  TPOAYKTOB peaxiuu

¢ ropupoBaHus HadTanuHa;

Hayunasi HOBH3HA.

IpeacTaBiieHbI (U3MKO-XMMHUYECKHE OCHOBBI HOBOI'O MeToja pasleneHus,
[103BOJISIOIIETO BBIAEIATD U3 MPOMBIIIICHHEIX cMeceii POIyKTOB (TOpUpOBAHHs
nadraniHa OIU3KOKUIAIINE nepTOpUpOBaHHBIC [AKJIOAJIKAHBl B TOBAPHOM BUJIC.
JlaHHBIi METOJ1 BIEPBbIE MO3BOTACT pasieNsTh CMECh Ha OT/CIBHBIC KOMITOHEHTBI ¥
[oJay4arh c-nepdTopACKaInH, TpaHc-TnepdTOpACKAIHH,
nep(bTop(6yTunuHKnore1ccaH) U nep(b’rop('?-MemnﬁuuuKnoH.3 .0]HOHaH) YHCTOTOH
99,6% wmac., 99,8% Mac., 99,7% wmac. ¥ 99,8% Mac. COOTBETCTBEHHO. [Tonmy4eHbl
HOBbIE (PU3UKO-XUMHIECKHE, TepMO(u3UIECKHE U CrieKTpajibHbIE JaHHbIE O HC- I
TpaHC U30Mepax nepdropeKanuHa, nepcb*rop(ﬁymnuuKnorexcaﬁe) u nepprop(7-
veTwi6ummkio[4.3.0]Honane) W HX cmecsx. IlocnenHue HMEIOT oco0yto
AKTyaJIbHOCTb BBUAY OrpaHMYeHHi Ha TEOpeTHIeCKHE ycCIenoBaHysi CBOMCTB
(ropupoBaHHbIX coe/IMHEeHNH, HaKia/biBaeMbIX HEBO3MOXHOCTBIO TPUMEHCHUA

Teopuy (GyHKIHOHANRA [IOTHOCTH.

TeopeTnyeckas 3HAUUMOCTD paboThbl.

1. VcclieI0BaHO BIMSHAE Psifia pas/esoiX reTepoa3eoTpPOnoodpasyomux
areHToB Ha (pazoBoe paBHOBECHE JKUIKOCTb—TIap CMeceH ruc-nepdropaeKaita,

Tpanc-repGTOpAeKAINHA, nepdrop(Oy THIILHKIIOreKC aHa) H nepdrop(7-



veTwi6ukio[4.3.0]JHoHaHA). HaiiyieHsl > dexTrBHbIC
reTepoazeoTpornoodpasyomme areHThl, KOTOpble MO3BOJIOT 3HAYUTENIBHO

UHTeHCHUIMPOBATH PEKTHPUKALMOHHOE pasJielieHHe UCCIIe/lyeMbIX CHUCTEM.

2. UccnenoBano (a3oBoe paBHOBECHE JKUIKOCTh — TBEpHOe CHUCTEM LHC-
nepdropieKkanul  — TpaHc-neppTopaeKaIHH, nuc-niepdTopAeKanuy - —
nep(b'rop(tiymnuﬂxnoreKcaH), u TpaHc-nepHTopASKANHH -
nepq)Top(6yTununKnoreKcaH). [Toxa3zaHo, YTO JAaHHbIe CHCTEMBbI XapaKTepu3yoTcs
HAJIMUMEM IBTEKTHK, KOTOpbIe HaK/Ia/bIBAIOT TepMOJMHAMHYECKOe OrpaHHeHNAC Ha
paselieHue KpUCTAILTH3ALMCH. CoueranueM MeTO[a KpuCTaM3auuk M

pexThduUKaKHU npeAIoKeH crnocod ooxoa AaHHBIX OrpaHH4YeHUH.

3. Ilomy4yeHbl  HOBBIC u3HKO-XUMHIECKHE, tTepMopusMIecKue M
crieKTpasibHble JIaHHBIE UIA nep$HTOpUpPOBAHHBIX GNMU3KOKUIIAIUX KOMIIOHEHTOB
cMecH TIPOAyKTOB (HTOPHPOBAHUA HadTaIMHA ¥ ONpeaesneHbl uX 3aBUCUMOCTH OT
pa3IMYHBIX [1aPaMETPOB. [lonyueHHble [aHHBIE UMEIOT 0co0yr0 aKTyalbHOCTb
BBU/y OFpaHHuYeHHH Ha TEOPETHHECKOS WCClIeIOBaHMs CBOMCTB (TOPUPOBAHHBIX
coe/lMHeHHH,  HaKaJbIBaeMbIX HEBO3MOKHOCTBIO ~ TIPUMEHEHMs  TEOpHH

(yHKIHOHAIA TIOTHOCTH.

IIpakTH4YecKas 3HAYHMOCTh PadoThI.

[IpesiokeH ¥ peann3oBaH Ha THIIOBOM OOOpYIOBaHMM HOBBIH METO/
pazzeneHus IPOMBIIIIEHHOH ~ CMECH GIH3KOKUNAIIMX — epdTOpUpOBaHHBIX
iuknoankanop psama Cl0 Ha TpUMEPE IIPOMBIIIIEHHONH CMeCH NPOyKTOB
dhropupoBaHus HadTANTMHA, [103BOJISIIOIIMI 3HAYMTENBHO YBENHYHTE BBIXOA
MpoJyKTa U Nony4arhb nepdropaeKanH neptb’rop(?-memnﬁuunmo[él.3.O]HOHaH) u
nepd)Top(GymnuuKnoreKcaH) gucroroit 99,5% mac 99,8% mac. H 99,7 % wmac.
COOTBETCTBEHHO, a TaKke i cienubUUecKUX lened  paspeniTh - HHC
neppTopAeKaH 1 TpaHc-nepdhTopAeKaIHH, ToTyHad dpakuuy YHCTOTOH 99,6%

mac. 1 99,8% mac. COOTBETCTBEHHO.

MeTOoa0J10TUA H MeTOAbI HcegeaoBaHus.



MeTOo0NOTrH4eCKON OcHOBOW  paboTel  CTAJH IKCIIEPUMEHTAIIBHBIC
uccnenopanus  (azoBBIX paBHOBECHH ~ OMU3KOKMIIAIIIX nep(pTopHpOBAHHBIX
MKJIOATKAHOB, a TaKkKe HX KPUCTAJIM3ALMOHHOIO U PEKTH(QUKALUOHHOTO
pas/ie/ieHusi ¥ METOIOB MHTeHCU(PUKAIAKA TOCIEIHETO. Jins  ompeieNieHus
KAUECTBEHHOr0 ¥ KONHYECTBEHHOrO COCTaBa cMecell MCTONB30BaAId  METO/bI
ped)pakToMeTpyH, NEHCUMETPHH, ra30BOM XpoMarorpauy, a Takke SAMP- u K-
criekrpockonun. s MATEeMaTU4eCcKoro OnucaHus 3aBHCHMOCTEH TMoKa3aTeneH
[IPOLIECCOB OT Pa3IUYHBIX [apaMeTpOB UCTIOIB30BATHCH METOML! MaTeMaTH4ecKoro

MOJIEJIUPOBAHNUS.
[Mos10KeHHsi, BLIHOCHMbIE Ha nyoam4Hoe npeacTaBieHue.

|, du3NKO-XMMHYECKHe OCHOBbI HOBOTO pecypcocbeperaroiiero MeToa
pasnesieHns MPOMBIIIIEHHOH ~ CMECH GIU3KOKUMSIMX — NepHTOPUPOBAHHBIX
[MKJOANKaHOB Ha YHCTBIC KOMITOHEHTBl Ha OCHOBE reTepoa3eoTPOIHON
pekTH(UKAIMA W KPUCTAIIM3ALNH, MIO3BOJISIOIETO IOJIy4aTh nep¢ropaeKauH,
nep(bTop(GyTHnuHKnoreKcaH), PI nep(pTop('f-Memn6uuumo[4.3.O]HOHaH)
yucroroit 99,5% mac, 99,8% mac. u 99,7 9/ Mac. COOTBETCTBEHHO, ¥ 3HAYUTEIHHO

yBeJ'IH‘-IHTB BBIXOJ HpOIl,YKTOB YA CHU3UTh KOIUYECTBO OTXOH0B.

7 (DU3UKO-XMMIYECKHE OCHOBBI HOBOIO METO/A paz/iesienHsl, O3BOJISFOILIETO
paszensiTh CMech nuc-nepdropaexanuHa Tpanc-nep@TopaeKanHa Ha YHUCTHIE
xommonenThl (99,6% Mac. 99,8% Mac. COOTBETCTBEHHO) UTsl CHELpUIECKIX

3ajaq.

