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critical pH values for hydrogen-bonded interpolymer complexes of poly(N-vinylcaprolactam) (PVCL)
swly(acrylic acid) (PAA) in aqueous solutions were determined by fluorescent method. The effect of
concentrations and addition of inorganic salt on the complexation was studied.

Jatroduction. Formation of interpolymer complexes (IPC) between poly(carboxylic acids) and non-ionic

cepting polymers by hydrogen bonding have been intensively studied for several decades /1-5/.

% is well known that the complex formation between polyacids and non-ionic polymers is characterized
several critical phenomena such as molecular weight, critical pH of complexation, content of active
ent, etc /1-5/. Tsuchida and Abe /2/ reported that below the critical pH of complexation the formation

soichiometric complexes (molar ratio 1:1) between poly(acrylic acid) and poly(ethylenoxide) (PEO) is
. Above this value the composition of IPC deviates from stoichiometry because some of carboxylic
are dissociated and do not participate in hydrogen bonding with PEO. Mun et al. /4, 6-9/ have
the consideration f the critical pH values as a criterion for the evaluation of complexation ability
poly(carboxylic acid) and non-ionic polymer in aqueous solutions. It was shown that the higher
pH value corresponds to the higher complexation ability of polymeric pair.

Taterpolymer complexes of poly(N-vinylpyrrolidonc) (PVP) with poly(acrylic acid) (PAA) is one of the
studied systems. In the literature, it is possible to find information about preparation of IPC by simple
of ready polymcrs in solutions /10/ and template polymerization /11/, stoichiometry of these IPC and
structure and stability /10, 12/ as well as applications /13/

In the present work we studied the effect of polymer molecular weight, concentration and ionic strength
solution on critical pH values in PAA-PVCL system and compared the complexation ability of PVCI with
Experimental. PAA with average-weight molecular weight 250 kDa, pyrenc sodium chloride were
d from Aldrich Chemical Co. (USA) and used without further purification.

The pH of the solutions was gradually decreased by the addition of small amounts of 0.07 M HCI, which
was controlled with a “pH 211 meter” (Hanna Instruments Ltd., Portugal).

A dilute aqueous solution of pyrene (2 M) as a luminescence probe was prepared by the procedure
\gescribed in ref /14/.

The fluorescence emission spectra were recorded (340-600 nm) at an excitation wavelength of 335 nm.
“The ;] ratio was calculated from the intensity of third (383 nm) and the first (373 nm) vibronic peaks in the
gerene emission spectra. Emission  spectra were recorded on Perkin-Elmer LS 55 Luminescence
spectrometer (Perkin-Elmer Instruments, UK).

Results and Discussion. The possibility of fluorescent spectroscopy application for the investigation of
selymer-polymer interactions is based on the ability of pyrenc to migrate to a more hydrophobic
savironment and change the intensity ratio of third (383 nm) to the first (373 nm) vibronic peaks in its
=mission spectra /14-16/. The I355/I373 value of pyrene solubilized in deionized water is around 0.60-0.64. In a
=ore hydrophobic environment, this ratio increases, which can be used to assess the interpolymer
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interactions because they are accompanied by blocki
domains within TPC.

In the present work, we have used fluorescent method for determination of pHe
complexation of PAA and PVCL at different concentrations. Figure 1 shows the dependence of I353/1373 ratio

ing the hydrophilic groups and formation of hydrophobic

on pH for equimolar (1:1) mixtures of PAA and PVCL.
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Figure 2. Effect of pH on the I353/7373 ratio of p
in PAA-PVCL mixtures (1:1) in solutions
different NaCl concentrations. [NaCl] = 0 (1), 0.01 €
0.1 M (3); [PAA] = [PVCL] = 0.01 M; My (PAA)
250 kDa. ‘

It is clearly seen that at a higher pH (pH 5.5), where complexes are not supposed to be formed because
the ionization of PAA, the I353/T373 ratio approaches 0.64, which is quite close to the value typical for a

ronment. A decrease in the pH within 5.5-4.8 is accompanied by the lowering of Lisy/lsos
indicating the formation of a

