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BJAUAHUE ITPUPOABI HOJTAPHOT'O PACTBOPUTEJIA HA DOKCTPAKIIUIO
HNOJIMIUKINYECKUX APOMATHYECKUX YIVIEBOAOPO/JOB U3 'EKCAHA
N I'EKCAHOBBIX PACTBOPOB IIMPOJIN3HBIX IPOAYKTOB

AHHoTanms. V3ydeHa sKCTpakIus NOTUIUKINYECKUX apoMaTH4YecKuX yriaeBogopoaos (ITAY), comepkammx oT ABYX
J0 IECTHU LUKJIIOB B MOJIEKYJIE, KaK CPOLICHHBIX, TAK U U30JIMPOBAHHBIX, PAHEC HE UCCICAOBAHHBIMU CUCTEMAMHU H-TC€KCAH —
TIOJISIPHBIA OPraHMYECKUI PAaCTBOPHUTEIIB: IIPOIHIICHTIIHKOIb, TPUITHIICHIIIMKOIb, TETPAdTUIICHIIINKOINb, CYJIb(OJIaH U CMECH
numerniadopmaMua ¢ Bonoi. ViceaenoBana 3KCTpaKIMsI HEKOTOPEIX paHee He H3YUYSHHBIX apOMAaTHYECKUX yTIEBOI0POIOB,
YacTO BCTPEYAIONIUXCS B IMHUPOJM3HBIX CMECSX: MHJCH, 2-MeTHIHadTanuH, oudeHnn, 2-3TunHadTaniH, 2-3TeHnIHa(Ta-
TuH, OudennieH, TupeHnIMeTaH CHCTeMaMHU H-TeKCaH—TIONAPHBIN opranndeckuii pactoputens. Haiineno, 4ro 3aBucumo-
CTH KOHCTAHT paclpeeeHus OT cTpoeHusa MosieKyn ITAY u mpupoasl MossipHOr0 pacTBOPUTEIISI HMEIOT OOLIUI XapakTep
Y JIONOJIHSIOT YCTAHOBJICHHBIE paHee 3akoHoMepHocTH. [Ipennoxens! Hanbdonee >GpGEeKTHBHBIC U CEIEKTHBHBIC PACTBOPUTE-
1 1 u3Bnedenus ITAY u3 nuponausHeix cMeceil.
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INFLUENCE OF THE POLAR SOLVENT NATURE ON THE EXTRACTION OF POLYCYCLIC AROMATIC
HYDROCARBONS FROM HEXANE AND HEXANE SOLUTIONS OF PYROLYSIS PRODUCTS

Abstract. Extraction of polycyclic aromatic hydrocarbons (PAHs) containing from two till six cycles in the molecule,
both sequestered and isolated, with previously unexplored n-hexane — polar organic solvent systems: propylene glycol,
triethylene glycol, tetracthylene glycol, sulfolane and mixtures of dimethylformamide with water has been studied. Extraction
of some previously unexplored aromatic hydrocarbons often presented in pyrolysis mixtures (indene, 2-methylnaphthalene,
biphenyl, 2-ethylnaphthalene, 2-ethenylnaphthalene, biphenylene, diphenylmethane) in n-hexane-polar organic solvent systems
has been studied as well. The dependences of the distribution constants on the structure of PAH molecules and the nature
of the polar solvent were found to complement the previously established patterns. The most effective and selective solvents
for PAHs extraction from pyrolysis mixtures have been suggested.
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BBenenme. ApoMatndeckue yTieBOIOPOABI — UCXOMHOE CHIPHE MJISI TPOMBINIIICHHOTO TOTYYCHUS
pa3iIuuHBIX opraHnudeckux Bemects [1]. [lonmumukinueckre apoMaTnaecKue yIiieBoA0POAbl 00pa3yoTes
B pe3yJibTaTe MHOTUX BBICOKOTEMIIEPATYPHBIX MPOIECCOB, B YACTHOCTHU MPU MUPOTU3HBIX MPOLECCax
Y HETNOJTHOM CTOpaHUHU OPTaHMYECKHX BEIIECTB U 00JIaJaf0T BRICOKOW TOKCHYHOCTRIO [2—5]. U3yueHue
HX DKCTPAKITUH MOISIPHBEIMU PACTBOPUTEIISIMHE M3 PA3HBIX MMHPOM3HBIX 00BEKTOB SIBISICTCS BEChMa akK-
TyaJIbHBIM, TIOCKOJIBKY PE3YJIBTAaThl MCCIICAOBAHUS TMO3BOJISIT ONPEACIUTh HAanOOJee MepCreKTUBHBIC
pacTBOPUTENH ISl KOHIICHTPUPOBAHUS U u3BiedeHUs [IAY u3 muponu3HbIX cMecel, a Takxke A
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OYHMCTKH PA3INYHBIX OOBEKTOB OT TOKCHYHBIX MOJIHAPOMaTHUECKUX yTiieBoroponos. Kpome Toro, npen-
JlaraeMble B CTaThe Pe3yJIbTaThl UCCIIENOBAHUS IKCTPakK [TAY nonsipHbIMH OpraHU4eCKUMH PacTBO-
PUTEIISIMU TIO3BOJISIT BHECTH JIONIOJHEHHUS B CYIIECTBYIOUIMI OaHK JaHHBIX IO UX KOHCTaHTaM pac-
TIpesieeH U ..

