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AHHOTaUuA

W3yueHbl M30TEpMbI TOKa3aTeis MPEIOMIICHUST OMHAPHBIX MOJBIKHBIX (Da3 oT 0O0beMHOU noiu
AKTUBHBIX pacTBOpHTENed (MOAM(PHUKATOPOB) I HOPMAIBHO- U 00paleHHO-()a30B0# BEICOKOIDGHEKTHBHOM
JKUIKOCTHOH Xxpomartorpaduu. O6CyKIeHO BIUSHUE TEMIIEpaTyphl Ha TOKa3aTeNb IPETOMIICHHsSI OMHAPHBIX
MOJIBIXHBIX (pa3 rexcan — MoanuKaTop u Boaa — MoAu(pHUKaTop.

KoaroueBble cioBa:  M30TepMbl TOKa3aTels MpPEIOMIICHUs, OWHApHBIE MOJBIKHBIE (Dasbl,
BbICOKOO((DEeKTHBHAS JKUIKOCTHAs Xpomarorpadus, TIeKcaH, BOJAA, O3TaHOJ, METaHOJ, H30IPOIIAHOII,
AI[CTOHUTPHJI, TUOKCAH, TETParuapodypaH, Xjaopohopm

Isotherms of refraction index of binary mobile phases depending on a volume fraction of active
solvents (modifiers) for normal- and reverse-phase high performance liquid chromatography are investigated.
Influence of temperature on an index of refraction of binary mobile phases hexane — modifier and water —
modifier is discussed.

Keywords: Isotherms of refraction index, binary mobile phases, high performance liquid
chromatography, hexane, water, ethanol, methanol, isopropanol, acetonitrile, dioxane, tetrahydrofuran,
chloroform

BBepeHue

Pedpaxkromerpuueckue cBONCTBAa OMHApPHBIX MOABMXHBIX (a3 Ui KHUIKOCTHOM
xpomarorpadun oOcyxaeHsl B paborax [1-5]. ITokasaHo, 4TO ydYeT BIMSHHUS COCTaBa
noJBxHOM (asel (IID) u TemnepaTypsl NO3BOISET KOHTPOJIMPOBATH UyBCTBUTEIBHOCTD
pedpakromeTpuyeckoro JeTekTupoBaHusi. Pedpakromerpmueckuii  gerexkrtop (PMJ)
IPUMEHSAIOT JUIS ONpPEAENEHUs JOCTaTOYHO IIMPOKOro chekTpa aHauutoB [1]. Jlns
COKpAIIICHUS BPEMCHU DIIIOMPOBAHUS COBpeMeHHbIe cucTeMbl BDOXKX cHaOXeHbI
TEPMOCTaTaMH KOJIOHOK, IO3BOJSAIOMMMHU ocyiiecTBIATs BOJXXX npu NOBBIIEHHBIX
TEMIEpaTypax, a I[I0Ka3aTeiab MPEIOMIICHHUSI JKUIKOCTEH BeCbMa YYBCTBUTEIEH K
temneparype (yBenudenune Ha | °C NpPUBOAMT K M3MEHEHHIO 71 Ha 2-4-10" esummp),
MO3TOMY TPEJACTAaBIACTCS TOJE3HOM MHpOpManuss 00 U3MEHEHHMAX IOKa3aTels
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npenomiieHust [1® npu BapbUpoOBaHMM UX COCTaBa M TEMIIEPaTyphbl TEPMOCTATHPOBAHUS
KOJIOHKH.

AHanmu3 u3oTepMm n-¢, (toe ¢@,— oObemHas 1ojis Moau(pUKaTopa) BOIAHBIX W
HEBOJIHBIX JIBOMHBIX CHUCTEM YKa3bIBa€T HA TO, YTO B OOJILIIMHCTBE OMHAPHBIX CMecei
HAOJIOJaeTCsl HEUJCANbHOCTh, BBIPAKEHHAsT B HEAJAJUTUBHOM H3MEHEHMM IOKA3aTess
MPETOMIICHUS] TIPU U3MEHEHHH COCTaBa CHUCTEMBbI, TO €CTh HAOMIOAIOTCS OTHOCUTENbHBIC
OTKJIOHEHUSI DKCIIEPUMEHTAIBHBIX 3HAYEHWH 7 OT PACCUUTAHHBIX [0 aJJUTHBHOU
3aBUCHUMOCTH. B O0TAenbHbIX citydasx oHu qocturaroT 6onee 4% [1,3].

