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Anomauia. /locniodxceno eniug pH i tionHoi cunu po3uuny Ha mMiyeioymeopeHus
[ adcopbyito OinapHux cymiweti eexcadeyunnipuouniu opomioy (I IIb) i mpumony
X-100 (7X-100.).3 suxopucmanmusm modeni ¢pazoeo2o nodiny (nioxio Pybina-Pozena)
PO3paxosani cKAad 3MIUAHUX Miyen i a0copOyiliHUX wapis, napamempu 83aEmooii 8
Mmiyenax p" i adcopbyivunux wapax [°, a MAaKodHC HAOIUWKOSI BiNbHI eHepeii
MiyenoymeopeHnHs ma aocopoyii.

Pospaxynku  cknady  3miwanux — aodcopOyitinux — wiapie  noKasanu,  ujo
aocopOyitiHultl wap Ha Medxdci po30ily pO3uUuH — HOGIMPsS VY BCbOMY IHMEpPBai
0ocniodceHux  00'eMHUX  CniBBIOHOWeHb  30a2ayeHuli  MOJeKYIamMu  HelUOHHOI
nosepxneso-axmusHnoi peuosunu (IIAP), wo mac euwyy nosepxnesy aKmueHiCMb.
Bcmanoeneno, wo 30inbuients OHHOI CUU PO3UUHY NPUBOOUNb 00 3HUNCEHHS CUTU
ezaemooiti  IIAP 6 3miwanomy aodcopbyitinomy wapi. ILle niomeepooicye
eNeKMpPOCMAaAmMuyHy npupooy 63aEmMoO0ill y cymiuiax kamionnux i netionuux I1AP.

Knrwouosi cnosa. nosepxmneso-akmusHi pewouru, aocopoyis, OinapHi cymiui,
MiyenoymeopeHnts, adcopoyitiHuil wap

AKTyadbHicTh. JIOCTI/DKEHHST CyMIIIell TMOBEPXHEBO-aKTUBHUX PEUOBUH
(ITAP) € akTyanbHUMH, OCKIJIBKA TaKi CUCTEMHU IMTUPOKO BUKOPHUCTOBYIOTH y PI3HUX
MPUKIAAHUX LUIAX, HAIPHUKIIAA, Y CUHTE31 HAHOYACTUHOK, Y MILEISPHOMY KaTaisi,
U1 crabumizanii gucrepcii, M 4Yac CTBOPEHHS CHHTETHUYHHUX MHIOYHMX 3aco0iB,
KOCMETHYHHUX Ta JIIKapChKUX TpernapariB Toio. Bimomo, mo 3mimradi cuctemu [TAP
4acTO MAarOTh BJIACTHUBOCTI, SKI 1ICTOTHO BIJAPI3HSIOTHCS BiJ  BJIACTUBOCTEH
IHUBITyaIbHUX KOMIIOHEHTIB. 3ajie)XHO B pi3HUX (PAKTOPIB BOHU MOXKYTh

MPOSIBJISITH CUHEPTEeTUYHI, AHTATOHICTUYHI €PEeKTH a00 XK 17]eabHy MOBEIIHKY.



JocnimkenHss 00’eMHUX Ta aAcOpOLIMHUX BJIACTUBOCTEW Cymimied HOHHUX 1
HeiioHoreHHux [IAP 13 BOAHHMX pO3YMHIB, BIUIMBY Ha HHUX pPI3HUX (PaKTOpiB —
IPUPOJIU, KOHIIEHTpaIlii Ta criBBiaHOIIEeHHs BMicTy ITAP, pH, ioHHOT cuimn po3uuny
TOIIO — JO3BOJINTh BCTAHOBUTH 3aKOHOMIPHOCTI MOBEIIHKH TaKHUX CHUCTEM, a, OTXKE,
nependayaTy 1 peryJiroBaTH MpPOIECH B MOAIOHUX CHUCTEMaX, CTBOPIOBATH CHCTEMHU
[TAP 3 Hanepen 3alaHUMH BJIIACTUBOCTSIMH.

