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Mpu nomowy cnekTPoOoTOMETPHHECKOrO MeTofa onpegeneHsl "KaXylpecs' KOHCTaHTbl OMC-
a -— — — -
coumaumm, K, onyopecuenna HzR" +— H,R+— HR~<+— R g NPSMON MUKPO3IMYnbcun (6eH-

30on B Boge), ctabunusmposaHHon ueTtunnupuamHmii xnopugom (LUMX) m nentaHonom-1. Mpu 06b-
emHol pone opranudeckon asbl 1.3% u noHHown cune 0.05 M 3HaueHus mokasaTenem KOHCTaHT

Anccoumauym paskbl.  pK og = 0.19+0.03; pK 5= 4.34+ 0.02; pK 5, = 5.51+0.04. PaccmoTpeHbl 1

0b6bACHEHb! CXOACTBO M pasnnyua BO BIIMAHMHM MUKPOIMYNbCUKU U MULLENNAPHOIO pacTtBopa LI,I'IX Ha
nonoXeHme NpPpoToNMTMHEeCKOro pasHoBecus cbnyopecu.eMHa.

[TockoabKy ayopeclienH o6JanaeT LeHHBIMH (OTOPU3UUECKUMA U (POTOXUMUUYECKHMH
CBOHCTBAMHM M yxKe HMeeTcs psn paboT, MOCBSIIEHHBIX HMCCAEJI0BAHHWIO HMOHHBIX pPaBHOBECHH
NIaHHOTO THUAPOKCHKCAHTEHOBOTO KpacHTe/ sl He TOJbKO B Bole [1,2] ¥ HEBOMHBIX PacTBOPUTENSX
[3,4], HO ¥ B Pa3JUUHBIX MUIENJISPHBIX Cpelrax [2,4-7], npencTaBasisoch JOTHYHBIM TTPOJOJ-
KUTb W3ydyeHHe TOBeleHHUs (ayopeclerHa B GoJsee CJ0XKHBIX OPraHW30BAaHHBIX pPacTBOpax, siB-
JSIIOLIUXCS 00Jiee COBEPIIEHHBIMU MOAEJISMH OHOJOTMYECKHUX U CEHCOPHBIX CHUCTeM, a3 UMEHHO B
MUKPO3MYNbCHSIX.

KnioueBo# xapaKTepUCTHUKOH HCCAeOBAHHOM CHUCTeMBbl SIBJSIeTCS OmMpefessieMasi crekTpodo-
TOMETPHUYECKH C ITOTeHLHUOMeTpHUeCKUM KoHTposeM pH Tak HaseiBaemas "Kaxyuasics' KOH-

> [HB']
> [B71]

rie 3HayeHue pH oTHOCHTCS K HemlpepblBHOM BOJHOHU (pase, a paBHOBECHble KOHLEHTPALHH CO-
NpsSKeHHbIX (GopM HHaMKaTopa [HB?] u [B**] oTHeceHn K ofuieMy o0beMy pacTBopa. 3Hak
CYyMMBl O3HayaeT, 4TO INpPHU NAHHOM IMOAXOJe YUHUTHIBAIOTCS PAaBHOBECHBblE KOHIEHTPALMH Kak

CBSI3aHHBIX, TaK W He CBS3aHHBIX MceBa0(pa3oi Gpopm uHmMKaTopa, HB* u B*™'.
Honusauuio ¢1yopecuerHa MOKHO MPeICTaBUTh CJAeAYIOLIMM 06pa3oM:

CTaHTa AMCCOUMALHH A

pKZ=pH, +Ig (1)

HRT == H,R + HY . K 2)
H,R = HR™ + H" , K, (3)
HR™ == RZ + H" , K, (4)

B kayecTBe MHKpPOSMYyJbCHM BbIOpasM cHcTeMy Ha ocHoBe KatHoHHoro [IAB N-
netunnmupuaraui xaopuna (LUIIX), yxe npumensiiryiocss Hamu panee [8]. McxomHyio MuKpo-
3MyJbcHI0 Bopa-OeHzon-neHTanon-1-LI1X rortoBuan cmemenuem 0.0047 mosb [TAB ¢ 2.3 ma
cnupra, 3ateM B cMecH pactBopsaau 0.43 ms Genzosna u nob6aBasaud 5.5 M Bomel. 3HaueHHe
00beMHOH J0JM OpraHu4YecKod (asbl pPacCYUTaHO C yUETOM CONEpP:KaHHsS BOIbl B HCXOAHOH
MHUKDPO3MYJIbCHH.