Lenbro paboTHI SIBUIIOCH U3YYEHUE BIUSHUS 00bEMHOU JOIH Psiia MOJUPHUKATOPOB
U TeMIepaTypbl Ha ToOKa3aTelnb mnpenomieHus OuHapHbix [ID kak 118 HOpManbHO-
¢a3oBoii, Tak U 0OpameHHO-(ha30BOM KUAKOCTHON XpoMaTorpadum.

BaxxHocTh ompenenaeHusl IMIUPUIECKUX 3aBUCUMOCTEN MOKa3aTess MPEeIoMIICHUS
ot cocraBa [I® olycnoBieHa Tem, 4YTo 4yBCTBUTENIbHOCTE PM/] onpenensercs: pa3HOCTBIO
Mexay kodddunmentamu An I[1®D u copbata. B ciywae ucmonb3oBaHUs OJM3KHX K
9KBHOOBEMHBIM OuHapHbIx [1®, HIKHUI mpenen obHapyxkenus PMJl (MuHHMAanbHOeE
U3MEHEHHE TI0Ka3aTesisd IMPeJIOMIICHUs, CIOCOOHOE BBI3BATh HM3MEHEHUE BBIXOJIHOTO
CHUTHAJIa ¥ JIOCTaTOYHOE JJIsl €r0 HAJAEXKHOI0 pacro3HaBaHUS Ha (pOHE LIYMOB HYJIEBOM
JUHUN) MOXET OBITh 3aMETHO MCKaXXEH, eCJin He OyneT y4TeH 3h(EKT OTKIOHEHHS N OT
aJIUTUBHOCTH [1,2]. Haxouwnerr, o BEJIUYUHE IOoKa3areis MPETOMIIEHUS
JIBYXKOMIOHEHTHOW [I®d MOXHO AOCTATOYHO TOYHO W ammapaTypHO MPOCTO ONPEIEIAThH
KOHIIEHTpAIMIO MOAU(HUKATOpa, €CIM U3BECTHA 3aBUCUMOCTH «n - cocTaB [1Dy.

Tak kak aBTOMaTH4YeCKas JO3UPOBKAa KOMIIOHEHTOB [I® B COBpEeMEHHBIX
XpoMarorpauyeckux CHUCTEeMax OCYLIECTBISIETCS TIOJadeil B CMECUTeNb 3aJaHHBIX
00bEMOB ATHUX KOMIIOHEHTOB, 32 OOBEMHYIO MO0 MoauduKaTopa yao0HO NMPUHUMATH
BEJIMYKHY, HAlIGHHYIO 110 (popmyiie:

O=Vo/(V1+V>), (1)
rae Vyu V, - cmemmBaemMble 00beMbl (IIPU 33JaHHON TeMIiepaType) pazoaBuTens (rekcaHa
WIM BOAbI) U MOAU(pUKATOpa COOTBETCTBEHHO. KOHEYHO, WCTHHHOE 3HAYEHUE
Prucr=12012/02 (TOE P12 — IOTHOCTh OMHAPHOW CMECH, My U pPr — Macca U IUIOTHOCTh
MoauduKaTopa) OyAeT u3-3a HEaJJAUTUBHOIO W3MEHEHHs IJIOTHOCTH OWHApHOW cMecH
HECKOJILKO OTJIMYATCS OT 3HA4YEHUs, paccuuTanHoro o ¢popmyde (1)[1,3,6].

Hemapom na 3ape »snoxu BOXX  npennaramocs  cocrtaBisite  [1D
rpaBUMETpUYECKUM MeToqoM[7]. OmHako s XpomatorpaucTtoB 0oJjiee MPUBBIYHO
OIIEpPUPOBATH PETUCTPUPYEMON XpoMmaTorpadoM aJJUTUBHOM BEIMYMHON ¢», IOITOMY B
JAHHOM paboTe BEIIMYMHBI 7112 COOTHECEHBI HE ¢ MCTUHHBIMU 3HAYCHHUSAMHU () yer, KAK B
pabore [3], a ¢ HCXOAHBIMH OOBEMHBIMU JOJSIMU MOJU(PHUKATOPOB, CMEIIMBAEMBIX C
paz0aBuTENIEM.