AHaJi3 OCTaHHIX JOCHiIKeHb Ta myOJikamii. AHami3 niTepaTypHUX JaHUX
MOKa3ye, [0 OCHOBHMMH HampsiMaMu B 00JacTi AociipkeHHs cymimieil [IAP e
PO3BUTOK TEOPETHYHUX MIAXOJIB 0 omucy B3aeMoxiil y cymimax [TAP, a takox
€KCIIEpUMEHTAJIbHE BUBYEHHS PI3HUX KOJOIIHO-XIMIYHHMX BJIACTUBOCTEW 3MIIIAHUX
cucteM. Y Takux cyMmiliax BiIOyBalOThbCS aCOIIaTUBHI B3a€EMOJIIi 3 YTBOPEHHSIM
MDKMOJIEKYJIIpHUX arperaTiB [1-4]. V miioMy MeToIi TECOPETHUHOTO OIKCY CYMIIICH
HNOJUISIOTECA Ha 2 rpynu: 1) MeToIu TEOpPETUYHOrO pPO3pPaxyHKY BIIACTUBOCTEM
3MIIIAHOT CUCTeMHU (KPUTUYHOT KOHIeHTpallii Mireno yrBopenHs (KKM), po3mipy i
CKJIaZy MILEN, IOBEPXHEBOTO HATITY, BUIBHUX €HEPrid MILEJOYTBOPEHHS 1
aacopOmii Ta 1H.); 2) METOIM PO3PAaXyHKY KUIBKICHUX  XapaKTEPUCTHUK
MIIIEJIOYTBOPEHHS 1 ajacopOiii (Ckiiaay 3MIMIAHUX Milen 1 aAcopOLIMHUX IIapiB,
TOIIO) Ha TIJCTaBl EKCIIEpUMEHTaIbHOTrO BUBUEHHA 3aiexxkHocter KKM 1
ITOBEPXHEBOT0 HATATY BiJ CKIAay 3MINMIAHUX CHCTeM. HalgacTime s OIHKHU
NpUPOAM Ta CUJIM MDKMOJIEKYJISIPHUX B3aeEMOIM y po3unmHax pizHux [IAP
BUKOPUCTOBYIOTh Miaxin PyOina-PoseHa B pamkax mopeni ¢asoBoro moaiiy [5, 6].
JUJist IbOrO PO3paxoBYIOTh MapamMeTp MIKMOJIEKYJISIPHOI B3aeMOZIl f, KUl € MipOko
BIJIXWJICHHS PO3YMHY BiJ 11€aJIbHOCTI.

Ha cporoagni mnpakTuuHO BIACYTHI JaHl MPO CHUCTEMATH4YHI JOCIIHKCHHS
3Mmimanux cucreM. He mocinikeHo BIUMBY OaraThoX (pakTopiB Ha aacopoOuito [TAP
13 0araTOKOMITOHEHTHUX BOJIHUX PO34YHWHIB, 30kpemMa pH Ta HOHHOT CHJIM PO3YMHY, a
TaKOXX CTPYKTYpH 3MINIAHUX aJCOpPOIIHHUX THapiB, 0O€3 YOro HEeMOXJIHUBO
OJIHO3HAYHO BCTAaHOBUTH MexaHi3M azacopOuii ITAP 13 cymimn Ta mporsHosyBaTH ix

a7IcoOpOIIiiiHy MOBEIIHKY Y BOJHHUX PO3YMHAX.



Mera pociaizkeHHs. Y 3B'SI3KY 3 THM, 11O B PEAJBHHUX CHUCTEMAX MAaIOTh
cupaBy 3 poszunHamu [IAP 3a pisuux pH 1 HouHil cuii, mMeTo0 podotu Oyso
JTOCTIIUTH TTOBEIHKY O1HApHUX CyMiIlel KaTioHHOi Ta HeioHoreHHoi [IAP y BogHux
pPO3YMHAX 1 Ha TOBEPXHI PO3LTY PO3YMH — MOBITPS 3aJICKHO BiJ IIUX (PAKTOPIB.

Marepiaiau i Meroam nociaigxenHsi. J[ns mociipkeHHS Oyiyd BUKOPHUCTaHI
karioHHa Ta HehoHoreHHa IIAP. Kartiomna ITAP: rekcapenmnmipuauHiidi Opomina
(CAIIB), 3arampHa dopmyna CieHssNCsHsBr, kBamidikaris «x.4.». IIpommuciosi
3paszku [TAP ouunmanm nepexkpucraiizamieto 3 MeTUIeTIIKeTOHY. CTyIiHb OUHIIEHHS
KOHTPOJIFOBJIM 3a BIACYTHICTIO MiHIMyMy B ob6mnacti KKM Ha i3oTepmax
MTOBEPXHEBOTO HATATY.

Heiionorenna IIAP: okcuerunboBaHuid  OKTHI(GEHON 31  CTyNEHEM
okcuetunmioBanugs N =9-10 Tpurom X-100 (TX-100) 3arampHOi dopMynu
CsH17CsHa(OCH2CHy)n, kBamidikamis «d4.1.a.», PCUOBHHY BHUKOPHUCTOBYBAIH 0O€3
JI0JTAaTKOBOT'O OYHIIICHHSI.

