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Abstract

An experimental study of hydrodynamic properties and topological structure of the macromolecules of
Pepper's lignine, isolated from aspen wood Populus tremula, is carried out. The element composition of the
lignin’s preparation being is: C 58.6%; N 5.5%; O 35.9%. The gross-formula of the monomer unit being is
CoH0405.1(OCH3), ¢0. For determining the transport characteristics of macromolecules in the system “lignin—
dimethylformamide” the methods of capillary viscosimetry, translational isothermal diffusion and high-speed
sedimentation were used. For calculation of the intrinsic viscosity [1] of the investigated polymer fractions fhe
Huggins equation was applied. It is shown that the values [n] of fractions are located in the interval 3.1-12.2 of
sm’/g when the molecular weight of the fractions Mgp being is (7.3-30.8):10°. Molecular weight Msp was
determined by Svedberg's method on the basis of the experimental values of the high-speed sedimentation
coefficient S, diffusion coefficient D and Archimedes buoyancy factor of the system “lignin—dimethylformamide”.
The coefficients of sedimentation S vary in the values range 1.3-3.15 Sv, while the diffusion coefficients D vary in
the interval (7.1-24.7):10” sm®/s. On the basis the analysis of the lignin’s hydrodynamic characteristics the scaling
and conformational parameters of macromolecules, and also hydrodynamic Tsvetkov-Klenin invariant A, were
determined. The average value of this parameter for the investigated lignin being is Ay = 2.8:10™" erg/deg-mol'?,
which is substantially lower than the theoretical and experimental values for the typical linear macromolecules. It is
determined that depending on the value of molecular weight (number of fraction) the value of the Huggins
coefficient ky is located in the interval 0.32-1.2. The analysis of hydrodynamic data made it possible to
conclude about the satisfiability of the principle of scale invariance (scaling). The investigated polymer is
characterized by the following Mark-Kuhn-Houvink equations: [n] = 2.9-10*M*¥ S = 52-10"*M"®, D =
1.6:10*M">. Obtained data show that the aspen lignine relates to the class of the branched polymers. This is
confirmed by the low values of intrinsic viscosity [1], with the lowered value of hydrodynamic Tsvetkov-Klenin
invariant A, and with the high values of the Huggins coefficient ky. The set of the hydrodynamic,
conformational and scaling parameters testifies about the star-like topological structure of the aspen lignine.
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