Kinetics and thermodynamics of polymer interaction with low-molecular liquids
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Polymers (racel cloths, photopolymers, etc.), applied in polygraphic manufactures, co-operate with various low-molecular liquids: solutions, components ​ of printing paints, etc. As a result of such interaction they to some extent bulk up. Swelling worsens quality of the press. In the given work interaction трафаретных ракельных cloths Serilor® SR1 with hardness 65, 75, 85 sha with solvents of various thermodynamic quality is studied: ethyl acetate, butyl acetate, ethyl cellosolv, heptane, hexane, the dean, ethanol, butanol, i-propanol and water. 
Swelling of polymeric materials considered as superposition of two processes: solvent diffusions in a matrix of polymer and deformation of the matrix (grid), caused by absorption of a liquid [1]. The size of the maximum deformation of a polymeric matrix depends on thermodynamic quality of the solvent characterised in size parameter Flory - Huggins.

For each solvent, the parameter Flory - Huggins ( was estimated according to Flory – Rehner equation:

ln(1 ( (e) + (e + (((e2  + Z-1·(e1/3 = 0,                                            (1)

where Z = V2/V1 (V1 and V2 are the molar volumes of the solvent and polymer network subchains, respectively), ( e – volume fraction of polymer in the equilibrium swollen state of the material. 
The greatest thermodynamic affinity to cloths possess ethyl acetate, butyl acetate and ethyl cellosolv (. In the absence of a grid the investigated polymers would be dissolved in these solvents. For other chosen solvents parameter  has appeared more than 0,5. However they are most suitable for use as thinners of paints and solutions. 

The diffusion coefficient D for each solvent was determined using equation:
G(t) = 1 – C exp(((12 h-2D t)                                                   (2)

from the final portions of the swelling kinetic curves plotted in the (t, -ln(l – g)) coordinates, in which they take on the form of straight lines with the slope equal to (12D/h2 at g(t) > 0,5 The (1 value was found from
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after calculating ( according to formula (3) and using known фe, (, and Z values [1]. The resultant D values characterize the diffusion kinetics of the solvent transport relative to the swollen state of the material. For all solvents diffusion factors are calculated, in the order of size of 10(7 sm2/s with they will be coordinated with D, known of the literature. The speed diffusion first of all depends from affinity of the solvent to polymer.
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