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THERMODYNAMICS OF INTERACTION IN INTERPOLYMER 
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 This paperis devoted to thermodynamic investigation of interpolymeric complexes (IPC) on 
the base of NaCMC and such proteins as collagen, albumin and gelatin. System NaCMC-collagen 
can be very perspective from point of view of physiologic activity and film-forming properties of 
collagen. However the thermodynamic compatibility of collagen with derivatives of cellulose 
practically did not investigated; there are not experimental data about intermolecular interaction 
between polymeric components in such systems.  

Investigations have shown that initial polymers and compositions NaCMC-collagen (3:1) 
have possessed by the maximal sorption ability according to water in all range of the relative 
pressure that is they in better degree have interacted with solvent, compositions with others ratios of 
components have low sorption ability. 

Interpolymeric compositions NaCMC-collagen are characterized by more high values of 
parameter χisin comparison with initial samples what has indicated on worsening interaction with 
solvent of mixtures of different composition structures. These results are proved by calculations of 
the middle free energy of mixing of polymer-polymer and polymer-polymer-solvent Δgm. For 
mixtures of different compositions dependence Δgmmax-concentration has possessed less negative 
values in comparison with initial samples of NaCMC and protein. 

Explanation of so different types of concentration dependence is connected with energetic 
interactions of water with polar groups of polymeric matrix or with molecular structure of polymer 
sorbent or also by formation of clusters of water molecules in polymer. 

Beginning of clusterisation and value of forming aggregates is possible to determine from 
Zimm-Landberg. From the point of view of state water molecules in polymer matrix isotherm of 
sorption is divided on two zones: zone of solubility and zone of formation of clusters. Dimensions 
of clusters are determined by value 1+ G11/ 

1V , which equal excess of middle member moleculaes 
of sorbate near this molecule. 

Calculations of the function of clusterization for initial polymers and IPC of different 
compositions have shown that practically in all cases values of function of cluster-formation have 
shown negative values <-1 what has witness about absence of process clusterization in system 
NaCMC-collagen of different compositions.  

By equation Tager values of the middle free energy of mixing polymer-polymer Δgx, parameters of interaction χ12, by Flory-Scott, Grayze and Patterson and also function of 
clusterization Zimm-Landberg were calculated. It is known that if gx0  than investigated system 
is thermodynamically compatible. Values of the middle free energy of mixing polymer-polymer gx and parameter of interaction polymer-polymer-solvent χ12s for mixture NaCMC-collagen have 
possessed negative values what is indicated on thermodynamic compatibility of this system.  

Analysis of dependence of values gx from compositions of system NaCMC-collagen also 
has shown that at low contents one of components system is thermodynamically more stable in 
comparison with mixtures with approximately equal quantities of components. In this range of 
compositions it was observed metastable state. Dependence on the parameter of interaction of 
polymer-polymer-solvent Flory-Scott χ12s from composition of mixture and also values of 
parameter of interactions polymer-polymer by Patterson and Crause have proved conclusions 
obtained by Tager method. 
  