"Kaxyiuirecss" KOHCTaHTBI CTYMEHYaTOH AUCCOLMAlMMU yopeclieMHa NpU 0ObeMHOH mHoJie
nucnepcHod (opranndeckod) (asel @ = 1.3% mosyueHbl HaMH crieKTpodoToMeTpruecku. Criek-
TpBl OblM M3MepeHbl Ha npubope CP-46, nnunua morsomawuiero cios 1 u 5 cm. 3navenus pH
BapPbUPOBAJIMUCH MPH NOMOLIM (oc(aTHBIX U aueTaTHBIX Oy(epHEIX PACTBOPOB, a TaKke pas3bab-
neHHbix pactBopoB HCl. MonHasi cuna cosnaBanack no6askamu KCl u mommepkuBasiach MmocTo-
auHou u paBHod 0.05M, Ge3 ydera HeGoJblioro BkJaaga ot auccouuauwu LIITX. s namepe-

HHS CHEKTPOB IIOIJIOIIEHUS KaTHOHHOU (DOPMBI KpacuTeJs H3R+ npumMeHsn pactsopsl HCI ¢
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KoHIeHTpauued 2 M. 3Hauenus pH HempepwlBHOH a3kl KOHTPOJHUPOBAIU TPH MOMOIIH CTEK-
JISHHOTO 3JIEKTPoJa B LeNu ¢ nepeHocoM (kumkocTHoe coenuHenne — 1 M KCl), rpagynpoBan-
HOM Mo cTaHAapTHbIM OydepHbIM pacTBopam (1.68; 4.01; 6.86; 9.18).
CrnekTpodoToMeTprdyecKoe HCCIeIOBaHHE TPOBOAMJIM KaK omucaHo paHee [8]. HMcxonmbli
pacTBOp KpacHuTeJssl roToBU/IM B Bome ¢ go6aBkod NaOH. Bce usaMepeHuss NpoBOAMJIUCH NPU
o . -5
temnepatype 25°C. Konuentpauusi kpacurtenas B pabouux pactBopax Oweiia 1.6 102 M. Ilaa

o a o
pacdyeToB 3HAaUYeHHHU pKa HCII0/Ib30BAJUCh 3HAUYEHUSI ONTHUUECKOU IJIOTHOCTH 16 pacTBOpPOB C

pasanuyHbIMU 3HaueHUsMH pH npu 14 gnuHax BosiH. PacdeT 3HaueHUH KOHCTAHT AMCCOLMALNHU
NpoBeJeH Ha OCHOBaHWM U3MepeHMH B objacTh pH 2.16—7.63 ¢ ucnonb3oBaHHEM NPOrpaMMbl

CLINP [9]. 3nauenne pKJ, Obiio paccuutaHo oTaenbHo B obgsactu pH 1.8—1.3. 3nauenus

rnokasareJseu KOHCTaHT
HOHU3ALUH paBHBI:
— . a _
€107, moms “mocma pK3,=0.19+0.03; pKZ =
1 _ . a _
140 =4.34+0.02; PK=
1201 =5.51+0.04. Cnektp
1001 dopmbl H,R oKoHuYaTes b
a0 4 HO YTOYHSIJICS M3 H3Mepe-
- HUH B o6sactu pH
1 MaKCHMAaJIbHOTO  BBIXOJa
401 MOJIEKYJISIPHOH  (DOPMEI, C
04+ HUCIIOJb30BaHUEM 3TUX
0 —t——+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—T1 3HAaUYeHUH ng [2,6,7]
400 410 420 430 440 450 460 470 480 430 500 510 520 530 .
A Hn CrnexTpbl MOJIEKYJSIPHOH U
Puc.d. CREKTps! NOMOWEHE MOREEYTAPHON M MOHHBEX MOHHBIX (pOPM  IpeACTaB-
iopnd hIYORECUEMHE B RMAKDOERY TECHN JieHBl Ha puc.l.
Boaa-0eHz0n-neHTaHon-1 -1, CBd3bIBaHUe pasjany-
* & (H,R ) yeemren & 40 pas. HBIX (DOPM KpacHTeJIs olle-

