ISSN 2074-6652
HaykoBi npaui JoOHHTY. Cepis: Ximis i xiMmiyHa TexHonorifA Bunyck 1(20), 2013

VK 546. 87°42°56

O.I'. 3eHbKOBMY, KaHAa.XiM.HayK, cT.Hayk.cniBpob.; C.A. Heginbko, O-p.xiM.HayK,
npod.; B.B. TpayeBCbKUM* kaHA.XiM.HayK, CT.Hayk.cniBpob.; A.A. AwyeB, CTyOeHT
(KviBCcbkM  HauioHanbHU  yHiBepcuTeT iMeHi Tapaca LleByeHka, *lHcTuTyT
meTanodisnkm HAHY)

®TOPBMICHI Bi-BTHII CIIOJIYKH

Memodom meepdogha3Hozo cuHme3dy cuHme3oeaHi 3pasku ¢mopemicHoi Bi-2212 BTHI
KepaMiku 3 8UKOPUCMAaHHSIM Pi3HUX ¢bmopyrodux azeHmis. HasigsHicmb ¢pmopy 8 odepkaHuX 3pasKkax
nidmeepdxeHa memodom SAMP-criekmpockonii

Knro4woei cnoea: kynpamu, HalOnpo8iOHUKU, CUHME3, 2emepo8asieHmMHe 3aMilieHHS,
gmopud-ioH, eracmugocmi.

OgHuMm i3 WwnaxiB ogepXaHHs martepianis 3 3agaHUMM BracTUBOCTSMU €
mMoandikauia ximidHoro cknaagy Bigomux BTHI. B uinomy po6otu woano mogudikauii
XiMIYHOrO CKnagy OKCUOHWX BUCOKOTEMMEPATYPHUX HAAMNPOBIOHWUKIB NOAINAIOTLCA Ha
ABi rpynn — moaudikauia kaTioHHOT abo aHIOHHOI nigrpaTku.

HanpukiHuyi 1987 poky SMNOHCBKUM Ta amMepuKaHCbKUMW BYEHUMW Mawnxe
O[JHOYACHO BUKOPUCTOBYIOUM Y BUXIAHIN WnxTi Y-Ba-Cu-O 3amicTb Y** Ginblumin 3a
pagiycom Bi**, Ta, samictuBwm Ba** Ha Ca®* Ta Sr** Bpanocs 3HailTU HOBI
HaanpoBigHi maTepianu B cuctemi Bi-Sr-Ca-Cu-0 i3 T, Buwwe 3a 100 K. MigHiwe [1-4]
6yno igeHtTudikosaHo asn BixSroCan.1Cu,Ozns4 i3 Temnepatypamn T, - 20, 90 Ta
110 K, npu n = 1, 2 Ta 3, BignosigHo. Cnomnykn Ha OCHOBi OicmMyTy —
Bi,SryCan.1CunO442n (BSCCO) maroTb TemnepaTypy nepexogy B HaanpoBigHWUMA CTaH
no 110 K. Hanbinbw BigomMum npefcraBHMKOM uUboro knacy € BipSr,CaCu,0s (Bi-
2212). Ctpyktypn bicmyTtoBMX (a3 € udneHamm TFOMOJIOFYHOro  psagy
Bi,SroCan.1CunOy42n. BigMIHHICTE MK MOAEnsiMn CTPYKTYp i3 PisHUMU N nonsirae
nuwe B TOBLMHI NMEPOBCKITHOrO 6NOKYy Ta XxapakTepi KoopauHauili atomiB Migi.
KpuctaniyHa cumeTpis  opTtopombiyHa um  kybiyHa gna  Bi-2201  [5],
ncesgoTeTparoHanbHa ans Bi-2212 Tta Bi-2223 a3 [6]. [pu noganbLiomy
OOCIIOKEHHI BMSBUNOCH, WO Ui CMONYKNM MakTb psg nepesar Hag iHwumn BTHI
cnonykamu: [OCTaTHbO BUCOKa Temnepatypa nepexody Y HaanpoBiAHWA CTaH,
BigcyTHicTb P3E, 3HayHo 6Ginbwa cTivkicTb 0o Aerpagadis. [o Toro X Bi—BMicHI
BTHI1 maTepianu Bxe 3Hanwnm 3acToCyBaHHS.

