bLUUILh MBSULUL SUUULUUCTUR ShSUUUL Sbabuuahe
YYEHBLIE 3AIHCKH EPEBAHCKOIO I'OCYJAAPCTBEHHOIO YHMBEPCHTETA

fowlwi ghnmpymbibp

YK 548.0:532.783

I.T.

3, 2006 ECTECTBCHHbIC HAYKH

dusuxa

BAJAJIAH, X M.KA3APSH

UCCJIENOBAHME TOJIIIUH JIOMEHHBIX I'PAHUL B JIMOTPOITHBIX
WUIKOKPHCTAJUIMUECKMX CUCTEMAX

[Npn noMoIH AHGPAKLHA PEHTTEHOBCKHX Ny'tci H NOAPHIALMOHHOTO ONTH-
YeCcKOT0 MWKPOCKOIA HCCHIE0BaHa 33BHCHMOCTb TONLUAHB JOMEHHOH PaHHIM
OT KOHUEHTpalH# aMbUQUILHOTO BEUICCTBa B IHOTPONHOH KHAKOKPHCTANH-
qeckoit cucreme. [1oka3aHo, 4TO NPH MaBIX KOHLIEHTPAlMAX JOMEHHaA rpaHHila
npeacrasnser cobol BoasHOH Cnof, a MPH GONBUIMX — NUTMAHYIO 6ucioiiHyio
namesty. OGHapyeHa CBA3b MEXKILY IIMPHHOA pedricxca peHTTEHOBCKUX nyyeit
110 MATBIMH YT/IAMH ¥ TONIIKHON JOMEHHOH FPaHAIILL

Kak u3BecTHO [1], B JIHOTPONHBIX JKHAKOKPHCTALTHICCKHX (JDKK) cucre-
Max JOMEHOM Ha3biBaeTcd CTPYKTypHas o6nacTe, B KOTOpOH IMPEKTOp HMeEeT
onpefeeHHOe HampapieHHe. [IpH MaJlbiX KOHUECHTPALHAX ampudHILHOTO Belle-
CTBa IOMEHHBIC IPaHHMUB NPEACTaBAMOT CobOH MEXIOMEHHBIH BOISHOH CIIOi,
a rpaHMIbl AOMEH—BOJa — THAPATHEIE TOJOBKH aMpUPIILHOTO BEleCTBa. JTO

O4YeHb 4E€TKO TPOCIICKHBACTC

4

Puc. 1. PentreHomidpakunoHHas

xapruHa JDKK-cHCTeMB ¢ OpHCH-

TMPOBAHHBIMH JIOMEHAMH H Y3KH-
MH JIOMCHHBIMH TPaHHLIAMH.

1 B HCCJIEHOBAHHAX C MOJAPH3ALHOHHBIM OIITHYEC-

KHM MHKPOCKONOM MpPH MAIBIX KOHICHTPAaUMAX
amudmwibHoro semectsa. [Ipn yMeHbIICHHH KOJH-
yecTBa BOABI AOMEHBI NPHOIHKAIOTCA APYT K IPYTY,
coKkpalilasd TOJILHMHY BOJAHOTO CNOA, ABJIAIOMIETOCH
JXoMeHHo#M rpaHHueii. [IpH najpHellueM yMeHBbIlIe-
HHM cojepkaHHs BOAbl Habmomaercs CIHNaHHE
JIOMEHOB, HO OHH He OOBCAMHAIOTCH, T.K. HMEIOT
pasHble OPHEHTALHH C Pa3IMYHbIM HAIPaBICHHEM
AHpeKTopa. B 3TOM MOXHO YOenuThCA H3 PEHTTEHO-
IupaKIMOHHOM KapTHHBI, TOMYYEHHOH MO MahI-
MH ¥ GONbIIMMH YTJIaMH, HMeIOMEeA BHI OKpYX-
soctH (puc. 1). A noxo6GHbe KapTHHEI CBOACTBEH-
HBl TofukpHcTaiaM. [lo nomydeHHOH KapTHHE,
MOXHO YGeIUTeNbHO CACNATh BHIBOI O TOM, YTO Kak

OpH MaJIOM, TaK H NpH 60AbIIOM KOJIHIECTBE BOABI HMEIOTCA JOMCHEI C Pa3HBIMH

OpHeHTalHAMH [2].