JKCNEepUMEHT

[Tokazatens mnpenomieHus usMepsuin peppakromerpom A66e (MPD-454), 3a
pe3yJapTaT NPUHUMAIM CpelHeapu(METHUECKOe TpeX MapauIeNbHbIX H3MEPEHUH.
Iorpemsocts onpenenennss n  pedpaxromerpom NP®-454 cocrapmsma +£2.5°107
TOYHOCTH TepMmocratupoBanus — =+0.2 °C. I[lkama mokazaTenell NpeaoOMIEHUs
pebpakromerpa paccumrtana aiast Temreparypbl 20 °C, [pU MOBBIIICHUH TEMIICPATYPhI
U3MEPEHUs] U3MEHsEeTC KOAPOHUIMUEHT IPETOMIICHUsS CTEKJIa U3MEPUTENIbHON Npu3Mbl. B
JaHHOM paboTe TeMIlepaTypHBI MONpPaBOUHBIA KO3(D(PUIMEHT A CTEKIa NMPHU3MBI HE
YUUTBIBAIIH.
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Pe3synbTaTbl U ux o6cyxaeHue

3aBUCUMOCTH, TpEACTaBIAEMble B MyOJMKaIUsIX B BHUAE TI'padUKOB HOCAT, Kak
MIPABUJIO, IEMOHCTPAIIMOHHBIN XapakTep, OHU HE MPUMEHSIOTCS B KaYeCTBE HOMOTpaMM Ha
OyMaXHBIX HocuTensiX. Tak, Ha puc. | mpeAcTaBiIeHbl MPUMEPHl MONTyYeHHBIX HamMu 3D-
rpa¢ukoB 111 HauOoJIee YacTO NPHUMEHSEMBIM B XpOMaTorpapuveckoil MpakTHKe
OuHapHBIX cMmecel pactBoputeneil. ['padukn HarasIHO B OOIIEM BHUJE MOKAa3bIBAIOT, KaK
M3MEHAETCS MOKa3aTelb MPeIOMIICHHS B 3aBUCUMOCTH OT COCTaBa M TEMIIEpaTyphl Ui TOM
WIM WHOW OmHapHOW cucTeMbl. J[is1 TOro 4toObl UMETh BO3MOXKHOCTH HCIOJIB30BATh
OIMyOJINKOBAHHBIE PpEe3yJibTaThl HCCIEAOBAHMA B XHUMHUKO-MH)KEHEPHOW IpaKTHKE,
WLTIOCTPAIMi HEAOCTATOYHO, HEOOXOAMMO MPUBECTH TNOO TaOIUYHbBIE JaHHBIEC, KOTOPHIE
SBIISIIOTCSI TIEPBUYHONW WH(pOpManued, Tud0 TMONy4nTh anreOpandeckue BhIpaKECHUS,
aJIecKBaTHO  OMHUCHIBalonIue  HaOmomaembie  3(dekTsl. PerpeccMoHHBIM  aHanu3
IKCIIEPUMEHTANBHBIX JTAHHBIX CBOPAYMBACT WH(POPMALHUIO, NENIaeT €€ MPUTOJHON IS
JMAIbHEUIINX PACYETOB, MHTEPIONSALUN, SKCTPANIONSAIUNA W WHTEPIPETAIHid, TTOSTOMY B
pabote ObLIa MpOBEECHA KOMITBIOTEPHAS SKCIIEPTH3a MOJYYCHHBIX JaHHBIX.

B [3-4] yxe moka3zaHo, 4TO Il OMHapHBIX CMECEe pacTBOPUTENEH H30TEPMbI
n1>=f(¢2) aIeKBaTHO OMHUCHIBAIOTCS MOJMHOMHAIBLHBIM YPAaBHEHUEM TPEThEH CTENCHHU:

np=ni+am gt (Bnz-an; - n)es’ + (n2-Pn)es’ (2)
rie @ u [ svmnupudeckue KodhGUIUEHTBI; 7] U 1y — MOKa3aTeau MpeloOMIICHUs
pa3baButTens u MOIU(PHUKATOPA, COOTBETCTBEHHO; ¢» — 00BEMHas 10Jii MoAudHKaTopa.
VpaBHeHue (2) orpaHUYHMBACT 3aBUCUMOCTH TIpH =0 uinu 1 3HaYEHUSAMH 7 HUCXOIHBIX
CMEIINBAEMbIX PACTBOPUTEINIECH.

Perpeccuonnsiii aHanu3, BBIIOJHEHHBIM HaMH, MOKa3al, 4TO 3aBUCHUMOCTU (2)
OIMCHIBAIOT TOYHEE, YeM paHee MpeAsIoKeHHbIe OMHOMHAIBHBIE PErpeccuy, BECh MacCHB
HKCIIEPUMEHTANIBHBIX JaHHBIX. B Tabn. 1 u 2 mpuBeneHbl HailieHHBIE IS 7 HOPMAJIbHO-
¢$a3oBbIX U 3 00palieHHO-(Pa30BbIX CHCTEM dMMIUpHUUISCKHEe KOIPUIIMEHTH @ U .