3. HoBble (pU3UKO-XUMUIECKHUE, TEPMOXMMUYECKHUE U CrieKTpajbHbIe IaHHbIC

JUTs MCCTIeyeMBIX ep(pTOpUpOBAHHbIX LAKJIOATKAHOB ¥ MX cMeceH.

Jl0CTOBEPHOCTH  Pe3y/ibTaToB ofecrieduBaeTCs  UCMONB30BAHHEM
BBICOKOTOYHBIX aHATMTHIECKAUX METONOB, coboneHreM MaTepruaibHbIX 0aaHCcoB,
cOracOBAHMEM SKCTIEPUMEHTAJIBHBIX 1 pacuéTHBIX AaHHBIX C JUTEpaTypHbIMH, A

TaKXeE BOC[IpOHiSBOI[HMOCTHO peayanaTOB C-)KCIIEPHMEHTOB.



Anpobauus padoThbL. OcHOBHBIE pe3y/braThl paboThI MPEACTABICHBI Ha
CreAYIOIIMX KOHpEPeHIMIX: XIV u XV KorbepeHIMH MOJIOIBIX YICHBIX IO o0men
¥ HeOpraHu4ecKod XUMHH (Mockga, 2024 u 2025 r);, III Bceepoccuiickoi
KoH(EepeHIMK KM. aKaJeMHKa B.M. Osuapenko «OpraHudeckue pajukajibl "
opraHuyeckasi dJEKTPOXUMHUL: dyHnamMeHTaNbHbIE ¥ TPHKIAIHEIC aCTeKThI»,
(Mocksa, 2023 1), Mek 1y HApOIHOM HayYHO-TEXHHYECKOM cumnoszuyme (MHTC)
«[ToBbILICHHE FHEPropecypcoadGeKTHBHOCTH, SKOOIHUECKOH ¥ TEXHONOTHUECKOH
6e30MaCHOCTH MPOLIECCOB M almaparos XUMHUYECKOW M CMEXHBIX orpaciei
IPOMBIILUIEHHOCTHY (2023 r., MockBa), X XII MeHieieeBCKOM CBhE3/1e 110 ob1eit u

MPUKITaAHON XUMHH (2024 r., PesepanbHas TEPPUTOPHA «Cupuyc»).

Hayunbie nyOoanKaunu.

Ilo TeMe AuccepTaLy OMyOINKOBAHO 6 crareil B pELEH3UPyeMbIX HayIHbIX

W3AHMSX, MHIEKCUPYEMBIX B MEXKIyHAPOIHBIX pedeparuBHbIX 6a3aX HaHHBIX Web

of Science u Scopus.

O0beM H CTPYKTYpa Hay4HOIo A0K/JIaAa.

Jloknajz TNpejCTaBIseT co0OH KpaTKyl0 XapaKTepPUCTHKY OCHOBHOTO

collepIKaHus Hayqﬂo-xaanmbuxaunonmﬁ paboThI (mUccepTaIym).



OCHOBHOE COJEPXKAHME PABOTbI

Bo BBeIeHHH 00OCHOBaHA aKTyallbHOCTH TEMbI pabotsl, chopMyTUPOBAHDI
edW M 3ajadd WMCCIIeIOBAHMS, MOKA3aHEI HayuHas HOBM3HA M TMPaKTHYCCKAd

3HAUUMOCTB PabOThI.

B mnepBoii raaBe IPUBCICH JUTepaTypHbId 0030p, TTOCBSAIEHHbBINA
IPUMEHSHUIO nepdTopupOBaHHBIX IMKJI0ATKAHOB, @ TAKXKe METO/IaM HX T10JTy YeHHS

U OUUCTKH.

[IpoBe/ieHO CpaBHEHHE OCHOBHBIX IPOMBIIIIEHHBIX METONO0B dropupoBaHus
MpeKypcopoB MeppTOPUHKIOANKAHOB psana C10. PaccmoTpeH coCTaB peaKiMoOHHOM
cmecu  (TOpUpPOBaHMS  yKasaHHBIX npeKkypcopos.  PaccMOTPEHbI oGnacTu
MpUMEHEeHUsI OCHOBHBIX C10 nep¢TOPLUHUKIOATKAHOB, TIPUCYTCTBYIOLIMX B

peaKIIHOHHBIX CMECIX.

OnucaHbl CyIIeCTBYIOLIHE METOIb! BBIeNIeHHs TepPTOPLUKIOATKAHOB C10
{3 UX [IPOMBIIIIEHHBIX cMeceii U yKa3aHbI OCHOBHBIE MPEUMYIIECTBA 1 HeJI0CTaTKH
yriux MeronoB. OCHOBHBIE CIIOXKHOCTH, BO3ZHMKAIOLIME TPY CO3JaHUM HOBBIX
MeTO/10B pasneseHus IPOMBILILIEHHBIX cMmecei OIU3KOKHUIIAIIUX
nepdTOpUPOBAHHBIX [IMKJIOATKAHOB, CBS3AHBI C OTCYTCTBHEM (PU3UKO-XUMUIECKIX

JIaHHBIX [UIS JaHHBIX BELICCTB 1 UX CMECeH.

IIpuBeieHHBINA o030p TMOKa3bIBaeT, HTO KOJIMYECTBO  MCCIIE/IOBAaHUH,
HANpPABJIEHHBIX HA Pa3ie/ICHHe neppTopupOBaHHBIX [IUKJIOAJIKAHOB, 3HAYUTEIBHO
MeHbIIIe, 4eM TIOCBSIIEHHbBIX UX CHHTE3Y H IIPUMEHEHHUIO. CyniecTBYOIIME METO/IbI
pasneneHus nepTopupOBaHHBIX [MKJIOQTKaHOB pa3zpaboTaHbl HEN0CTaTOqHO u

TpeGy1oT MHTEHCH(PHKALIAH.

Bo BTOpO# I1aBe NPEICTaBICHO HcCeloBaHUe OCHOBHBIX KOMIIOHEHTOB
cMecy TepTOPUPOBAHHBIX LUKIOATKAHOB, [0y4aeMoil TIp MPOMBIIIICHHOM
¢ropupoBaHUU HagTanuHa TPUPTOPHUIOM koGanpra. M3 cmecH BBIACJICHBI
ocuosibie C10 mepdTopLMKIOanKaHsl, KOTOPBIC najiee GBIIM HACHTUGUIMPOBAHEI

kak uumc-nepdropraexanit (TIDJ1), tpanc-TIPL, neptb’rop(ﬁy’mnuumorexcaﬂ)
9



(BLI) m nep(p'rop('/-Memnﬁnuumo[4.3 .0]nonan) (MBLIH), a Taxxe psi npUMecei,
uieHTH(QUKALMA ~ KOTOPBIX ~ HEBO3MOXHA BBMJy HeIOCTarka CIIPaBOYHOM
uHpOpMAIKM U OTCYTCTBUA KOHIIEHTPUPOBAHHBIX 00pa3loB ITHX npUMecei.
Crpyxrypsl nuc-TI®], TpaHe M®, I u MBLH, u peaknus nx Oy YeHMs

w3o6paensl Ha Pucynke 1.

e P |
| S s _~Fz  HenpeaenbHble
i ! (._‘l)l._‘ .................... » . . . . H “acquO
. II Lue-NOA BLf F3 (hTOpHpPOBAHHBIE
! g NPUMECH
Hadyranuu | [ 17 "
rlF [ FF
Tpanc-NIO0 MBLH

Pucynok 1 — Cxema peakiuu $hropupoBaHus HadTATUHA.

Jlanee, st MBILIH, BLIT, nuc-T1d/ u tpanc-T10/1 6pun omyueHsl AMP, K
1 TXMC — cIeKTpbl, KOTOPbIE TAKKE MO3BOJIIH [IOATBEPAUTH CTPYKTYpY JaHHBIX

BELIECTB.

Ha cremytomieM stane paboTsl, A yKa3aHHBIX BEIIECTB OBUIM TTOJTyYEHBI
JaHHbIE O 3aBUCUMOCTSIX HACHIILIEHHBIX TTAPOB. Ha ocHOBaHMY IOy YE€HHbIX IaHHBIX
b onpeneneHbl KoIQQUIMEHTE! yPaBHEHHA Amnryana. I'paduk 3aBUCHMOCTEN
NaBJieHUil HAChIIIEHHBIX MapoB OT TeMreparypbl, BHIMHUCICHHBIX TIO ypaBHEHHIO
AnTyaHa H300paXeH Ha PHC. 2. Cremyer OTMETUTh, 4TO 3HAYCHHS JABJICHUS
naceienapx mapos s BT wue-TI®J u tpanc-TIO/ OIU3KH, YTO MOXKET

06BACHATH CIIOKHOCTD pa3ieeHus NaHHbIX coeMHEHN METOIOM peKkTUdUKALNH.