Hanbinbwy yBary cepeg pobiT no Moaudpikauii aHiOHHOT nigrpaTtku
NPUBEPHYNN MNOBIAOMMNEHHS LWOOO OAepXaHHSA (OTOPBMICHUX 3paskiB Ha OCHOBI
cnonyku BixSro,CaCuz0s.

OcHOBHMM eTanoMm Big3HayYeHUX [JOChifKeHb € BBeOeHHs dTopy B
KpuctasniyHy rpaTky OKCWMAHOI maTtpuui. AHania nitepaTypHuMX [OaHUX [OO03BOMSE
noginuTn metoan otopyBaHHSA pidHux Tunis BTHIT Ha rpynu:

— [a3odasoBuin  MeTod, SKMM 3BOAUTLCA A0 06pobkum nonepenHbo
CUHTE30BAHOro0 3paska MOTOKOM ra3onodibHoro (TOpPyHYOro areHTy npu PisdHUX
TemnepaTtypax [7]

— MeToa pagiauinHoro oTopyBaHHA NONArae B ONPOMIHEHHI Y — KBaHTamu
CMOJIyKK, NoMmiLLleHol B aTMocdepy enemeHTapHoro dptopy [8].

— TBepgodasHun enekTPoOXiMiYHUW MeTod NoNArae B KySIOHOMETPUYHOMY
TUTPYBaHHI 3pa3Ky ioHamu F~, LWo 30iNCHI0ETLCA B KOMIpLi [9].
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— B meTogi ioHHOI iMnnaHTauii pTopyBaHHA 34INCHIOETLCA LWINAXOM 06po6KM
BuxigHoro BTHIT notokom ioHiB F~ [10].

— MeToa TBEpAOda3HOro CUHTE3Yy odepXaB Hambinblue pPO3nOBCIOIKEHHS
3aBOsiKM NPOCTOTI BUMKOHaHHA. B ubomy meToai neBHa 4acTuMHa OOHOro 3 OKCcuAis
(kapboHaTiB) MeTaniB BUXIOHOI LUMXTU 3aMIHIOETBCA Ha qTopua (okcodTopua)
BignosigHoro metany [11-13].

OpHO3Ha4YHO He BCTaHOBMEHO BNNMB (PTOpyBaHHS Ha BnacTtueocTi Bi-2212.
Tak, aBTopn [11-13] CTBEpOXYlOTb, WO KPUTUYHA TemnepaTtypa OTPUMaHUX
HaZANPOBIAHUX 3pasKiB CYTTEBO HE 3MIHIOETLCH, OCKIfNIbKM aToMWn (PTOpY HE BXOAATb
Ao cknagy nadutoris {CuO2},, wo BignosigaloTb 3a HaANPOBIAHI BNACTUBOCTI, iHLUI
[14], HaBnakn, BKa3ylTb Ha 3Ha4yHe 11 MigBULWEHHSA. Hey3rogkeHiCTb pesynbrarTis
AOCNiAXeHb NOB’si3aHa 3 CYTTEBOK 3aNeXxHIiCT0 BNacTMBOCTEN 3paskiB Big cnocoby
ofepXaHHA (YMOBW CWUHTe3y, (PTOpYyHYMM areHTW, BUXiOHI pevYoBMHWU,Ta iH.) Ta
HEeCUCTEMAaTUYHICTIO AOChiAXKeHb iX BnactuBocTten. [poTte mamxke BCi AOCNIAKEHHSA
CXOOATbCHA Yy TOMYy, WO YacCTKOBE 3aMilleHHS KUCHIO Ha dTOp CYTTEBO NiABULLYE
Taku BaXXNUBUW NapameTp, K KpUTUYHa ryctuHa ctpymy [11-15].

MeToto pobotn OyB CUMHTE3 (OTOPOBAHOI KepaMikm Ha ocHoBi Bi-2212 3
BUKOPUCTaAHHAM KaTIiOHIB , SKi 3aMMatoTb Pi3Hi KpucTanorpadivHi no3uuii B CTPYKTYPI
Bi,Sr,CaCu,0g, a came PbF,, EuFs;, BiOF, NH4F, CaF, ta SrF,, To6TO ooep»xaHHsA
3pa3KiB CKJ'Ia,EI,iB Biz_bexsrzcaCUQOg_szzx, Biz.XEUXSI’zcaCU208_3XF3X, BizSI'zC&CUzOg_XFX,
Bi,Sr,CaCuy0g.4F2x, BUBYEHHA (pa3oBoro cknagy Ta napamMeTpiB efieMeHTapHol
KOMIpKM OTpUMaHWX 3paskiB Ta BU3HaAYeHHA @Topy Yy 3paskax metogom AMP
CrnekTpocKonii TBepaoro Tina.