Kospduuuentst o nans  oOpamieHHO-(Qa30BbIX OWHApHBIX CUCTEM  HMMEIOT
IIOJIOKUTENbHBIE 3HaueHUs U BapbupyloT B auanaszone 0.0086-0.0425. C yBenuueHuem
temriepatypbl Ha 30 rpajaycoB OHM YMEHbBIIAIOTCS B 2-3 pasa. Jlyis HopMaibHO-(ha30BBIX
CHCTEM reKcaH — MOAU(UKAaTOp HAOIIONAIOTCS PAa3IMYHbIC TPEH/bI: KaK YBEIHMYCHHE, TaK
U YMEHbBIICHUE MOJOXKHUTEIBHOTO WM OTPULATENIbHOTO 3HaueHus koddduurenra o, T.e.
3aBUCHUMOCTH MOTYT UMETh KaK BBIMYKIIbII, TaK U BOTHYTBINA POQUIIb.

(p2 ’ 0.0

1) Boga — TT'® 2) rekcad — TT®
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ni2

o, 0.0

(p2 0.0
3) Bozia - alleTOHUTPUI

ni2
ni2

@2 0.0
5) reKcaH - U30MPOITaHOT

6) rexcan — xyopodopm
Puc. 1. [Ipumepsl 3aBUCUMOCTEH 71,2 OT COCTaBa OMHAPHOW CMECH U TEMIIEPaTyphl

Tabmuma 1. 3HaueHus smnupuveckux kodpdurmumentoB «a u f ypaBHeHus (2) mus
OTIPENIEIICHUS 11, TI0O U30TEPMaM MOKa3aTess MPEIOMICHHUS OMHAPHBIX CHCTEM T'eKCaH —
MOJTUGPHUKATOP TPHU Pa3HBIX TEMIIEPATypax

[Tokazarens KoaddunmenTs
Monauduxarop Temmneparypa IPEJIOMIICHUS ypaBHeHuUs (2)
n n; ax 10 Bx10
20 1.3749 1.3611 -2.23 10.09
22 1.3728 1.3604 -2.12 10.07
Sraton 26 1.3691 1.3589 -1.89 10.04
32 1.3651 1.3565 -1.68 10.02
39 1.3626 1.3534 -1.55 10.03
41 1.3624 1.3524 -1.62 10.05

Pyoaxos u np. / Cop6umonnsie u xpomarorpadmaeckue mporeccer. 2011, T. 11. Beim. 3