10



P, klla JIOTIOTHUTEIBHO, ObLI

| mpoBeleH ~ AHANM3  MCCIEdyeMBIX
COeMHEHUHN METO/IOM
naddepeHIanbHOM CKaHMPYOLLEH
KaJIOpUMETPUHN H OTpe/ieIeHbI

TemmepaTypsl uX (asoBbIX IMEPEXOIOB

scunKkocTh-TBepnoe  (Puc.4).  bblio

I 3 i i P
T T T T 1

65 75 85 95 105 115 125 135 145 oOHapyXeHO, YTO BCE MCCIEIyEMBIC
1%

PucyHoK 2. 3aBUCUMOCTH napnenuii BEUIECTBA TIPOSIBIISIIOT CKIOHHOCTE K
HACBILLIEHHBIX TTAPOB OT TEMIEPATypPBl, crexnoanmio (—131,57°C s MBLIH,
BLIYMC/IEHHBIX 110 yPABHEHMIO AHTyaHa: ~119,68°C mns BLIL, —90,94°C s
cunmit — Tpanc-TID]I, KpacHbIH — LHC- mac-TIO u —90,93°C anst TpaHC-

[1DJ1, uepHbiii — BLIT, xenrerii — MBLIH. [1O/1).

1,
P Ma-c
Kr/cM (a) 10+ (6) np (8)

1,98 T 160,0 1,3200 =+
1.96 ] ¥ 1,3175 1
194 + 3 1,3150 +
192 4 1,3125 +

19 4 1,3100 4
1,88 + i 1,3075 +
1.86 + R 1,3050 ¥
=
84 4+ h T Qo gy 1,3025 T
e 00 T a T~ 1Brzg 1300 1
1.82 + "Q-G_".-:g.‘_‘_ "—‘..'_s ¥
18 20,0 + “THsony 12975 ia%‘
1,78 0,0 + — 1,2950 —t—t

'S 20 25 30 35 40 45 50 55 60 S 10 15 20 25 30 35 40 45 50 55 15 20 25 30 35 40 45 50 55 60
T.°C T.2%C T,°C

PucyHox 3. 3aBUCUMOCTH (a) mioTHOCTH, (6) JIMHAMHUYECKON BS3KOCTH U (B)
HoKa3aTeJisl PeOMJIEH S MH/MBHTY aIbHBIX BELLECTB ot Temmneparypbl. Kpyr —

tpanc-T1D/], xBaapar — muc-TIDJ1, pom6 — BLII, TpeyroabHUK — MBLIH.

Taxke, BO BcexX ciy4asX HaGmIoaeTcs OTIMYMe MEXTy TeMreparypamy
[UIaBJieHuss W KpUCTaJIM3alNH. Y10 MOXKeT ObITh OOBSICHEHO HU3KOU
TerIONpPOBOAHOCTBIO  BELIECTB U TPYAHOCTBIO  (POPMMPOBAHMA [IEHTPOB
KpUCTA/UIM3aLMA, YTO MPHUBOLHUT K IepeoxaxICHHIO. OTMeuYeHO OTIuYHe

TemIieparyp KpucTaiu3aiiu s mue-TID]1 (—6,99°C) u tpanc-T1O/1 (21,22°C) a

11



TaKKe BeCbMa HU3KHE TeMIIEpaTyphbl dazoBoro nepexozna Ajs BLI (—45,31°C). B
CBOIO Ouepe/ib OXJIaXKICHHE MBILIH He mpuBOAXIO K 00pa30BaHUIO KPUCTAIIIOB.
Kpome TOro ObLIM OTMEHEHDI >¢dekThl penakcanun At MBIH (-119,27°C) u
tpauc-TTO/L (—0,74°C) u nepexon TBEpAOE-TBEPAOE I mc-TI®I, (—39,11°C).

(a) (©)

M - )
Creiosanne (—131,57°0) OxandienHe

Kpucrawnmamma  Oxuask/enne

] o (—49.78°C)
i
Crexaopanue (~129.58°C) CrewiopaHue (—40,40°C)
; [iapieHHe Harpes

—-110 68" '
Harpen =11948°C)

Penakcaus
(=119,27°0)

T T G A M W W s e haam TR TR M e TR R e e W . R " M M W o v W P
(8) (r)
(~0.90"C)
Penarcaim
e Oxianienne =3 . OxIKIEHHE
+—t i R _. =y o B
Kpmerammmsai i { — 14 140 KpuoTalumsaru (4,67 €
; Harpes Harpes
( '_n-_xrr(maa'mc Perokcatust ' CrexonaHne ‘
{(—90.94°C) (-39.11°C) (~90,93°C) (23,55°C)
Tnasnenne (—5,44°C) o [Taasnesne
Ir'ﬂ - » - :’ - - m a8 L] - » n - - ; - - - - - - - E ) L » L - -

PucyHok 4 Pe3ynbTaTh! nuddepeHnraIbHOMN CKaHUpYIOLIeH KalopruMeTpHH

UCClIieAyEMbIX BELLCCTB.

buHapHble CMECH.

Jlnsi GUHAPHBIX CUCTEM tpauc-TIDI - 1uc-TI®], Tpanc-TI®/ — BLIT" 1 wuc-
[1dJ1— LI BU3yaIbHO-TIOTMTEPMUYECKOTO aHATH3a OB NOJYYeHbl 3aBUCUMOCTH
Temreparypbl IUIaBIeHHA OT COCTaBa (Puc. 5). bslio obHapyXeHo, HTO
SKCTIEpPUMEHTAIIBHO MOy IE€HHBIC THHIN JIMKBHIYCA [UIsl CUCTEM tpauc-T1P/ — mmc-
101 u uuc-TIDJ[ — BLI" nexxar COOTBETCTBEHHO BBIIIE 1 HUKe, YeM pacCUUTaHHbIC

1o ypaBHeHmo JIMHUM JTUKBUIYCa VIS UaeaJbHbIX CUCTEM.

12



(8)

T.°C (a) r,°C (6) 0 '1
25 1 A (o]
jn]
=1 A { s 0y .
15 1 o 10 + & 20 + 4
10 + - X 9
5.1 EG 0+ 3 30 + o
0+ a0 4 g
-5 m GE 0 d 408 1 O.Q
1042 oo of 20 a 50 + 9 4
-15 + _30 1 a' _60 1 O .O
20 + ; (o}
25 T v -40 L 70 + o
30 +——+——+—+ — — =50 'y ' 4 -80 } —

0 01020304050607 0809 1 0 0,1020304050607 0,809 1 0 010203040506070809 1
X}, MOTL L. X, MO L Xy, MO L

PucyHOK 5. 3aBUCHMOCTD TEMIEPATyphl IAB/ICHHMS OMHAPHBIX CMECEH OT COCTaBa:
a) Tpasc- IO (1) - ue-TID]I (2); 6) Tpanc-TID/] (1) -BUI (2); B) ruc-T1D/ (1)
— BUI (2). Touxku — 3KCTIEpMMEHTAJIbHBIC JIAHHBIE, JTUHUS — JTaHHBIC,

pacchTaHHme 10 YPaBHEHHIO TUHAM TUKBUAYyCa AT uaeanbHBIX CUCTEM.

Kpome TOrO, [UIsi CUCTEM tpauc-TTO/ — muc-T1DJ1, Tpanc-TITOI — BLII, umc-
[dl — BUI u MBIH - BLI[ Gbutd TOTy4eHBI 3aBUCHMOCTH rokKazareJs
npenoMiieHus, TUIOTHOCTH U U30BITOYHOTO MOJIBHOTO obpemMa OT COCTaBa.

PesynbTarhl H300paXKeHb! Ha pUC 6-8.

np' (a) np? (6)

1.320 1,320 T
1.315 1315 B--8-3--g-

~a. B B---B--F--8--p.g..g
1310 1310 o,

‘6.
1,305 1305 + ~o..
-
1,300 1.300 + ‘E).,Q.
e

1.295 } — 1,295 —tt ——

00 0,1 02 03 04 05 06 0,7 08 09 1,0

0.0 0.1 02 03 04 05 06 0,7 08 09 1,0
X, MOJL L. X, MOJL. 1L

PucyHok 6. 3aBUCHMOCTB IOKa3aTe/s TpesoMIIeHHs ONHAPHBIX cMeceilt oT cocTasa
npu (a) 15°C, (6) 25°C. Ksajpart — tpanc-TIPJ (1) — uc-T1D/J1 (2); TpeyroabHUK —
BLI (1) — tpauc-TI®/L (2); kpyr — BLII (1) — uuc-TIO/ (2); pom6 — BIIT (1) -
MBIIH (2).