JInst [moCHiKEHHST MILEIOYTBOPEHHA Yy BOJAHMX pPO3YMHAX 1 afcopOmii Ha
MOBEPXHI PO3JUTY PO3UYMH — TOBITps 1HAUBIAyanbHUX [IAP 1 ix cymimel Oynu
BUKOPHUCTaHI TEH310METPUYHUHN 1 KOHAYKTOMETPUYHUN METO/IH.

[ToBepxHeBuit Hatar (o) y po3unHax [TAP BusHavyamu metogom Binbrenbmi,
BukopuctoByBayin TeHsiomerp BT-500. [Tutomy enekrpomposinHicts (K) po3uuHiB
[TAP BumiproBamu koHaykromerpoMm L-Micro. O6’em po3uuHy CTaHOBUB 15 M,
noxubOka cknana + 2 %.

Busnauenns: kpuTuaHoi KoHIeHTparii mirenoyrBopenns (KKM) y po3zunnax
MMOBEPXHEBO-aKTUBHUX PEYOBHH IMPOBOJIWIN 3 BHKOPUCTAHHSIM TEH310METPHYHOTO 1
KOHJIYKTOMETPHUYHOTO METOMIB. B OCHOBI 3a3HaUY€HHMX METOIIB JICKHUTh MOOYI0Ba
3aJICKHOCTI BEJIMYMH TOBepXHeBoro Harary (o) i enekrpomposigHocTi (K) Bif
piBHOBaxkHO1 KoHUeHTpalii [IAP (C). KKM ITAP Bu3HauaeTbcs sIK KOHLEHTpallis,
110 BiAMOBiAa€e ToUI 31amy Ha 3anexHocTi o(InC) a6o k (C).

pH po3uuniB BumiptoBasiu pH-MeTpoMm, BUKOPUCTOBYBAJIM CKJISTHUN €JIEKTPOJ

13 XJIOpCPIOHUM E€JEKTPOJIOM TMOpIBHSAHHA. To4HICT, BumiptoBanb + 0.2. Jlusa



CTBOpPEHHS HEOOXigHOro 3HadeHHs pH BHUKOpPHUCTOBYBaliM B SKOCTI (POHOBOTO
enextpoiiTy 1x10° M po3zuun HCI i amoniauny 6ydepHy cymin.

Pe3yabTartH [gociailzkeHHs1 Ta iX 00roBOpeHHsl. [30TepMU TMOBEPXHEBOTO
HaTAry iHnuBigyaneHuX IIAP 1 ix cywmimei, orpumani npu pH 3.3, 6.7 1 9.1,
npeacTaBlieHI Ha puCyHKY 1. 3anexHiCTh MHUTOMOI EJIEKTPOIPOBITHOCTI Bijl
koHneHtpauii ['JIIIb B iHauBimyanpHUX 1 3MimaHUX po3uumHax npu pH 3.3
npejAcTaBieHa Ha pucyHky 2. lns cuctem i3 pH 6.7 1 9.1 oxepkaHo aHaOTi4HI
3aJIEKHOCTI.

[Tutoma enexTponpoBimHicTh K' TOPIBHIOE:

K'=K-Kgpon 1)

e K po, — MATOMA EIEeKTPOIPOBITHICTH (POHOBOTO EIEKTPOIITY.

BinomMo, 1o HeopraHiyHl €JIEKTPOJITH MOXYTh BIUIMBATU SIK HA BIACTHUBOCTI
HITAP 3a paxyHOK 3MiHM CTyNEHs TipaTallii OKCHETHJIbHOI Tpynu [/], Tak 1 Ha
BiactuBocTi KITAB 3a paxyHoK 3MiHU cTyIieHs WoHizallii [8]. 3icTaBiacHHS JaHUX 110
MOBEPXHEBOMY HaTAry Ui iHauBiAyansHux [IAP mokazano, mo i30TepMu
noBepxueBoro Hatsary TX-100 mpu pH 3.3; 6,7; 9.1 y mexax moxubku 30iratoTbcsl.
OTtxe, 3MiHa pH Ta HOHHOI CHMJIM PO3YMHY B 3a3HAYEHUX MEKax HE BIUIMBAE HA TakKl
BrnactuBocTi HeroHoreHHux ITAP, sk KKM, moBepxHeBa akTHUBHICTH, CTaHIApTHI
BUIbHI €HEprii MilEJIOyTBOPEHHS 1 a1copOLii.

