CHAPTER 1

INTRODUCTION
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Polyropylene textiles are produced in substantial
quantities throughout the world, rivalling wool in total
t.onn»age. Polypropylene is nolL new, its invenlion dat ing
from 1954 and commercialization from about 1960, but it
was the last major fibre material to be introduced.

Although several other i tant {ibres have appeared more

recently, all are of ﬂd_uction and specialized in
properties. The po ‘ 0 ﬂropylene relative Lo Lhe
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Polypropylene was invented in its present form in
Italy in 1954 by Professor Giulio Natta and Professor
Ziegler. Both Professors had demonstrated new catalyst

systen, namely Ziegler-Natta calalysts (7:8:9) “that



enabled conversion of the gas propylene into the hard
plastic, polypropylene. These calalysts are based on some
form of Litanium (III) <chloride (Ticla) and an aluminium
alkyl or alkyl halide. Mixed metal-alkyls such as lithium
aluminium alkyls and various metal hydrides are also

commercially used.

Propylene the monomer of

polypropylene ma ring ) ¢ of Lhe gases liberated
during crude o1 imlg( . and i\_ls also available as a.
fraction of natur: i _' \\\\\\

In one : ropylene manufacturing

processes, there, )

3 involved (Figure 1.1),

namely,
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alyst, and is then filtered, purified, and reduced
tq powder form as polypropylene resin. Additives may be
included in the resin to stabilize the relatively low
inherent heat and light degradation properties of

polypropylene.
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and subsequenlly fibrillated or slil, Lo form Lape yarns

(5,11). The process and some descriptions of Lape yarn

will be mentioned in later section.
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1.3 HISTORICAL

The interest in this polymer, polypropylene,
essentially derives from its good mechanical properties
and from the attraction of being produced from a cheap

monomer. Unfortunatély, propylene fibres are difficult

Lo dye since they (i structure) are very highly

crystalline, very hence do not swell in

aqueous systems; in any polar groups or

aromatic ring 3  ' Qﬁﬁskxgﬁfube of the aliphatic
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. Dyeing of unmodified polypropylene

1.3.1 Dyeing of Modified Polypropylene (1,12-14)

Many tLechniques are developed before Lhe



dyeing are carried out. Depending upon the technique
applied, polypropyléne fibre acquires affinity for various
dyes like disperse dyes, acid dyes, basic dyes, and
mordanl dyes, etc. The techniques include

(i) Copolymerization with other inerl monomers.

Cid) Grafting of er polymers onto an isotactic

polypropy
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in section 1.3.1
above, polypropyle a4 feature can be dyed

with selected es withoul any modif i€ation of the bolymer

61‘ mixing gj ﬂ {Wt] 3mparing with bthe
above kind ﬁﬁu ?] ﬁ 1311; can be achleved

with low cost less time, dess slages to be pgocessed, etc.,
but, Qawl]iaﬁxﬂ‘iw N\M’}’a wﬁeq a E]exhdubt. ion,
some pdbor fastness, i.e. to washing and dry cleanings Lhan
the above one are obtdlned. The dyes for dyeing generally
are disperse dyes, vat dyes applied and azoic combination,
etc., with the former one is of more importance Tor the

coloration of unmodified polypropylene.



Teramura et al (16,17) had shown thal azo and
anthraquinonoid disperse dyes containing hydrophilic
hydroxyalkyl groups had no substantivity for polypropylene
and‘ that, in general, substantivily increased wilh the

hydrophobic character of the dye.
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Mangan (19) had suggested a prototype lfor a new
class of dyes adapted especially for polyolefins. Two

distinctly different polypropylene fabric btypes were used



for the dyeings. Preliminary dyeings were done with the
disperse dye to explore dye/substrate interaction.
Sorption isotherm studies revealed a Nernst isotherm. Dye
yield on the fibre was as high as 90 % and deep shades

were obtained.
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w1dth and they have textile-like, flexible, fibrous

properties, therefore, they are acceptable as "fibre".



1.4.1 Production of Tape Yarn (5,11)

Polypropylene polymer pellets are melted
and éxtruded through a flat die Lo give a film, which is
water-quenched or Dbrought into contact with cooled rollers

("chill rolls") to so

the film. Alternatively the

film may be produced ;ion through a circular die

Vertically upwards, 50 formed being collapsed

- h%l position as a double
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film is slit \\? hot-stretched with a
draw ratio of )0 s 4 Vﬁfi_ Sand wound up on bobbins,

for use as weavi of 2-3 un.
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for tufted carpels,

principle usessﬂf ’jﬂ
sacks, ' wrap, flexibl xntermedlate bulk

containers ﬁﬁ i’ stry protection
fabric, nm ﬂ mlﬂﬁ ﬁgj ’Lﬂs secondary carpet
backing, furnxture under-fabrics, sand webbings Polypropylene
Lape Q%q aaﬁeﬂ ‘iw qu’}l’w %Jf]x ahEJVQbL Lwine,
dxbpldc ng sisal twine. Ropes formed from polypropylene Lape
strands occupy a cheaper, lesb—extenslble role and
are widely used in industry, agriculture, marine gear,
and fishing. Twisted twines and cordage are made into nels

for fishing, industry, and games.
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1.5 DISPERSE DYES (20,21)