13



p, rlem® (a) p, tlem? (6)
1,96 o
195 +°
1.94 + |
1,93 1 i
192 + %%

191 1 O,
]'90 SE IIIIIII 0 """"
1.89 1+ ' ey
1.87 -[
1.861—§{=!i5:.l'—‘.1‘86:}:f;:',..
0 01 02 03 04 05 06 07 08 09 1 0 0,1 02 03 04 05 06 07 0.8 09 1
X}, MOJL. 1L X, MOJL. L.

4
1

PricyHOK 7. 3aBUCHMOCTD IIOTHOCTH GUHAPHBIX CMecell OT cocTaBa MpH (a) 20°C,
(6) 25°C. Ksappar — tpanc-TIO (1) - ue-T1®]T (2); TpeyronbHUK — BII (1) -
tpaunc-TID/ (2); Xpyr — BLI (1) — uwc-TIDL (2); pom6 BT (1)—MBLH (2).

TpexKOMITOHEHTHBIE CMECH.

Jlyisi cucTeMbl uc-TI®JI — Tpanc-TIO/ — BLIC 6Gbutd MOTy4YeHbl JaHHBIC O
AaBMCUMOCTH TIOKa3aTenis MpeloMIIeHHs, MIOTHOCTH, H W30BITOUHOTO MOJIBHOTO

obpema (puc.9) oT cocTasa Npy pasnuIHbIX TeMIiepaTypax.

006 | V& (@) 04 V& (6) 06 | V& ()
e momp ! en?momp! el mom!
0.05 //"Q oA 6s
0,04 / /rj"\\‘\j 0.3 ﬁ(ff N ' ;ﬁs?’ fo e Wl
. , ~
0.03 DJ/ al W / \\ 04 ; X,
0.02 ;! Voo / ‘ 03 ﬁ/ qu
0,01 /1 4
f/ 0,2 [ \
0 # & o \ \
02 s0@4 06 08 1 0.1
001 |\ go/y 5 \ L \
00 | \~7 g 00 & A 06— —
0.03 E 0 02 04 X 06 08 1 0 02 04, 06 08 ]

Pucynok 8. 3aBUCUMOCTb 13GBITO4HOTO 06beMa GUHAPHBIX cMecei OT coCTaBa IpH
remmeparype 25°C : a) tpanc-TIO (1) — ue-TIOT (2); 6) Tpanc-TIO]L (1)-BbLI
(2); B) wac-TIO (1) - BLIT" (2). TOYKH — SKCTIEPUMEHTATIBHBIC JAHHBIE, JIMHUSA —
JAHHBIE, PACCYUTAHHBIE 110 YPABHEHUIO Peunxa-Kucrepa ais u30bITO4HOTO
MOILHOIO 06heMa: KpacHbIH - 6e3 UCIOIB30BAHMS TeMIeparypHO-3aBUCHMBIX

fapaMeTpoB, CHHUM- C UCTIONB30BAHNEM TeMIepaTy pHO-3aBUCHMBIX 1apaMeTpoB
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(a) ()

0289 ex? moe !

0,308 ewr*moms
0,344 enrfoaoaw !
10386 oo Motk

0417 o s

[P ‘ﬂ@,\‘i i nb! L3 3 L1 0‘1 LE} D‘J 5‘} [ 3] L Hﬂc'l lo}]

o . n.uc—l'll!l"!]

PucyHOK 9. 3aBUCHMOCTH IOKa3aTe/ mpenoMiIeHus (a) U M30BITOYHOTO MOJIBHOTO

obnema (0) st CHCTEMBI uc-TI®]1 — Tpanc-TI® - BLII" ot cocTasa npu

temneparypax 15°C u 25°C coOTBETCTBEHHO.

Takum 06pa3oM, ObUIH BbIENCHBI B YHCTOM BUJie ¥ MIAEHTUQHUIUPOBAHBI
ocHopHsle C10  mepdropupoBaHHBIEe —IMKJIOATKAHEL, BXosIMe B COCTaB
TPOMBILIEHHOW CMECH dropupoBanus HadTanMHA H ompenieNieHbl UX (QU3NKO-
XuMHYecKue, TepModu3MUecKue M - CIEKTPajlbHBIC cpoiictBa. llomy4eHHbIE
uzo6paenus SIMP-CIIeKTPOB U 3aBUCUMOCTH [okasaress IpeloMIICHUs OT COCTaBa
MOTYT OBITH MCIIONB30BAHBI JUIA KOJIMYEeCTBEHHOIO aHanu3a UCClIeayeMbIX CMecei.
[lonyueHHbIe JaHHbIE O BA3KOCTH U [JIOTHOCTH CMecel TPUMEHKMMBI NP pacueTax
pasjieuTebHOr0 000pYA0BaHMs. Bbli OTpe/eieHbl TOUKH SBTEKTUK JULs CHCTEM
mme-T1PJ — Tpanc-TIO/, tpanc-11O/I — BLI[, ruc-T1P — BLI, HaKJ1aJ1bIBaroIIne

TepMOHHHaMHl{eCKOe orpaHuquHe Ha KpHCTaﬂHHfiaIlHOHHBIﬁ METOJ paB,ELEJ'IEHHH.

TpeTbs IIaBa MOCBSIIEHA KCCIICI0BAHMIO METO/IOB Pa3/ieNIeHusi CMeCH IHC-
nepdropAeKauH, TpaHc-TleppTopAeKauH, nepqnop(ﬁymnuumorexcaﬂ), u

nep(bTop(?-MeTunGHuHKno[él.3.O]HOHaH) Ha OT/EebHbBIe KOMITOHEHTHI.

OnHEM W3 TPOMBILUICHHBIX METONOB Pa3NeeHHA nepTOpHpPOBaHHBIX
MKITOANKAHOB SBIAETCS PEKTUGDHKALHS. Jlnst MpoBeJieHUs HKCIEPUMEHTOB 110
peKTHU(UKAIMOHHOMY Pa3AeICHHUIO JcCIeyeMbIX cMeceii HCIIoNb30Baiach THIoBad
peKTH(UKAIMOHHAs KOJIOHHA >)(PeKTHBHOCTBIO 85 TEOPETHHECKUX CTyTeHeH

pa3/iesieHns, N300paxeHHas Ha puc. 10.
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Pucynok 10. Turosas
pekTudGUKaIMOHHAS KOJIOHHA
MepHOIMIECKOTO NeHCTBHS. 1 — ky0,
2 — HarpeBareb, 3 — BEHTHIIb
KyGOBOM JKUIAKOCTH, 4 — TpyOKa s
onpeieeHus ypOoBHs XKUIKOCTH B
kyGe, 5, 6 — HacaJ0uHBIA cioit, 7 —
BEHTMJIb OTOOpA AUCTUIIATA, 8 —
ne¢nermarop, 9 — rpaxyupoBaHHasd
TpyOKa JUIsl 3aMepa pacxona ¢rermsl,
10 — TpyOKa st OnpeeeH s
YPOBHSI JKUJIKOCTH B PUEMHHKE
auctuiaTa, 11 — npueMHHUK
AMCTUILIATA, 12 — BEHTHIIb
muctmgTa, T u P-TouKH U3MEpEHUA

TeMIieparyphbl ¥ JaBJIeHHU.

DKCIIEpUMEHTBI 10 Pa3/CNICHHIO
TIPOMBIILIEHHON ~ CMeCH ¢ropupoBaHus
HapTanuHa METONOM pekTHdUKaIUK HA
THIOBOM KOJIOHHE MOKa3aJiy, YTO Ha epBOM
jrame, W3 CMecH  MPeUMyLIECTBEHHO
BpiensieTcss  (Gpakums, —coaepxamas B
ocrosgoM MBIH (mpumepno 80% mac.),
He3HaYUTEIbHOE KOJIUYECTBO [1d u BLII, a
TaKke  HempelenbHpIe M YACTUYHO
(TOpUpOBAHHBIE PUMECH, UTO COMIACYETCA
¢  SKCTepUMEHTANbHbIMK  NAHHBIMH O
JaBIeHHUAX HaCBILIEHHBIX napos
KOMITOHEHTOB cMecH. JlanpHeas O4ucTKa
MBLH oT npumecei METOZIOM
pekTM(WKAIMK  TIO3BOIET  MOMyHath
(GpaKIMy YHUCTOTOH OKOJIO 95-97 % mac.
Jlatee, ¢ TOBBINIEHHEM KOHICHTPALMH
MBLIH  pasmenenwe — yXyauaercs M
MPaKTHYECKU OCTAaHABJIMBAETCH npu
xoHuentpauun  97,5% ¥u HE MO3BOCT
noJy4yarb IPOAYKT yucrotoit Gonee 98%

Mmac.