3 BUKOPUCTaHHSM JIaHUX TEH3IOMETPUYHUX 1 KOHJIYKTOMETPUYHHUX
BUMIPIOBaHb Oy pO3paxoBaHi OCHOBHI KOJ0inHO-XiMiuHI xapakTtepuctuku ['JII1b 1
TX-100 (ta6m. 1). KiibKicCHOIO MipOr0 MOBEPXHEBOI aKTHBHOCTI po3unHy [IAP €
MOBEpPXHEBA KOHIICHTpaIlisi a00 MOBEPXHEBUW HAIUIIOK /7 PEYOBHMHU Ha MEXI
po3uuH — noBiTps. i po3paxyHky /7 3a3BU4Yail BUKOPUCTOBYIOTh (DyHIaMEHTaIbHE
piBHSIHHSA ajicopoOirii ['166ca:

o__C do
= iRT dInC’ (1)

ne i =1 (HIIAP) a6o 2 (KIIAP).

[Tpu do/dlogC = max 3HadyeHHs /7 € MaKCUMaJIbHUM, OTKe I 7 = [ Ppax.



[Tnomty, sKy 3aliMae MOJEKyJIa B HACHYEHOMY ancopOuiiHomy mapi Sy (HM?),

OOYHCITIOBAIN 32 PIBHSIHHSM:

108
. )
F n‘]aXNA
1. Kpurnuna xonuentpanis wminejgoyrBopeHHss (KKM), mnoBepxHeBui
HAMJIUIOK (I Pma), MiHiMaJBbHA mIOIA S, 1 CcTaHJAApTHA BijbHA eHeprif
mineaoyrsopennst 4G nocaimkennx ITAP.

TIAP KKM-10°%, -AGic I"maxx10% | Sm,um® | -4G s
Mob/am® Kk JoK/MOJIb MOJIB/M? Kk JoK/MOJIb

TX-100 0,24 30.7 5,54 0,33 32.1

T 1116 0.67 23.6 3.76 0,61 25.4

Ax BuaHO 13 pucyHKy 1, nonaBanHs TX-100 mo posumny I'’ITIb 3ymoBiroe
samkeHHs KKM cywinii 1 MiHIMalibHEe 3HAYEHHS I[bOTO MOKA3HHUKA JOCSATAETHCS IS
cymimend 3 Ox10 = 0,6. TodTo crocoBHO KKM s mocnigkyBaHOiI CHUCTEMH
MPOCTEKYETHCSI CAHEPTETUIHUH €(eKT.

JlocmipkeHHsT MUTOMOT €NeKTPONpOBIIHOCTI B OiHapHii cuctemi AT — TX-
100 moxazanm, mo ans po3uuHiB ['JI[Ib 3 koHueHTpamisiMu, SKi HE MEPEBUILYIOThH
KKM, Benu4yuHM eNeKTPOIpOBIAHOCTI mpu pisHUX pH 1 HOHHIM cuill po3uuHy
MPAKTUYHO CIIBIAJAI0Th.

PosrisiHemo sik BrimuBae 3MiHa pH Ta KoHIleHTparllii POHOBOTO €IEKTPOIITY Ha
B3aemonii ['JITITb-TX-100 3a dhopmyBaHHs Milen 1 aACOPOIIHUX MIapiB y OiHApPHIM
cucteMl. [ po3paxyHKy KUIBKICHUX XapaKTEPUCTHK MILEIOYTBOPEHHS 1 aacopOmii
B cymimn ITAP Bukopucramum mopaens PyOena-Posena [5,6], ocHoBany Ha Teopii
pEryIsipHUX PO34MHIB. MileIOyTBOPEHHS B HIM pO3rIsSAacThes K (a30BUil nepexina
apyroro poay. 3 ekcrepuMeHTanbHuUX gaHux no KKM 1 moBepXHEBOMY HATATY
cymimm ['ITIB-TX-100 OGynu po3paxoBaHi CKJIaJl 3MIIMIAaHUX MIIEN 1 aJACOPOIIHUX
mapiB, mapaMmMeTpyu B3aEMOJIl B Milenax A" 1 ajcopOwiiiHuX mapax f°, a Takox
CTaHJapTHI BUIbHI eHeprii MitienoyTBopeHHS 4Gy Ta ancopOinii A Gags.