3paskn oTpumManu MeToAoM [BOCTadiHOro TeBepaodasHoro cuHTesy. Ha
nepLin ctagii BUXigHi pe4yoBUHM — KapboHaTK CTPOHLO, KarbLilo Ta OKcua Migi —
peTeribHO roMOreHi3yBarnm LUMSXOM NnepeTupaHHs B araTtoBin cTynui. PeakuinHy cymiw
npoxaptoBanu 24 roguHu npu Temnepatypi 900°C 3 MeTO [OOCArHEHHA MOBHOIO
po3knagy kapbonatiB. BMmicT kapboHaTiB y Cymili KOHTpontoBanu 3a gonomorowo 14
cnekTpockonii. Ha apyrii ctagii y cymilw gogaBaBCsi OKCUA BICMYTY Ta BignoBigHWM
dpTOpYyoUMN peareHT. bynu cMHTe30BaHi 3pas3ky 3i CTyneHeM 3aMillleHHs (Mo KaTioHy),
BignosigHo, x = 0,05; 0,1 ta 0,2. Cymiw peTenbHO rOMOreHidyBanu Ta npoXxxaprosanu
npn Temnepatypi 820°C 50 roguH 3 NpoOMiXHUMK nepeTupaHHamMn. OTpuMaHi 3pi3ku
nicnsi NepLworo NPOMPKHOIo nepeTupaHHs Bynn cnpecoBaHi y TabneTku.

3paskn kepamikn 6ynn gocnigpKeHi METOAOM peHTreHoda3oBoro aHanisy. Ha
puc.1 npeacrtaeneHi gudpakrorpamu HesamiweHol gasm Bi-2212 Ta 3pasky 3
YaCTKOBMM 3aMilLleHHAM KUCHIO Ha (pTOp, OTPMMAHOro LWNAXOM [JOoAaBaHHA [0
peakuinHol cymiwi SrF, (cTyniHb 3amiweHHa x = 0,2). Byno BCTaHOBMEHO, LLO BCi
OTpMMaHi 3paskM (PTOPOBaHOI KepaMmiku OAHOPIAHI Ta i30CTPYKTYPHI HagnpoBigHIN
gasi Bi-2212 (np.rp. P4/mmm). lNpoTe 3pa3ok He3amilieHol Bi-2212, oTpumaHui 3a
TIEKD CaMOK CXEeMOK CUMHTe3y Ta Npu TOMY X 4aci NpoXapltoBaHHSA, Mae y CBOEMY
cknagi AOMILKK iHWKX a3 (No3HaYeHi YepBOHMM Ha gudpakTorpami). Takum YUHOM
MOXHa 3pOOMTK NPUNYLLEHHA — JOOaBaHHS (PTOPYOYMX areHTiB CNpUsE LWBUALLOMY
dpopMyBaHHIO roMoreHHol gpasu Bi-2212.

3a p[gaHuMMK  peHTreHorpadpiyHMx OOChigKeHb po3paxoBaHi  napameTpu
KpUCTaniyHoi rpatkm ogepxaHumx 3paskiB (Tabn.1). Ak BugHo o6’em enemeHTapHol
KOMIPKM 3MEHLLYETLCA AN4 cepi, OTPUMaHNX 3aMilleHHAM 3 BUKOpUCTaHHAM EuFs; Ta
CaF;, ) un 3anuwaeTbca Mamxke He3MiHHMM, K y Bunagky cepii 3 NHsF. Lli 3miHK
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ob’emy enemeHTapHMX KOMIpOK JoOpe y3rooXylTbCa 3 BENMYMHaMK iOHHUX pagiycis
BUKOPUCTaHUX KaTiOHIB.
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Puc.1. dndpakrorpamu 3paskis cknagy BiSr,CaCu,0g(SrF,) (1) Ta Bi>Sr,CaCu,04 (2)

