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IIPUMEHEHUS JIA3EPOB U JIPYTUE BOIIPOCHI KBAHTOBOH DJIEKTPOHUKHU

PACS 33.20.Fb; 33.15.Fm; 33.80.—b; 42.62.-b

Hpommelme BOIOPOAHBIX CBsI3eH BOJHO-I3TAHOJ/IbHBIX PaCTBOpPOB
B CIICKTpPaXx KOMﬁl/lHaul/IOHHOF 0 paccesiHusl CBETA

T.A.doaenko, C.A.bypukos, C.B.Ilanaesa, B.1.IOxkakoB

Hccaedosanvi cnekmpuvl KomouHayuonHo20 paccesanus ( KP) ceema 600HO0-9manoabHbLX pacmeopos 8 Ouand3one KOHYeHmpayuii
om uucmoti 800bt 00 96 %-noeo cnupma. i 600bi, 25 %6-no2eo u 40 %-noeo pacmeopos smaroaa 6 60oe, a maxice 041 96 %o-
HO20 cnupma uzmepennvl cnekmpul KP om memnepamypul 3amep3anus 00 memnepamypbl, 0Au3koil K mouxe kuneHus. M3mene-
Hus ghopmol gasenmmuoii noaocwsl O H unmepnpemupogaisl ¢ mouKu 3peHus yCuAeHUs UAu 0CAa0.4eHUs 6000POOHbIX C8A3CH Medc-
0y moaekyaamu 6 pacmeope. Haubonee cuivhoe 6000poonoe c6a3viganue 2UOPOKCUALHBIX 2PYRN HADAI00Aemca npu cooep-
arcanuu smanoaa 20 % —25 06. %, umo 00vAcHAemca 00pazosanuem 2udpamos dIMAHO.1d ONpeoeAeHHO20 Muna npu YKAa3auHvlx
KOHYeHmpayuax cnupma. Imo noomeepiucoeHo ¢ NOMOublo Memood MHO2OMEPHO20 PA3PEUEHUS KPUBLIX, UCNOAb308ANHO20
041 anaauza cnekmpos KP 600no-asmarnoavhwix pacmeopos. C nogluienuem meMnepamypol RpouUcxooum ocAadieHue 6000poo-
HO20 C8A3bIGAHUA 80 BCEX UZYUEHHBIX CUCINEMAX, KOMOPOe 3aKAouaemcs 6 ymenvuienuu uucia O H-epynn, c6 a3aHHbIX cUAbHOT

68000POOHOTL C8A3DIO.

Karoueesvie caosa: KOM(SMHCIZ{MOHHD@ paccesAHue, edieHnmvle KO/[@(SLZHLLH, 80()0[)0()1%1,‘15 C8A3b, B800HO-2MAHO IbHBIC pacmeopel,

euaparnbl omaHo.1d.

1. BBenenne

CBolicTBa BOJHO-3TAHOJIbHBIX PACTBOPOB HEJIMHEHHO 3a-
BUCSIT OT KOJMYECTBEHHOTO COOTHONICHHUS! KOMITOHEHTOB.
O061acTh KOHIEHTpaIyii 3Tanoa B Boae 22 % —27 % xapak-
TEPU3YETCs AHOMAJIbHBIM MOBEICHHEM MHOTHX (DPU3UKO-XH-
Muueckux cBoicTB [1 —6]. (B HacToseit pabote KOHIEHTpa-
ISl 3TAHOJIa BBIPAXXEHA B OOBEMHBIX HpoIlleHTax.) Tak, B
pabore [J.M1.MennaeneeBa [1] 3aBUCUMOCTb NEPBOU MPOU3-
BOJHOM TJIOTHOCTU BOJIHO-3TAHOJIBHBIX PACTBOPOB OT KOH-
[EHTPAIINY ITAHOJIA HMeJIa SKCTPEMYMBI TPH OTIPe e IEHHBIX
KOHIIEHTpANUsAX, B ToM uucie, npu 22 %. TemmoeMkocTh
CMECH UMEET MaKCUMYyM TIPU KOHIEHTPAIUH CIIUPTA OKOJIO
27 % [3]. ABTopamu [4, 5] mpu KOHIEHTPALIUH ITAHOJIA B pac-
TBOpE 25 % OBbLIO YCTAHOBJICHO CYIIECTBOBAHHE PE3KUX MAK-
CHMYMOB PAJIEEBCKOTO PACCESIHUSI CBETA, AMILIUTYIBI KOTO-
PBIX YMEHBIIIAIOTCS C BO3pacTaHUEeM TeMIiepaTypsl. B [6] Ha
OCHOBAHUY MCCJICOBAHUS CIEKTPOB MOTJIOIICHUS POTAMUHA
67K B BOHO-CIIMPTOBBIX paCTBOpax Obljla pACCUUTAHA JHEP-
TS CBSI3W ACCOIMHMPOBAHHBIX MOJIEKYJT POJTaMHUHA, OKa3aB-
mascs MaKCHUMAaJbHOW TMPH COACPXKAHUM ITAHOJIA OKOJIO
25%.