361

20 1.3749 1.3776 -1.19 10.12

23 1.3718 1.3764 -1.03 10.09

Visonponason 28 1.3675 1.3740 -0.95 10.07
34 1.3643 1.3711 -1.25 10.11

39 1.3627 1.3680 -1.85 10.20

44 1.3615 1.3646 -2.32 10.29

20 1.3749 1.4224 1.89 10.14

21 1.3738 1.4219 2.11 10.13

Jnokcan 25 1.3699 1.4200 2.82 10.09
30 1.3662 1.4174 3.25 10.09

35 1.3637 1.4147 3.24 10.12

40 1.3625 1.4118 2.74 10.20

20 1.3749 1.3526 -2.90 10.04

JAn>THI0BEIN 27 1.3687 1.3462 -1.84 10.00
a¢up 32 1.3653 1.3427 -1.47 10.00

37 1.3631 1.3404 -1.57 10.00

20 1.3749 1.4050 0.90 10.12

23 1.3723 1.4044 1.33 10.09

TI'd 26 1.3691 1.4035 1.84 10.05

33 1.3646 1.4011 2.33 10.01

41 1.3624 1.3978 2.17 10.00

20 1.3749 1.3724 -1.84 10.04

22 1.3728 1.3702 -1.47 10.02

tunauerar 27 1.3683 1.3656 -0.77 10.00
32 1.3651 1.3622 -0.51 10.00

37 1.3631 1.3602 -0.62 10.00

41 1.3624 1.3595 -1.02 10.00

20 1.3749 1.4459 4.24 10.07

22 1.3731 1.4434 4.06 10.09

Xi10podhop 26 1.3691 1.4381 3.69 10.11
32 1.3651 1.4333 3.24 10.15

39 1.3627 1.4316 2.91 10.17

41 1.3624 1.4318 2.83 10.17

Xapaktep HaOMIONAEMbIX 3aBUCHMOCTEH  ONpeAeNseTcs MNPUPONOM TOMO- H
reTepOMEKMOJIEKYJISIPHBIX B3aUMOJCIHCTBUII B JaHHBIX OWHApHBIX cucremax. Ecmu
TeTePOMEKMOJICKYISIPHbIE  B3aUMOICWUCTBUS  MEXIY MOJEKyJaMH pa30aBUTENs H
Moaudukaropa (oOpa3oBaHHME BOJOPOIHBIX CBSI3EM MEXKIYy MOJCKYyJIaMH BOABI H
METaHOJIa) CHJIBHO KOHKYPHUPYIOT C TOMOMOJEKYJSPHBIMUA B3aUMOICHCTBUSAMH MEXITY
OJIMHAKOBBIMM MOJIEKYJIaMU (BOAOPOJHBIE CBS3M BOJa — BOJA, METAHOJI — METaHON)
U30TEPMBI «CBOMCTBO — COCTaB» MMEIOT XapakTep BBIMYKIbIX KPHUBBIX € 3P ¢dexTom
cuneprusMa. Ecim Mmostekysel pazdoaButens (HanmpuMmep, rekcana) ciiabo B3auMOIeHCTBYIOT
c Oomee TONSAPHBIMH  MOJIEKYJIaMHU (HampuMep, HW3O0MPOIAHOJA), 3aTPYIHSIOT
B3aMMOJICMCTBHE MEXAYy TUAPOKCHIBHBIMU TPYIIAaMU MOJEKYJ CIHUpTa, ATOT 3PdexT
MPUBOUT K TIPOTHBOIIOJIOKHOMY, HO OoJiee c1abo BhIpaskeHHOMY A heKTy.

Koaddurment f nmsa 60IBIMMHCTBA CHCTEM WMEET MOJIOKUTEIbHBIE OTKIOHEHUS
or 1 Ha BenuumHy, He npeBblmarolly0 8%. MHoOrma ST OTKIOHEHMsS B Ipelenax
MOTPEIIHOCTE PErpecCMOHHOI0 aHalu3a HE3HAYMMbl U ypaBHEHHE (2) BBIPOXKAAeTCS B
OMHOMMAJIBHYIO MOJIITb, IPEIOKEHHYIO B padote [2].
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KacatenpHO BIMSHUS Temmeparypbl Ha pedpakToMeTpuyecKue CBOICTBa
OWMHAPHBIX CHCTEM OTMETHM, 4TO B [4] ycraHoBieHo, uto B muamaszone 21-41 °C
3aBUCUMOCTH 71;; =f(f) M CMeced TeKCaH — MOJU(PHUKATOP TOCTATOYHO XOPOIIO
OTMCHIBAIOTCS IMHEHHBIMU YpaBHEHUSAMHU (K0d(duuueHT nmapHoi xoppemsiiuu R=0.977-
0.998):

I’Z,':a—bt,' (3)
rae n; — TI0Ka3aTellb MPEJOMJIEHHsS YHUCTBIX W CMEIIAHHBIX PAacTBOPUTENEH IpH
TEMIEPATYPE ; . AHAIU3 3TUX ypaBHEHUH B [S] mokasall, 4To AJI YUCTBIX paCTBOPUTENIEH
XapakTEepHbI COOCTBEHHBIC 3HAYCHUS KOY(PPHUIIMEHTOB a U b TeMIepaTypHO 3aBUCUMOCTH
(3), a ang ux cmecell HaOMIOJAIOTCS MPOMEXKYTOUHBbIE BETUUYUHBL. JIJIi YUMCTOH  BOJBI
TaK)Ke MPUMEHSIOT U3BECTHYIO JIMHEWHYIO 3aBUCUMOCTD!

n;= ny0—y(t-20), 4)
TJ€ M0~ TIOKa3aTeNb mpesoMieHus xkuakoctu npu 20 °C, Ha KOTOPYIO pacCuMTaHa IIKaia
pedpakromerpa; kodduument y=0.8-10" rpax™.

BwMmecte ¢ Tem, aHanM3 TeMIepaTypHBIX 3aBUCUMOCTEH 7 OMHAPHBIX CHCTEM BOJa—
mMoaudukarop B auanasone 25-50 °C, nmonyueHHbIX B pabore [5] MOKa3bIBaeT, YTO OHM
HEJIMHEWHBI B 3TOM HUHTEpBaje TEMIIEpaTyp M NMPUMEHATh ypaBHeHUs Tuna (3) umu (4)
MOXHO JInO0 B Oojee y3KMX HHTEpBajlax TemIeparyp, Ju00 B KadecTBE IEPBOTO
IpUOITMKESHUSI.