Jlns  wHTeHCHMKAUMKM  mporecca
ouserku MBIIH or mnpumeceil  ObLIO
NPeISIOKEHO UCIIONIB30BATh METO/
reTepoaseoTPONHON pextuduxauu. B
KayeCTBE reTepoaseoTponoobpasyrommx
pa3feNsroKx arcHToB ObUTM  BBIOpaHbI

alleToH M AUMETHIHOpMaMUL (JIM®DA).
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Pesynbrarhl 2KCIIEPUMEHTOB T10 peKTH(GUKAIIMOHHOH OYHCTKE MBIIH or npumeceii
6e3 W C MWCIOMb30BAaHHWEM pa3feNfloluX areHTOB u3obpaxenst B Tabm. 1.
Wcnonszopanre JIMMA Mo3Bo/IseT HE3HAYUTENBHO YBEINIHTE YUCTOTY MPOAYKTA.
B Toxke BpeMs  HCIOJB30BaHME  aleTOHA MO3BOJISIET  3HAYUTEIIBHO
MHTEHCU(ULUPOBATh MPOLECC peKTUOUKAIMOHHOH OYHCTKH MBIIH ot npumecen

¥ Tony4ath QpaKiuu gyueToTo. 99,8-99,9% Mac.

Ta6auua 1. DKcriepMMeHTabHbIe JaHHBIE 10 OHUCTKE MBIIH Ha THIOBOU

pexTH(UKALMOHHON KOJIOHHE NP arMoc(hepHOM JIaBIECHUH

[ - be3 pa3zensioiiero areHra J
1 2 3
MaccoBas MaccoBast Maccosa;
Xi, Xt Xi,
Opaxius JoJIs JIOJIS JIOJISt
mac.% mac.% Mac.%
(bpaxnuu bpakuuu bpakuuu
JIMCTHILIAT 96.791 0.80 07.412 0.79 97.411 0.78
Mcxonuas cmech | 95.359 - 96.925 - 97.512 -
Ky6 89.557 0.20 95.066 0.21 97.516 0.22
3 C IMOA C aneToHOM
) 4 5 6
MaccoBas MaccoBas MaccoBas
Xl‘, XI, Xis
Opaxnus Jons 101t nons
mac.% mac.% Mac.%
bpakuuu bpaxuuu bpakumn
JIMcTUIIAT 97.835 0.89 99.912 0.87 99.835 0.87
Wcxonnas cmech | 97.410 - 96.400 - 98.379 -
Ky6 92.616 0.11 80.537 0.13 87.344 0.13
| ¥ | ]

Vcxomst W3 3TOT0, PEKTH(QHUKALMOHHBIH METON paszieneHus CMeCH MBILIH —
BLII — TI®/1 addexrrBen s U3BICICHIA u3 cmecu MBIIH, a mocaexyroulas

pexTrUKALKs  [OTYICHHBIX dpaxumit MBIIH meTO1OM reTpoa3eoTPOIHOM
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pefcmdpnxauﬂu C WCIOJIb30BaHHEM aleTOHa B KaieCTBE pmnenﬂmmem arcHra

no3sonsT BbineasTh MBITH BbICOKOM YMCTOTEL.

Jlanee Obu1 U3y4eH NPOIECC pexTUdUKAMOHHOTO Pa3/eNeHus 10Ty YeHHOM
nocne ussnederust MBITH n HeuIeHTHPUITUPOBAHHBIX npumeceit cvecn BIIT —

wc-T1dDJ1 — Tpanc-TTO/L.

BbLI0 OMpe/eNieHo, YTO Ha HaualbHOM JTale pexTrUdHUKALWA, TPY HAIMINK B
CHCTEME 3HAUUTEIbHOTO KOIM4eCTBa tpanc-T1D]1, HabironaeTCs pasiAeIeHIe MeXLy
nue-T1dJ1 u BUI (Puc.11). Creyer OTMETHUTb, YTO B JAHHOM ciy4ae tpanc-TID/I
BBICTYTIA€T B Ka9€CTBE BBICOKO/IETYHErO xommnoHeHTta, BLI[" — cpenneneTy4ero, a
mme-TI®J — Huskonerydero Takum obpa3oM, B MPHUCYTCTBUH tpanc-I1®J[ LI
gBIISIETCS] BBICOKOJIETYYMM KOMIIOHEHTOM OTHOCHTEIBHO nuc-T1P/1. Jlanee no mepe
ucromenus TpaHc-T1OJ] 23pGEeKTHBHOCTE pasAeICHIs nagaet. B orcyTcTBHe TpaHC-
[®J1 paznenenue nuc-1IOI — BLI" mpakTU4ecKu OTCYTCTBYET (Puc 12 u Tabum. 2).
Takum 06pa3oM, METOJ PEKTUHUKAIMA HE MO3BOIACT 5>} (HEeKTUBHO BBIACTATD H3
cmecy BLIT, onHaKo no3BoJiseT pasaenuTs CMeCh BLII" — tuc-TIPIA - tpanc-I1®/] Ha
crenytomwe Gpaxuun: 1) IO, oboralieHHbII TpaHC-H30MEPOM € MIPUMECHIO BLIT;

2) emech 1ue-T1®J] — BLII" ¢ mpuMecsio tpanc-I1®/1.

X, MoILA. (a) X, MOTLIL ©

100 -G"""D ______ = 1,00

095 1 FI - EP-DDEG
090 1 a [ﬂ

0,35 -

rh
0.80 L

0,00 - — = S Y SR

0 0, 02 03 04 05 06 0 0,1 02 03 04 0,3 06 07
N nwN

Pucynok 11, Vi3MeHeH#HE COCTABOB AMCTUILIATA (a) 1 KyOOBOM XHUAKOCTH (6) ot
crenenu or6opa n/N pu peKTHUKALUA CMECH BLII" — D] B mpucyTCTBUH

tpanc-T1DJl. KBanpar — ruc-T1®]J1, TpeyrolbHUK — tpanc-TI®/, kpyr — BIIT.
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Jlanee Obl1a paccMOTpeHa uHTeHcU(UKaLus mpolecca pexruduxammu. s
uHTeHcHbUKaMKU 0BT MOA00paH > PeKTUBHBINA reTepoaszeoTponoodpasyoumi
AreHT — BOja. BBIJIO ONpeeneHo, 9To Bola o0pasyeT reTepoaseoTpornbl CO BCEMH

Tpemsi nephTOpLHKIIOATKAaHAMH, MPUCYTCTBYIOMMMHI B Pa3aeiseMbIX CMECAX.

JKCIIEPUMEHTAIBHO  OTPE/CNICHHbIE XapaKTEPUCTHKH  TeTepoas’eoTpoIioB
npuBezieHbl B TabuLe 3.
X, MOJLJL (a) X, MOJL 1. (6)
| 1
0-9 0’9 _.-....-—-.u---ﬂdi—'\-"‘-‘.“""“.-""_"."“‘.
0.8 08
07 §.-.o o 0.7 +
0,6 ~o-— 8 9----@--0 06 1
0.5 05 +
0-4 -I;-i“w‘__.__“‘_‘i._!‘_.._'_‘.-_ﬂ (}4 T
0.3 03 A
0.2 0,2
0.1 % e ant RELC it i
0 : 4 ‘ 1 T T -+ + § + ]
o 01 02 03 04 05 06 07 0 02 03 04 05 06 07
nN n/N
Pucynok 12. Mi3MeHeHne COCTaBOB MCTHIUISATA (CHHMI) B KyOOBOH JKH/IKOCTH

(KpacHBIi) OT CTETEHH or6opa n/N npu peKTUHUKaIMK CMECH BLI-TID/1 B
orcyrcTue TpaHc-I1M/I, a — IKCIIEPUMEHT 1, 6 — sxcriepumeHT 2. KBaapar — iuc-

[1D/1, TpeyroibHUK —rpauc-TID/L, kpyr — BIII.