Figure 1. Effect of pH on the I3s3/l373 ratio of
pyrene in PAA-PVCL mixtures (1:1) of different
concentrations. [PAA] = [PVCL] = 0.005 (1),0.01
(2),0.03 M (3). My (PAA) =250 kDa.

aqueous envif
further decrease in the pH leads to the growth of the I5s/7573 ratio,

hydrophobic environment in the system.
The effect of ionic strength on the complexation via hydrogen bonding is still a discussion qu
Different authors reported about opposite effects of ionic strength on the complexation of various pol
Previously, Mun et al. /17-19/ have reported that the addition of inorganic salts decreases the pHes
stronger complexing polymer pairs such as PAA-poly(vinylpyrrolidone) and PAA-poly(vinyl methyl
In the present work, we studied the effect of NaCl addition on the pHer by fluorescent method. Fi
shows the dependence of 353//37; on the pH for PAA-PVCL mixtures with different concentrations of
in solution. 1t is clearly seen that pHer shifted to the lower pH region upon addition of more NaCl
solution. Earlier, Turro and co-workers /20/ reported that the pH at which the interpolymer interaction
decreases upon addition of NaCl to the mixture of PAA with polyacrylamide (PAAM). They explained
observations by the fact that PAA is more dissociated in NaCl solutions and the lower pH is requi
maintain the necessary amount of hydrogen bonds with participation of unionized carboxylic

According to our observations, an addition of NaCl to solutions of PAA lowers their pH, which con!

viewpoint of Turro et al. /20/.
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TOJIM(N-BUHUJIKATIPOJIAKTAM) MEH NOJIM(AKPIT KbIIIKbUTBIHBIH) CYJIbI
EPITIHAVIEPIHJIE KOMIUIEKC TY3Y KABUIETTLITTHE PH-TBIH OCEPT
Kanawibexos /1.5., Hpumzaposa C.T., Ypkimbaesa ILH., Myn I'.A., Wajikytainos E.M.
osu(N-sununkanporaxmam) (IIBK) men nonu(axpun koiukoinvy) (IIAK) apaceinoaest  cymexmix
SWAGHBICMAD  ADKbLAL  MY3ineeH unmepnonumepnix - Komanexcmepoiy - kpumuxansis  pH  mondepi
ecyenmmix  a0ic  apkpursl  anvikmandsl.  Condati-as  kommiekc  mysyee nonumepaepoiy
MPAYUACHL HCIHE UOHObLK Kywimily acepi sepmmendi.

BIUSHUE PH HA KOMILIEKCOOBPA3YIOLYIO CHOCOBHOCThH MEKTY NOJIA(N-
AITPOJJAKTAMOM) U IOJIM(AKPHJIOBO KUCJIOTbBI) B BOJHBIX PACTBOPAX

Kanawi6exos J1.B., Mpumzxaposa C.T., Ypkumbacsa TLHU., Myn I'.A., Haiixyrannos E.M.
Kpumuueckue pH snauenuii unmepnomumepubix Komniekcos meicoy nonu(N-eununkanponaxmamom)
u nonu(akpunosoit kucromwi) (ITAK) obpasosanmnsivu 6000POOHbLMU CEsL3aMU 6 BOOHBIX PACMEOPAX
onpedenenst momunecyenmusim memodom. Taxoice, USyIATUCy GIUsHUE KOHYEHMPayUU nonumepa u
enue neopzanuyeckux coneti na komnaekcoobpasosanue INAK-II1BK.
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Kanopumempuueckum memodom ¢ unmepsane 298.15-673 K uccredosana usobapnas. mennoemkocmo
Geppuma ErCsFe,Os. Ha xpusoil sagucumocmu menioemxocmu om memnepamypol viaener . - obpasiil
sdpexm, omnocauuiica K dasosomy nepexody Il- poda. Berucnenst memnepamyphbte 3a8ucuMocmu
mepmodunamuueciux gynyuii S'(T), H'(T) — H'(298,15) u &™(T).




