SURFACTANT ADSORPTION ON PLASTIC SURFACES
AND ITS RELATION TO WETTING PHENOMENA

Mr. Phruettiphan Supalasate

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
i Academic Partnership with
Case Western Reserve University, The University of Michigan,
The University of Oklahoma, and Institut Francais du Pétrole
2004
ISBN 974-9651-37-5



Thesis Title: Surfactant Adsorption on Plastic Surfaces and Its Relation to

Wetting Phenomena
By: Mr. Phruettiphan Supalasate
Program: Petrochemical Technology

Thesis Advisors:  Asst. Prof. Boonyarach Kitiyanan
Prof. John F. Scamehom

Accepted by the Petroleum and Petrochemical College, Chulalongkom
University, in partial fulfilment of the requirements for the Degree of Master of
Science.

College Director
(Assoc. Prof. Kunchana Bunyakiat)

Thesis Committee:

Boomul 0\/\0\(),\ \'/\Q‘H\-{\wow—’—

(Asst. Prof. Boonyarach Kitiyanan)

MM(WM

(Prof. John F. Scamehom)
waw% %4//7 %//

(Assoc. Prof. Sumaeth Chavadej)




(Surfactant ~ Adsorption on  Plastic
Surfaces and Its relation to Wetting Phenomena) . .
58 ISBN 974-9651-37-5

NaOBS CPC
Triton  X-114

CPC CPC

/ CPC
NaOBS



ABSTRACT

4571017063:  PETROCHEMICAL TECHNOLOGY PROGRAM
Phruettiphan Supalasate: Surfactant Adsorption on Plastic Surfaces
and Its Relation to Wetting Phenomena
Thesis Aavisors: Asst. Prof. Boonyarach Kitiyanan and Prof. John
F. Scamehom, 58 pp. ISBN 974-9651-37-5

Keywords: Surfactant Adsorption/ Plastic/ Hydrophobic Surface/ Adsorption
Isotherm/ Wettability/ Contact angle

Wetting of solids by aqueous surfactant is important for many commercial
applications such as coatings, detergency, and printing. The surface tension of
solution is usually considered as a main factor in wetting, whereas the adsorption of
surfactant onto solid/liquid interface is generally ignored. In this work, the
adsorption isotherm and contact angle measurement of three representative
surfactants : sodium Octyl benzene sulfonate (NaOBS), cetylpyridinium chloride
(CPC) and polyoxyethylene octyl phenyl ether (Triton X-100) on high-density
polyethylene (HDPE), polystyrene (PS) and polyethyleneterephthalate (PET) were
conducted as a function of surfactant concentration and salinity. For all cases, the
solid/liquid interfacial tension (.., decreased with surfactant concentration.
Together with the adsorption isotherm, v.. was also observed to decrease with
surfactant adsorption on plastic. Surfactant decreased not only the liquid surface
tension 1) but also v..- The reduction in both interfacial tension resulted in lower
value of contact angle. In case of PS and PET, the presence of NaCl hindered the
ability to reduce the contact angle of CPC solution that has the same v... The
possible reason is the difference in the nature of solid/liquid interface and liquid/air
Interface, which caused CPC to differently distribute among the two interfaces.
However, this effect was not observed for NaOBS, possibly due to the difference in
the length of hydrophobic tail of CPC and NaOBS.
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