Uenb nanHoii paboTHI — HccIeI0BaHUE 3aKOHOMEpHOCTeH skcTpakiuu [1AY panee He uccienoBas-
HBIMH TOJISIPHBIMH PACTBOPUTENSIMH M BBISICHCHHE BO3MOKHOCTH CEJIEKTHBHOIO U 3((EKTUBHOTO M3-
BJICUCHHMSI APEHOB U3 MOJIEJIbHBIX T'€KCAHOBBIX PACTBOPOB, a TAKXKE MUPOIU3HBIX CMECEH.

MarepuaJibl 1 METOABI HCCJIeIOBAHUS. B cucreMax n-rekcaH—IoJsipHbIA PacTBOPUTEIb ONpe/ie-
JICHBI KOHCTAHTBI pacipeeseHus 23 TOJINIUKINYECKUX apOMaTHUECKUX YTIIEBOJOPOIOB KaK MOJCIb-
HBIX, TaK ¥ COACPIKAIIMXCS B MUPOJIU3HBIX cMecsX. B kauecTBe mossipHOit (a3bl CTIONB30BATH U3y YEH-
HBIE paHee dTrieHruKoIb (O), anerorutpun (AH), mumeruncynbdorenn (IMCO), aumeTtrnhopmaMua
(AM®A); u panee He uccienoBanuble TuATUIACHITHKOND (21, Tpuatunenrnukons (Tp3l'), mpomnu-
nerraukoinb (I1IN), rerpastunenrnukons (TOI), cynbdonan (Cynbd), cMech quMetuidopmamuia ¢ 5
u 10 06.% Boasl (MDA 5, AMDA _10).

B kauectBe 0OBEKTa HCCIEIOBAHUS HCIOJIB30BAJIM MHOTOKOMIIOHEHTHBIM CTaHAAPTHBIH pacT-
Bop [TAY (anenadren, anenadTrieH, anTpareH, 6en3(a)anTparex, oeu3(g,h,i)nepuenH, 6eH3o(a)nupeH,
oen3(b)dyopanten, oens(k)ayopanren, nubdens(a,h)anrparen, nunaeHo(l,2,3-c,d)nupen, HaTaauH, Mu-
peH, peHaHTpeH, GpruyopaHTeH, GIIyOpeH, XpU3eH), COCTOAIIUHN U3 cMecu OeH30 : auxiopmeTad (50:50),
KOTOPBIM ynapuBajy J10CyXa U 3aTeM PacTBOPSIIN B rekcaHe. M3 mpoayKToB MUpoIr3a HU3KOTEMIIepa-
TYPHOT'O KaTaJIMTUYECKOTO PA3JIOKEHUS MPONaH-OyTaHOBOW CMECH Ha CTaJMU CHHTE3a YIJICPOOHBIX
HaHOMAaTepHaJIOB [6] ObLTa MccIemoBaHa IKCTPAKITUS CICAYIONMIIX apOMATHUECKUX COCTMHECHUN: WHICH,
2-metunHadTanuH, OUpeHmI, 2-3TUIHAPTANNH, 2-9TeHuIHAQTaIuH, OnQeHuieH, TupeHuIMEeTaH.
BemecTtBa M3 MUPOMU3HBIX CMECEH MOIJIOLIANN H-TeKCAaHOM. |'eKcaHOBBIE PAacTBOPHI YTIEBOJOPOAOB
9KCTPArupOBaJIM NOJISIPHBIM OPraHMYECKUM PACTBOPHUTENIEM U PACCUUTHIBAIM KOHCTAHTHI pacipesese-
HHUS BEMecTB (P) cormacHo MEeTOAMKE, ONMCaHHOU B padote [7].

