
CHAPTER I 
INTRODUCTION

Nowadays, polypropylene is w ide ly  used in fiber industry because o f  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 presents some 

drawback due to the structure o f  polypropylene which is non polar a liphatic structure 

and has high crysta llin ity . So it  does not have active site to  attach w ith  functional 

group o f  dyes and results in poor dyeability. A rtic les made from  polypropylene are 

usually colored by pigments. However, the use o f  pigments is not tr iv ia l and often 

has a deleterious effect on other properties o f  fibers. In addition, the pigment must be 

added to the polym er w h ile  polym er is molten and the process fo r producing fiber 

need to  be done again i f  changing o f  the color is required. So this is very 

inconvenient fo r the fiber industry. Due to this problem, the improvement o f  dyeable 

polypropylene is needed to  achieve fiber that can be easily dyed by the conventional 

process in fiber industry.

The poor dyeability problem o f  polypropylene can be solved by addition o f  

the active groups that form  interactions w ith  dye molecules. There are various 

methods to produce polypropylene w ith  active sites for im proving  dyeability such as 

copolym erization w ith  other monomers, blending or grafting w ith  other polymers or 

metal complex or use o f  additives. However, all o f  these technologies results in the 

higher cost o f  products and the m anufacturing cost is no longer an outstanding 

property o f  polypropylene over nylon and polyester.

Another and a more recent method fo r producing dyeable polypropylene is 

the addition o f  nanoparticles in to polym er to  act as dye sorption. The improvement 

o f  dyeab ility  by chemical reaction requires chemical reactiv ity in polym er structure 

but it does not necessary fo r the use o f  nanoparticles. And due to its small size that 

gives large surface area that is necessary fo r a good sorbent, so nanoparticles can be 

used to  improve dyeability  in polypropylene and also im prove other properties o f 

textiles. Nanoclay is interested over other particles because o f  its common 

ava ilab ility  w ith  good quality and low  price.
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In the present study, the dyeability o f  polypropylene fiber was improved by 

the use o f  organo-modified clay. The nanoclay/polypropylene fibe r was prepared and 

its dyeability was investigated. D yeability  o f  the fiber w ith  various types o f  dye i.e. 

acid dye, basic dye, disperse dye and direct dye, and organoclay w ith  d iffe rent types 

o f  m od ify ing  agents were studied. A lso, the amount o f  clay and draw ratio  for 

producing polypropylene nanoclay fiber were optim ized.

OBJECTIVES
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1. To improve dyeability  o f  polypropylene fibe r using organo-modified clay.

2. To investigate effect o f  organo-modified clay on properties o f  polypropylene 

fiber.

3. To determine effect o f  clays, classes o f  dyes and surfactants on the dyeability 

o f  organoclay/polypropylene fiber.

SCOPE O F  R E S E A R C H  W O R K
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The scope o f  this research w o rk  w il l cover:

1. Preparation o f  organoclay by using ion exchange reaction.

2. Preparation o f  organoclay/polypropylene fiber by m elt spinning method.

3. Determ ination o f  effect o f  the fo llow ing  parameters on the dyeability, 

mechanical and other properties o f  organoclay/polypropylene fiber

1) E ffect o f  Com patibilizers

•  Sodium-neutralized ethylene-co-methacrylic acid (Surlyn® )

•  Polypropylene-grafted-maleic anhydride (P P -g-M A H )

2) E ffect o f  types and amount o f  clay

•  3,5,  and 7 phr organoclay/pp

3) E ffect o f  type o f  surfactant and dye

•  Surfactant

M ethyl d i-[(pa rtia lly  hydrogenated) ta llow  

carboxtm ethyl]-2-hydroxyethyl ammonium 

methylsulfate, (D O E M )

A lk y l dim ethyl ammonium chloride (BTC  8358®)

•  Dye

- Acid  dye : Lanaset Red 2B

- Basic dye : M ax ilon  Red G RL 200%

- Disperse dye : E rionyl Red A -2BF

- D irect dye : Terasil Red SD 

2) E ffect o f  draw ratio

•  15 .3x1000

•  26.5 x 1 0 0 0

•  35 .6 x  1000

47.6 X  1000
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