Tabnuus 1. MNapameTpun KpucTanivyHoi rpaTkm 3paskie cknagy BiaSroCaCu,0g.«Fx

Cknag MapameTpun KpucTaniyHux rpaTok

a,Hm C, HM V, Hm®

Bi,Sr,CaCu,0g 0,3835+(4) 3,082+(3) 0,453+1

Bi1 95 Pbg 05Sr2CaCu,07 oFg 1 0,3832+(4) 3,085+(3) 0,453+1
Bis g Pbg 1Sr,CaCu,07 gFg » 0,3825+(3) 3,081+(3) 0,451+1
Bis g Pbg 2Sr,CaCu,07 6F 4 0,3819+(3) 3,081+(3) 0,450+1
Biy 95 EUg 05Sr2CaCu,07 gsFg 15 0,3825+(4) 3,075+(4) 0,450+2
Bi1 ¢ Eug 1Sr.CaCu,07 7Fg 3 0,3823+(7) 3,068+(6) 0,449+3
Bi,8 EUg 2Sr2CaCuy07 55F ¢ 45 0,3818+(4) 3,023+(3) 0,449+1
Bi,Sr,CaCu,07 gF 05(BiOF) 0,3848+(7) 3,096+(7) 0,458+3
Bi,Sr,CaCu,07 gF 1(BiOF) 0,3841%(6) 3,095+(6) 0,457+2
Bi,Sr,CaCu,0; ;F,» (BiOF 0,3839+(6) 3,088+(6) 0,455+2
Bi,Sr,CaCu,07 oF ¢ 05 (NH4F) 0,3829+(3) 3,086+(3) 0,453+1
Bi,Sr,CaCu,07 gF¢ 1 (NH4F) 0,3829+(2) 3,083+(2) 0,452+1
Bi,Sr,CaCu,07 7F¢ 2 (NH4F) 0,3826+(3) 3,080+(4) 0,451+1
Bi,Sr,CaCu,079F 1 (CaFy) 0,3838+(5) 3,086+(3) 0,455+2
Bi,Sr.CaCu,07gF 2 (CaFy) 0,3823+(4) 3,078+(3) 0,450+1
Bi,Sr,CaCu,07Fo 4 (CaFy,) 0,3809+(4) 3,069+(3) 0,445+1
Bi>Sr.CaCu;07 gF g 1 (SrF») 0,3857+(9) 3,108+(9) 0,462+3
Bi,Sr,CaCu,07 gFo 2 (SrF») 0,3842+(6) 3,093+(6) 0,457+2
Bi,Sr,CaCu,07 gF 4 (SrF>) 0,3840+(7) 3,092+(7) 0,456+3
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[na nigTBepokKeHHs 3aMillleHHs aTOMIB KMCHIO Ha ¢Top B Bi-2212 3BuyaniHi
aHaniTM4yHi  MeToAM  BU3HA4YeHHS  PTOPY  BUSABUIIMCA  HE3PYYHUMM  Ta
ManoemeKTUBHUMIN Yy 3B'A3KY 3 AyXXe He3Ha4yHOK KifbKICTIO (PTOPM-IOHIB Yy cknagi
3paskiB. ToMy B faHin poboTti 6yB BukopuctaHun metog AMP OF (Tabnvug 2).

Ta6nuus 2. MapameTpu cnektpis AMP "°F 3pa3kieBi,SroCaCu,0g.<Fyx

Cknap 3paskiB MapameTpu

0¢(m.4.) 0o(M.4.) Av(kly) | (BigH.04.)

Bi1,8 PbogSl’zCﬁCUzO[eFOA -71 - ~30 100

Bi1,8 EUO,QSQCGCU2O7,55F0,45 -80 - ~30 100
Bi,Sr,CaCu,0; 7F,, (BiOF -58 -141 ~15 55 | 45

BiszzC8CU207y7Foy2 (NH4F) -85 - ~30 100

BigszCﬁCUzOIGFOA (CaFQ) -80 - ~30 100
BiZSrzCaCu207,6Fo,4 (Sng) -65 -137 ~15 15 | 85