Ta6nuna 2. ITokazarenyu cTerneHy pasieieHus (Kiuc) ¥ cpeaHero xkoohduumeHTa

pas/ieneHus (a: >) wuc-T1P/ npu peKTU(UKALINY Ha THUITOBOM KOJIOHHE 110 JIAHHBIM
SKCIIepUMEHTOB 1 1 2.
| DKcreprMeHT 1 ]
n/N 0 0111 | 0219 | 0327 | 0445 | 0556 | 0.657
| Kie | 1.07616 | 0.97408 1.07715 | 1.04842 | 1.00621 | 1.02588 1.00846
a?ﬁ 1.00086 | 0.99969 | 1.00088 | 1.00056 1.00007 | 1.00030 | 1.00010
DKCIIEPUMEHT 2 B
n/N 0 0.085 0.207 0.332 0.386 0.504
Kijue 090091 | 0.96492 | 0.99957 | 0.96142 1.03107 | 0.99531
B ey 0.99877 | 0.99958 | 0.99999 | 0.99954 1.00036 | 0.99995

19



[ToMuMO MHTEHCH(HUKALUK Tporecca pasAeIeHus, MPeUMYILECTBAMU BOJIbI
KaK TreTepoa3zeoTpornoobpasoBarelis SBIAOTCA €€ KpaiiHe HM3Kas B3aWMHas
pacTBOPUMOCTL € KOMIOHEHTaMU paszieNsieMoii CMecH; pacTBOPUMOCTDH BOZBI €
paccMaTpuBaeMbIMH nep(TOPLHMKIOATKAHAMH COCTABIAET OKOJIO 15 ppm. 2710
SBISETCS CYIECTBEHHBIM IPEUMyIIECTBOM, MOCKOJIBKY MI03BOJISIET Pa3/EATh BOLY
nekaHTanMeil W, TakuM oOpasoM, yCTpaHseT HEoOXOOUMOCTh B JIOPOTOCTOSALIEM
6i0Ke pereHepalyy pa3Zelsiolero areHra. Kpome TOTO, BOJa SABISCTCH
6e30MACHOH, HETOKCHYHOM MPUMECHIO, YTO BAXKHO, MOCKOJIBKY paccMmaTpuBaeMble

HCp(I)TOplIHKﬂOEUIKaHLI LIHUPOKO UCITOB3YIOTCS B MeOULHUHE.

Ta6muua 3. MaccoBbIil 1 MOJIBHBIH COCTaB reTepoaseoTpornos B cHUCTeMax TpaHC-
[1®]1 — Boza, uuc-I1O/] — Bona u BLI[" — Boza npu Temmeparype T u

aTMoc(hepHOM JaBlIeHUH.

( Cucrema Xpos, MacC. . XBoJjiA, MOIL. 1. i i N
tpauc-I11DJ] —Boma | 0, 1012+0,0050 | 0,7429+0,0095 92,2
mne-TIdJ1 — Bona | 0,1111+0,0014 0,7622+0,0023 | 92,5
BIII" — Boza 0,1230+0,0024 0,7956+0,0032 | 93,8

JKCIIEPUMEHTBI 110 PEKTU(DHKALUOHHOMY paszieIeH 0  POMBIIIIEHHbIX
o6pasuos cMecedt BLIT™ — uc-T1M]J] B mpucyTCTBUU BOJBI (Puc.13) mokasaiu, 4To
npy 100aBICHUU BOJBI TTPOMCXOIHT cyluecTBeHHas MHTeHCH(UKanus npouecca
paslieNeHusi CMeCH MO CPaBHEHHIO C pexrudukamueii 6e3 nobasieHus
pa3/ieNsIouX areHToB (Puc. 12). Kak BUIHO U3 pe€3yJbTaToOB HKCIIEPUMEHTOB, B
[PUCYTCTBUH BOJIBI uc-TTI®JI CTaHOBHUTCS JIETKONETY4HM KOMIIOHEHTOM BO BCEM
JCClIeOBAHHOM  MAra3oHe  KOHIEHTPALHH. [Ipu osrom, BLI' mponomkaer
KOHLIEHTPUPOBAThCs B KyOe naxe mpy ero konnentpanuax Hwie 0,01 mom 1. B
cBOIO ouepenb, Tpanc-T1MJ] Bo Beex OnbITaxX ABJICH JIErKOJIETYYUM KOMITOHEHTOM
J JIOCTATOYHO JIETKO OTIENAeTCs OT CMECH BLI — tuc-TI®/I. Tak, Hanpumep, BCETO
3a OJWH TEXHOJIOTHYECKHMH LMK METOA reTepoaseoTPONHON pekTHhuUKaLK C
MCIONB30BAHMEM BOBI O3BOJIMII KOHLEHTPUPOBATE: B BUC Ky6OBOTO MpOAyKTa —
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BLIT ¢ 40.82 % mac. 10 80.85 % mac.; B JUCTHILIATE — muc-TI1D/1 ¢ 30.41 % mac. 10
74.11 % wmac. Mcnonp3oBanue MeTona reTepoa3eoTPONHOM PEKTHOUKAIMA CMECH
mue-TIMJ — BII" ¢ BOJO# MO3BONAET TOTYHUTH B xy6e ¢paximu BLI YUCTOTOM
gonee 99,7% mac. a B JUCTUTLIATE nuc-TIM]] ¢ uucroToit Gosee 99,5% mac. Takum
0o0pazomM MEeTOZ reTepoa3eoTPOIHON PeKTHPUKALKMH C WCIIOJIb30BAaHUEM BOJbI KaK
pa3/eNISIoIero areHTa IMo3BOJAET 3 (eKTHBHO pa3eNiATh CMECh [1O/-bLI" Ha

YUCThIE KOMITOHEHTBI.

X, MOJLA (a) X, MOJLJL ©)
: -0 1
0.9 i
s g 0.9 o
08 .1 0‘8 ’/J
0.7 3 0,7 i L
0.6 \ 0.6 o T .
05 A 05 8> 8o
04 : 0.4 “‘~._EI ®
0.3 \. 0,3 § = :.“‘B\\
0.2 = > < 0,2 i -\_. il L ] \“
0.1 8.l e 0.1 Eros, o 8
- v ‘ ...... 2
0 tae . 0 =i Akt o
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0,6 0,8
n/N N

Pucysok 13. 3aBUCUMOCTb COCTaBOB ueTHIUISTa (CHHUN) 1 KyOOBOM KHUAKOCTH
(KpacHblii) OT CTENEHH or6opa n/N npu reTepoaseoTPOIrTHON pexTUdGUKaLMK CMECH
BLI-TId/] ¢ Bomoit. a — 6e3 tpanc-TI®/], 6 — B mpUCYTCTBUH tpanc-T1PJI. Ksaapar

— 1uc-T1D]1, TpeyrobHUK — tpanc-TI®/, kpyr — BLIT.

BBy HEBBICOKHX MOKa3aTeNel pasaeneHus Ui cmecu [TO/I-BLII" meTonoM
pekThUKaLy 6e3 pasieNsrolero areHTa, HaMiu Taxoke GBUT PACCMOTPEH IpyTro#
MPOMBIIIIEHHbIA METOJ OYUCTKH [1®]] ot mpuMecei - KpHCTAIA3ALIHM. CornacHo
JaHHBIM Puc. 5 NUHMS JIMKBHZYCa BO BCEX TPeX HCCIIeLyeMBIX CHCTEMax (TpaHC-
o1 — uuc-I1D/, tpanc-I1®J] — BUI" u mue-T1®J — BLI') umeeT MUHHMYM
TeMIIepaTypbl TUIABJIEHHs, YTO HAKIA/BIBACT TepMOIUHAMUYIECKIEe OTPaHHICHUA Ha
ToT MeTox paszienenus. CreayeT OTMETUTD, UTO paHee KpHUCTAJLTM3ALMS KaK METO/L

pas/ieNieHus HEIOCPEICTBEHHO CMECH BLI-T1®]] He paccmarpuBajlack.

BblM TPOBEAEHBI SKCIEPUMEHTBI I10 pa3neneHuIo HpOMBIIHHeHHOﬁ CMECH
nuc-TIPJ — tpanc-T1O/[ — BLII' MeronoM 00BbeMHOM KpUCTAJUTA3ALUH. Boeuto
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onpejiesieHo, 4YTO pasjielieHne B JaHHOW CMECH CYyILIECTBEHHO 3aBUCHT OT
coorromenust Tpanc-TIO/uuc-TIOJ[ B UCXOAHOM pactBope. Tak, ¢ pOCTOM
coorsouenus Tpanc-I10/1/muc-T1P/] KoHUEHTPALKs BLI[" B kpucTaiHueckoi dase
yMEHbIIAETCsl, OHAKO YMEHbIIACTCA 1 xonuenTpuposanue uc-TI1M/1 B TBEPION
daze, a TaxKe odmee oboramenue TBepaoi ¢aser IIDJI, BCIAEACTBHE HETO
KPUCTAIUTH3ALMOHHOE Pa3NC/ICHHAE (hpaKimii ¢ BHICOKAM CONEPKAHUEM tpanc-I1P/1
menee 2Q(eKTHBHO, YeM C BBICOKHM conepxanueM muc-T1D1, B 10 e Bpems, C
pOCTOM ~ TeMIIepaTypbl  [POBEACHHA mpolecca OOBEMHOM  KpHUCTALIH3ALHAN

TIPOMCXOIUT 3HAYUTENIbHAS unTeHcubuKamms ogncTku IO ot BIT.