Temneparypa skcrpakuuu — 20£1 °C, 3a UCKIIIOUEHHEM CHCTEMBI C HCIOIb30BAHUEM CYIIb(OIIaHa,
rze remiepatypa osuia 30+1 °C. Bpems 1ocTHXeHUS SKCTPAaKIIMOHHOT0 paBHOBecus 1uist AH, cynbdo-
nana, JIM®A, JIMCO, cmecu JIM®DA ¢ 5 u 10 00.% Boasl cocTaBiasiio 3—5 MHUH; A 0ojiee BA3ZKUX
xunkocrteit OF, I1T, 12T, Tp3I, TOI' — 10—15 mun. [lorpenrHocT pe3yabTaToB B BETUINHAX KOHCTAH-
THI pacrpenenenus He npesimanu +£20 %, a caMu BeNMYUHBI P 1714 U3YyUEHHBIX paHee BEIIeCTB XOpo-
IO COTJIaCOBBIBAJIUCH C JIUTEPATYPHBIMU AaHHBIMH [7, 8]. IHKpeMEeHThl METUJICHOBOH M BUHUIIBHOM
TPy B3SThI U3 paboTsl [9].

WnaeHTHGUKAIINIO U KOJIHMYECTBEHHOE ompeneincHne [IAY B rekcaHOBBIX pacTBOpPax IPOBOIHIIH
C UCIIOJI30BaHUEM Ta30BOro xpomaromacc-crekrpomerpa Agilent Technologies 7890A/5975C (CILA)
¢ KanuJsapHoit konoukoit DB-5SMS (30 m x 0,25 mMm X 0,25 mkxm). ['a3-HOCHUTEND: Tenuii (CKOPOCTH TO-
Toka — 1 mMa/muH). O6beM BBOIUMON MpoObl — | MKJI. YciaoBus XpoMaTorpadupoBaHUs: TeMIeparypa
TepMocTaTa ¢ MOMeHTa BBoja MmpoOsl noBkimanack ot 80 10 300 °C co ckopocthio 10 °C/mMuH, 3aTem
BblIep)KHBajack B TeueHue 20 MuH. [lapameTpsl Macc-CeeKTUBHOIO JETEKTOPA: MOHU3ALMS JIEKTPOH-
HBIM yAapoM, sHeprust nonmsanuu — 70 3B, Temneparypa nonnoro ncrounuka — 230 °C; temnepatypa
kBagpynons — 150 °C. B cnyuae ananusa [1AY, conepkamnxcsi B TUPOIU3HBIX CMECSX, HACHTUPHUKALNIO
COCAMHEHUH MPOBOAMIIN 10 BPEMEHAM YJICPXKUBAHUS BEIICCTB C MOMOLIbIO OMOIMOTEKH MacC-CIIeK-
TpoB NIST98 B perkuMe IMOTHOTO CKAaHUPOBAHUS Macc-IeTeKTopa. J1Jis MOBBIICHUST N30UPaTeTEHOCTH
Y YyBCTBUTEJIIBHOCTH METOJIA IIPU aHalin3e MojienbHbIX [TAY XxpoMaTorpadupoBaHie SKCTPAKTOB IPO-
BOJHJIU ITPH pab0Te MacC-CENEeKTUBHOTO ICTEKTOPA B PEXKMME MOHUTOPUHTA BEIOpaHHBIX MOHOB [10, 11].

Pe3yabraThl M MX 00cyxKAeHHE. DKcmparyus Mooeavrvix [IAY. JlocTaTouHO XOPOIIO H3y4eHa IKC-
tpakus [TAY numerundpopmamugom (IAM®DA), numetuncynbpoxcunom (JJMCO), sTHIeHTIHKOIEM
(BI') u aneroruTpusiom (AH) [7, 8]. B HacTosmmelt paboTe MbI TOTIOJHUIN JaHHBIE U MIPOBEIIH IKCTPaK-
o MozenbHbIX [TAY paHee He MCCleIOBaHHBIMU OIS PHBIMU PACTBOPHTEIISIMU.