VYuuTeiBas pe3ynbTaThl U3MEpeHUil B HacTosiiel pabore, ObUIO MHPEIIOKEHO
npUMeHeHue  Oojiee  TOYHOTO  MapaOOJIMYECKOTrO  YpaBHEHUS,  YUUTHIBAIOIIETO
HaOIIOJAIONTUECS OTKIOHCHHS OT JTUHEHHOCTH (CM. Tabd. 3 u 4):

ni= na—y(t-20)+o(1-20)%, ()

C yBenuueHHEM B CHUCTEME T'eKcaH — MOIU(PHUKATOP 0OBEMHOM 10JIM CPAaBHUTEIHHO
CHJIBHO TIOJIIpHOTO MojudukaTopa (Hanpumep, cupTta) Ko3PGUIIUESHT Y YMEHBIIIACTCS 10
3HaYeHUH XapaKTEePHBIX I YUCTOIO MOJU(PHKATOPA, €CIH TMOJIIPHOCTh MOJIU(pHUKATOpa
Mana (3¢upsl, xjaopodopm), HAOIOJAETCS HEIWHEWHOE W3MEHEHHWE BEJIMYMHBI Y C
9KCTPEMYMOM, XAPAKTCPHBIM [JISI KaXKIOTO MOI[I/Iq)I/IKaTopa. MuHuManbpHOE 3HAYCHUEC
TEMIIEPaTypPHOTO KOA(PPHUIIMEHTA Y XapaKTEPHO IS BOJIbI, €CJI PpeHeOpeyh BETMIUHON @),
€ro BeJIMYMHA OJHM3Ka TeMIepaTypHOMY KO3(G(HUIMEHTY A YUCTOW BOJbI, HalJIECHHOMY
1o JIMHeWHOU 3aBucUMOCTH (4). KoaddurmenTt w s HopmanbHO-()a30BBIX CHCTEM UMEET,
KakK IIPpaBUJIO, ITOJIOKUTCIBHOC 3HAYCHHUC W HNPHUMCPHO Ha HOPSAOOK 60J'H>H_Ie, qeM Jisd
o0panieHHO-()a30BbIX CHCTEM, TSI KOTOPHIX OH MMEET OTPUIIATEIIFHOE 3HAYCHUE.

Tabmuma 2. 3Ha4YeHHs] SMOUPUUECKUX KOIPOUIIMEHTOB « U [ ypaBHeHus (2) mus
OTIPENEIICHUsT 71j; TI0 W30TEpMaM IMOKa3aTessl MPEIOMIICHHS OWHApHBIX CHCTEM BOJA —
MOJTU(PHUKATOP TPHU Pa3HBIX TEMIIEpATypax

ITokazarens Kosdduunents! ypaBHeHUs
Momuduxarop | Temmneparypa [IPEIOMIICHUS (2)

nj n ax10? Lx10

20 1.3330 1.3286 1.55 10.31

25 1.3326 1.3269 1.34 10.33

30 1.3321 1.3251 1.13 10.34

Meranon 35 1.3315 1.3232 0.94 10.35
40 1.3308 1.3212 0.77 10.37

45 1.3300 1.3191 0.68 10.38

50 1.3291 1.3169 0.46 10.40
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20 1.3330 1.3441 4.25 9.83

25 1.3326 1.3422 4.08 9.83

30 1.3321 1.3396 3.83 9.85

ALIETOHUTPUIT 35 1.3315 1.3375 3.50 9.88
40 1.3308 1.3350 3.10 9.93

45 1.3300 1.3320 2.62 9.98

50 1.3291 1.3298 2.06 10.05

20 1.3330 1.4050 3.01 10.82

25 1.3326 1.4035 2.88 10.82

30 1.3321 1.4030 2.66 10.82

TTo 35 1.3315 1.4000 2.35 10.83
40 1.3308 1.3975 1.94 10.84

45 1.3300 1.3948 1.71 10.54

50 1.3291 1.3925 0.86 10.88

Tabmuua 3. 3HaueHus sMIuUpUyYecKHX Ko3dduuueHToB y U o ypaBHeHus (5) s
OMHAPHBIX CHCTEM IreKcaH — MOAU(UKATOP

