Nanoclay/Polypropylene Nanocomposite Dyed Fiber

Nattaporn Aimampaiwong

A Thesis Submitted in Partial Fulfilment ofthe Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkorn University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,

and Case Western Reserve University

2008

- 130



ThESiS T|t|e Nanoclay/Polypropylene Nanocomposite Dyed Fiber
By: Nattapom Aimampaiwong
Program: Polymer Science
ThESiS AdViSOI‘SZ Assoc. Prof. Rathanawan Magaraphan
Asst. Prof. Manit Nithitanakul

Asst. Prof Hathaikam Manuspiya

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

Science.

ANNN NNXAN

College Director

(Assoc. Prof. Nantaya Yanumet)

Thesis Committee:

La)y” n

(Asst. Prof. Hathaikam Manuspiya) (Assoc. Prof. Taweechai Amomsakchai)

...............................................

(Dr. Jantip Suesat)



ABSTRACT

4972013063: Polymer Science Program
Nattaporn Aimampaiwong: Nanoclay/Polypropylene Nanocomposite
Dyed Fiber.
Thesis Advisors: Assoc. Prof Rathanawan Magaraphan, Asst. Prof.
Manit Nithitanakul, and Asst. Prof. Hathaikarn Manuspiya 94 pp.

Keywords: Nanoclay-polypropylene fiber/Dyed fiber

Nowadays, polypropylene was widely used in fiber industry because of its
advantages such as low density, good chemical resistance, easy processibility, good
surface resistance, strain resistance, and especially it has low cost which is the
advantage over nylon and polyester fibers. However, polypropylene has some

drawbacks relating to its dye-ability due to its non polar aliphatic structure and high

crystallinity; it does not have active sites to attach with functional groups of dyes,
resulting in poor dyeability. In this study, the organoclay was incorporated into
polypropylene (PP) fiber to act as a dye sorption part for improving the dyeability of

the fiber. The dyeability of organoclay-polypropylene fibers extruded at different draw
ratios was investigated, as well as those with different surfactant modified-nanoclays.

The results from K/S (a color intensity indicator) showed that the pp fiber modified
with 5 phr organoclay can absorb dye molecules better than the unfilled fiber because
adding organoclay causes an enhancement in the polar group and active sites for the
dye molecules. In addition, fiber modified with 5 phr BTC-organoclay showed better
dye absorption than DOEM organoclay because the aromatic groups in the BTC-
organoclay is more significant than polar groups of the DOEM-organoclay. Among
acid, basic, disperse, and direct dyes, the disperse dye is the best dye for the

organoclay/pp fiber, and the dyeability of the organo-modified pp is much better than

the unfilled fiber. The increment of organoclay in pp fibers 3, 5 and 7 parts per

hundred (phr) results in the increasing of dye absorption.
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N-alkyl dimethyl ammonium chloride
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