B pa6oTax [7, 8] cBoiicTBa BOJHO-CHUPTOBBIX PACTBOPOB
OOBSICHSIIOTCSL B paMKax IpeACTaBJICHUH O cTabuiam3anuu
CTPYKTYPBI pACTBOPUTEIISI HEAJIEKTpoauTaMu. OQHAKO B JIH-
TepaType HeT €AMHOTO MHEHHSI IO MMOBOAY TOTO, KAKHE KOM-
ILJIEKCHI (BOJIa —BOJIA, BOJA — CIUPT U CIIUPT — COUPT) TIPeoo-
JIAJTAFOT B PACTBOPE MPH Pa3HbIX KOHIEHTPANUsIX clupTa. B
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[9] pa3BuTa Teopus THAPOGOOHBIX B3aMMOIACHCTBHI HEIMO-
JISPHBIX MOJIEKYJI ¢ BOAOH, NPUBOISIIMX K 0Opa30BaHHIO
KJIATPATONMOAOOHBIX CTPYKTYP BOKPYTI MOJIEKYJI HEJIEKTPO-
JINTOB C U3MEHEHNEM CETKH BOJAOPOIHBIX CBSI3EH MEXIy MO-
JIEKYJIAMH BOJIbI. DKCIIEPUMEHTAIbHBIE TaHHBIE 10 nudde-
peHnManbHO-TepMuueckomy ananusy (ATA) cucrem sta-
HOJI—BOJIa MMOATBEPXKAAIOT 00pa30BaHNE COCTUHEHHUNA CIIUP-
Ta ¢ BOJIOM MOJYKJIATPATHOU MPUPOALI, B KOTOPBIX TUIPOK-
CHJIbHAS TPYIIA MOJIEKYJIBI 9TAHOJIA YYaCTBYET B MOCTPOE-
HUU BOJHOTO Kapkaca kjatpaTtHoro ruapata [10]. M3yuenne
Hu3KOoYacTOTHBIX (60— 185 cm~!) mosnoc cmexrpa KP mpu
W3MEHEHUH KOHIIGHTPAIIMM PacTBOpa OT YUCTOM BOABI JI0
yrctoro cnupta [11] yka3pIBaeT Ha HEMOJIHOE CMEIIIEHHE BO-
JIbl ¥ CIUPTA: P JIIOOOM MX COOTHOIIEHHH B CMECH CyIIle-
CTBYIOT 4CCOIMATHI KAK U3 MOJIEKYJI BOJBI, TaK 1 U3 MOJIEKYJT
aranoJsia. Merogamu SAIMP u UK cnexkrpockomnuu [12] noka-
3aHO, YTO IIPU HU3KOM COJEPKAHUHM CHUPTA YCHJIUBAIOTCS
CBSI3W MEXAY MOJIEKYJIAMU BOJBI, 0OPA3YIOIIUMHU KjaTpa-
TONOIOOHYIO CTPYKTYPY BOKPYI MOJIEKYJ 3TAHOJA B pacT-
BOpPE, & BOJOPOIHBIE CBSI3H MEXy MPOTOHOM THIPOKCHJIIb-
HOH TpyIIBI 9TaHOJIA ¥ ATOMOM KHCIIOPO/1a MOJIEKYJIBI BOIBI
He obpasyrotcs. [Tpumenenne metonoB I TA u penakcanuu
JIA3JICKTPUUECKON NMPOHUIIAEMOCTH BBISIBUJIO CYILIECTBOBA-
HUE TUJPATOB KJATpaTHOW mpuponabl cocraBa A-5SH,O—
A-6H;0 B BOAHBIX pAacTBOpPAX PA3JIMYHBIX CHMPTOB, BKJIIO-
vyas stanos [13]. B [14] ¢ momompio Metona audpakiuu
HEHUTPOHOB OBLIO MOKA3aHO, YTO MOJIEKYJIbI 3TaHOJIA 00pa-
3YIOT MUIIEJUIONIOIOOHBIE CTPYKTYPBI B BOJAHBIX pACTBOPAX.

OtcyTCcTBHE B JIUTEPATYPE €AMHOTO TTIOHUMAHUS MPOIIec-
COB, IPOUCXOISIIIUX NMPU CMEILICHUN BOJIbI M 3TAHOJIA, U UMe-
FOIIMECS TPOTUBOPEUHUS B OOBSICHEHUU AaHOMAJIbHBIX CBOWCTB
3THUX PACTBOPOB OOYCIIABJIMBAIOT HEOOXOJAMMOCTH 0OoJiee
TIIATEILHOTO UCCIIETOBAHUSI MOJIEKYJIIPHBIX B3aMMOIEHCT-
BUI B BOJHO-3TAHOJILHBIX pacTBopax. Baxnyro wH(pOpMa-
MO O BHYTPHU- U MEXMOJIEKYJISIPHBIX B3aUMO/JICHCTBUSX B
BO/I€ ¥ BOAHBIX PACTBOPAX MOXKHO MOJIYYUTh U3 crieKTpoB KP
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ceta [15—17]. B Hacrosimei padoTte mpoaoKeHbI HCCIIeI0-
BAaHMSI MOJICKYJISIPHBIX B3aMMOJICHCTBUI B BOJHO-ITAHOJIb-
HBIX CUCTEMAaX C Pa3JIMYHBbIM COJEPKaHUEM CHUPTA C IIOMO-
mibio cnekTpockonnu KP cBeTa u mpumenenust s aHaam3a
CIIEKTPOB METOJIa MHOTOMEPHOTO pa3pelieHus KpuBbix [18].

2. MeTtoauMka JKCnepuMeHTa

Jlazepnsiit KP-ciekTpomeTp noipo6HO onucaH B pabote
[19]. Bo306yxaenue cnektpoB KP ocyiiecTBisiiocs u3iyde-
HHEM aproHOBOTO Ja3epa C JJIUHON BOJHBI 488 HM U MOIII-
HOCThrO OKOJI0 350 MBT. Perucrpanus cnekTpoB npoBoau-
sacb CCD-kamepoii, npaktuieckoe paspeurenne KP-crekr-
pomeTpa coctabsiio 2 cm~!. TemmepaTypa mpo6 Bo Bpems
KOHIEHTPALMOHHBIX U3MEPEHUH MOAIEPKUBAIIACEH TIOCTOSH-
HOM C TOMOIIBIO HM3MEPHUTENIS-PETYISITOpa TEMIEPATYPhI
WNPT-2 u cocrasmsina 22.0 4+ 0.2 °C. {151 BOIBI, BOJHBIX pac-
TBOPOB ¢ coaepkanueM 25 % u 40 % sTaHomna, a Takxe s
96 %-Horo 3TaHosa u3Mepens! ciekTpbl KP nipu pazin4nbix
TeMIlepaTypax — OT TeMIEpaTypbl 3aMep3aHusl 10 TeMIepa-
Typbl, OJIM3KON K TOUKE KHUIICHUS; MHHUMaJIbHASI TeMIepa-
Typa coctasisiia —27 °C, a makcumasbHas nocturaia 90 °C.
Jnsi W3MEHEeHWsT M YCTaHOBKH TpeOyeMoH TemmepaTypbl
PaCcTBOPOB UCIIOJIH30BAJICS KHUIKOCTHBIN HU3KOTEMIIEPATY -
HbIil TepMmocTtaT «Kpuo-BT-01», mo3Bossitolinii yCTAHOBUTH
Jo6yro temnepatypy ot —30°C mo +100 °C ¢ nmorperiHo-
ctrio 0.3 °C. EMkocTH ¢ uccneqyeMbIMI pacTBOPAMU TTOMe-
LAJUCh B TEPMOCTAT. 30HAUPOBAHHE OOpPA3LOB U IPUEM
PACCesTHHOTO CBETAa OCYLIECTBJISIUCH Yepe3 IpUeMoInepeaa-
IOIIMH CBETOBOJ, LEHTPAJIbHAS JKIJIA KOTOPOrO HUCIOJIb30-
BaJIach IS MEpeJadu JIa3epHOTO U3JIyYeHusl, a nepudepuii-
HBIE — JIJI51 TIepEeIavl ONTHYECKOTO 9XO-CUTHAJIA B TPUEMHUK
CHEeKTpOMeTpa.