W3 Tabn. 1 BUIHO, 4TO BEMMYMHA KOHCTAHTHI PACIPEICICHHS CYyIECTBEHHBIM 00pa3oM 3aBUCUT
U OT IPUPOABI APOMATHIECKOr0 YIJIEBOAOPO/a, U OT TUIIA IOJISIpHOTO pacTBopuTeis. Mexons us Benu-
YUH KOHCTAHT PACHpPENENICHHs, MOXKHO COCTAaBUTh CIEAYIOIIMM Psifi pocTa CPOACTBA YIJIEBOAOPOIA
K TIOJISIpHOM (hase:
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Tab6nuna 1. 3HaYeHNsI KOHCTAHT pacnpeeeHUsI MOAEIbHBIX APOMATHYECKHX COeTHHEeHHIT
B JKCTPAKLIMOHHBIX CHCTEMAX H-TeKCaH — oJsipHas ¢a3a

Table 1. Distribution constants of model aromatic compounds in hexane — polar phase extraction systems

BelmecTso srx/fnr /Jnor /rpar/[or /|an+/[iMoar TiMoA 5~ [aMaA 10 |aMCO3” [Cyasd
Tewy| /0,30 /0,25 /0,23 /0,21 /0,18 /0,13 0,11 0,15 0,19 0,20 0,21
Hagrammn 95 | 633 | 1,81 | 1,51 | 1,21 | 0,67 | 0,29 0,61 0,89 0,50 0,54
Auenadrunen | 4,8 | 3,20 | 091 | 076 | 0,61 | 029 | 0,17 0,39 0,58 0,24 0,28
Auenadren 16 | 107 | 3,05 | 2,54 | 2,03 | 0,56 | 0,46 1,07 1,63 0,61 0,74
®ryopen 69 | 460 | 131 | 1,10 | 088|052 | 0,8 0,60 0,94 0,45 0,24
Denantpen 1 [ 733210 1,75 [ 140 | 0,8 | o011 0,31 0,49 0,31 0,29
AHTpaleH 15 | 100 | 2,86 | 2,38 | 1,90 | 1,0 | 0,17 0,65 0,88 0,40 0,25
Onyopanten | 15 | 10,0 | 2,86 | 2,38 | 1,90 | 049 | 0,18 0,47 0,64 0,29 0,33
Iupen 14 933|267 | 222178052 o 0,44 0,59 0,27 0,17
bens3(a) 10 | 667 |19 | 1,59 | 127 | 0,62 | 0,09 0,29 0,39 0,18 0,19
aHTpaLCH
Xpusen 76 | 507 | 1,45 | 1,21 [ 097|053 | 0,06 0,18 0,24 0,11 0,12
Bers(b) 8.6 | 573 | 164 | 1,37 | 1,00 [ 024 | 0,09 0,26 0,35 016 | 017
(bryopaHTeH
Beus(k) 87 | 580 | 1,66 | 1,38 | 1,10 | 0,26 | 0,10 0,31 0,42 0,19 0,20
(byopaHTeH
Bens(@mmpen | 8,4 | 560 | 1,60 | 1,33 | 1,07 | 0,24 | 0,08 0,16 0,22 0,10 0,12
Muneno(1,2,3-| g5 1 s 47 | 156 | 130 | 1,04 | 026 | 0,08 0,23 0,31 0,14 0,15
¢,d) mupen
HuGens(a,h) 89 | 593 | 1,70 | 1,41 | 1,13 | 0,26 | 0,10 0,18 0,24 0,11 0,15
aHTpaLeH
ben3(g,h.) 85 | 567 | 1,62 | 1,35 | 1,08 | 031 | 0,10 0,24 0,33 0,15 0,17
TICPpUJICH

[Ipuwmedanue. *Janasie u3 padotsr [1].

JIM®A>IIMCO = Cynbdonan> AHSTI>Tp > >TIT>0T

W3y4eHHbIe pacTBOPUTENIN B COOTBETCTBUHU C Pe3yJibTaTaMu padOTHI [7] MOKHO pa3AeiauTh Ha Clie-
JyIOIWe TPYIIBL TuKonu 0e3 a¢upHod rpynmsl — O u [T rmukonu ¢ a¢upHoii rpynmoit — JI3T,
TpOI' u TOI'; anpoToHHBIN pacTBOpUTEnb — AH; moNsipHBIE pACTBOPUTENHN C SIPKO BBIPAXKEHHBIMH
3JIEKTPOHOAOHOPHBIMH M OJHOBPEMEHHO DJICKTPOHOAKIIENTOPHBIMHU cBoiicTBamu — JIM®DA, JIMCO,
cynbdoinan, cmeck JIM®DA ¢ 5 u 10 06.% Bopbl.

