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Alimentos.

EQUILIBRIO DE FASES DE PpLiMERos BIOCOMPATIVEIS E
MONOMEROS:
DADOS EXPERIMENTAIS E MODELAGEM

Joao Paulo Bender

Fevereiro/2008

Orientadores: José Vladimir de Oliveira

Marcos Luacio Corazza

Nos ultimos anos, a utilizagdo de polimeros biodegraddveis e biocompativeis tem se
tornado foco de atencdo no ambito das reagdes de polimerizacdo, impregnagdo,
encapsulamento e producdo de novos materiais. Dentro deste contexto o estudo
termodinamico de sistemas poliméricos biodegraddveis ¢ um aspecto fundamental no que
tange o conhecimento das variaveis de processo. Neste sentido, o objetivo deste trabalho é
investigar o comportamento de fases a altas pressdes de sistemas bindrios contendo
mondmeros de lactonas em diéxido de carbono e sistemas terndrios do polimero poli(e-
caprolactona) do cosolvente diclorometano em didxido de carbono. Os experimentos foram
realizados usando uma célula de volume varidvel numa faixa de temperatura de 303 a 343K.
Nos sistemas investigados foram observadas transi¢des de fase do tipo liquido-vapor, liquido-
liquido e liquido-liquido-vapor. Diagramas P-x e/ou P-T foram construidos para estes
sistemas, cabendo citar que os sistemas bindrios apresentaram comportamento de fases
semelhantes ao Tipo V. Os sistemas terndrios demonstraram transicdes de fases do tipo
LCST. Os sistemas com mondmeros foram modelados utilizando a equacdo de Peng-
Robinson e os sistemas poliméricos foram modelados com a equagdo de estado SAFT na sua

versdo original. A equagdo de Peng-Robinson foi capaz de correlacionar, de forma qualitativa,
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os diagramas de fases dos sistemas diéxido de carbono + e-caprolactona e diéxido de carbono
+ d-hexalactona, com a utiliza¢@o de dois pardmetros ajustados por isoterma. J4 a modelagem
dos sistemas terndrios, onde foi empregada a equacdo SAFT, o modelo ndo conseguiu
descrever o equilibrio liquido-liquido, enquanto que as transi¢des liquido-liquido-vapor,

foram representadas de forma eficiente pelo modelo.
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Abstract of Dissertation presented to Food Engineering Program as a partial fulfillment of the

requirements for the Degree of Master in Food Engineering
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Joao Paulo Bender

February/2008

Advisors: José Vladimir de Oliveira

Marcos Luacio Corazza

In recent years, the utilization of biodegradable polymers has been attracted particular
attention in the scope of polymerization, impregnation and encapsulation reaction and even in
the production of new materials. In this context the thermodynamic study of polymeric
systems is a fundamental aspect with respect to knowledge of process variable. In this way,
the objective of this work was to investigate the phase behavior at high pressures of binary
systems with lactones monomers in carbon dioxide and ternary systems with the poly(e-
caprolactone) + dichloromethane + carbon dioxide. The experiments were performed in a
high-pressure variable-volume view cell in the temperature range 303-343K. In the
investigated systems, the vapor-liquid, liquid-liquid and vapor-liquid-liquid phase transitions
were observed. P-x or/and P-T diagrams were constructed, allowing to cite that the binary
systems showed a type V phase behavior. The ternary systems exhibited LCST behavior. The
systems with monomers were modeled using the equation of Peng-Robinson and the
polymeric systems were modeled with the original SAFT equation of state. The equation of
Peng-Robinson was able to correlate, so that qualitative, the phase diagrams of systems
carbon dioxide + €-caprolactone and carbon dioxide + d-hexalactona, with the utilization of
two fitting parameters for isotherm. Already the modeling of ternary systems, where was

employee the SAFT model, the model not obtain describe the equilibrium of liquid-liquid



phase transitions, while the equilibrium of liquid-liquid-vapor phase transitions was describe

so that efficient for SAFT model.
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