3. 3aBHCMMOCTb OT KOHLEHTpPAIMH CIHpPTa
cnekTpoB KP B 00/1acTH BajIeHTHBIX KoJ1e0aHuii
CH- n OH-rpymn

Ha puc.1 npeacrasnens! cuekTpsl KP BogHO-climpTOBBIX
pacTBOPOB pa3MuHON KoHIeHTparuu npu 5 °C B objactu
BOJIHOBBIX uncen 2600—3800 cm~'. MHTeHCHBHOCTL Tpen-
CTABJICHHBIX BAJICHTHBIX IOJIOC HOPMHUPOBAHA HA HX CyM-
MapHYIO IUIOIAAb. B 9TOM CHEKTpaIbHOM AMana3oHe mpo-
SIBJISIFOTCS BaJIeHTHBIE kKoJieOanust CH-Tpymm sTaHoNa, a Tak-
ke OH-rpynmn Bosw! u 3Tanousa. [Tosoca BajeHTHBIX KoJeba-
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Puc.1. Cnextpsl KP B o6siactu BasieHTHBIX kojiebanniit CH- n OH-rpynn
JI7Is1 BOJHO-CIIUPTOBBIX PACTBOPOB PA3JIMYHOM KOHIEHTPALUM NIPU TeM-
nepatype 5 °C.

mnit CH-rpymn 28003000 cM~!' mMeeT HECKOIBLKO YETKO
Pa3AeISIOINXCS TUKOB, TOJIOXKEHUE, IMUPUHA U UHTCHCHUB-
HOCTb KOTOPBIX 3aBUCSIT OT KOHLEHTPALMHU 3TAHOJIA B PACT-
BOpE. AMILTUTY/IbI BCEX MUKOB CYIIECTBEHHO YBEJIUUNBAIOTCS
C POCTOM COJZIepKaHUs 9TaHOJIa (IPUIeM OHU PACTYT HE CUH-
XPOHHO), a UX MOJIOXKEHUE U IIUPUHA B UCCIICTOBAHHOM JTH-
arma3oHe KOHIEHTpAIWil 3TaHOJA W3MEHSIIOTCS HE3HAYH-
TEeJIbHO.

MHuTterpanbHasi HHTEHCUBHOCTD IIUPOKON OecCTpyKTyp-
HOIA T10J10CHI BasleHTHBIX Koiebanuit OH (30003700 cm~ ')
yOBIBACT C POCTOM COJIepKaHus 3TaHoya (puc.l), T.K. KOH-
nentpanus rpynn OH ymenbiraercs. C yBeTUYeHUEM KOH-
LNEHTPAINY 3TAHOJIA CYIIECTBEHHO M3MeHsieTcs U (hopMa Ba-
JICHTHON TMOJIOCHI KoJieOaHui ruapokcuwibHblx OH-rpymmn
BOJBI M 9TaHOoIA. [{J1 KOJMMYECTBEHHOW OIIEHKH M3MEHEHHS
¢dbopmer BasenTHOM OH-110710CHI OB BBEACHBI OTHOIIICHHS
WHTEHCUBHOCTEH 3TOH moJsiockl Ha yactotax 3620 u 3420
cm !, a Taxoke Ha 3200 1 3420 cm ! TTos10%KeHNs yKa3aHHBIX
YaCTOTHBIX KOMIIOHEHT BBIOMPAIUCH MO OCOOBIM TOYKAM
paccuuTaHHON BTOPOU MPOU3BOJHON CHEKTPATIbHOU MHTEH-
CUBHOCTH BaJieHTHO# nojockl OH-rpynn. HuzkouactoTHas
ob6nacte Banentnoit OH-momocs! B paitone 3200 cM~! o6yc-
soBieHa kojebanusmu OH-Tpynm ¢ CHIIBHBIMEH BOJOPO/I-
HBIMH CBSI35SIMH, 00J1aCTh BajIeHTHOU moJsiockl OH-rpynm B
paitone 3420 cM~!' — xone6anusmMu OH-ocHUIIATOPOB €O
c1a0bIMH BOAOPOIHBIMH CBSI3SIMH, a ellle 0oJiee BHICOKOYA-
CTOTHAs 06JIACTH BAJIEHTHOH MOIOCH (B paifone 3620 cMm ') —
KOJICOAHUSIMI MOJIEKYJT BOABI C Pa30PBAHHBIMU BOJOPOJ-
HbiMH cBsizsiMu [20]. TTosToMy OTHOIIIEHNE NHTEHCUBHOCTEH
I3200/ 3420 IOKA3BIBAET COOTHOLIEHHE KostmuecTBa rpynmn OH
C CIJIBHBIMU U CJ1a0BIMH BOJAOPOAHBIMU CBS35IMHU, & OTHOLLIE-
Hue Ii620/l3420 — cooTHoulenne koguuectBa rpymn OH ¢
pPa30PBAHHBIMU H CJIA0BIMHU BOJIOPOTHBIMHE CBSI3SIMU.

3aBUCHMOCTH OTHOLICHUH MHTEHCUBHOCTEN I360/ 3420 M
I3200/ 3420 OT KOHIIEHTPAIMH ITAHOJIA B PACTBOPE IPUBE/ICHBI
Ha puc.2. BugHo, 4yTo oTHOIICHUE [3620/13420 MOHOTOHHO
YMEHBIIAETCS] MPU POCTe KOHIEHTPALMM 3TaHOJIa B pac-
TBOpE. DTO MOXKHO OOBSCHUTH YMEHBIICHUEM JT0JIH CBOOO/I-
HBIX, T.€. HE CBSI3aHHBIX BOJAOPOJHOMN CBSI3BIO, TUAPOKCHIIb-
HBIX TPYI (KaK CIUPTA, TAK ¥ MOJIEKYJI BOJbI). 3aBUCUMOCTH
D300/ 3420 OT KOHIEHTpAlMU ITaHONA BemeT cebst Oostee
CJIOKHBIM 0Opa3oM (puc.2,6): mjisi pa3OaBJICHHBIX PACTBO-
pPOB OHA pAaCTeT, MPU KOHLEHTpauusx staHona ot 20 % mo
25% wmMeeT MakCUMyM, 3aT€M C POCTOM KOHIIEHTpALUU
yMeHbInaeTcsi. Takoe MoBeIeHNe KPUBOW CBUICTEILCTBYET
0 TOM, YTO NIpH KOHIeHTpanusx staHona 20% —25% B
pacTBOpPE A0JIsI CUJIbHBIX BOJOPOJHBIX CBSI3€H MakCUMaJIbHa
JUIS1 BCEX KOHLEHTPAIUN UCCIEJOBAHHOIO IHANA30HA. DTOT
pe3yJIbTAT MOATBEPKIAAET TUIOTE3Y O TOM, YTO NP yKa3aH-
HBIX KOHIIEHTPAIHSIX CIIAPTA B BOJHO-3TAHOJIBHBIX CHCTEMAaX
HAOJIIO/TAeTCsl CTPYKTYpHAS IEPECTPOMKA, B pe3yJIbTaTe KO-
TOPOH MPOUCXOAAT cTabuau3anus CTPYKTYpbl BOIbI MOJIe-
KyJIaMH 3TaHOJIa ¥ YCHUJICHHE BOJIOPOJHBIX CBSI3€H MEXIy
TUAPOKCHIbHBIMU Tpymmnamu. [Ipu manbHeiimem yBenuue-
HUM KOHIIEHTPAIIUH 9TAHOJIa BOJOPOIHBIE CBSI3M B PACTBODE
ocnabIsoTCS.