HHUBaAJOCh INyTeM HCIIOJIb-
30BaHUA CHEKTPOB IIOTJIO-
neHusi. CBSI3bIBaHHe MOHO-

U JHaHHuOHAa (HR‘,RZ‘) MHUKDPOKAIJIAMH MPOUCXOMUT 3a CYET 3JEKTPOCTATHUECKOTo (haKTopa,

3HaYeHHEe Amax POPMEI R?™ caBuraercs 6aTOXpPOMHO Ha 12 HM OTHOCHTEJIbBHO TaKOBOTO B BOME
M OCTaeTcsl MOCTOSIHHBIM MPHU BapbHPOBAaHUHM O0ObEMHOH HOJMH OPraHUuecKOH (ha3bl MUKPOIMYJIb-
cun ot 0.5 no 2.5%. HelitpanbHasi e ¢opma diayopeclienHa, OTpaHUYEHHO pPacTBOpPUMasi B
BOJIE, XOpPOILO PacTBOPSIeTCS B MHUKPOIMYJbCHM, UTO HECOMHEHHO TOBOPUT O CBSI3bIBAHUU ee

nceBno¢pason. CsbiBaHMe KAaTHOHHON (POPMbI H,R* MOJMOXKHUTENBHO 3aPSKEHHEIMH MHKDOKAIl-
JISIMH, T10-BUAMMOMY, HE3HaUHTeJbHO.
B pamkax 3/eKTpocTaTH4eCKOHW MOAEJH 3HaYeHHe ng IJ1s1  JaHHOU IMOJIHOCTBIO CBSI3aHHOU

KHMCJIOTHO-OCHOBHOK mapel  HB?/ B*' o6bsicHseTcss B TepMMHAX KO3(D(HIMEHTOB aKTHBHOCTH
nepeHoca (yj) ¥ 3JeKTpocTaTHuecKoro noteHurasna cjaos llrepra (V), B KoTopoMm J0KaJgH30Ba-
HbI CBSI3aHHbLIE WOHBI.

m

PKE = pK Y +1g B y1g- B TT_ ©)
Yoige M, 23RT
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s m
roe yi — Ko3(p(UUUEeHTH aKTHBHOCTH TepeHoca I-0H yacTHLbl U3 BOABl B MceBaodasy; fi -

KOHIIEHTPALMOHHBIe KO3(P(PULIMEHTH aKTUBHOCTH B IceBaodase. B mogo6HBIX cucTeMaxX 0OBIUHO
m

f z-1
?n =1 [6,10]; dakTHUECKH 3TO 3KBHMBAJEHTHO BKJKUYeHHIO BequuuH f B Besn-

MPUHUMAIOT
HB?

YHHBI Y, YTO TMpeBpallaeT MOCAeJHHE U3

H.A. UsmaiioBy, B "enunbe” [11].

e[MHBIX HYyJeBbIX" KO3((HULUUEHTOB aKTUBHOCTH, IO

a
3nauenns PKg dayopecuerHa B MHKPOIMYJbCHAX COMOCTaBJAeHbl co 3Hadenusimu PK) B

Boze. CorsacHo ypaBHeHuw (5), ¢hopMupoBaHue 3pPeKTOB Cpembl Ang(z ng— pK.') oby-

CJIOBJIEHO KaK COJIbBAaTAalMOHHBIMU 3((eKTaMH, TaK U 3/JeKTPOCTaTHUECKHM MNOTEHLHaNOM IMO-
BEPXHOCTH pasnena. B cucreme 6enson—mnenranon-1-11I1X—Bona orpruuatesbHblil 3HaK 3Qdek-
Ta cpefibl 00BSICHSETCS BJAHSHHEM IMOJOXKHUTENbHOTO 3apsia MOBEPXHOCTH MHUKPOKaMe/b.

Panee [2,6] 6bs10 MpoBeeHO aHAJOTMUHOE HCCJAeJOBAaHHE TPOTOJUTHUECKUX CBOUCTB (hJIyo-

peclierHa B MulesIspHoM pacteope LITIX (3:10°M), 0.05 M KCI. 3nauennsi mapameTpos
MOHHBIX DaBHOBECHH (yopecliedHa TipenctaBjeHbl B Tabauue 1. Ilpu paccmoTpenuu mody-

o a o
ueHHBbIX 3HaueHMH PK 5 duyopecurHa MHKPOIMYJbCHH Hab/tofaeTcst 6ATOXPOMHbBIH CIBHT T10-

JIOCBI IIOIVIOIIEHUA AHaHHWOHa RZ_HpI/I rnepexonae OT BOAHOIO pacTBopa K MHKPO3MYJbCHHU, paB-

Hbld 12 HM, ¥ 6aTOXPOMHbBIE CIABHMIH MOJIOC HeuTpasbHou opmbl H,R u dopmbel HR™, paBHbie

cootBeTcTBeHHO 15 HM W 10 HM (Ta6.1.2). AHasorMUYHBIM XapakTep CBs3biBaHUS GopM dayopec-
IenHa HabJogaeTcs U B MUl IsspHOM pactBope LIIIX [2,6].