Minenspauii KoeiIlieHT MDKMOJICKYJISIpHOI B3aemomii f ™ oO4YuciIoBamu 3a

dbopmyioro [6]:



——TputoH X100

70 —=—rane
——a=0.2
~ 60 - ——a=0.4
=
"\‘xa‘ —<—0a=0.6
=
= 50 - —e—0=0.8
)
40 -
30 T T T T 1
-15 -13 -11 -9 -7 -5
InC
a)
—&— TpuTtoH X100
70 —=—ranG
——a=0.2
~ 60 - ——a=0.4
=
"l‘f‘ ——a=0.6
=
s 50 - ——0=0.8
o
40 -
30 T T T T
-15 -13 -11 -9 -7
InC
6)
—&—TputoH X100
70 - —=—raneG
——0=0.2
60 - —h—0=0.4
s
3 ——u=0.6
o
= 50 - ® 0=0.8
)
40 -
30 T T T T
-15 -13 -11 -9 -7
InC

Puc. 1. I3oTrepmu noBepxneBoro Hatsary po3uuHiB TX-100 (o), FAIIB (m) i
ix cymimreii i3 pizHoro moJibHOK YacTkow HITAP npu pH 3.3 (a), 6.7 (), 9,1 (B).

_In(o KKM,, / X"KKM,)

g L-x")? ’ @)




ne aa - moiibHa yacTka [IAP; y po3uuHi, x" —mMonbpHa yactka [TAP; y 3mimanii
mireni, KKM 1 KKM;- kpuTu4Hi KOHIIEHTpaIii MinenoyTBopeHHs cymiiii 1 [TAP;.

Jl1s po3paxyHKy CKJIaay 3MIIIaHUX Mileld, TOOTO MoyibHOT yacTku [TAP; B
Mirenm x" BUKOPUCTOBYBAJIH PiBHAHHA [5,6]:

mr2 4., 0 KKM (1 yM)2 (1-e)KKM 3
O INC ) = D6 =) 3)

TakuM uYMHOM, ISl BH3HAUYEHHA CKJIQAy 3MIMIAHUX MileaT 1 HapaMeTpiB
MDKMOJIEKYJIIPHOI ~ B3a€EMOJIl  JUJI1  CyMIIll  JaHOTO  CKJaAy  JOCTaTHBO
excriepuMenTanbHo BuzHauuTH KKM cymimni 1 inguBigyansHux [TAP. HeobxigHO
Bi[3BHAYUTH, 110 Tmapamerp " € OCHOBHOIO KUIBKICHOIO XapaKTEePUCTUKOIO
HeimeanbHOl moBeninku [TAP npu minenoyrBopenHi: 3uaku (+) 1 (-) f"-mapamerpa
BIIMOBIJAIOTh MO3UTUBHOMY 1 HETaTUBHOMY BIIXWJICGHHIO BIJ  17€aJbHOCTI,
a0COJIIOTHE 3HAUYCHHSI XapaKTEePU3YeE CHITY B3a€EMOJIIT MK MOJIEKYJIaMHU.

JIist OLiHKKM CTAHAAPTHOI BUIBHOI €HEPTii MILIEJI0YTBOPEHHS 3MILIAHUX PO3YHHIB
ITAP nokazano [4], 0 y BUnajaky po30aBieHUX pPO3YMHIB, TOOTO MPU KOHIIEHTpAIIii
menme 1 1072 Monb/nv3, 3a10BiIbHI 3HAUEHHS B MEXkKaX NOXUOKHM €KCIIEPHMMEHTY, IO
BUIMOBIAIOTh JaHWUM, OTPMMAaHUM Ha MIACTaBl I1HIIUX MOJEICH, OJCPKYIOTh Yy
BUIAJIKY PO3PAXYHKY 3a BIJIOMUM PIBHAHHSM Jis1 1HAUBIyanbHUX [TAP:

AG’nic = RT In KKM (4)

3/aTHICTh PEYOBMHHU aJCOpPOYBAaTHCh Ha MeXl TOAUTy (a3 pO3YMH-TIOBITPS
XapaKTepH3yIOTh TAKOXK 3MIiHOKO CTAHAAPTHOI BinbHOI eHeprii axcop6uii 4G ds. Tpu
yMOBI, 1110 00’eMHa koHueHTpaiis [IAP, sika Bianosigae ¢GopMyBaHHIO HACUYEHOTO
TIOBEPXHEBOTO Mmapy, He nepesnmrye 1072 momb/mm®, 4G%ds MoXKHA po3paxyBaTu 3a

piBHsiHHAM Po3ena-ApoHcoHa [5]:
AG s = 2.303RT log c_ N, A, (5)
w

ne Am— mioina, Ky 3akimac mosekyna ITAP Ha Mexi po3uuH-moBiTps (M2); 7T-
MOBEPXHEBUM HATAr 3a KoHIEeHTpauii C, mpu sKikM nocsraerbesi Am. PO3paxyHOK
AG%qs 'y 1pOMY BHIIAAKY BiJHOCATH 10 TIGBHOrO (HiKCOBAHOTO 3HAUCHHS

[MIOBEPXHEBOI'O HATATY PO3UHHY.
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Puc. 2. Ilutoma enexkrponpoBignicts po3uuniB [AIIb (a) i cymimeii
ranbG-TX-100 gma «=0.2 (@), 04 (8, 0.6 (2), 0.8 (0); nosnavenHs (m)
BigmominawTh AaHuM s inauBigyaabHoro po3uuny I[IIIb; pH = 3.3,
Kpon = 8.91x10°M.