4. TemnepatypHasi 3aBUCHMOCTDb criekTpoB KP
BO/IHO-)TAHOJILHBIX PACTBOPOB B 00/1aCTH
BaJieHTHBIX KoJebannii CH- 1 OH-rpynn

Uzmenenns cnextpoB KP 25 %-HoTO pacTBOpa 3TaHOIIA
B BOJIE C MI3MEHEHUEM TeMIIEpaTyphl oka3aHbl Ha puc.3. C
YBEJIMYCHUEM TEMIIEPATYPHI MOJI0Ca BAJICHTHBIX KOJieOaHUi



HpOﬂBHCHI/Ie BOJOPOIHBIX CBsI3€i BOJHO-ATAHOJIbHBIX PacTBOPOB B CIIEKTpax KOMOHWHAITMOHHOT O paccesstHus CBETa 269

L3620/ 3420
o
032t %o
[e]
Oooo
028 | °o o )
O o O§
0.24 °5
[
0.20 | °o
[e]
0.16 1 1 1 1 1 1 1 1 1 1
0 20 40 60 80 100
Konnentpanus stanona (%)
I3200/ 13420
0.80 | o oo
o
o o EF'
o
0.78
0
0.76 | o8
oo
0.74 ogt oo
o
072 1 1 1 1 1 1 1 1 1 1
0 20 40 60 80 100
Konnenrparms stanosa (%)
Puc.2. 3aBHCHMOCTH OTHOIICHHI HHTEHCUBHOCTEH I[3620/l3420 (a) W

L300/ I3420 (6) OT KOHLEHTpAUMM 3TaHOJA B PAacTBOpe (BBIPaXKEHA B
00BEMHBIX IIPOLICHTAX) IIPH TeMIepaType pacTBopos 22 °C.

. 0.005

-10°C

0.004 -

0.003 -

0.002 -

UHTeHCUBHOCTD (OTH. €1

0.001

1 1 1 1 1 1 1 1
3000 3200 3400 3600 3800
BonroBoe uncio (cm ')

0 =
2600 2800

Puc.3. Temnepartypnast 3aBHCEMOCTS ciekTpoB KP 25 %-Horo pactsopa
9TaHOJIA B BOJE.

CH npakTu4ecky He U3MEHSIETCs HU 110 (POpMe, HU 110 UHTEH-
cUBHOCTU. HampoTus, mojioca BaJIeHTHBIX KOJICOAHUHN THI-
POKCHJIBHBIX TPYII CYHIECTBEHHO M3MEHsIeTCs o Gopme: ¢
POCTOM TEMITEPATYPhl YMEHBIIASTCSI HHTEHCHBHOCTDL 00J1a-
cti 3200—3300 cm~! w BO3pacTaeT MHTEHCHBHOCTH pacce-
stHUsI o0JtacTu 60Jiee BBICOKOYACTOTHBIX KoJsiebanuit (3400 —
3600 cm~!). Ananornunoe noseseHue cnekTpos KP Habro-
JlaeTcsl IpU M3MEHeHuM TemmepaTypsl or —27 +5°C no
50 + 90 °C nns Boawl, 40%-HOTO pacTBOpa 3TAHOJIA B BOJE
u 96%-noro sranosa. Banmentnas CH-mosoca He u3Me-
HSIETCSl HU 1O (popMe, HU 10 WHTEHCUBHOCTH JIISI KaXKIOTO
obpa3na, HO C YBEJMYCHUEM TEeMIEpaTypbl NPOMCXOIUT
MOHOTOHHOE YMEHbIIIEHHE MHTEHCUBHOCTU HU3KOYACTOTHON
obractu BasleHTHOM mojiockl OH 1 yBemueHne NHTEeHCHBHO-
CTHU BBICOKOYACTOTHOH oOactu (puc.4 u tabdu.l).

Taxoe moenenue BaJieHTHON OH-mosiockl cBuueTesb-
CTBYET O MOHOTOHHOM OCJIA0JICHUU BOJIOPOJIHOTO CBSI3bIBA-
HUSl B pacTBOpe C yBeamueHHeM Temnepatypbl. ITox ocnma-
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Puc.4. 3aBHCHMOCTH OTHOILUCHHS HHTEHCUBHOCTEH [3300/I3420 B CIIEKTpe
KP Bojbl, 9TaHOJIA ¥ BOJHO-CIIMPTOBBIX PACTBOPOB C KOHIEHTpAIMEH
25% u 40 % ot Temnepatypbl Ipod. ANNPOKCUMUPYIOLIAS JTMHUS TPU-
Be/IEHA ISl TOYEK, COOTBETCTBYIOLIMX OTHOIICHUIO MHTEHCUBHOCTEH B
cnextpe KP sTanosna.

Tabn.1. OtHOIICHUsT UHTEHCUBHOCTEH Ha yactotax 3200 +4 u 3420+
4 em~! Iy /I3420 B criekTpax KP BOIbI, BOJXHO-CIIUPTOBBIX PACTBOPOB C
KoHueHTpanuei 25 %, 40 % u 96 %-Horo 3TaHOJIA, U3MEPEHHBIX IIPU pa3-
JINYHBIX TEMIEPATYpax.

"{eMnepaTypa Bona 25 %-Hblit 40 %-HbIit 96 %-HbIit
O pactBop pacTBop 9TaHOJI
-27 1.06
-20 0.96 1.03
-10 0.98 0.92 0.97

0 0.92 0.88 0.90

5 0.85 0.89 0.83 0.87

10 0.83 0.85 0.81 0.82

15 0.81 0.82 0.78 0.81

20 0.78 0.80 0.76 0.78

30 0.75 0.75 0.72 0.73

40 0.69 0.70 0.67 0.66

50 0.65 0.65 0.61 0.61

60 0.60 0.59 0.58 0.61

77 0.54 0.54 0.50

90 0.50

IMpumedanue: VHTEHCMBHOCTH YCpeIHEHbl MO MHTepBajaM § cm ™!

(+£4 em ).

6JIeHHEeM BOJOPOJIHOTO CBSI3bIBAHUSI MBI IIOHMMAeM yMEHb-
wenue 1o OH-rpymi ¢ CUIbHBIME BOAOPOIHBIMU CBSI3SIMU
u yBesmuenne noym OH-rpynm co ciabbIMu 1A pa3opBaH-
HBIMHU BOJIOPOJHBIMU CBSI3SIMU. B 3TOM ciryuae MOXHO ro-
BOPHUTH 00 YMEHBIIICHUH CPEHEIl SHEPTUU BOTOPOTHOM CBSI-
3W B pacyeTe Ha OJHY I'MIPOKCHJIbHYIO TPYIITY (UM Ha OJIHY
MOJICKYJTy BOJIbI IPU HEOOJIBIINX KOHIICHTPAIMSIX 3TAHOJIA B
pactBope).