Jlatee ObUM TIPOBEEHBI IKCICPUMEHTRI [0 KPUCTAIH3ALUOHHOMY
pa3/ie/IeHUI0 CUCTEMBI me-TIdJ — BIII. Beuto onpeaeneHo, 4To JKuakasd ba3a,
nony4eHHas B Ipouecce 06beMHONM KPUCTAIUIA3AINM, CONEPXKUT MEHbIIC
erKOMIaBKOTO KOMIIOHEHTa, YeM COCTaBBI, ONPEC/ICHHBIC METOJIOM BH3YyajlbHO-
MOJMTEPMHUYECKOTO aHanu3a Mpu TeX IKE TeMrepatypax. OJTO MOXeT ObITh
0GyC/IOBIEHO YACTUYHBIM 3aXBATOM MATOIHOTO pacTBOpa MpU KPUCTAJLIM3ALKMH U

HOMAIaHHEM MENKIX KPUCTAIUIOB B JKHAKOCTb IIPH pasieeHIH bas.

CTOUT OTMETUTH, UTO, HECMOTpS Ha TEPMOAMHAMMHECKOE orpaHu4YeHHe,
KOTOPBIM SIBIISIETCSI HaJM4IU€ 3BTEKTUKA B cucteme uc-TIDI — BII, obbeMHas
KpUCTATA3ALS MOXKET 6bITh 2 (HeKTUBHOM NPH pasieeHuH cMmecell ¢ COCTaBOM,
OTIMYAIOIIMMES OT IBTEKTHYecKoro. Tak u3 cmeceit muc-T1®J] — BLI" ¢ HCXOAHBIM
conepxanuneM muc-TIO = 0.7348 u 0.6447 Mo 1. 32 3 LMKJIA yIanoCh BbIACIHTE
uc-T1dJ1 uncroroii Gonee 0.99 moi. 1. OmHAKo, [T KOHLIEHTpali LUc [1D]] Hrxe
0.6 MONI Temieparypsl (a3oBoro mepexoia sBIIOTCA BechbMa HM3KHMH, UTO
3aTpy/HAET Peau3aluio npouecca. CHIKEeHHe TeMIleparyphl nporecca B CBOO
odepe/ib 3HAYUTEJILHO CHUKALT 30 (GEeKTHBHOCTH Tpolecca. Kpome TOTO, JIaHHBIH

MEeTOJ TPYAHOMACIITa0UpyeM Tpe6yeT MHOrOCTaAUHHOCTH.

C ydeToM YKa3aHHOTO, KpHUCTaLTH3ALMA MOYKET OBITH HCIIOJB30BaHa B

kagecTBe (PUHAIBHON CTaMU OYUCTKH muc-T1dJ1 or BLI, oxHako HE MO3BOISCT
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>hQEeKTHBHO pa3iensATh CMECh yKa3aHHBIX BEIICCTB HA YUCTHIE KOMIIOHEHTHI M

TpebyeT KOMOMHMPOBAHUS C APy MMM METONAMH

[ToyueHHbIH Ha MPEAbITYIIUX CTAIUAX [1®]] pencTapisieT cobol roTOBbIH
KOMMepUECKHi MPOILYKT, KOTOPbIH st criendUUECKUX 337124 MOXKET ObITh Jajiee

pasaelicH Ha OTIeJbHbI€ U30MEPHI.

DKCTIEPUMEHTHI MO Pa3[eNeHUIO CHCTEMBI ruc-T1®J1 — Tpanc-I1D/1 meToaoM
oGBEMHON KpUCTA/IM3ALMK TIOKA3aIM, YTO HECMOTpA Ha HAJIMUMEe 3BTEKTUKH B
nanHoi cucteme (puc. 5), MaHHbIH METON 3¢ dexTUBeH MpU pasJeeHuH cmecen
uc-T1DJ1 — tpanc-TIDJI B obnacTu COOTHOIIIEHUI U30MEPOB MEXY YUCTBIM TpaHC-
[I®J] u ero KOHLIEHTpalieH, COOTBETCTBYIOIIEH TOYKE OBTEKTHKH, IMO3BOIA
poiiensats  TpaHc-T1D/] gyueroroit  99.8%  mac. Hcexoms w3 3TOIO,
KPYCTA/UIM3AIMOHHBIA  METOA  pas/eNeHus MOXKeT OBITh HCIIOJIB30BaH UL
soinesienus Tpanc-I1DJ u3 cmecu muc-T1®J1 — tpanc-TI1D]L, onHaKo OrpaHHtCH

TOYKOM DPBTEKTHUKH.

Jlanee ObLIO MCCIENOBAHO pexTUUKALMOHHOE Pa3/esieHue CUCTEMBI LUcC-
1] — Tpanc-T1MJI, KoTopoe MOKa3alo, 9To BBULY OMU3KUX TeMIepaTryp KUMeHUsA
JI@HHBIX BEIIECTB ¥ HU3KHX KO3(QGOUIUEHTOB pa3JCICHIs JlaHHBIA MeToz Tpedyer
BONBIIIONO KOMHYeCTBa CTYTIEHEH pa3/e/ieHu. C npyro¥ CTOpPOHBI, pexTUhUKaIms
Moka3aja, JOCTaTouHyo 3(QdEeKTHBHOCTS Uil MPEOAONEHHs TOTKH 9BTEKTUKH |

pasjieJieHust B 001acTi MEXIY TOUKOM IBTeKTUKH ¥ ducThM 1uc-TID/L.

Mcxons U3 BhIIIECKa3aHHOTO, KOMOMHMpOBaHNUE KpUCTAIM3alHlK B obnacTu
mexay 4uctbiM TpaHc-IIO/1 1 TOuKOM SBTEKTHKH W peKTH(UKaluMH B 00IacTH
MEK/Ty TOUKOH IBTEKTUKHU U YMCTHIM muc-11D]] mo3BoseT nojiy4arb ¢paKLuy HUC-

[1®J1 u Tpanc-T1D]] uncToTon Gonee 99,6 u 99,8 mac. %, COOTBETCTBEHHO.

Yerpepras rJ1aBa 0CBAIIEHa pa3paboTKe HOBOTO METOAA pasJieieHus CMeCH
ruc-nepdropaeKaiuH, TpaHc-TiepGTOpAeKaInH, nepdrop(6y THILMKIIOTEKCaH), |
nepd)Top(7-MeTHn6Huumo[4.3.O]HOHaH) Ha  OTHE/bHbIE  KOMIIOHEHTHI Y

peaju3alii OTAe/IbHBIX Y3JIOB Ha TUIIOBOM 060py,IlOBaHHH.
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IpemioxkeH M peanu3oBaH Ha THIIOBOM 060pyIOBaHUN HOBBIH METON
pa3jieNieHytsi TIPOMBILLIEHHOH CMeCH MBLH — BLI" — uuc-TI1O/ - tpanc-I1D/] Ha

orzesbHbie KomrnoHeHTs! (Puc.14).

e

‘. | MBITH(99.8% wmacc.)
: l,_ it >
_‘__'
MBUH |
(>95% um.);
 ——— i — ume-T1MJ1 r ................... —— W_umﬂ
rrpauecnl (99.6% mace.) | (99.8% macc.)
— 2 | — s >
| |
MBIH | +2.&{1 o/
(80% mace.) ;2 (99.5% macc.)

NpHMEC

iy

R T —— v DOE
| BLT+TION | ] { ]
Hexoman | | ! (97%mace.)
e | 17 , 21 i 22
e L____ . -

BII(99.7% mace.)

PucyHnok 14. Merox pasaeneHus npombitierHoi cmecn MBLH — BLII" — uuc-
[1®1 — panc-IIO. 1.1 1 1.2 - pexkTudukanus; 1.3 — rerepoaseoTponHas
peKTH(hUKALIHS C ALETOHOM; 2.1 — reTepoaseoTporHas pextuduKais ¢ BOAOH; 2.2
KpHUCTAIM3ALUS WM PEKTUDUKALIAS 1 3 — KOMOMHUPOBaHKE KPUCTAILIM3ALNN U

peKTUDHUKALH.