PospaxoBani 3a piBHsSHHSM Po3eHa-ApoHCOHA 3HAYEHHS CTaHIAPTHOI BUIBLHOT
eHeprii amcopOii AGCqs mocnimkxenux ITAP masemeno B Tabmuii 1. Po3paxyHok
MPOBEJIM 32 yYMOBU (OPMYBAHHS HACHYCHOTO IOBEpXHEBOTO Mapy: /7 = ["max,
C = KKM, An = Sm. Otpumani 3raueHHS 4G%qds MiATBEpIKYIOTH Te, IO HEHOHHA
I[TAP TX-100 mae Outblry ancopOLiifHy 30aTHICTb, a OTXeE, OUIbIIY MOBEPXHEBY

aKTUBHICTH NOPIBHsHO 3 KaTioHHoto [TAP I'JITIb.



PesynpTaTi po3paxyHKIB CKJIaAy 3MIMIAHAX MIIEJ, MapaMeTpiB B3aeMOIi B
Mimemax B" i 3MiHM cTaHmapTHOi BimbHOI eHeprii MinenoyrBopeHHS AGCmic
npeAcTaBieH] B Tadnuii 2. Ik BUIHO 13 TaOJuUIll 2, mapamMeTpu MiXMOJICKYISIPHOT
B3aeMO/I1 /™ MarOTh BiJI’ €MHI 3HAUYCHHS, 110 CBITYUTH PO TOMITHY MIKMOJIEKYJISIPHY
B3a€EMO/IIF0 KOMITOHEHTIB OiHApHOI cyMmiri. Y CKJafi 3MilIaHUX MIIEN MePEeBaKaAI0Th
MosieKynu HeroHHOi [TAP, 1o miaTBepKyeThCs 3HaUCHHSIMH MOJIbHOI YyacTku TX-
100. Momnspna vactka TX-100 B wminenax HaiOinbma mpu orx-100 = 0.6-0.8. I3
30uIbIIeHHSAM MOJBHOI 011 TX-100 B po3unHI MOro 4acTka B Milejax 3pocTae B
He3HayHid wipi. [ 30umpmenHsM pH 1 HWOHHOI CHIM  PO3YMHY IapaMeTpu
MIKMOIIEKYJIApHOI B3acmoii A™ i BinbHa eHepria minenoyTBopeHHs AG ric B cymimi
3MeHIyThes. [le cBiaunuTh mpo Te, 1Mo B YTBOPEHHI MDKMOJEKYISIPHUX CTPYKTYP
MIXK KaTiOHHUMH 1 HeioHHUMU [TAP OepyTh y4acTh HOH-TUIIONBHI B3a€EMO/II.

2. Moasipna yactka TX-100 B minenax x", mapaMmeTpu MizKMOJIeKYJISIPHOI
B3aemonii M i BiibHa eneprist minesoyrsopenns AG%micy cymimax IAIB — TX-
100 3a pi3Hux 3nauens pH

a [ 0.2 [ 0.4 1 0.6 0.8
pH=3.3

%™ 0.76 0.77 0.75 0.79

B 2.5 2.8 2.4 31

-AGmic , kJlx/Momp | 19.45 20.29 18.78 20.46
pH=6.7

¥ 0.63 0.66 0.72 0.77

A 2.3 2.1 -2.6 2.8

-AGnic , k[Ix/Momb | 18.50 17.07 19.51 20.01
pH=9.1

XM 0.67 0.65 0.66 0.69

B -1.6 -1.8 2.1 2.3

-AGmic , k[Ix/Momp | 18.15 17.07 17.90 18.43

AHaNOTIuHI PO3paxyHKU Oyiu MpOBEIEH! s 3MIMIAHOTO aJCOPOIIHHOTO
mapy Ha Mexi po3uuH — mnoBITpsA. KoedimieHT MiXKMOJIEKyJIsipHOI B3aeMOJli B
asicopOIiiftHOMY Iapi £ oLiHIOBaIH 3a piBHAHHM [1,5]:

o _ IN(@,C/x’CY) 7
P ey 0




ne o1 — MonbHa yactka [IAP; y po3uwmni, xf — monpHa yactka IIAP; y
nosepxuesomy mapi, C1° i C — MonspHa xoHuenTpaiis posunny I[1AP; i Gimaproi
CYMillll 3 OJTHAKOBUM 3HAYEHHSIM [TOBEPXHEBOTO HATSTY.

