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Abstract

In this thesis work the use of carboxy-methyl-cellulose was
investigated, which is a biopolymer widely used in various fields.
Since the CMC is particularly used as an alimentary additive, as
hydrogel in pharmaceuticals, and as wetting phase in different
processes, it was decided to analyze the viscosity of three different
types of biopolymer powders in aqueous solution. In particular, the
behavior of the viscosity was analyzed varying two parameters: the
temperature and the solution concentration, in order to evaluate their
effect on viscosity.

These analysis were performed on various aqueous solution of
carboxy-methyl-cellulose (CMC 30, CMC 100, CMC 1000) using a
Brookfield viscometer, an instrument which records, varying rpm, the
viscosity values and percentage error. The viscometer measures the
apparent viscosity, thus, fluids are always considered as Newtonian
fluids. The experimental data were used as a starting basis for the real
viscosity calculation, obtaining for each solution at a different
concentration and temperature, the values of consistency and flow
index, essential for the calculus of the power law's viscosity fluids.

Once the real viscosity wascalculated, the results were compared with
each other, in order to assess the overall effects of temperature and
concentration. It was noticed that as the temperature increases,
viscosity values decrease, whereas they grow with the increase of
polymeric solution's concentration. Concerning the behavior of the
flow index and consistency, it was noticed that, for pure CMC's
powder's solution, consistency decreases when the temperature

[VII]
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increases and it grows when the concentration increases. Flow index,
instead, decreases when temperature and concentration increase.

In addition of pure solution of the three CMC powders, solutions
containing a mixture of two types of carboxy-methyl-cellulose: the
CMC 30 and the CMC 1000, were performed and studied. The
solutions were made keeping a total concentration of 3% in weight
and varying the polymer percentage, analyzing the behavior in
function of the percentage of CMC 30 in mixture and of the
temperature.

Once evaluated the trend of flow index and consistency for each
mixing at three temperatures, a model which describes the behavior of
these parameters, was built.

The dependence on the temperature of the consistency is an Arrhenius'
type law and a decreasing exponential type for percentage of CMC 30
in mixture. Taking into account both the temperature and composition
effects, it was possible to implement a model to describe the viscosity
behavior.

The trend of flow index in function of percentage of CMC 30 in
mixture resulted a Boltzmann's sigmoid type. Instead, it was not
possible to identify a unique trend for the temperature dependence.

As future aims, an analysis of the flow index behavior with
temperature could be possible, so further testing will be necessary in
order to obtain a more comprehensive predictive model. When the
values of consistency and flow index will be available for all
temperatures and all compositions, it can be chosen the most
appropriate value of real viscosity of the CMC 30 and 1000 mixtures
that can be used in various types of processes that requiring the
application of this biopolymer.
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