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KOJIOiTHUMMU CUCTEMaMU

2. The protolytic equilibria of chromophores in the aqueous solution of polyelectrolytes as compared with other
colloidal systems

Pedepar:

1. Incepraniiina po60Ta IPUCBIY€HA BCTAHOBJIEHHIO OCOOIMBOCTEN BILJIMBY I10J1iiOHIB aHIOHHMX Ta KaTIOHHUAX
II0JIieJIEKTPOJIITIB Ha MPOTOJIITUYHI PiBHOBArM XpOMO(pOPHUX PEAreHTIiB y BOJHUX PO34MHaxX. JJOCiIKyBaInucs
TaKOX BiJMiHHOCTI BIJIMBY I10J1iaHiOHIB, Milles1 aHioOHHUX [TAP i KoJ10iIHUX YaCTUHOK TigpodobHUX Aucepciit
dysepeHiB Ta PpyaepeHOiB Ha KUCJIOTHY CUJTy KaTiOHHUX iHIMKaTOPHUX OapBHUKIB. [ToKka3aHo, 110 BU3BHAYEHHS
[IOKa3HMKIB YSIBHUX KOHCTAHT iOHi3alii 6apBHUKIB y cepeloBUlli PO3YMHIB [OJIi€JIEKTPOIIiTIB HEOOXiTHO IPOBOJAUTU
B HalliBPO3BEI€HOMY KOHIIEHTPALiTHOMY PEKUMI, 1[0 NO3BOJISIE YHUKHYTHU IIPOSIBiB MeTaxpoMasii. JJocimkeHHs
CEeMU KaTiOHHUX iHAMKAaTOPHUX OAPBHUKIB Pi3HUX 3apSAHUX TUIIB TO3BOJIMIIO BCTAHOBUTY, 1110 AUdEPEHITiI0BaHHS
iX KMCJIOTHOI CUJIY Y CE€peNIOBUILi PO3UMHY M0 (4-CTUPEHCYIb(OHATY HATPiI0) € NOAIGHUM [10 TOTO, L0
CIIOCTepiraeThes y MillesIIpHOMY cepeioBullli nogeunscyabdary Hatpito (NaJlC). CunbHe nudepeHLiloBaHHS

KHCJIOTHO-OCHOBHMX BJIACTUBOCTEM aHIOHHMX OAPBHUKIB XapaKTepHe TaKOX [1Jis rinpodiipHUX nucnepciit Ha



OCHOBI KaTiOHHUX pH-3a71€3KHUX MOJIieJIEKTPOJIITIB M0JIi (TeKCaMeTUJIEHTyaHiJUH-TiIpOXJI0pUy) Ta MoJi
(nuernnenaminryasiguH-rigpoxsopuny) npu pH < 7. B po60Ti po3BuHYyTO MiAXin 40 OLiHKM [IOBEPXHEBOI I'YCTUHU
3apsy 3MimaHux Mities Ha ocHoBi NaJIC 3 mob6aBkamu 6yTaHosy-1 Ta IeHTaHOoIy-1 iIHANKATOPHUM METOMIOM, 1110
IO3BOJIWJIO LIiJIECTIPSMOBAHO 3aCTOCYBATU LIEN METOJ, 40 NOCIIiIKEHHS I10J11i0HIB Y BOGHMX PO3UYMHaX. BCTaHOBJIEHO,
110 KACJIOTHA CUJIa iHAMKATOPHUX 6apBHUKIB CYTTEBO 3aJI€XKUTD Bill KOHLIEHTpalLii rifpodobHux aucnepcii
dynepeHiB Ta PpyrepeHoiB, TOBEPXHS KOJIOIJHNUX YACTUHOK SIKUX Ma€ HeraTUBHUI MTOTEHLIiall, sIK i y BUlagKy
nosiiioHiB 4m Mines. HemocratHa KoHLeHTpauisg C60 B pO34MHi 3yMOBJIIO€ arperauio [ceBroi3ouianiny Ha [IOBEPXHI

KOJIOIMHUX YaCTUHOK.

2. The thesis is devoted to the determination of peculiarities of the influence of anionic and cationic polyions on
the protolytic equilibria of chromophores (indicator dyes) in aqueous solutions. The differences in the influence of
polyanions, anionic surfactant micelles and fullerene and fullerenol colloidal particles on the acid strength of
cationic indicator dyes were investigated. It was shown that the semidiluted conditions of polyelectrolyte solutions
are obligatory for determination of the indices of apparent ionization constants, . The selection of the appropriate
polyelectrolyte : dye concentration ratio, P : D, allows avoiding the interfering influence of the metachromasy of
dyes. For semidiluted solutions of polyelectrolytes P : D >100. A set of indicator dyes is examined via the
spectrophotometric method in aqueous solutions of poly (sodium 4-styrenesulfonate), NaPSS, with molar weight
of 70 103 g mol-1. We have determined the values of a series of dyes of different structure and charge type, neutral
red, methyl yellow, rhodamine B, pseudoisocyanine, quinaldine red, and pinacyanol. The values of the indicators
are substantially influenced by polyelectrolyte concentration and the ionic strength of solutions. The shifts of as
compared with the values in water, , are different for the dyes studied, and qualitatively agree with those observed
for the same compounds in micellar solutions of anionic surfactant sodium dodecylsulfate, NaDS. The effects are,
however, less expressed than in NaDS micelles. This is in line with (i) less negative zeta-potential of the NaPSS coils
as compared with that of the NaDS micelles at the same ionic strength of the bulk phase and (ii) the lack of the
hydrocarbon core in the case of the pseudophase of this polyelectrolyte. The strong differentiation of acid-base
properties of anionic chromophores, particularly sulfonephtalein dyes, is revealed in solution of cationic pH-
dependent polyelectrolytes poly (hexamethylene guanidine hydrochroride) and poly (diethyleneamine guanidine
hydrochroride) at pH < 7. The approach to estimate the surface charge density and the degree of counter-ion
binding by colloidal particles based on determination has been developed for mixed NaDS - alcohol micelles. As
alcohols, 1-butanol and 1-pentanol were used. Whereas the slope of the dependence of neutral red vs. allowed
estimating the degree of counter-ion binding in entire SDS micelles, = 0.71 + 0.02, the corresponding value = 0.39 +
0.03 at 0.80 M 1-butanol indicates the decrease in the interfacial concentration of the anionic head groups within
the Stern layer. The study of salt effects allows estimating value by the polyions. In accord with Manning’s theory,
this parameter appeared to be constant and is within the range of 0.6 0.8, similar to that in NaDS micelles. The
acidic strength of indicator acid in fullerene-based aqueous solutions significantly depends on the concentration
of pseudophase C60 or C60(OH)18-22, which aggregates have the negative surface potential too as surfaces of
polyanions or anionic surfactant micelles. The o-potential of both fullerene C60 and fullerenol C60(OH)18-22
aggregates is of about - 25 mV.
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