Cxutaz afcopOIiiHOTO Iapy po3paxoByBaly 13 piBHSHHA [1,5]:

) I ) = XY g ) )

TakuMm dYWHOM, BU3HAUMBINHA 3 CKCIEPUMEHTAIBHUX JaHWUX KOHIICHTpAIlii
cyminni 1 iHmuBimyanpHuUX [IAP, 3a saxux gocsraeTbcs 3aaHe 3HAYCHHS
MOBEPXHEBOI'0 HATATY, MOKHA PO3paxyBaTd CKJIAJ] 3MIIIAHOTO aICOPOLIMHOrO mapy
IIpH 3a/1aHOMY 3HaY€HHI MOBEPXHEBOT0 HATATy. Pe3ynpraTi HaBeneHi B TabmuIi 3.

Sk BUIHO 1 HaBeACHUX B TaOJUIN 3 pe3yJbTariB, 3MilllaHI aJIcCOPOIliHHI mapu
30aradyeHi MOBEPXHEBO aKTUBHIMMM KoMmmoHeHTOM —TX-100. Anami3z B3aemMoiii Mixk
mosekysnamu HITAP 1 iionamu KITAP B ancopOuiitHOMy 11api nmokasye, o BEIUYUHH
napameTpiB B3a€MO/IIT 1 CTaHAAPTHOI BUIBHOT €Heprii aacopOIii O1IbIII Y CyMilax 3
BrucokuM BMmicToM TX-100 B 06’emi (o0 = 0.6-0.8). 3 pocrom pH cmoctepiraerbest
3MEHIICHHS 3a a0COJIIOTHOIO BEJIIMYMHOIO TMapaMmeTpiB B3aemojii f° 1 CTaHAapTHOI
BUIBHOI eHeprii azcopOmii. Ile Mo)KHa MOSCHUTH OCIAOJICHHSM MOH-TUIIOIBHUX
B3aemoniid Mk KIIAP 1 HITAP B aacopOuiiiHoMy Iiapi 3a paxyHOK 30UIbIIEHHS
KOHIIEHTpaIlli ((OHOBOTO €JIEKTPOJIITY.

3. Moasipua yactka HIIAP B apacopOuiiinomy mapi X°, mapamerpu
MizKMOJIEKYJISIDHOT B3aemoii f° i cranaapTHa BiibHa eneprist axcopouii AG%qs B
cymimax I'IMTB-TX-100 npu o = 30 m/Tx/m?

o 0.2 104 106 108
pH 3.3

X° 0.78 0.80 0.85 0.89

Be -1.3 -1.8 3.2 -3.0

-AGqs, kJlx/mMons | 18,05 19.37 20.03 21.41

pH=16.7

X° 0.70 0.75 0.78 0.78

pe 5.1 4.1 6.5 -6.8

-AGP%gs, kJlx/moms | 19.23 20.50 21,44 22.35
pH 9.1

X° 0.67 0.65 0.69 0.82

i -0.5 -1.0 22 21

-AGqs, kJlx/mMons | 19.66 20.04 20.15 21.08




BucHoBkHu i mepcnekTuBM. TakuM 4YWHOM, 332 JaHUMHU TEH310METPUYHUX 1
KOHJIYKTOMETPUYHUX JOCTIIKeHb BcTaHOBIeHO, 1o B cuctemi KIIAP-HITAP
YTBOPIOIOTHCS MILENH, SIKI CKIAAAl0ThCA MepeBakHO 3 Mosiekyn [IAP 13 meHmmm
sHaueHHIM KKM, T00T0 3 akTuBHImoOI [TAP.