Oxnnako npH GoJbILIOM CoAepP)kaHHH BOJbI YIIEBOXOPOJHLIE XBOCTBl MO~
KyJ1 BASIOTCA GoNlee MONBIKHBIMA. ITO O3HAYACT, TTO JIAMEILTEI 6onee pHIXJIbIE H
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IHGpakIHOHHBIE KOMbLIa PacHIMPeHbl, 8 IOMEHHbIE MPaHHLbI YBEJIHYEHR 33 CYeT
pa3MepoB naMesl. JleHCTBUTENBHO, NPH AHPAKUHH PEHTTEHOBCKHX JTydeH MOA
ManbIMH YrjaMH HaOmrogaercs yBelHuYeHHe IUHpHHBI pednekca. Kaxercs, yro
NapajuleibHO  YTIOPAZXOYEHHOCTH YFJIEBOZOPOAHBIX XBOCTOB, KOTJa TOJIIMHbI
JIaMeJU1 CTAHOBATCA CTPOTO onpeleeHHbIMH, AH(PaKIHOHHbIE KOJIbLA CTAHOBATCA
Gonee pe3KHMH, BCIEICTBHE 4Yero TONIMIHHA Komblla pediiekca yMeHbIIaeTcd.

g ) Y : e ey
Puc. 2. [Tonapusaunontas MuKkpockonuyeckas  Puc. 3. PentreHoandpakurontas kaptuna JDKK-
KapTHHa wHpoko#t fomeHHOH rpanutinl JOKK- cHCTEMBI ¢ OpHEHTHPOBAHHBIMH JIOMEHAMH H WIH-
cucrembl nipH 85%-# koHLEHTpaLH aMpudub- pokoii loMeHHOH rpaHHlIci.
HOro BelllecTBa.

Jlna o6pasa ¢ MaleIM KOJNHYECTBOM BOMBI H TIPH OTPaXCHHH MO OGONBITHMH
yriaamu HaGmogaercs npeBpaieHue RH(dy3HOro rano B pe3xoe KoJbLO, KOTOpoe
ABIACTCA CJEACTBHEM YHNOPSIOYEHHOCTH YTJIEBOXOPOAHKIX XBocToB [3]. OmHako
Takoe KOJbHO Maloil MHpHHBI JOJDKHO GBUIO MOMYyYaThCA H NpH AHGPaKIMH MO
MansIME yriamH. [Ipn aambHeieM yMEHbIIEHHH COAEeP)KaHHA BOABI IMIMPHHA JTH-
(paKUHOHHOro MajeHBKOTO KOMbIA TAalke yMEHbIIAeTCH, a pediekc CTaHOBHTCA
6onee peskuM. Haunnas ¢ HEKOTOPBIX KOHLEHTpalHi JU(paKuHOHHbIE KAPTHHH
NPOOJDKAIOT CTAHOBHTCA GoJiee Pe3KMMH NPH IMQpPaKUHH MO MaIBIMH yIJIaMH, a
IMpHHA TH(pPaKIMOHHOrO KOJblia HaqHHaeT yBenuyuBathes. [lpu 20%-om conep-
XaHHH BOJbI HaOTIONAETCA MAKCHMATLHOE paclIHpeHHe AH(PaKIHOHHOIO KOJIBLA.
B KkapTuHe, TMONY4eHHOH MOJNAPH3ALUMOHHEIM MHKpOCKONOM (pHC. 2) NpH OT-
MEYCHHOM KOHIEHTPAlHH, JOMEHHbIE TPaHHILl HAaCTONBKO IIHPOKHE, YTO HMEIOT
BH/ YepHBIX mosoc. Yepes 3T0T CoH NMONAPH3aUHOHHEIH CBET HE MPOHHKAET, TaK
KaK Ha JOMEHHOH IpaHHile NPH NEPEXoJie H3 OIHOTO JOMEHa K APYTOMY JIaMeLIhl
u3rubatorcs. ClenoBaTebHO, ONTHYECKas OCb JIaMeJUT pacrojiaraercs Tak, 4ro
OHa He MOXET BpailaTh BEKTOp MONAPH3alMH, B pe3yNbTaTe Yero BTopas NpH3Ma
Huxona He mpoHHUaema i 3Toro xyda. OIHaKo H30THYTHIE JIAME/UIbI, COCTaB-
NAOIHME TOMEHHYIO [PaHHILy, MOTYT YXOBIETBOPATE YCIOBHIO bperra H, cieosa-
TEBHO, TIPH OTPOKEHHH TOA YTIOM E+AO yBEIHUHBAIOT MHPHHY JndpaKkiHOH-
HOTO KOJblla. JTO HAYMHAETCA C MOMEHTa, Koraa Mexxy AByMA JOMCHaMH
TOJNMMHA BOASHOTO CJIOA JOCTHTaeT MMHHMYMa WJIH OHH COMPHKACAIOTCA MEXTY
co6oii. JIoMeHHBIE PaHHIIb, 00pa3ylOIIKecs H3 H30THYTBIX Namelll aMpudHiILHO-
o BellleCTBa H BOJBI, 06ECMEYHBAIOT NEPEXO/l HaNpaBiieHHs THpeKTopa OT JOMEHa
K oMeHy (puc. 2). Tak kaK yMEHbIIIEHHe KOJIHYECTBA BOJbI IPHBOANT K YMCHbIIC-
HHIO MEXJIAMELIAPHOTO BOJSHOTO /10K, TO TOJMIMHA JOMEHHOH TPaHHIIbI BO3pac-
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TaeT 3a CYET pa3MepoB caMoro fomeHa. [IpH CONPHKOCHOBEHHMH [BYX JOMEHOB pe-
¢nexc, NOTyYeHHbIH MOX MAIBIMH YTIaMH, 061aJlaeT MaKCHMaTbHOH PE3KOCTBIO.
[TapaniensHO yMEHBIIEHHIO BOABI ITPOMCXOMHT COMPHKOCHOBEHHE IOMEHOB, H
MIHpHHa pediekca MaNoyTioBoi TH(paKiMK Bo3pacTaer (pHc. 3).