This class of dyes were variously known as
acetate dyes, dispersed acetate dyes, Qispersion dyes and
dispersol dyes. But Lhe present universally accepted name,

"disperse dyes", was uced in 1951 and first defined

in 1953. IL is curr bubdentldlly waler-

insoluble dyes for one or more

hydrophobic fibres AN
dispersion". >y
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to present a

‘_and more specifically
I dye particies from
which rapid disso place Lo replace tLhat
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Disperse 4 ow molecular weight

derivatives of ienylamine and olher

compounds. TheyEﬂmelt at above 1007U and are crystaliine

materials, a)ﬁyﬁmﬂwﬁmg,t ﬁlbing agents Lo
produce f1 d which produce a

stable dlbper51on in the dyebabkh. They Gare essenlially
nonlona Wq a@ﬂ ‘Eml‘&l.lw q@ﬂ Bqa E]d.I'OIDdL.LL or
allphatlc amino, mono- and disubstituled amino and hydroxy
groups in their molecular structure. They have relabively
low solubility in water under the dyeing condilions. They

do not undergo any chemical change during dyeing.
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Figpre A8 Chemical struclures of disperse dyes (20)
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The chemical structure of disperse dyes are,
namely, about 50 % of all the commercial disperse dyes
belong to = monoazo dyes and 25 % is provided by
anthraquinonoid dyes. Diazo contributes 10 % of the bLotal,
while the remainder of the total belong Lo melhine, styryl,

acrylenebenzimidazol, quinonaphthalone, aminonaphthylamide,

naphthoquinone-imine isperse dyes. Some tLypical

structures of these n Figure 1.3.

Some difficult to dye
because of lye sorption at low
temperature, achieved when Lhe
dyeing are carrie ) i-fi_' * ,kuperature. In practical
conditions, econonmi PpERds ' eing are achieved by

dyeing at high t,emp(;I at or above Lhe boil. An
alternative method. . ¢ ;i«x 2 ( the rate 1is Lo add
certain low s #s; Lhese substances
are rapidiy a » \ x}celerate the rate of

ﬂ1 an economic time at

normal ye ﬁlﬁ iw\ co x%s are referred Lo
'as dccelﬁm ﬂﬁm ghﬁ)ﬁ "carrier" was

coined becaube origi ally sSugge sted that it
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Carriers are nolt needed for the dyeing of natural

dyeing. Dyeing an then be achieved

fibres because natural fibres have an open, partially
hollow structure and are easily penetrated by dye

solutions in water.
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Carriers have been recommended for dyeing many
synthetic fibres, such as cellulose triacetates,
polyacrylics, polyamides and polyesters which are somewhat
hydrophobic but have found their greatest wuse in the
dyeing of the latter one. And for this study, a carrier of

methyl naphthalene bLype jected into consideration for

its influence on ropylene, which is also

hydrophobic and drophobic than any olher

cons | g e@i‘f@ rates of watler

fibres by
imbibition (Table onpared Louiscose.
Table 1.2 Rat of [ibres compared Lo
visc
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while selecting a carrier for use in dyeing, Lhe
following points may be considered (20): high efficiencys
availability at low cost; little or not effecl on the

fastness of the final dyeing; absence of unpleasant odour;
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non-toxicity; no degradation or discolouration of the fibre;
easily removable after dyeing; high stability under dyeing
conditions; compaltibility with LtLhe dyestuff; sparingly
water soluble, but easy Lo émulsify or to disperses; 1dw

volatility and uniform absorﬁtion by Lhe fibre.

Most carrier compounds and some of

the compounds as dye carriers are show

in Table 1.3 (23) ..
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Table 1.3 Compounds most commonly used as dye carriers (23)

mol. wt. bp, °C

Phenolic compounds

o-phenylphenol 170.2 280-284

p-phenylphen 170= 2 305-308
' methyl cresotld : 166.0 240
Chlorinated aroy :

o-dichlorob ‘ 147.0 172-178

1:3,85=Lrich} 181.45 214219
Aromatic hydro

biphenyl 154.2 255.9

mebhylbipheny 168.24 255.3

diphenyl oxide 1700 259.0

1- methylnaphthal' & 142.2 244.6

2-melhy lnag 1 142.2 241
Aromatic este %f——————- '

methyl ben: 7 m 136.14 198-200

butyl benzoate 178.22 250

be“”ﬂhﬁﬂ"'?‘ifl ah ] 11 I
Pht.ha.lates ﬁw Eﬂ .I

th =Y 194. 19/ 298

m s INeidY o

d allyl phthalate 246.285 290

dimethyl terephthalate 194.18 284
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