Tabnupa 1. 3HaueHus apaMeTpoB MPOTONUTHUYECKUX PaBHOBECHH (yopeclienHa B
pa3/IMYHBIX CHCTeMax

crucreMa pKzO p[(al p](éIZ pk0,0H pkllCOOH ka,OH
sona [1] 214 | 445 | 680 | 310 | 349 | 6.80
LIX (310 °M), 098 | 360 | 554 | 239 | 220 | 554
0.05 M KCI [2,6] ' ' ' ' ' '
MI/IKpOSMy.HbCI/IH Ha OCHOBe
s 0.05M KO 019 | 434 | 551 | 160 | 292 | 551

-3 o
Tabnrna 2. 3HaueHust Amax (HM) U €max' 107" HOHHBIX ¥ MoJIeKyJIsipHOH (DOpM (hayopeclierHa B
pas3NUuUHBIX cperax

B pactBope L[TX(3:10°% M), | B MHKPOIMYJIbCHHU Ha
Popua 5 soze [1] 0.05 M KCI [2,6] ocrose LITTX
HsR* 437 (54.3) 438 440 (33.30)
437(13.9), 460(1.21),
HaR | 475.485(4.0-3.1) 435,460,490 490(0.98)
_ 454-474 460(28.96)
HR (32.7-33.8) 460,490 485 (27.88)
R2- 491 (88.0) 504-505 503 (97.34)

Cxema 1 omucblBaeT MPOTOJNUTHUECKHE paBHOBecHs (yopeclienHa B pactBopax [1-7]. Kartu-
OH B MHMKDPOSMYJbCHSIX CYLLIECTBYET B BHUIE CTPYKTYpbl (a), HeHTpanabHas (opmMa — B BHIE paB-

HOBECHOW cMecCH LBHUTTep-HoHa (6), XuHouaa (B) W GeclBETHOTO JakToHa (T), MOHOAHHOH — B
BHIe CTPYKTYPHI (1) U AHAHWOH — B BHOe CTPYKTYphl (e). Jlosss HeHTpabHOH (OPMBI, CYIIECT-
BYIOLIleH B BHJE JIAKTOHHOTO TayToMmepa, mpeobJanaeT. SIBHbIX NMPHU3HAKOB IBHUTTep-HOoHa (6) B
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criektpe QopMbl H,R B mHccie1oBaHHOH MHMKDPO3MYJbCHH, B OTJIMYHME OT BOJHBIX DPacTBOPOB
[1,2], He HabaOMAIOCH.

Cxema 1. IIporoautuyeckue paBHoBecus ayopecuenna Kt =|r |/|B]; K1=[6]/[B];
/
K'/I'/ = KT / KT =[r]/[6]; K. coon =a,,.9 la,; Koon =a,.8 la,; k1,Z:a|_|+a,q las;

Ky coon =4,.8, la,; ka o4 :aH+ae/azl :

Pacuet poseil Taytomepos (¢ ) dopmbl H,R mposoautcs mo ypasHenutw [1,3,6,9] (6):
e(HoR) = a (6)£(H3R™) +a (8)c(HR), (6)
KOTOpOe TpeBpallaeTcsi B CHCTEMY ypaBHEHHH MPH HCIOJb30BAaHHWH CIHEKTPAJbHBIX TaHHBIX,
MOJIyUeHHBIX Ha Pas/MUHBIX AJHUHAX BOJMH. DTO ypaBHEHHeE CIpPaBeIJUBO, €CJIH NPUPABHATb 3Ha-
YeHHs] & TayTOMEpOB (6) u (B) sHauenusim & (opm HyR* (ctpyktypa a) u HR™ (cTpyKTypa K).
Mpu atom @ (r) =1— a (6) — a (B). lna MukposmyTbeHu Ha ocHoBe LITTX Hamu momyuye-

HO, uTo « (6)=0.008, o (B)=0.037 u « (r)=0.955. Tak Kak moss Taytomepa (6) cTaTUCTHUe-
CKM He3HauuMa, To ecTb a (6)=0, To mo ypaBHeHuio (6) mosu TaytomepoB (B) u (T) cooTBeT-
ctBeHHOo paBHbl 0.039 u 0.931. Orclona Jerko paccuuTaTh 3HaueHHs] 0003HAUEHHBIX Ha CXeMe
KOHCTaHT TayTOMEpPHOTO pPaBHOBeCHSI M MMKPOKOHCTaHT auccounauuu (K). Cesisp 3THX napa-