Taxum o6pa3oM, npu 60BIIOM KONHYECTBE BOJBI JOMEHHas I'paHHIA Npea-
CTaBIfeT co6oi BOAAHO# CI0M, KOTOPHIH Jlerko HabmonaeTcs oA MHKPOCKOTIOM.
Ilpu ee MajoM colepXaHHH NOMEHHas rpaHula, oOpa3sylomascs M3 H30THYThHIX
nameJU, Takke HabmioJaeTcs MOJX MHKPOCKONOM MpH GONBIIMX KOHLEHTPALMAX
am¢puduisHoro Bemecrsa. OqHAKO NMpH NMPOMEXYTOYHBIX KOHUEHTPALHAX, KOTAa
TONIIMHA JOMEHHOH I'paHHIbl Majia, ee yxe HeBO3MOXKHO Habmomate. B 3ToM
ClTy4ae TOJIUHHY JOMEHHOH I'paHMIBI MOXHO ONpENeNHTh H3 THHAMHKH H3MEHe-
HHS WIHPHHB! AMPaKIHOHHOTO KOJIBLA, OMYUYHBIIErocs NMpH AHGPaKUHH pEeHTTe-
HOBCKHX JIy4eH [0A MaIbIMH H 6OJIBILHMH YTJIaMH.
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Udthndind

Lhnwnpny hnmypjniptqujuwi hwiwlwpgipmd nblnqbGpub Gwnw-
quypGtph nhdpwyghwjh b plbnwhl owwhjuwiwé Jwipwnhuwlh shongny
munuiGwuppywd t godtlwjhG vwhiwGh hwunmpjul Yuwhugwomp)nilp
widhdh Gymph YnlGghlGunpughwjhg: Snyg bt wpwd, np thnpp §nlghlwn-
pwghwlbtph ghwypmy mibbwjh6 vwhiwlp hwinhuwlnd t opwjhG tpunp,
huy pwpdp YnlghGnpughwltph nhupnud” pudtiGhpp (huhnushG tpytpap):
Uunwgywd bt Ywuy nbGunglljuG Swowqujpltiph ntdyitipuh L pnitiGwjhG
vwhiwGGtph hwunnpiniGlitph dhel:
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H. G. BADALYAN, Kh. M. GHAZARYAN

INVESTIGATIONS OF DOMEN BOUNDARY THICKNESSES IN
LYOTROPIC LIQUID CRYSTAL SYSTEMS

Summary

The domen boundary thickness dependence of amphiphil substance
concentration in lyotropic liquid crystal systems was investigated, through X-ray
diffraction and polaroid optical microscope, the domen boundary is the water layer
itself, but at higher concentration the domen boundary is the lipid bilayer of
lamellas. A connection between the X-ray reflex and thicknesses of domen
boundaries was obtained.
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