BennunHa KOHCTaHTBI paclpeieeHus apeHOB B IEPBOM HPUOIMKEHUN SBIseTCS (DyHKLUUEH HMH-
KpEMEHTa METHIICHOBOH TPYIIITBI ICH2 (compBohoOHOTO dddekTa pactBoputens [9, 12]), ocobeHHO
B TpyIIIE TOTOOHBIX pacTBopuTenei. PaccMoTpuM cuctemsl ¢ yaactrueM auoios (O u I1IN), y koTopsix
[IPH MIEPEXo/ie OT MEPBOr0 PACTBOPUTEIISI KO BTOPOMY HHKPEMEHT METHUIICHOBOH IPYIIIBI MO TIOHSATHBIM
MPUYMHAM YMEHBIIACTCS, YTO BEAET K MaJeHuto BeanuuH P. OxHako 3HaueHus P ocTaioTcs 0CTaTou-
HO BBICOKMMHU H HE CYIIECTBYET OJIHO3HAYHOM 3aBHCUMOCTH U3MECHEHHS BETMYMHBI P OT Ycia IIUKJIOB
B MoJjiekyJe apeHa. Ol [1I" — pacTBopuTeny, HaMMeHee aKTHBHO COJIbBATUPYIOLINE apOMaTHUECKUE CO-
€IIMHEHMS], BBUlY UX CHJIBHONM CaMOACCOLMAIMK U OTCYTCTBUEM B MX MOJIEKYJIAaX CIIOCOOHBIX K T-KOM-
MJIEKCOO0Pa30BaHUIO YYACTKOB C MOJIEKYJIAMU apOMAaTHUECKUX COeAMHEHUH. J{J1s1 TaHHOH rpymnsl pac-
TBOpHUTEJICH XapaKTepHO MaKCUMaJIbHOE 3HAU€HHe KOHCTAHT pacupenenenus, T. €. O u 1l asisroTcs
HauMeHee d(h(HEeKTUBHBIME PACTBOPUTEISIME ISl n3BlieueHus [TAY.

Jlns BTOpOI paHee He u3yueHHOU rpynnsl pactBopureneii — [I0I, TpOI' u TOI' — xapakTepHo 3a-
METHOE MaJeHne BeandnHbl P. BuaHo, 4To nosiBieHUEe 3(pUPHOTo KUCIOPOAa B MOJIEKYJIE INIMKOJIS IIPHU-
BOJUT K 3aMeTHOMY majaenuto P no cpaBuenuto ¢ DI u I1I. C pocTom uncna MUKIOB B MOJIEKYJIE apoMa-
TUYECKOTO COCIUHEHHUS 3/1€Ch TAK)KE HET YETKOM 3aBHCMMOCTH KOHCTAHTBI paclpeieseHus: OT Jucia
uukioB B Mosiekynie [TAY. [lnsa TOI mo cpasrenuto ¢ JIOI HaOnronaeTcs majieHne BeTUIHHBI P, KOTOpoe
SIBJISICTCS OLIYTHMBIM B CHITY 3aMETHOTO Ma/ICHHUS ICHZ. VY naHHOU I'pyMIIBl pacTBOpUTENEH 3)PEKTUBHOCTD
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u3BJIeueHHs ropaszao Bbilre, yeM y O u I, Ho Benuuuna P Gombiue 1, TO3TOMY OHU HEIOCTATOYHO
a¢dexTuBHBI 11 u3BiacucHUs [1AY.

Takum 0Opaszom, ass rpymmnoBoro ussiedenus [IAY u3 yrieBoJoponHbIX pacTBOPOB INIMKOJIN HC-
MOJIb30BATh HEPALMOHAIBHO, OCKOJIBKY MX KOHCTAHTHI pacnpeneneHus HamHoro Beime JIMCO, JIM®A
u cynbdonana. B ciydae monspHOro ampoTOHHOTO PaCTBOPUTENS — AllETOHUTPHUIIA TAK)KE HET YETKOU
3aBUCHMOCTH MEXIYy 3Ha4eHHeM P ¥ YWCJIOM ITUKIJIOB B MOJIEKYJe apeHa, XOTs P 0CTaTOYHO HU3KH
B CHJTY HEOOJIBIION BETHYNHBI ICHz.