5. AHa/Iu3 KOMIIOHEHTOB KOHLEHTPALHOHHOI
cepun cniekTpoB KP BoaHO-cniupToBBIX
PacTBOPOB C NOMOUIbIO METOIa MHOTOMEPHOI0
pa3penieHnsi KPUBBIX

CyTb MeTOJJa MHOTOMEPHOTO Pa3peIleHHs KPUBBIX C UC-
MOJIb30BAHUEM YEPEIYIOIIUXCS HAUMEHBIIHMX KBAJIPATOB
(Multivariate Curve Resolution-Alternating Least Squares,
MCR-ALS) 3akiaroyaeTcs B HAXOXACHUU TapIHaIbHBIX
CHEeKTPOB W Tpodiiell KOHIEHTPAIUU KOMIIOHEHTOB IIO
Ha0OPY CHEKTPOB CHCTEMBI — CMECH KOMIIOHEHTOB C Pa3JIHyi-
HBIM uX cooTHoleHneM [18]. PaccMorpum cucremy, cocrosi-
IIYIO U3 HECKOJIbKUX KOMIIOHEHTOB (HAIPUMeED, BEIIECTB WU
KOMILJIEKCOB), KaX/IbIii M3 KOTOPBIX MMEET CBOW CHEKTp S
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(CrIeKTpBI MOTYT NMEPEKPBIBATHCS O CHEKTPAJIBHOMY JIaIia-
30HY, HO JOJDKHBI OBITh pa3iuuHbiMu). [1ycTh KOHIIEHTpa-
MM KOMIIOHEHTOB 3aKOHOMEPHO U3MEHSIIOTCS CO BpPEMEHEM
TaK, YTO CIEKTP CMECH B KXl MOMEHT BPEMEHH ! Tpe.-
CTaBJIET COOOM JIMHEHHYIO CYNEPHO3UIIUIO MPOU3BEACHUN
KOHIIEHTpAIM{ KOMIIOHEHTOB Ha UX MapIHUaIbHbIE CIIEKTPHI.
Torna pe3yabTaThl 3KCIIEpUMEHTA (CIIEKTPBI CMECH B Pa3jIny-
HbIe MOMEHTBI BPEMEHH ) MOXHO MPEICTABUTh B BULE

X =CS'+E.

3mech MaTpPHUILI JaHHBIX X U morperHoctedd E umerot pas-
MepHOCTh [ X J , A€ I — unciao HaOJIFOIEHUH 110 BPEMEHH:
ty,...,1, aJ—4UCIIO JJIMH BOJIH A, ..., A; B criekTpe. Eciu B
CHCTEME MPHUCYTCTBYET A KOMIIOHEHTOB, TO MaTpHUIla KOH-
nentpanuit C umeet I cTpok u A ctonb1os. Kax/elii ee cTo-
6err — 3T0 MpOoQUIb M3MEHEHHs] KOHIICHTPAIINA COOTBET-
CTBYIOILIETO BeNIECTBA. MaTpHIa YUCTBIX CIEKTPoB S' (ee
yInoOHee MPeICTaBIATh B TPAHCIIOHUPOBAHHOM BHUJIC) HMEET
A ctpok u J cronbuoB. Kaxmas ee cTpoka — 3TO YUCTBIA
CHEKTP COOTBETCTBYIOIIET0 KOMIIOHEHTA. 3ajaya pas3perie-
HUSl KPUBBIX COCTOHUT B TOM, YTOOBI IO 3aJAHHON MaTpHIle
NaHHBIX X OMpPENETIUTh YHCIO KOMIIOHEHTOB A W HAWTH
MaTpuIlbl KoHIeHTparuii C ¥ MaTPHUIBI YUCTHIX CIIEKTPOB S
(mapuuasbHble CIEKTPhl KOMIOHEHTOB). [1pu 3TOM Ipeano-
JIaraeTcsl, YTO Mbl He 00J1a/1aeM HUKAaKHMHU CYIIeCTBEHHBIMU
anpuopHbIMA 3HAHUSIME 0 MaTpunax C u S, KpoMe caMbIxX
00IINX, €CTECTBEHHBIX OT'PAHMYCHUIA: HEOTPHUIATEILHOCTD,
HETPEPBIBHOCTH (T10 { 1 A) U T. II.

Meton MCR-ALS namesn mmpokoe NpuMeHEHHe B CIIeK-
Tpockonuu cmeceit [18,21—-23]. B pabotax [21 —23] npearno-
JIarajoch, 4TO B CMECH HPHUCYTCTBYIOT PAa3HBIC THIIBI MO-
JIEKYJISIPHBIX KOMILJIEKCOB (Ha3bIBaeMble KOMIIOHEHTAMM), a
BMECTO M3MEPEHUId B pa3IMYHbIe MOMEHTBI BPEMEHH ¢ pac-
CMAaTPHUBAIOTCS U3MEPEHUS IPH PA3HBIX KOHIICHTPANUSX UH-
rpeaueHToB cMecu. B pabore [21] metonq MCR-ALS wucno-
JIb30BAJICS JJISl aHAJIM3a MOJICKYJIIPHON acCOLMAINN B BOA-
HBIX pacTBOpax meraHoja no cnektpam MK mormomenust:
OB OOHAPYKEHBI YETHIPE KOMIIOHEHTA PACTBOPOB — a4CCO-
IUAThl METaHOJIA, ACCOIUATHI BOJbI M KOMILJIEKCHI BOJIA —
METAHOJI JIBYX THIIOB C COOTHOIIIEHHEM MoJiekys 1:1 m 4: 1
COOTBETCTBeHHO. B [22, 23] maHHbId MeTOA ObLI IPUMEHEH
nst ananu3a cnekTpos MK normomennst BOIHO-3TaHOIBHBIX
pactBopoB. Tak, B pabote [22] Obun 0OHAPYKEHBI YETHIPE
KOMITOHEHTA: ACCOLMATHI BOJbI, ACCOIMATHI 3TAHOJA U /IBA
THUIIAa KOMIUJIEKCOB BOJA—3TaHOJ (WJIM THAPATOB 3TAHOJIA)
coctaBa EtOH-5.36H,O u EtOH-1.28H,0, rue 5.36 u 1.28
(aKkTHYECKH SBJISIOTCS TUAPATHBIMU YUCIAMHU, TOKA3BIBAIO-
LIIMU CpeJHEee YMCIO MOJEKYJ BOJbI, KOTOPOE MPUXOIAUTCS
Ha OJTHY MOJIeKyJy sTaHosia. CocTaB rHApPAaTOB B padoTax
[22, 23] onpenensiics cpaBHeHUEeM napruaibHIX MCR-koM-
MIOHEHTOB C 3KCIepUMeHTaIbHbIMU cnekTpamu MK moruo-
LLIEHUS 110 IIOMAH (TTOMCK OJIMKAUIINX O IJIOIIAIU CIEKT-
POB IBYX PACTBOPOB U JIMHEHHA ST HHTEPIIOJISIIINS KOHIICHTPA-
un). OgHaxo s cekTpoB KP takoit moaxo 1 HerpuemJieM,
T.K. U3MepeHrne aOCOIOTHBIX MHTEHCUBHOCTEH KOMOWHA-
IIMOHHOTO PACCEesSHUS MPEACTABIISIET COOOU TPYIHYIO JKCIe-
PUMEHTAJILHYIO 3a4a4y.