dakT BigxuMneHHsa 3HadveHHs O Big O M.4. Bkasye, WO npu TBepgodasHoMy
cuHTe3i  3paskiB  cknagy — BixxPbySroCaCuz0s.ox,  BixxEuxSroCaCuy0s.3xF 3y,
Bi,Sr,CaCu,0sg.«Fx, BixSroCaCu,0sg.«Fox BinbyBaeTbCcst BXOOAXKEHHA OTOPY B CTPYKTYPY
Bi-2212 T1a, BignoBigHO, 3aMmilleHHsa M KucHo. LunpuHa niHin B cnekTpax 3paskis,
ogepxaHux y cuctemax 3 PbF,, EuFs, NH4F Ta CaF; gk dTopytounx areHTiB (puc.2)
MOXe BKadyBaTW Ha Cyneprnosuuito Kk MiHIMyM ABOX CUrHanis, LLO He po3ginivnucs
BHACMIQOK BNSIMBY NOKaNbHOMO MarHiTHOro nons napamarHitHux Mmigb(l1)-BmicHMX
doparmeHTiB. Y BUnagky cuctem, wo mictatb BiIOF Tta SrF,, cnoctepiraetbcs gewlo
IHLUM XapaKTep CMEKTPIB - YiTKO po3AifieHi curHanu 3 pisHUMU XiMIYHHUMW 3CyBamMu,
AKi BiANoBiAaTb aTomaM PTOpY Y Pi3HOMY XiMiYHOMY OTOYEHH.
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Puc.2. Cnektp AMP "°F 3pasky Bi,Sr,CaCu,Os (CaF,)

CniBBigHOLWEHHS iHTerpanbHUX iHTeHcmBHOCTENW (puc. 3) curHanie Agae
nigcTaBy OYiKyBaTW, LLO Y BUNAAKy BUKOPUCTAHHSA pTopmuay CTPOHUIO, e 3B’A30K Sr-
F 6inbw iOHHWIA, HiX Yy BUNALKY iHWKWX (OTOPYHUNX areHTiB, (OTOpUA-iOH BXOAUTb A0
cknagy MigbBMICHUX (pparMeHTiB CTPYKTypu. PakT 3MileHHS curHanis B cnekTpax
AOCNiAKyBaHMX 3paskiB B 00nacTtb CWUMbLHOMO MNOMs CBigYMTb MNPO  3POCTaHHSA
eKpaHyBaHHSA aaep F wo CYNPOBOOXXYETbCA BXOPKEHHAM (PTOPUA-IOHIB OO CKnagy
NPOTSXKHUX OparMeHTIB Yy CTPYKTypax SK MOXIMBUX MICTKIB MDK aTomMamu migi Ta
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XimiyHmn 3cys npu 140 m.4. Bignoeigae atomam TOpy, WO 3B'A3aHi 3
atomamu Migi. Takum YMHOM, aToMmn (PTOpy BCE XX Takm BxoaaTb B naHuwrn CuO,, a
Ue 3aMilleHHa MOXe CyTTEBO BMAMBATUM Ha  enekTpodidanMyHi  napameTpu
BICMYTBMICHOT KepaMiku.
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Puc.3. Cnektpu AMP s 3paskiB Bi,Sr,CaCu,0g(BiOF) (1) Ta Bi,Sr,CaCu,0g(SrF;) (2)

Ctpykrypy BixSr,CaCu20s (Ans ineanbHoro cknagy), Wo € HanbinbLw BigoMum
npeacTaBHUKOM LbOro Knacy Cnonyk, y TepMiHax KaTioHHO-aHIOHHUX KnaZoK MOXHa
onucaTun Takow MOCNIAOBHICTIO WapiB (B HANPSMKY ¢/2):

...(Cu0,) (Ca ) (Cu0,) (SrO) (OBi) (BiO) (OSr) (O,Cu)...

[epockitauii 610k biok mo turmy NaCl

To6To wapu SrO mexytoTb 3 wapamu BiO ta CuO,. Takum YMHOM BUKOPUCTAHHSA
SrF, npu TopyBaHHSA Bi-2212 cnpuynHioe HanbinbLWIWM CTYMNiHb 3aMilLLEHHSI KUCHIO B
nanutorax {CuOg}.
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E.l. 3eHbkosu4, C.A. Hedunsko, B.B. Tpayesckul, A.A. Awyee ®TOPCOLEPXXALUNE
Bi-BTCI1 COE4QUHEHUA

Memodom meepdoghazHoeo cuHmesa cuHme3uposaHbl obpa3subi ghmopcodepxxkauieli Bi-2212
BTCI1 Kepamuku C UCIMO/b308aHUEM Pa3/iuYHbIX OMOPUPYIOWUX a2eHmos. Hanudue ¢mopa 8
rosy4yeHHbIx obpa3syax nodmeepxdeHa memoodom SIMP-criekmpockonuu.