K gerBepToii rpyrmime pacTBOpUTENEH C TaK HA3bIBAEMBIM «OOPAIIEHHBIM» PSIZIOM SKCTParupyeMo-
crtu [8, 13, 14] otHOCsSTCA cynmbdonan, IMCO n IM®A, mis KOTOphIX P YMEHBIIACTCS B 3aBUCHIMOCTH
OT YHCJIa IIUKJIOB B MOJIEKYJIE apOMAaTHYECKOTO COeTMHEHUS, Y KOTOPHIX P oT HadTanmHa k 6er3o(g,h,i)
nepuiieHy yMeHbIaeTcs B 3 paza. DTo OOBSICHAETCS SIPKO BBIPAKEHHBIMH JIEKTPOHOAOHOPHBIMH U OI-
HOBPEMEHHO 3JIEKTPOHOAKIENTOPHBIMH CBOWCTBAMH PACTBOPHUTENEH, BCIEJICTBUE YEro C y4acTHEM
3THUX PACTBOPHUTENEH MOTYT NMPOTEKaTh PEaKIMU T-KOMIUIEKCOOOpa30BaHUsA C MOJEKYJIaMH apeHOB.
[Tpu 3TOM PIEKTPOHOAKIIEITOPHBIC IEHTPHI KMEIOT OOJIBIION pa3Mep U JIErKO MOJSPU3YEMBbI, UTO CIIO-
COOCTBYET T-KOMILIEKCOOOPAa30BaHUIO C TT-3JIEKTPOHHOU MIIOTHOCTHIO [TAY. MIHTEpecHo, 4TO BBEICHHE
HeOomnpIIoro konnyectsa BoAbl 5 U 10 00.% B JIM®DA BBI3bIBaCT CYLIECTBEHHBIN POCT HHKPEMEHTA Me-
THUJICHOBOM I'pYIIBI U ONPEAEICHHOE YBEINUEHNE BETUYNHBl KOHCTAHTBI PaclpeieleHNs], HO 3aBHCHU-
MOCTB P OT yuciia IMKJIOB B MOJICKYJIe apeHa ocTaeTcst npeskHeil. Takum oOpa3oM, cucTema H-reKcaH —
cMech JIM®A ¢ 10 00.% BoabI MO BEIMYUHAM ICH2 siBIIsieTCS mpubOimkeHHor mozenbio JIMCO, xots
Y 3aMETHO YCTYIaeT eMy 1o BenuunHaM P. Crenyet otMeTuTh, uto AMCO, cynsdonan u cmecs IM®DA
¢ 10 00.% BomBI XapaKTEPU3YIOTCS BHICOKOW CEIEKTUBHOCTHIO Pa3/IeJICHHS apeHOB OT anu(aTHIecKuX
YIJIEBOAOPOJIOB UCXOJS U3 UX ICHz [9].

N3BecTHO, 9TO KOHJICHCHPOBAHHBIE ApOMATHIECKHE COSTUHEHUS C IMHEAPHBIM THUIIOM COUYJICHEHU S
COJIbBATUPYIOTCS MOJSPHBIMHI OPTaHUYECKUMH PACTBOPUTEIIMH HECKOIBKO Xy)Ke, YeM apeHbI C aHTy-
JIIPHBIM THUTIOM COYJICHEHWS KOJIIl B MOJIEKyJie apeHa. BiusHue TUna COYJICHEHNS ITUKIJIOB B MOJIEKY-
JlaX apoOMaTHYECKOTO COSAMHEHUS Ha 3HaUeHHEe P omncaHo B pabore [8]. [laHHOE sIBJICHHE coTiiacyeTcst
C TIOTyYeHHBIMH JJAHHBIMU (CM. XpH3eH — OeH3(a)aHTpaleH; HapTaIuH — aHTpalneH — (peHaHTpeH — OeH-
30(a)aHTpareH — XpU3cH).

Takum 00pazoM, 3aKOHOMEPHOCTHU dKCTpakiuu [1AY, ycraHOBICHHBIE ¢ IPUMEHEHUEM METO/Ia Ta-
30BOM Xpomarorpaduu, HaXOASTCS B TOJTHOM COTJIACHH ¢ pe3yiibraraMu padoT [7, 8, 12], koTopsie ObLIH
MOJTYUYCHBI METOJaMH (POTOMETPUHU U BEICOKOA((HEKTUBHOH JKUIKOCTHOH XpoMaTorpapuu ¢ YD-nerek-
TopoMm. [1o3TOMy OHH JTOTIONTHSIOT U MOJTBEPIKIAIOT UX.
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Puc. 1. XpOMaTOFpaMMa TEKCaHOBOI'O pacTBOpa HI/IPOJ’[I/I3H0171 CMECH 0 SKCTpaKI WU MMOJIAPHBIM PACTBOPUTECIIEM