B Hacrosieit paboTe MeTO MHOTOMEPHOT O pa3pellieHus
KPUBBIX HCIOJB30BaH [JIS aHAJIN3a OKCIEPHUMEHTAIBHBIX
cnektpoB KP BOIHO-3TaHOJIBHBIX pacTBOPOB BO BCEM Ha-
na3oHe U3MEHEHMSsI KOHIIEHTpanuu 3Tanoja. Ha puc.S npen-
CTaBJICHBI MAPIUATbHBIE CIIEKTPBI — CIIEKTPAIbHbBIC KPUBbIC B
o6nactu BasieHTHBIX CH- 1 OH-niostoc a1st 4yeThipex TUIOB
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Puc.5. CrekTpbl MOJIEKYJISIPHBIX KOMILIEKCOB BOJAHO-3TAHOJBHOI'O pac-
TBOPA, nojyueHuble MeTo oM MCR-ALS u3 KOHIEHTPAIIMOHHOW 3aBU-
cuMocTu cnekTpoB KP BoIHO-9TaHOIBLHBIX PACTBOPOB.

MOJIEKYJIIPHBIX KOMILJIEKCOB BOJTHO-3TAHOJIBLHOTO PacTBOPA,
MOJIy4eHHBIC B pe3yJibTaTe npuMenenns meroga MCR-ALS.
CriexTp acconuaToB Boabl Ho06eH crekTpy KP uncroii Bo-
IIBl, a CHEKTP acconuaToB 3TaHosa — cuekTpy KP umcroro
sranojsa. OgHako s onucanus cepuu crekTpoB KP BogHo-
3TAHOJIBHBIX PACTBOPOB BCEX KOHUEHTPALUN C MOMOILBIO
JINHEHHONW KOMOMHAIMHM TapIHUaIbHBIX CIIEKTPOB HEIOCTa-
TOYHO TOJILKO ABYX KOMIIOHEHTOB — YMCTOM BOBI ¥ 3TAHOJIA.
ITpumenenne metoga MCR-ALS noxasalio, 4To CyIiecTBeH-
HBIN BKJIAL B cieKTpbl KP pacTBopoB BHOCST mapruaibHbIe
CHEKTPHI eIlle IBYX TUMOB KOMIIOHEHTOB. DTH KOMIIOHEHTHI
MbI OTHOCUM K KOMILIEKCAM, COCTOSIIIIAM M3 MOJIEKYJI BOJbI U
9TaHOJIa, — K THApATaM 3TAHOJIA, TOCKOJIBKY B MX MapIHalb-
HBIX CIIEKTPax MPUCYTCTBYIOT 00€ BajieHTHbIe 1oJ1ockl, CH u
OH. 11 nepBoro Tuma rujparta B CIEKTPE MpEeBAJUPYET
OH-noJsioca, a ais Broporo tuna rugpata — CH-nmosoca.
CileryeT OTMETHUTB, YTO CIEKTPBI THAPATOB IEPBOTO U BTO-
poro THUIOB B OOJIaCTH BaJIEHTHBIX KojeOanmii rpynn OH
CYILIECTBEHHO OTJM4YaroTcs oT crekTpoB KP Bojbl, aTaHOa
WJI UX cMeceil.

B HacTosielr craTbe MBI TPUMEHHIM OTJIUYHBIA OT
HCIOJIb30BAHHOTO B pabotax [22,23] moaxoxd K ompenele-
HUIO TUJPATHBIX YKMCEJ KOMILIEKCOB 3TAHOJ —BOJA, BbISIB-
sieHHbIX MeTtojioM MCR-ALS. Hogslil cioco6 ocHOBaH Ha
00HAPYXXKEHHOW HAMHU paHee JIMHEMHON 3aBUCUMOCTH OT KOH-
LHEHTPAIUU 3TAHOJA OTHOLICHUS MHTEHCHBHOCTEH BaJICHT-
Hoit CH- nnmu OH-nosiocer k ux cymme [19]. I napuuasib-
HBIX CIIEKTPOB PACCUMTHIBAETCS TAKOE e OTHOIIIEHUE HHTEH-
cuBHocTet CH-u OH-nosoc, 4To 1 /171 9KCIepUMEHTAIbHbBIX
pPacTBOPOB C U3BECTHOM KOHIEHTpaLUed cnupTa, a 3aTem
UCIIOJIb3YETCsl TIOCTPOEHHAs JIMHEHHAasl KajauOpoBoyHas 3a-
BHUCHMOCTD [IJI51 HAXOXKACHUSI KOHIIEHTPAIIUU COUPTA B THII-
pate no cootnomennto CH- m OH-mosoc 8 MCR-criekTpe.
OTOT MOAXO0A MbI IPUMEHIUIHA ISl AaHAJIN3a OMHUCHIBAEMBIX
cnekTpoB KP BO/THO-3TaHOIBHBIX pACTBOPOB. bbLN ocTpo-
€HbI JIMHEHHbIe KaJIMOPOBOYHBIE 3aBUCUMOCTH OT KOHIEHT-
panuy 3TaHoJIa MHTET pajibHbIX MHTeHcuBHOCTel CH-mostocs!
Icy m OH-mostocet Ioy, HOPMHUPOBAHHBIX HA X CYMMAapHYTO
UHTEHCUBHOCTD (Icy + Ioy). 3aTeM IS CIEKTPOB THAPATOB
JTaHoJjia, HauWmeHHbIX MetogoM MCR-ALS, paccumtbiBa-
nuck 3uavenust Icy/(Icy + Ion) u Ion/(Icu+ Ion) 4 1o Ka-
JIMOPOBOYHBIM 3aBUCUMOCTSIM ONPEACIISINCh KOHLEHTPA-
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UM 9TaHoJIa B KoMIulekcaX. Takoi moaxoJ; oOecreynBaeT
HaJIXKHOE OIpe/IeJICHHE COCTaBa KOMILIEKCOB BOJIa —3TAHOJI,
HE 3aBUCsIIIee OT a0COTFOTHOM HHTEHCUBHOCTH CIieKTpoB KP,
U SIBJISIETCSI YCTOWYMBBIM K IIIyMaM B 3KCHEPUMEHTAIbHBIX
CIIEKTPaXx.