Knroueenie cnoea: Kyripamsbi, C8epXnpo8OOHUKU, CUHME3, 2emepo8asieHmMHoe 3aMeu,eHue,
gmopud-uoH, ceolicmea

E.G. Zenkovich, S.A. Nedilko, V.V. Trachevskyy, A.A. Ashuyev FLUORIDE Bi-HTSC
COMPOUNDS

The aim of the work was the synthesis of fluorinated ceramics based on Bi-2212 with cations
that occupy different crystallographic positions in the structure of Bi,Sr,CaCu,0s, namely PbF,, EuFs;,
BiOF, NH,F, CaF, and SrF,, ie obtaining samples of Bi,Pb,Sr,CaCu,0g.o.F2,, BisEu,Sr,CaCu,0s.
3xF3x, BioSr,CaCu,0g.,F,, Bi,Sr,CaCu,0s.F»,, studying the phase composition and unit cell parameters
of the samples and determination of fluorine in the samples by the method of NMR spectroscopy of
solids.

All the samples of ceramics were studied by X-ray diffraction analysis. According to the X-ray
studies of crystal lattice parameters of the sampleswere calculated.

Conventional analytical methods of determination of fluoride were uncomfortable and
ineffective to confirm the replacement of oxygen atoms by fluorine in Bi-2212 due to small amount of
fluoride ions in the samples. Therefore the NMR 19F method was used in this work.

The existence of chemical shift (5) from 0 ppm shows that the solid-phase synthesis of
samp/es of Big.XPbxsrgcaCUQOg.gx, Big.XEUXSf'QcaCU203.3XF3X, BigngC&CUgOg.XFX, BiergCaCuzog.ngx
leads to entering of fluorine atoms to the structure of Bi-2212 with the replacing of oxygen atoms by
fluorine taking place. Width of lines in the spectra of samples obtained with PbF,, EuFs NH,F and
CaF, used as fluorinating agents may indicate a superposition of at least two signals which are not
separated due to the influence of the local magnetic field of paramagnetic copper (ll)-containing
fragments. In the case of systems containing BIOF and SrF, we obtained the other picture of character
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spectra - clearly separated signals with different chemical shifts, corresponding to fluorine atoms in
different chemical environments.

Value of integrated intensities signal gives a reason to expect that in case of strontium fluoride,
in which the Sr-F bond is more ionic than in case of other fluorinating agents, fluoride ion is a part of
copper based structure fragments. The fact of chemical shift to the strong field in the spectra of
samples indicates the increasing shielding of the 19F nuclei, accompanied by the occurrence of
fluoride ions in the extended fragments in the structure as possible bridges between copper atoms and
increase symmetry close to them.

Chemical shift at 140 ppm corresponds to fluorine atoms that are associated with atoms of
copper. This fact shows that, the fluorine atoms are situated in chains CuO,, and the substitution may
significantly affect the electrophysical parameters of the Bi-containing ceramics.

Key words: cuprates, superconductors, synthesis, heterovalent substitution, fluoride ion, the
properties.
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ON THE CALCULATION OF THE TILT ANGLE OF SUBSTITUTED ALKANES
WITH RESPECT TO THE AIR/WATER INTERFACE IN FRAMEWORK OF PM3
APPROXIMATION

In the framework of quantum chemical semiempiric PM3 method the procedure for estimation
of the geometric parameters of 2D unit cells of substituted alkane monolayers at the air/water interface
is proposed. Its application is illustrated on the examples of four surfactant classes with different size
of their hydrophilic parts. It was shown that inclination of surfactant molecules with respect to the
interface is determined by orientation and volume of the hydrophilic parts of molecules and CH---HC
interactions realized between their hydrophobic chains.

Key words: surfactant, tilt angle, unit cell, CH---HC interactions, Gibbs’ energy of
clusterization, hydrophilic part of molecule, molecular orientation, interface.

Introduction

Development of the modern instrumental research methods enables
investigation the structure of Langmuir monolayers. Structural peculiarities of
surfactant monolayers are determined mainly by conformational flexibility, length,
structure of alkyl chain of the surfactant molecule and type and location of the
functional groups in the molecule as well [1]. Commonly surfactant molecules
orientate almost up-right with respect to the interface. In our previous papers [2-10] in
was shown on the examples of alcohols, thioalcohols, amines, nitriles, and carboxylic
acids that thermodynamic parameters of clusterization for these monolayers with tilt
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