Fig. 1. Chromatogram of hexane solution of pyrolysis mixture before extraction with polar solvent
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Puc. 2. OTpe3ok HaI0KEHHBIX XpOMATOIPAMM I'€KCAaHOBBIX PACTBOPOB IUPOJIM3HOM cMecH 10 U nocine 3xkcTpaknun AMCO

Fig. 2. Segment of superposed chromatograms of hexane solutions of pyrolysis mixture before and after extraction
with dimethylsulfoxide

Drempaxyus 2excanosvix pacmeopos NUPOIUZHBIX NPOJYKMos. PaccMOTPUM Pe3yNbTaThl SKCTPaK-
MM paHee HE W3YUYCHHBIX YTIEBOJOPOAOB M3 MUPOJIU3HBIX CMEcel YKa3aHHBIMU BBIIIE TIOISPHBIMH
OpPraHMYEeCKNUMU pacTBOpHUTEISIMU. [Inponn3Has cMech COIepKUT 16 yIOMSHYTBIX BBIIIE YTIEBOJOPO-
JIOB M OTHOCHUTEIIbHOE conmeprkanue nqaHHbIX [IAY B cMecu coctapisieT ~ 11 % oT oOrero gucia mHTe-
IPUPOBaHHBIX IIOLIAICH MMKOB BEHIECTB XpoMarorpammbl. CocTaB MUPOIN3HOH cMmecH (puc. 1) cieny-
rouii (%): unaeH (6,9), vapranun (47,2), 2-metunHadranud (10,3), Oudenun (5,1), 2-arunnadranun
(1,8), 2-srermmHadTanuu (3,2), oudennnen (7,28), nubennnmeran (1,9). Tunnanble XpoMaTOrpaMMBI
IeKCAHOBBIX PACTBOPOB MPOAYKTOB IMHPOJU3a MPONAH-OyTaHOBOM CMECH JI0 W TOCIE IKCTPAKIIHH
AMCO noka3ansl Ha puc. 2. BelecTBa ¢ OTHOCUTEIBHBIM COACPKAHUEM B MUPOJIU3HON CMECH MEHEE
1 % HaMu He paccMaTpPUBAJINCE.

W3 puc. 2 BugHO, 4TO TOCIE IKCTPAKIIUU TIOJISIPHBIM pACTBOpUTENEM yObLIb TIJIONIAIE THKOB Be-
IIECTB HAXOIUTCS B COOTBETCTBHH C MX BEIMYMHAMHU KOHCTAHT pacrpeaeneHus. JJocTOomHCTBOM dKC-
TPaKIMH SBJSETCS TO, YTO B CIIOPHBIX CIIyYasx MPH UACHTU(DUKAIIUU COCTUHEHUH B CJIOXHBIX U MHO-
TOKOMIOHEHTHBIX MHPOJHU3HBIX CMECAX NMPUMEHEHHE 3KCTPAKIUU MO3BOJSET MO yObUIM BElIeCTBa
B YTJIEBOAOPOAHOH (ha3e B COOTBETCTBHH C P ONPENeIUTh MIPUPOLY COSNUHEHUS U 0oJiee JOCTOBEPHO
HJICHTUPHUITUPOBATH BEIIECTBA MTPH OJIM3KUX BPEMEHaX yIepKUBaHUA. DTa MUPOJIU3HAS CMECh COCTOUT
13 HeOOJBIIOro YHcia CoOeMHEHUH (Tabu. 2), MoITOMY JaHHON MpoOIeMbl He BOZHHKAET. 3HAYCHU S
B Ta0JIMIIE MPENICTABIISIOT COOON OTHOIICHUE (B %) MJIOIIA/IM MTUKA BEIIECTBA K OOIICH oAl HHTe-
TPUPOBAHHBIX KOMIIOHEHTOB XpOMATOTI PaMMBbI.

Tabnuma 2. 3HaYeHUs] KOHCTAHT pacnpeaeeHUs] OCHOBHBIX COeIHHEHHU, COIeP/KAIIUXCH B FeKCAHOBBIX
pacTBOpax NUPOJH3HBIX cMeceii B IKCTPAKIMOHHBIX CHCTeMaX H-TeKCaH — nojsipHas ¢asa

Table 2. Distribution constants of basic compounds present in hexane solutions of pyrolysis mixture
in hexane — polar phase extraction systems

