
 

Interfacial tension of "immiscible" polymer blends

Citation for published version (APA):
Tufano, C., Peters, G. W. M., & Meijer, H. E. H. (2006). Interfacial tension of "immiscible" polymer blends. Poster
session presented at Mate Poster Award 2006 : 11th Annual Poster Contest.

Document status and date:
Published: 01/01/2006

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 24. May. 2023

https://research.tue.nl/en/publications/168b4fc2-3c50-423c-90a8-1c029fa9ad3a


12

/department of mechanical engineering PO Box 513, 5600 MB Eindhoven, the Netherlands

Interfacial tension of "immiscible" polymer blends
C. Tufano1, G.W.M. Peters1 and H.E.H. Meijer1

1Eindhoven University of Technology, Department of Mechanical Engineering

Introduction
The interfacial tension, σ, is a key parameter in blending
immiscible polymeric liquids. Average molecular weight of
drops and matrix (Md,m

n ), asymmetry in molecular weight
across the interface (ΔMn), temperature (i.e. viscosity, η(T ))
and polydispersity (p) affect the interfacial tension due to par-
tial miscibility. The goal of this work is to study the influence
of these parameters on the transient and steady interfacial
tension for the blends reported in Table1.

Materials and Methods
The materials used are polydimethylsiloxane (60K) and three
different grades of polybutene.

Md
n/Mm

n pd/pm ηd/ηm [Pa*s] R0 [mm] ΔR4h [μm]

PB635/PDMS 2.1/1.8 3.75/10.8 1.13 209
PB1300/PDMS 1.6/1.8 44.5/10.8 1.25 13
PB2100/PDMS 1.8/1.8 307.6/10.8 1.44 0

Table 1. Selected model components; ΔR4h:drop size change in
matrix after 4h at 23oC.

Higher drop Mn (i.e. smaller ΔMn), higher η and lower p
mean longer diffusion times (see Table1). Interfacial tension
is measured with a pendent apparatus [1].

Results
Transient interfacial tension

Figure 1. Transient interfacial tension as function of the temperature
for different molecular weight drop phases.

Low molecular weight molecules start to diffuse generating
a diffuse layer around the drop, the interface thickens (σ ↓).
When the molecules diffuse from this layer into the matrix,
depletion occurs (σ ↑). Due to the finite amount of molecules
in the drop and the continuous transport from interface into
the matrix, diffusion is exhausted and σ reaches a plateau
(Fig.1a). Increasing the temperature, a higher number of
molecules can migrate. Therefore, thicker layer are builded

up (σ ↓) and it takes longer to complete the process. In-
creasing the Md

n similar responses are measured, however
the time scale to complete the diffusion process increases
(see Fig.1c,d).

Steady interfacial tension

Figure 2. Influence of polydispersity, temperature and molecular
weight on the steady interfacial tension.

Increasing p, the steady interfacial tension, σs, reduces at all
the temperature investigated (Figure2 left). With increasing
Md

n, σs increases and levels off, temperature has a minor ef-
fects on this trend (Figure2 right).

Model prediction
Data are fitted with the double exponential model [2]:

σ = σs + Δσs,de
−(t/τd) + Δσs,me−(t/τm) (1)

where τd and τm are characteristic diffusion times of
molecules moving from the drop into the matrix and vice-
versa. For all the blends considered, τd < τm (i.e. diffusion
from the drop into the matrix dominates). Results are shown
for the PB635 drop in Figure3 left. With increasing Md

n, τd

increases (Figure3 right). The model prediction confirms the
experimental observations.

Figure 3. Calculated characteristic diffusion times.

Conclusions
� A transient σ is explained in terms of partial miscibility.
� Mn, ΔMn, η and p affect σ(t) and σ(t → ∞) = σs

� Results obtained using a double exponential model are
in line with the experimental results. However there is
still a missing link with thickness of the interface.
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