Paccuntanubie Hamu o KP cniektpam pacTtBopoB ru-
patHble ynciaa coctaBuiu: 5.05 11 ruApaToOB 3TAaHOA TIep-
Boro tumna u 2.40 [iJ1s ruApaToB BTOPOro tumna. BaxxHo oTme-
THUTh, YTO TIOJIyUCHHbIC HAMH 3HAUEHUS YIOBJIETBOPUTEIBLHO
KOPPEIUPYIOT C TUApATHBIME unciamu 5.36 u 1.28, HalimeH-
HBIMH JIJIS aCCOIIMATOB B BOJIHO-3TAHOJIBHBIX PACTBOpPAX
mo cnektpaM UK mormomenns [22,23]. Takum obpaszom,
ycpeaHeHHbIe (OPMYJIBI THAPATOB MOJXKHO 3alucaTh Kak
EtOH-5H,0 u EtOH-H,0 — EtOH-2H,0.

6. O6cyx/1eHne NOJy4eHHBIX pe3yJIbTaTOB

Ha ocHoBaHMM aHaJM3a KOHICHTPAIMOHHONW 3aBUCHMO-
ctu criekTpoB KP BOTHO-3TAaHOJIBHBIX PACTBOPOB C/CJIaH BbI-
BOJ 00 yCHJIEHMH BOJOPOIHBIX CBSI3€i B pacTBOPE MPH KOH-
nerTpanuu stanona 20 % —25% 1o CpaBHEHHIO C YUCTOU
BOJION, T.e. 00 yBeimueHnn koimyectsa OH-rpynm, coenn-
HEHHBIX CHJIbHBIMH BOJIOPOJHBIMH CBSI3SIMH C COCEITHUMU
MOJIEKYJIAMH BOJIIbI. BUJ CIIEKTPOB TUAPATOB, MOJYICHHBIX
MHOT'OMEPHBIM pa3pelieHneM BajleHTHbIX nojioc CH- u OH-
TPYIIL, TAKXKe MOATBEPKAAET 9TOT BBIBOA. JIJIsl CieKTpa ru-
paTOB MEPBOTO THIA C COOTHOIIECHHEM MOJEKYJ BOABI U
crnmupTa 5: 1 XapakTepeH HHTCHCUBHBIN MUK B HU3KOYACTOT-
Holt 061mactu BasenTHO OH-10s0CH (B paitone 3200 cm~!),
4TO CBUAETEILCTBYET O HAJIMYMU OOJIBLIOIO KOJMYECTBA
CIJIBHBIX BOJOPOJHBIX cBsizel Mexay OH-rpynnamu mouJe-
KYJI B pACTBOPE IO CPABHEHHIO C YUCTOM BOoI0oM. [TockOIBKY B
9TOM THJIPATe MOJIEKYJIBI BOJBI MPEO0IaaaI0T, MBI AeJIaeM
BBIBOJ, YTO B kKomiuiekcax coctaBa EtOH-5H,O ycuiusa-
FOTCSI CBSI3M HIMEHHO MEXYy MOJIEKYJIaMH BOJIbI. AHAJIOTHY-
HOE YCHJIEHHE BOJOPOJHBIX CBSI3ed MEXIy MOJIEKyJIaMu
BOJBI B ra30BOM THIpaTe HNPUBOIUT K HaOIOgaeMOMYy B
cnektpax KP yBelmueHnIO MHTEHCUBHOCTH HU3KOYACTOTHON
obnactu BaneHTHOH moyocel (B paitome 3200 cv~!) [24].
HanpoTus, 11si TRAPATOB 3TAHOJIA BTOPOTO THIIA MPOUCXO-
JIUT ocjabJieHre BOJIOPOJHBIX CBSI3CH, YTO MPOSIBISICTCS B
YMEHBIICHUN WHTEHCUBHOCTU HU3KOYACTOTHOH 0OJACTH
BaJICHTHOU moJjiockl kKoJiebanuit OH-rpymm. Takast unTepnpe-
Talys COeKTPOB THUAPATOB, MOJIYYeHHbIX MeTogoM MCR-
ALS, COOTBETCTBYET MPEJICTABJICHUSIM O KJIATPATHOU WA
KJIATPATONOO0HOM CTPYKTYpe FUAPATOB NMEPBOTO TUMA U O
LETIOYEYHON CTPYKTYpe THAPATOB BTOPOI'O TUIIA.

IIpu xoHnenTpanuu s3TaHosa B pactsope oT 20 % mo
25 % MOJeKyJ CIUPTa CTAHOBUTCSI TOCTATOYHO, YTOOBI Ha-
PYIIUTH MPOCTPAHCTBEHHYIO CETKY BOJIOPOJIHBIX CBSI3€i, Xa-
PAKTEpHYIO JUIS YUCTOH BOJBL. [IpW BHENIPEHUW MOJIEKY
CHUPTA MPOUCXOIUT HEPECTPOiiKa CETKM BOJOPOIHBIX CBS-
3ed, T.K. MOJIEKYJIbI CIUPTa HE MOTYT YMECTUTLCS B I10JIO-
CTSX, 00pa30BaHHBIX TUIIMYHOM 1JIs1 YUCTOM BOIBI CETKOI BO-
JIOPOJIHBIX CBsi3eil. BHeIpeHne MoJleKys 3TaHOJIa TPOUCXO-
JIUT TaKuM 00pa3oM, 4To moJsipable rpynmsel OH stanomna
3aMEIIar0T MOJIEKYJIBl BOJBI B MPOCTPAHCTBEHHOW CETKe
BOJIOPOIHBIX CBsi3el, a 6oJiee MPOTSHKEHHbIE THAPOPOOHBIC
TPYIIBI 9TAHOJA BXOJAT B MOJIOCTU, KOTOPbIe 00pa30BaHbI
MOJIEKYJIAMH BOJBI, COSTUHEHHBIMH «IIO-HOBOMY», C HOBOM
OpraHu3aINyreil CeTKM BOJOPOIHBIX CBsI3ei MeXAy HUMHU. B
pe3yJibTaTe 00Pa3yIOTCsl THAPATHI IEPBOTO THIA, UK COE-
JIUHEHUST TUTIA «TOCTh—X03sUH» (KJIaTpaThl), TJIe MOJIeKyJia
9TaHOJIA YAEPKUBAETCS B KapKace U3 MOJIEKYJ BOAbI, BOJO-

POHBIE CBSI3U MEX/1y KOTOPBIMHU YCUJIMBAIOTCS U3-3a TUAPO-
(hoGHOTO B3auMOACUCTBHS. B )KUAKOCTH BOJOPO/IHBIEC CBSI3U
MeX/1y MOJIEKYJIaMU BCE BpeMsl paciaJaroTcst 1 00pa3yroTcst
BHOBb, U3-3a YET0 CTPYKTYpa, XapakTepHas 1JIs KJIaTpaToB B
TBepAOH dase, pa3MbIBACTCS, I UMEET CMBICI TOBOPHTH
TOJIBKO O «KJIATPATONOLOOHOI» CTPYKTYpE B pacTBODE.