[Mocie0BaTebHOCTh OMepaluid BKIIOYAET B cebs peKTH(PUKAIUOHHOE
spitesieane  MBIIH  (cTamus 1.1) ¢ nocjexyroen OYUCTKOH METOHAOM
pextuuKauy  (cTagus 1.2) ¥ JOOYMCTKOH METOIOM reTepoa3eoTPOIHOM
pekTudUKAIMKM B TPUCYTCTBHHM aleTOHA (cramuss 1.3) ¢ momyueHHEM (bpakumit
MBLIH uucroroii 99,8 % mac. [lanee, u3 nony4eHHas B ky6e cmech BII™ — ITD/I
pas/enseTcs MeTOIOM reTepoa3eoTpPOIHON PeKTU(GUKALIMK B IPUCYTCTBUM BOBI C
nonydenuem ¢paxuuit BLIT (99,7 % mac.) B Ky6e u I[T®J1 (97% mac.) B AUCTUILIATE
(Cramust 2.1). Dpakuuu [ID]] nanee NPOXOAAT MOIONHHTENbHYIO OYMCTKY OT
npumeceit BIII' MeTOOM KpHCTAUIM3ALMK HIH pexrudukapn (Cramus 2.2).
[Monyuennsiit [IO]] (99,5 %o Mac.) MOXET GBITH Jasiee paszeieH KOMOUHHPOBAHUEM
KpUCTAIIM3ALMM ¥ PEKTU(UKAIMN HA OTACNBHBIC usomepsr: Tpanc-TI®J (99,8 %

mac.) u muc-I1®J1 (99,6 % mac.) (cramus 3).
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OcHOBHBIE Pey3JIbTAaThl H BbIBOAbI

1)

2)

3)

4)

5)

PaspaGoraHbl ~ TEOpPETHYECKHE  OCHOBBI ~ HOBOM  TEXHOJOTMYECKOH
[10CJIE/IOBATENBHOCTH TPOLIECCOB  Pa3leNieHUs IPOMBIIIIEHHOM CMeCH
riep)TOpHPOBAHHBIX LIUK/I0ATKaHOB. TeXHOIOrHYeCKas MOCIIeA0BATEIbHOCTD
peajn30BaHa Ha TUTIOBOM O00OPYIOBaHUH

Pa3paboraHsl IIPOLIECCHI pazjeneHus cMmecu nepgrop(7-
meTun6umkino[4.3.0]Juonan) — neppTop(OyTUILMKIOreKcaH) —  IHc-
nepdTopaeKaiH — TpaHC-NepPTOpAeKaTMH Ha YHCThle KOMIIOHEHTHI M
KCCiIeI0BaHbl (PU3UKO-XUMUYECKHE OCHOBBI JAHHBIX IIPOLIECCOB.
[pemnoxensl 3(G(GEeKTUBHBIE TeTepoa3eoTPONoodpasyrome areHTsl ULl
MHTeHCU(UKALUK TTpoLecca peKTU(HUKALHOHHOTO BhlAeseHus nepdrop(7-
metunbuimkno[4.3.0]Jsonana) u nepdrop(Oy TUILKKIOTEeKCaHa) YHCTOTOM
99,7% mac. u 99,8 % Mac. COOTBETCTBEHHO;

TTpeanoxeH MeToll, OCHOBAHHBIA Ha KPUCTAJUIM3ALMA ¥ PEKTHPUKALUU JIs
nony4eHus nepdropaeKaiHa YUcToTol 99,5% Mac. u ero mociueyromero
pasjeneHus Ha OT/JeJbHbBIE LIC- U TPAHC- U30Mephbl YUCTOTOM 99,6% Mmac. u
99,8% mac. COOTBETCTBEHHO.

Unentuduuupoansl ocHoBHble C10 mepdropupoBaHHBIE LMKIOAIKAHBI,
BXOJSIIME B COCTaB NMPOMBILUIEHHON cMecH (TOpUpoBaHUS HadTanuHa M
onpeiesieHsl UX (HU3UKO-XUMHYECKHe, TEPMO(PU3NYECKHE U CIeKTpasibHbIe

CBOMCTBA.

Cnucoxk padoT, onyOJIHKOBAHHBIX M0 TeMe AHCCePTALHH

CraThy B )KypHaJlax, BXOMAIIMX B MEX/IyHapOIHbIe cUCTeMbl IUTHpoBaHus Web of

Science u Scopus:

1. Polkovnichenko, A.V.; Lupachev, E.V.; Kisel’, A.V.; Kvashnin, S.Y.; Kulov, N.N.

Perfluoro(7-Methylbicyclo [4.3.0]Nonane) and Perfluoro(Butylcyclohexane):

Physicochemical, Thermophysical, and Spectral Data. J. Chem. Eng. Data 2023, 68,
499-517.
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7 A. B. Ionkosuuyenko, E. B. Jlymaues, A. B. Kuceasn, C. 5. Kpammnun, H. H.
Kysos. Pazaenenne IPOMBILUICHHOH CMECH MPOLyKTOB ¢ropupoBanus AeKanMHa
WK HadTaIMHa. Pa3paboTka  TEXHOJOIUH OYUCTKH nepprop(7-
meTHnOuiuKiIo[4.3.0]HOHaHa) ~ OT  ONM3KOKHMIISIIHMX npuMecedl  METO/IOM
reTepoaseorTponHoii  pekrndukanun  TeopeTutieckue  OCHOBEI XUMUYECKOU
texuonoruu, 2023, Tom 57, Ne 5, ¢. 495-506 [Polkovnichenko, A.V.; Lupachev, E.V.;
Kisel’, A.V.; Kvashnin, S.Y.; Kulov, N.N. Separation of an Industrial Mixture of
Decalin or Naphthalene Fluorination Products. Purification of Perfluoro(7-
Methylbicyclo[4.3.0]Nonane) from Close-Boiling Impurities by Heteroazeotropic
Distillation. Theor. Found. Chem. Eng. 2023, 57, 779-790].

3. A. B. INonkosuuuenko, H. H. Kynos, A. B. Kucean, H. H. Kypuusn, C. 4.
Kpamuun, E. B. Jlymaues. Pasnenenue MPOMBILIJIEHHON CMECH TPOyKTOB
¢ropupoBaHus JeKaluHa WM napramuHa. DOUIMKO-XUMHYECKHE  OCHOBBI
KpUCTA/UIU3alMy  OMHAPHBIX cMecell 1Mc- W TpaHc-nepdroprexanuHa  H
nepbropOy THIILMKIOreKcana. TeopeTuieckue OCHOBBI XUMHAYECKOW TEXHOJIOTHH,
2023, Tom 57, Ne 6, c. 638-645 [Polkovnichenko, A.V.; Kulov, N.N.; Kisel’, A.V.;
Kuritsyn, N.N.; Kvashnin, S.Y.; Lupachev, E.V. Separation of an Industrial Mixture
of Decalin or Naphthalene Fluorination Products. Physicochemical Foundations of
Crystallization of Binary Mixtures of Cis- and Trans-Perfluorodecalin and

Perfluorobutylcyclohexane. Theor. Found. Chem. Eng. 2023; 57]

4. Lupachev E.V., Voshkin A.A., Kisel’ A.V., Kulov N.N., Zakhodyaeva Yu.A.,
Polkovnichenko A.A. Separation of an Industrial Mixture of Decalin or Naphthalene
Fluorination Products:  Cis-Perfluorodecalin, Trans-Perfluorodecalin ~ and
Perfluoro(butylcyclohexane): Physicochemical, Thermophysical, and Spectral Data
Processes. 2023.V. 11,Nel1

5. Polkovnichenko A.V., Lupachev E.V.,, Kisel’ A.V., Kvashnin S.Ya., Kulov N.N.
Perfluoro(7-methylbicyclo[4.3.0]nonane) Purification  from  Close-Boiling

Impurities by Heteroazeotropic Distillation Method. Engineering Proceedings. 2023

V.37, Ne 1,72
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6. Kisel A.V., Polkovnichenko A.V., Lupachev E.V.,, Kuritsyn N.N., Kvashnin S.Ya.,
Kulov, N.N. The Process of Isolation, Using Crystallization of Cis- and Trans-
[somers, of Perfluorodecalines from an Industrial Mixture of Electrochemical

Fluorination of Napthaline. Engineering Proceedings. 2023. V. 37, Ne 1, 85
Te3ucsl MeXIyHAPOJHBIX ¥ POCCHUCKUX KOH(pepeHIHH

1. Knceanb A.B., Jlynaues E.B., ITonkopaudenko A.B., Kpamnun C.51., Kynos H.H.
PasfefeHde  NPOMBIIUIEHHONH ~ CMeCH  NPOIYKTOB  JJIEKTPOXHMHHYECKOTO
(TopUpOBaHUs JAeKaTWHA WK HadTaluHa, I1I Bcepoccuiickas KoH(epeHIus UM.
Axanemuka B.J. OsbuapeHko «OpraHu4eckde paauKaibl H OpraHAdecKai
neKTpoxuMus: (yHIaMEHTaJIbHbIe M MPUKIIAJHBIC ACTIEKTBLY, 2023 . UuctutyT
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