SURFACE-MODIFIED CALCIUM CARBONATE PARTICLES BY
ADMICELLAR POLYMERIZATION TECHNIQUE TO BE USED AS
FILLER FOR ISOTACTIC POLYPROPYLENE

Pakpoom Rungruang

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
Case Western Reserve University and Institut Francais du Pétrole
2005
ISBN 974-993-731-7

m AW



Thesis Title: Surface-Modified Calcium Carbonate Particles by Admicellar
Polymerization Technique to be used as Filler for Isotactic

Polypropylene
By: Pakpoom Rungruang
Program: Polymer Science

Thesis Advisors: ~ Asst. Prof. Pitt Supaphol
Assoc. Prof. Brian p. Grady

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. Nantaya Yanumet)

Thesis Committee:

=  Shgee C

(Asst. Prof. Pitt Supaphol)




ABSTRACT
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The formation of thin films on solid surfaces has been a subject of intense
studies in recent years because of a wide variety of possible applications. Admicellar
polymerization was used to produce a thin polypropylene (PP) film on the surface of
calcium carhonate (cacoi) particles using sodiumdodecylsulfate (SDS) as the
surfactant template and sodium peroxodisulfate (Na2520g) as the thermal initiator. In
the formation of pp, the effects of process conditions (i.e. pH, equilibrium time for
adsorption, salt concentration, and surfactant concentration) were studied to obtain
optimum conditions for the admicellar polymerization of pp onto CaCCs3 particles.
The admicellar-treated CaCC:3 was characterized by Fourier-transformed infrared
spectroscopy (FT-IR), particle size analysis, and gravimetric analysis. Non-
isothermal crystallization studies indicate that surface treatment of CaCCs3 particles
reduced the nucleating ability of the CaCC=3 particles. WAXD results suggested that
surface-treated CaCCh resulted in the reduction of degree of crystallinity of iPP
matrix. The effect of CaCo3 of various surface characteristics on mechanical
properties of CaCo3-filled isotactic polypropylene (iPP) composites was
investigated. Both stearic acid-coated and admicellar-treated CaCCs3 reduced tensile
strength at yield, Young’s modulus, and flexural strength, while improved strain at
yield and impact strength, of the composites. Observation of the fracture surfaces of
the composites by scanning electron microscopy (SEM) iPP revealed an
improvement in CaCo3 dispersion as a result of the surface treatment.
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