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Differential scannmng calorimetry and electron spin resonance (ESR > have 
been applied to study the processes which take place during a heating of frozen 

salt aqueous solutions containing organic molecules. Such combination of lnve- 
stigation methods has allowed to determine some correlations between the nature 

of heat release and heat absorption oc,curing during the heating of rigid system 
and the change of distances both between different spin-labelled organic mole- 
cules and between paramagnetic cations of salts. Heat release and heat absorp- 
tion have been detected with the use of differential diathermic calorimeter (the 

sensitivity 10-5 J/s and the time constant 50 s) I the distances between the 
paramagnetic centers have been determined on the basis of ESR spectra analysis. 

The main attention has been paid t0 the study of r&d SySteMS formed by 
cooling sulutlons with the rate 10 “C!s, the heating has been performed with 

the rate 10e2 OC/s. Solute concentrations in the systems studied haven’t ex- 
ceeded 10 wt. %. Three types of solutions have been investigated. (1) Aqueous 

solutions of paramagnetic salts (CuSO4, Cu(NO3)2, CuC12, MnS04, Mn(N0$2, 
MnCl2, VOS04, Crz ( SO4 )3) .( II ) Aqueous solutions of diamagnetic salts (LiCl , 
NaC1, MgS04, CH3COONa) containing relatively low amounts of spin probes 
(low-molecular organics). (III> Aqueous solutions of salts fLiC1, N&I, CuSOc 

?vWX?41 Cr2iSO413, VOSO4) containing various synthetic polymers of pharma- 
cologLca1 interest, salt to polymer concentration ratio has been widely ranged, 
Some of the type (III) systems have contained negligible amounts of low-molecu- 

lar probes, others have included spin-labelled macromolecules. 

In general, the following picture of heat release and heat absorption OCCUF- 

mng during the heating of systems whtch have been preliminary cooled with the 
rate 10 OC/s can. be drawn: glass transition step (at -120 - -90 ‘C>, one or 
more crystallizatioh peaks (at -90 - -40 OCf , the peak corresponding to the 
melting of solute-rich microphases (at -40 - 0 ‘C), melting peak of pure ice 
(at 0 OC). 

For all system tykes, the general regularities have been established l (1) 
A heating 0f frozen solutions may lead to c0nvergence of solute particles4 The 
distances on which solute particles may be replaced during such kind of process 
are 30 - 40 a (even in the case of polymer molecules convergence). (2) Tempe- 
rature at which convergence starts .is the temperature of the beginning of TV- 

stallization. (3) The convergence is much more pronounced in systems where 
there is intense crystallization and two melting peaks occur, convergence of 
solute particles is absent in frozen solutions with weak crystallization peaks 
and nondetected peak corresponding-to the melting of regions where solute mole- 
cvles are localized. 
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For the systems of types (I) and (II), the possiblllty of predtctton of low- 
-temperature convergence of solute particles has been shown. This predlctlon 
is based on the knowledge of salt ions characterlstlcs in ltquld solution. The 
stronger the binding of water molecules to ions In ?lquld solutldn the less com- 
plete are crystallization processes occuring both during a cooling of soluilon 
and during the subsequent heating of the latter. Convergence of solute partic - 
les occurs during a heating of such systems in which, on the one hand, water 
crystallization m the ion environment is not completed during cooling and, on 
the other hand, salt ions are not bound with water molecules strongly so that 
the heating of frozen system leads to the crystallization of these bound water 
molecules. 

When aqueous polymer solutions (type (III) systems 1 contain salt in rela- 
tively high concentrations, the analogous predictlon which IS based on the know- 
ledge of ion-water bond strength in liqum system is possible too. As has been 

shown, during a freezmng of the solution in which more than approximately six 
polymer units correspond to one salt molecule, all salt ions bind with polymcr- 
fragments and water in complexes so that water molecules contained thercln can 
neither crystallize nor leave complexes to crystallize with free water molecules. 