Moaudukarop, TemneparypHsbiii auana3on (C°) 3 yx10* wx10*

0 11.2 0.25

0.1 10.4 0.23

0.2 10 0.22

0.3 9.5 0.21

Otanou, 20-41 0.4 91 0.18
0.5 8.6 0.15

0.8 6.9 0.11

1 3.5 -0.03

11.2 0.25

0.1 10 0.17

0.2 9.6 0.15

0.3 9.5 0.14

Wzonponanon, 20-44 0.4 92 0.13
0.5 8.5 0.1

0.8 6.8 0.05

1 3.9 -0.07

0 11.2 0.25

0.1 12.2 0.28

0.2 13.5 0.29

Xnopogopm, 20-41 8:431 }j:(l) 8:3;
0.5 14.1 0.30

0.8 15.1 0.39

1 15.5 0.42

11.2 0.25

0.1 8.4 0.15

0.2 6.9 0.08

0.3 5.9 0.04

Ortunauerat, 20-41 0.4 6.2 0.04
0.5 5.6 0.04

0.8 8.4 0.13

1 11.6 0.26
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0 11.2 0.21

0.1 7.4 0.08

0.2 6.6 0.08

0.3 4.9 0.03

Huoxkcan, 20-40 0.4 43 0.02
0.5 4.8 0.02

0.8 3.5 -0.02

1 4.7 -0.03

0 11.2 0.25

0.1 8.5 0.15

0.2 6.3 0.08

0.3 5.4 0.04

TIr®, 20-41 0.4 5.9 0.04
0.5 5.4 0.04

0.8 5.9 0.04

1 2.2 -0.07

0 11.2 0.25

0.1 8.4 0.15

0.2 6.9 0.08

Jwstunossrit a¢up, 20-37 83 22 883
0.5 5.6. 0.04

0.8 8.4 0.13

1 11.6 0.26

Taxkum 00pazom, pedpaKkTOMETPHUESCKHE CBOMCTBA OMHAPHBIX CUCTEM H3MEHSIOTCS
OT coCTaBa MOABIKHOW (Da3bl HEAJAUTHUBHO, MHOTJA C CHHEPreTHYecKMMH 3(p(deKTamu.
Temmnepatypubie 3Gh(EKTBI HOCAT TaKXKe HEIMHEHHBIM, HO C MEHEe BBIPAKCHHOU
HEJIMHEMHOCTBIO, XapakTep.

Mexny 3KCHepUMEHTANIbHBIMU JaHHBIMH M3 Pa3HbIX JIUTEPATypPHBIX MCTOYHUKOB
HAOMIOTAIOTCS  HEKOTOPBIE PACXOXICHUS, KOTOpble HE HOCAT MNPUHIUITHAILHOTO
xapakrepa. OHU O0OYyCJIOBJEHBI 3a4acTyl0 HE TOJIbKO TOTPEHIHOCTAMU H3MEpPEHUs
MoKa3aTeisi TIPeJOMIICHUS  pePpakTOMETPOM, TOYHOCTBIO TIOJATOTOBKM  COCTaBa
CMEIIAHHOTO PacTBOPUTENs (YUUTHIBAJICS WM HET 00beMHBIA d(PPEKT Mpu CMENIMBaHNH,
BIMSUT TU Ha u3MepeHus d(h(eKT U3MEHEeHHsI cOCTaBa CMECH 3a CUeT UcCHapeHus Oolee
JeTy4ero KOMIIOHEHTa — WIH HeT), (QUIyKTyalusiMd  TeMIEpaTtypbl  IpHU
TEPMOCTATUPOBAHUHM, HO M Pa3HBIM Ka4eCTBOM HCIOJIb30BAaHHBIX HWHIWBHYaATbHBIX
pacTBOpUTEIIECH.