B rugpartax BTOporo tuma — nenovykax u3 MoJIeKyJ BOIbI
U CIUPTA — MOJIEKYJIbI BOJBI MOT'YT 00Pa30BbLIBAThH ABE UJIU
TPU BOJOPOJHBIE CBS3M (B OTJMYME OT YUCTOH BOJBI, I'I€ B
Cpe/IHEM OHHU 00pa3yIOT YeThIpe BOJIOPOAHBIE CBsI3H). Bomo-
pPOJIHBIE CBSI3U B BOJIE U PACTBOPAX UMEIOT KOONEPATUBHbBIN
XapakTep, YTO BbIPAXKACTCS B UX YCUJICHUH TIPU YBEJIMYCHUU
CPE/THEero YKciIa CBSI3eH, MPUXOISIIErocs Ha OJTHY MOJIEKYJIY
BoJibl. [To3TOMY B ruzipaTax BTOpOro Tuna MpoUCXOAUT OC-
J1abJyieHue BOJOPOJIHBIX CBSI3EH 10 CPABHEHUIO C YUCTOU BO-
noi. KoHIeHTpanus Takux TuApaToB HAYMHAET PACTH NPU
COAEpKAaHUU ITAHOJIA B pacTBOpe BbIlIe 25 %, 03TOMY BO-
JIOPOJHBIE CBSI3U B pacTBOpax 0oJiee BBLICOKOUW KOHIEHTpA-
MU TIOCTETIEHHO ociiabeBaroT; B criekTpax KP aTo nposiBiis-
eTCsi B MOHOTOHHOM YMEHBIICHUH OTHOLICHUS I3200 /3420

C pocToM TemMnepaTypbl — OT TOUKU 3aMEP3aHuUs 10 TEM-
nepaTypsl, OJU3KOH K TOYKE KUIEHUS BOTHO-CIIUPTOBOTO
pacTBOpPa, MPOUCXOJUT NOCTEIIEHHOE OCJIA0JIEHUuE BOIOPOI-
HBIX CBSI3ed. DTO CIPaBEJIMBO ISl BCEX MCCIICIOBAHHBIX
KOHIIEHTpaIii BOJHO-CIIUPTOBBIX pacTBOopoB. OciabiieHue
BOJIOPOJHBIX CBsI3ed BbIpakaeTcs B yBenuuenun mom OH-
TPYIII CO CIa0BIMH UJIH PA30PBAHHBIMY BOJIOPOIHBIMU CBSI-
35IMH U B YMEHBIICHUH CPEIHEH 3HEPTUU BOJIOPOHOM CBS3U B
pacuere Ha OJIHY THAPOKCUIIbHYIO TPYIILY.

7. BoiBoabI

HccnenoBanne KOHIIEHTPAIMOHHBIX 3aBUCHMOCTEH CIIeK-
TpoB KP BOJTHO-3TaHOJILHBIX PACTBOPOB OT YHCTO BOIBI 10
YUCTOTO 3TAHOJIA MOATBEPKAACT YCUJIEHHE BOJOPOIHBIX
cBs3eil B pacTBope npu KoHnenTpamuu 20 % —25 % stanona
10 CPABHEHUIO C YUCTOM BOJ10M: KosmmyecTBo OH-rpymm, cBs-
3aHHBIX CHUJIBHBIMH BOJOPOJHBIMHU CBSI3SIMH C COCETHIMH
MOJIEKYJIAMH BOJBI, yBeImuuBaeTcs. [Ipeanoaraercs, 4To
Takoe W3MCHEHHE BOJOPOJHOTO CBSI3BIBAHUS B PACTBOPAX
00YCJIOBJICHO TIEPECTPOMKOI ero CTPYKTYphl, & UMEHHO TI0-
SIBJICHHEM IIPU YKa3aHHOM COJIEP)KaHUM CIAPTA B PACTBOPax
KJIaTpaTONo1I00HBIX 00pa3oBaHuii. B 3TUX KjaTpaTonomgo0-
HBIX CTPYKTypax HEMOJSpHAS 4acTh MOJIEKYJIbI 3TaHOJA
OKpYXeHa CeTKOU U3 MOJIEKYJT BOJbI, CBSI3AHHBIX CHIIbHBIMU
BOJIOPOJHBIMH CBSI35IMH, a THApokcuiabHass OH-rpynmna sta-
HOJIAa TOCPEJICTBOM BOJIOPOJHBIX CBSI3¢i BCTpOEHA B 3Ty
TPEXMEPHYIO CETKY MOJIEKYJ BOJAbL. MeTOIOM MHOTOMEp-
Horo paspeterusi KpuBbix (MCR-ALS) nostyueHo, 4To npu
KoHneHTpanuu 3tanona 20 % —25 % B pacTtBope npeobia-
JTAFOT KOMILIEKCHI U3 MOJIEKYJI BOJIBI U CIIUPTA CTEXUOMETPH-
yeckoro cocraBa EtOH-5H,0O (runpatsl 3TaHOJA KJIaTpaT-
Horo tuna). Hapsiny ¢ ruapatamu EtOH-5H,0 B pacTBopax
MPUCYTCTBYIOT ACCOIMATHI BOIBI, ACCOMUATHI CIUPTA U TU-
paTHI 3TaHOJIA BTOPOTO TUIA, B KOTOPBIX HA OQHY MOJIEKYITY
9TAHOJIA B CPEelTHEM MPUXOaUTCs 1 —2 MoJiekyJibl Bojbl. Ta-
KHe THIPAThl UIMECIOT CTPOCHUE B BHJIC PA3BETBJICHHBIX IIe-
MOYEK U3 MOJIEKYJ BOJBI U CIMPTA, IPU 3TOM BOJOPOIHBIE
CBSI3M MEX/IY MOJIEKYJIAMH B HUX OCJIa0JIeHbI IO CPABHEHHIO
KakK C THApAaTaMU KJIATPATHOTO TUIA, TAK U C YACTOU BOJOM.
[Ipu yBemueHNN TeMITepaTyphl BOJAHO-ITAHOIBHBIX PACTBO-
POB BOJIOPOJIHBIE CBSI3M MOHOTOHHO 0CJIa0eBarOT (IIPOUCKO-
muT yBenumuenue noiu OH-rpymm co cinabbiMu WM pa3op-
BaHHBIMH BOJOPOJHBIMH CBS35IMH),  IPH OHW)KEHUU — YCH-
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JmBarorcs (yBennunBaetcs 1ot OH-rpynm ¢ cuiibHBIME BO-
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