Bemectso or 1r Jor TpoI' Tor AH JAM®A | AM®A 5 | IM®DA 10 | AMCO Cyabd
Wunen 5,91 3,94 1,31 1,64 1,97 0,80 0,53 0,65 0,88 0,43 0,64
2-MeTuIHAPTATHH 7,02 4,68 1,56 1,95 2,34 0,89 0,44 0,63 0,95 0,43 0,58
budenun 14 3,36 1,12 1,40 1,68 0,68 0,31 0,46 0,73 0,59 0,58
2-3TUnHA(TAIHH 9,72 6,48 2,16 2,70 3,24 1,13 0,52 0,85 1,47 0,55 0,76
2-3TeHWITHA(TAIHH 3,84 2,56 0,85 1,07 1,28 0,66 0,22 0,37 0,61 0,23 0,32
budennnen 1,53 1,02 0,34 0,43 0,51 0,56 0,19 0,27 0,41 0,18 0,22
Judennnmveran 10,1 6,74 2,25 2,81 3,37 1,75 0,68 0,90 1,08 0,53 1,23
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XapakTep U3MEHEHHs P 3aMeleHHbIX Ha) TaTMHOB IPH MOSBJICHUH B HUX 3aMECTUTENEH HaXOIUT-
Cs1 B TIOJTHOM COOTBETCTBHH C NMPUHIIMIIOM aIIUTHBHOCTH 3Hepruu I mo6ca pacnpenenenus [9]. B cooT-
BETCTBHM C HUM MBI OOHAPY’KMJIM, UTO BBEJICHHE 3aMECTUTENS B MOJIEKYJy apeHa MPUBOJUT K POCTY
BEJIMYMHBI 1gP Ha 3Ha4deHue yorapupma MHKPEMEHTAa COOTBETCTBYIOIIEH TI'PYMNIbI: METHUJICHOBOIA,
STUJIBHOW W BUHWIBHOW Tpynn (cM. HadranmuH — 2-meTriHATATHH — 2-0TUITHAPTAINH — 2-2TEeHHI-
HadTanuH). Takum oOpa3oM, B ciydae 3aMEIIEHHBIX apeHOB MOXHO C yJIOBIETBOPHTEIBHON TOYHO-
CTBIO IIPOTHO3MPOBATH KOHCTAHTHI PAacIpelesICHUs] COeAMHEHUI ¢ HECKOJIbKUMHU (YHKIMOHAIbHBIMU
rpymnnaMu. B pe3ynprare nmosiy4eHHBIX JAHHBIX MOXHO C/A€TIaTh BBIBOJ O MEPCHEKTUBHOCTH MCIIONIb30-
BaHUS SKCTPAKLIUOHHBIX cucTeM Ha ocHoBe AM®A, JIMCO, cynbdonana, cmecu JM®PA ¢ 10 06.%
BOJIBI JITA M3BJICUCHHS ApOMATHUECKHUX YTICBOAOPOIOB M X YTIEBOAOPOAHBIX PACTBOPOB M3 MUPOJIN3-
HBIX CMECEH.

3akJrouenue. [lokazano, uro skcrpakuus [IAY momsipHBIM pacTBOpUTENEM SBISETCA YIOOHBIM
1 3 peKTHBHBIM CcITOCOOOM CENEKTHBHOIO M3BICUCHHSI TOKCHYHBIX MHOTOKOJIBYATHIX apEeHOB U3 pas-
JUYHBIX 00BEKTOB.

W3yueH HOBBIN Ki1acc pacTBOpUTENEH — MIHKOIH ¢ ddupHOi rpynmnoi — 31, TpOI' u TOI u BbIsB-
JIEHBI 3AKOHOMEPHOCTH SKCTPAKLIMK apOMaTHYECKHUX YTJIEBOAOPOIOB STUMHU PACTBOPUTENSIMU. B 1ienom
creneHb u3BieueHus apeHo [IOI) TpOI' u TAI ropazno Beie, yem y 31" u [T, HO oHU OcTaroTCs HENo-
cTatouHo d((eKTUBHBIMHU 715l U3BJIeYeHUs [TAY, Tak Kak 3HaueHUE KOHCTAHThI PaclpeieIeH s BbIIIE
enuHulbl. Hanbonee cenextuBHble n 3 dextuBHble pactBopurenn — JM®PA, IMCO, cynsdponan
MOXHO HCIIOJIb30BaTh JJIsl OUUCTKU MUPOJIIM3HBIX CMECEH OT KaHLEPOIreHHBIX apOMAaTHUECKUX YTJIEBO-
nopoxaos. Kpome toro, IMCO BBUIY AOPOTOBH3HBI U HECTAOMIBHOCTH MOXHO 3aMEHUTH Ha Cyib(o-
naH, cMech JIM®A ¢ 10 00.% BoIbL.
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