MeTpoB ¢ KoHcTaHTamu K& Bripaxaetcs cootHomenusivu npu (K) <<K,):

PKSH = kaiOH - lg(1+KT)' (7
ngl = pkaOOH + lg(1+KT )’ (8)
pK:2 = pkgow 9)

3nauenus Kt s dayopecuenHa B MuuesnspHoM pactsope LIIX u B MUKpoIMy/abcHH Ha
ocHoBe LIIX coBmamaror mexnay co6od u cocrasasior 25. B Bone 3nauenne Kt pasno 6.1 [1,2].
B ta6sauue 1 npuBeneHbl 3HaYeHUs] MUKPOKOHCTAHT AWCCOLMALHMH.
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Tax Kak MoJiHOe CBSI3bIBAaHHWE KaTHOHA H3R+ (a) MaJIOBEPOATHO, TO 3HAUEHHUA pko,OHv KaK H

pK &, uHTepmpetnpoBath ca0XKHee. Bosee 3aMeTHOe CHUMXKeHMe 3HaueHHss DKooy ¥ TOBBIIIE-

HUe 3HaYeHHUS PKi,cooy B MHKPOAMYJIbCHH IO CPAaBHEHWIO ¢ MHIEMISIpHBIM pactBopoM LITIX
TOBOPHUT O HECKOJIBLKO GOJIbLIeH cTabuIn3aluu GopMbl (B) B 6osiee 00bEMUCTHIX MHKPOKATIAX.,

[TockosbKy moJiHOTA CBSI3bIBAaHMS MOHOB HR ™ H R?” 06/1acThI0 [ItepHa Kak MHKpOKame.b,
TaK U MHIEJI, He BbI3bIBA€T COMHEHHH, TO MOXHO KOHCTAaTHPOBAaTb MPAKTHYECKH HIEHTHUHBIN
XapakTep BJHSHHUS NOBEPXHOCTH B O0OHMX BHIAX KOJUIOMIHBIX CUCTEM; MPHCYTCTBHE MOJIEKY.JI
MeHTaHosa-1 B MOBePXHOCTHOM 00JIACTH, KaK HM3BeCTHO, JIMIIb He3HAYMTEJbHO BJMAET Ha 3Ha-

a
uenust PK5 HMHIMKATOPOB, CBS3aHHBIX MHULE/JIaMH KaTHOHHbIX [TAB [12].

o a
[Ipu obwem noHmkenun 3HadeHnd PK 5 (mpu mepexosme oT BOABI K MUIEJISIPHOMY PacTBOpPY
HITX wnam k MuKpoaMysabcud Ha ocHoBe LII1X), o6ycioBieHHOM BJIMSIHWEM 3apsifa MHULEJLT,

YeTKO MpOSIBJASETCH Pasauuhe 3HaueHui pK® 115 pasHBIX CTymeHel HOHM3aLMM (JyopeclerHa.
CMellleHHe TIOJIOXKEHHST TayTOMEPHBIX PAaBHOBECHH, MPOUCXOJsIee MPH Mepexoje KpacuTeJs U3
BOJMHOTO pPacTBOpa B MceBnodasy, YUUTHIBAETCS BeJHUMHAMH KOS(P(UIMEHTOB aKTHBHOCTH Me-
peHoca (y) ¢pop™M HHIMKATOpA.
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Kharkov University Bulletin. 2003. Ne596. Chemical Series. Issue 10(33). N.V. Salamanova,
N.A. Vodolazkaya, N.O. Mchedlov-Petrossyan. The protolytic equilibrium of fluorescein in
microemulsion: cetylpyridinium chloride- pentanol-1- benzene- water.

The "apparent" dissociation constants, A5 of fluorescein HsR* == H,R=— HR~ < RZ~ were de-
termined in direct microemulsion (benzene in water) stabilized by cetylpyridinium chloride (CPC) and
pentanol-1 using spectrophotometric method. The ng values at volume fraction of the organic phase

1.3% and ionic strength 0.05 M are as follows: pAo,= 0.19+0.03; pA5= 4.34+0.02; pHa,=

5.51+ 0.04. The similarity and difference on the influence of microemulsion and of CPC micellar solution on
the fluorescein protolytic equilibrium position were considered and explained.

141



