i

Secretaria de Ciencia, Humanidades, Tecnologia e Innovacion

BIBLIOTECA

- CienciayTecnologia |

c
A
<

Tutorial para buscar
documentos

En el Catilogo de Biblioteca

@ha

% L Aﬁde Brindamos informacién para la
W : & a MUer generacién de conocimientos
i, Indigena




Ciencia y Tecnologia | =

Secretaria de Ciencia, Humanidades, Tecnologia e Innovacién

Gobierno de

MEXICO Tramites  Gobierno

CienciayTecnologia | ¥ cicyMx INVESTIGACION POSGRADOS SERVICIOS GESTIONTECNOLGGICA NOTICIASYEVENTOS ENGLISH TRANSPARENCIA SFP

Mision / Vision  Informacion general  Organizacion  Catdlogos  Biblioteca Virtual ~ Servicios biblictecarios ~ Consorcios  Contacto

CATALOGO DE LA BIBLIOTECA.

Polymer Blends| [Pa\abrac\ave ] @

\

., Ingrese al sitio web de la biblioteca. En el cuadro de busqueda,
MISION  escriba la palabra o frase deseaday haga clic en Buscar.
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integrar servicios de informacion eficientes, suficientes y oportunos, utilizando tecnologias de computo y telecomunicaciones.

VISION

Ser una de las principales bibliotecas especializadas de la region, que cuente con acervos actualizados en las dreas de: Ciencia de los Materiales,
Recursos Naturales, Biologia y Biotecnologia de plantas, Energias Renovables y Ciencias del Agua y contar con tecnologias de informacion de punta
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base dentro de los recursos fiscales del CICY. Asimismo pretendemos convertirnos en una biblioteca electrénica e iniciar el proceso hacia la
biblioteca digital
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Ind. Eng. Chem. Res. 2010, 49, 11859-11865

Polymer Blends in Membrane Transport Processes

Lloyd M. Robeson®

Polymer blend technology and

Lehigh University (Adjunct Professor), Center for Polymer Science and Engineering, Materials Science and
Engineering Department, 1801 Mill Creek Road, Macungie. Pennsylvania 18062

s membrane separation have heen two research areas where Prof. Don Paul

has had major contributions. The combination of these topics has been chosen as the subject of this review

paper. The morphology of phase separated polymer blends is an important vari
transport properties. The fundamentals of polymer blends in transport proc
situations where polymer blends may be desired. These areas include
separation, percolation networks for electri
ved in optoelectronic devices. The predictions of the series, parallel, Maxwell, and equivalent hox
models are applied where relevant to these examples.

emplo

Introduction

s paper was chosen to combine two of the
major research areas of Prof. Don Paul into a single topic. Prof.
Paul has been a leading global contributor to two important
in the past four
cades; namely, polymer blends and membrane separation of
gases.'™ This author has been involved with these subjects in
an industrial career®* and is well-aware of Don's seminal
contributions

In the field of polymer blends, several examples of significant
contributions by Paul and co-workers deserve mention. The
analog heat of mixing concept to predict the heat of mixing of
high molecular weight polymers using low molecular we
analog compounds yielded a novel method for predicti
miscibility in polymer blends from heat of mixing data.” Such
data cannot be directly determined on high molecular wei;
polymers as the viscous heating obscures experimental i
The mean field theory (also referred to as “specific rejection”)
demonstrated another novel method for predicting miscibility
windows in copolymers." This theory (also mentioned inde-
pendently in other publications'"'*) noted that intramolecular
repulsion in copolymers could lead to situations where miscibil-
ity could be observed in blends with other homopolymers or
copolymers. Paul and co-workers demonstrated the viability of
this concept in many papers of which only a few are noted.**'
In addition, Paul and co-workers reported many miscible blend
combinations illustrating that polymer blend miscibility was
more prevalent than initially expe

In the area of polymer permeability and permselectivity
examples of highly cited contributions of Paul lmlud\. dnmp
tion of gaseous diffusion using fluctuatiop thean s
tion of the mpnlnmnquanm for co ers |
to miscible blends. " derivation of the SR
relevant to reverse osmosis transport,' al
method for olassy polvmers with e

al conducti

le in the design of enhanced
ses will be discussed along with
arrier polymers, gas membrane
ity, proton exchange membranes, and polymers

typical polymer data and allowed for a determination of a new
set of kinetic diameters correlating with polymer permeability
data

Fundamentals of Polymer Blends in Transport Processes.
The most important aspect of polymer blends related to transport
processes involves the phase behavior.* The extremes of phase
behavior (miscibility and phase separation) will be delineated
in the following discussions of their predicted transport proper-
ties. In these discussions, permeability will be discussed as the
primary transport property but thermal conductivity, electrical
conductivity, ion conductivity, and proton conductivity follow
the same relationships. The initial discussion will involve tran-
sport in miscible blends.

Transport Properties of Miscible Blends. The key equation
for predicting the permeability of miscible blends is

InPy=¢ WP + ¢ InP, ({1}

where Py, P, and P; are the permeability coefficients of the
blend and components 1 and 2 (unblended). ¢, and ¢ are the
respective volume fractions of components 1 and 2. This
relationship has been shown to predict random copolymer per-
meability as a function of composition and h en employed
for group contribution methodology Thn equation was
empirically proposed in early publications,™ and the theoretical
derivation of this equation is attributed to Don Paul.'” With
miscible polymers exhibiting strong specific interactions, devia-
tion of experimental results from this relationship was predicted
by Paul and demonstrated for several miscible blends**** With
specific interactions, densification occurs resulting in modest
reduction of the diffusion coefficient and the solubility constants
of the blend relative to the predicted logarithmic relationship

ips for Phase Separated Blends. The
separated blends are more complex as
the blend composition changes from component | as the
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