3 BUKopucTaHHsM Mojieni PyOina-Po3ena po3paxoBaHi Ckiiaj 3MIIIAHUX MILEN i
acopOLifHMX mapis, mapaMeTpy B3acMoii B Minenax A i agcopOuiiinux mapax 7,
a TaKkoXX HAJJIMIIKOBI BUIbHI €HEprii MILeJIOyTBOpeHHs Ta azacopOuii. Bussieno
ICHyBaHHSI €(eKTy CHHEpri3My CTOCOBHO 3HHXXEHHS ITOBEPXHEBOTO HATITY B
CyMilllaX 3 BUCOKHM BMicTOM HeHoHoreHHoi [TAP. PospaxyHku ckiamy 3mimiaHux
aACOpOLIHUX MIapiB MOKA3alH, 0 aJCOPOLIHUN ap Ha MEX1 pO3ALIy PO3UUH —
MOBITPS Y BChOMY IHTEPBaJl JOCHIKEHUX O0'€MHHUX CIIIBBIIHOIIEHb 30aradyeHHid
MOJIEKYJIaMH HEHOHHOI TMOBEpXHEBO-akTUBHOI pedoBuHU (IIAP), mo mae Bumy
MOBEPXHEBY AKTUBHICTh. BCTaHOBIIEHO, 110 30UIBLIEHHS HOHHOI CWJIM PO3YUHY
MIPU3BOJUTH JI0 3HUKEHHS CUiIN B3aemoii [IAP B 3mimmanoMy ajcopOiiitHoMy 1miapi.
Lle miaTBEpIXKy€e ENEKTPOCTATUUYHY IMPUPOJY B3AEMOJIM B CyMIlIaX KAaTIOHHUX 1
HelionHux [TAP.
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BJIMSAHUE pH " MOHHOM CIUJIBI PACTBOPA HA KOJIUIONIHO-
XUMHNYECKHUE CBOMCTBA BUHAPHBIX CMECEN IMTOBEPXHOCTHO-
AKTHUBHBIX BEHIECTB
0. 1. Koukonan, B. 1. Makcun, H. M. AatpanueBa, T. C. CemeHeHKO

Annomauusn. Hccneoosano enusanue pH u uounou cunvl pacmeopa Ha
MUuyeniooopazosanue U aocopoyuulo OUHAPHBIX cMecel 2eKCaOeyuInupUoOuHul
opomuoa (I'J[I15) u mpumona X-100 (TX-100). C ucnonvzosanuem mooenu ¢azosozo
pazoenenusi (nooxoo Pybuna-Pozena) paccuumanvl cocmas CMEULaHHbIX MUyeil u
a0copOYUOHHBIX — ClI0es, napamempwvl g3aumooelicmeuss 6 muyeinax pY u
aocopbyuonnvix crosax f°,  a maxoce U30bIMOUHBLIE CBOOOOHBIE dHepul
MUYenIoo0opazo8anus u aocopoyuu.

Pacuemvr cocmasa cmewannvix a0COpOYUOHHLIX ClOE8 NOKA3AAU, YMO
a0COpOYUOHHDILL CNIOU HA 2panuye pasoena pacmeop - 6030YX 60 6CceM UHMep8ale
UCCNIe008AHHBIX  00BEMHBIX COOMHOWEHUL 0002aujeH MOAEKYIAMU HEUOHHO20
nosepxHocmuo-akmuenoco  eewjecmsa  (IIAB), umeroweco 6oney  8vicoKyIo
NOBEPXHOCMHYIO AKMUBHOCMb. YcmanoenieHo, 4mo yeeiuyeHue UOHHOU CUTbl
pacmeopa npusooum K CHUdMCEHUIO cunvl 3aumooeticmeuti 1IAB 6 cmewannom
aocopoyuonHom cinoe. IOmo noomeepcoaem INeKMpoOCMaAmuseckKyo npupooy
83AUMOOCUCMBUL 8 CMECAX KAMUOHHBIX U HeuoHHbIX [IAB.

Knroueswvie cnosa: nosepxnocmuo-akmugnvie geujecmea, aocopoyusi, buHapHle
cmecu, Muyenlooopasosanue, a0copoOYUOHHbLL CloU

EFFECT OF pH AND IONIC STRENTH OF SOLUTION ON THE
COLLOIDAL-CHEMICAL PROPERTIES OF BINARY MIXTURES OF
SURFACTNTS
O. D. Kochkodan, V. I. Maksin, N. M. Antraptseva, T. S. Semenenko

Abstract. The effect of pH and ionic strength of the solution on micelles
formation and adsorption in binary mixtures of hexadecylpyridinium bromide
(GDPP) and Triton X-700 (TX-100) is investigated. Using a phase separation model
(Rubin-Rosen approach), composition of mixed micelles and adsorption layers, the
parameters of interaction in micelles fM and in adsorption layers p°, as well as the
excessive free energies of micelles formation and adsorption are calculated.



Calculations of the compositions of mixed adsorption layers have shown that the
adsorption layer at the solution-air intersection is enriched with the molecules of
nonionic surfactant, which has a higher surface activity, over an entire range of
volumetric ratios of the used surfactants. It was shown that an increase in ionic
strength of the solution leads to a decrease of surfactant interactions in the mixed
adsorption layer. This finding confirms the electrostatic nature of interactions in
mixtures of cationic and nonionic surfactants.

Keywords: surfactants, adsorption, binary mixtures, micelles formation,
adsorption layer