OO6cyxmass Ha KOH(EPEHIUSAX XpoMaTorpauyeckoro CooOIIEeCTBA COCTOSHUE
3TOr0 BOMNpPOCAa, M3BECTHBIM y4eHbIl PeBenbckuii M.A. cuuTaeT MNpaKTUYECKH BCE
pe3yNbTaThl OMpeeNieHus] (PU3NKO-XUMHUYECKUX MapaMeTpOB WHAMNBUAYATbHBIX, a TEM
0oJiee cMEIIaHHBIX PACTBOPUTENIECH 3aBEIOMO HEBEPHBIMHU, TaK KaK MPHU UX HAXO0XKJICHUU HE
YYUTHIBACTCSI HAJTMUKe He OOHAPYKEHHBIX WM HEM3BECTHBIX mpumeceil [8]. Hampumep, B
J1000M OpraHU4eCKOM pacTBOPHUTEINE €CTh XOTs Obl ciebl BIaru. Bo Bpems anoupoBanus
yepes3 cioi copOeHTa, KOTOPbI ObUT XOTs Obl OJUH pa3 B SKCIUIyaTalllH, oreparop OyleT
UMETh JIeJ0 C MOABMXHOU (Da3oii, B KOTOPYIO MOMAAET BOJA W3 HEMOABMKHOW (asbl, a
3HAYUT, PePPaKTOMETPUUECKUN TETEKTOP U3MEPUT MOKA3aTelh U3MEHEHHOW TMOIBUKHON
da3pl. Takum oOpa3om, 3Ta mpodiiema, 6€3yCIOBHO, CylIecTBYeT U npod. PeBenbckuii B
npuHnune npaB. OAHAKO B HAIIUX WCCIEAOBAHUSAX MBI HCXOJWM M3 TOrO, 4YTO B
MPaKTUYECKOH paboTe XpomaTtorpaucThl UMEIOT JeJI0 HE C HAeadbHBIMH (a0COIOTHO
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YUCTBHIMHU) PACTBOPUTENSIMH, a C «peabHBIMU» cMecsiMu. ViMeTs nHpopmanuio o ToM, Kak
U3MEHSIOTCS UX (PU3UKO-XMMHUYECKHE CBOMCTBA OT COCTaBa OCHOBHBIX KOMIIOHEHTOB, J1aXe
He 3Has A dexTa MUHOPHBIX MPUMECEH WM HEYUYTEHHBIX MUHOPHBIX apTe(aKTOB, BCE ke
HEO00XO0IMMO, TIOJIarasi, YTO «MCTUHA TJE-TO PIIOM.

Tabmuua 4. 3HavueHus sMmupuyeckux KoddduuumeHToB y U o ypaBHeHus (5) s
OMHAPHBIX CUCTEM BOJAa — MOIU(HUKATOD

Momm¢ukatop, yx 10° wx10°
TeMrneparypHbii quamnason (C°)
0 0.7 -0.02
0.1 1 -0.02
0.2 1.6 -0.01
0.3 2.2 -0.01
Metanodi, 20-50 0.4 73 20.01
0.5 2.4 -0.01
0.8 2.9 -0.01
1 3.3 -0.02
0 0.7 -0.02
0.1 0.8 -0.05
0.2 1.5 -0.05
arieroHuTpui, 20-50 83 é(’; :882
0.5 2.5 -0.02
0.8 34 -0.02
1 4.1 -0.02
0 0.7 -0.02
0.1 0.8 -0.05
0.2 1.1 -0.04
0.3 1.5 -0.07
TP, 20-50 0.4 1.7 -0.08
0.5 2.0 -0.07
0.8 2.1 -0.07
1 2.2 -0.07
3akntoyeHue

PaccMoTpeHHBIC B CTaThe IMIUPUYCCKUE 3aBUCHMOCTH IMOKA3aTeNs MPETOMIICHUS
OT O00BEMHOHN 10 MOIU(UKATOPOB B OMHAPHBIX PACTBOPUTEISAX M OT TEMIEPATYPHI
pacmmpsoT 0a3y HAyYHBIX JaHHBIX MO PU3UKO-XUMUYECKUM CBOMCTBAM MOJBIKHBIX (a3,
npuMensieMblx B BOXX. KonnuecTBeHHbIE XapaKTEPUCTUKHM ITUX 3aBHCUMOCTEU
MO3BOJISIOT MPOTHO3HPOBATh U YUUTHIBATH HEQJIUTUBHOCTh PEPPAKIIMOHHBIX CBOWCTB U
BIIMSTHUE TEMIIepaTypbl Ha IMOKa3aTenb HpeiaoMieHus. Pe3ynpTaTsl McCleOBaHUS MOTYT
OBITH MCIIOJIL30BAHBI MIPU ONTHUMH3AINHA Ka4ECTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBa, MPU
COMOCTABJICHUH U MHTEPHpPETAlUU XpoMaTorpaduiyeckux CBOICTB HOPMAaJbHBIX U
0OpalIeHHBIX MOABIKHBIX (ha3.

Asmopul gvipadicarom onazooaprocms K.X.H. Kpusnesou I'.I'. 3a yuacmue 6
IKCNEPUMEHMATLHBIX UBMEPEHUSX
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