CHAPTER 5

/ ———
PRELIMINARY STUD¥" OF DYHING OF POLYPROPYLENE WITH
VARIOUS DISPERS _‘6!
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According w O ,';i in  seclion 8.4,
polypropylene tapel ’ with 7 disperse dyes
under various con ST, - f' 1ry dyes of monoazo Lype
used were C.I. Dispegs H;;J{ff d .1Disperse ek I, €T,
Disperse Orange 5 and o=, Di se Brown 1. And the Lhree
dyes of anthraquinone type: we. Disperse Violet 80T
Disperse Violel 28—and—cric—

oS

it
The crite a in dye uptake determination are

" f«‘mﬂ%ﬂmwmm

Levelling fpropertyss

Q ‘W%N ARUUTEIINENA B wvere

. Temperature of dyeing

By preliminary eye examination in depth of shade
for each color of dyeing, it is found that azo dyes mostly
give pale shades in dyeings while anthraquinone dyes mostly

give much deeper shades. A dye from each dye‘type, iJen CLls
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Disperse Brown 1 and C.I. Disperse Violet 8, are found
to have almost no affinity for polypropylene under all
conditions of dyeing. This can be explained that for C.I.

Disperse Brown 1, an azo dye which has hydroxyethylaniline

derivatives - as couplin mponent., the hydrophillic

character of two hyd ' 1“"ﬁ‘%‘"oups presented in its

molecular structure ‘in :==nspndix 1) leads Lo no
for 8 hydiro :

substantivity 0 lypropylene fibre in
dyeing (17,31). > 'H_ raoweight consideration
¢Table 5:1),  Lthig 585 higher in molecular
f. "‘ .
\
Table 5.1 Molecu radisy dyes
DYES MW
1. C.I. Disperse, Ol 2

2. C.I. Dispers

gk I Dispersei@r ﬂaGQ

4. C.I. Disperse Brown 1 433.50
) ‘¢, Qv

o e ENEINININYNTES

8. C.1. Disig; ofe ' 130k |

2. C.X. Dis;-:erse Red 60 ¢ & 331 W

weight than the other three azo dyes, and Lhis may cause
some troubles in diffusing inside the polymer structure.In
case of C.I. Disperse Violet 8, despite of small molecular
size, the physical force or Van de Waal’s force which is

proportional to molecular weight 1is too weak Lo form
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adequate attraction with polypropylene and hence inadequate

depth is appeared on polypropylene.

5.2 THE DETERMINATION OF % DYE UPTAKE AND DYEING PROPERTIES

FOR VARIOUS DYES ”:

Due to the. C.I. Disperse Brown 1
and C.I. Disperse ;s explained above, their % dye
uptakes are thus » for all their dyeings
performed and onl . _upGak ‘\\“

determined.

r,other five dyes are -

It . is -«se ditions of dyeing,

ranges of % dye u rand antraquinone dyes
r monoazo dyes are in
1.511 = 10.059. Dye
8.886- for C.I.

are different. The
narrow range of

uptake range f
Disperse Orange qug I. Disperse Red 1

gl 1811 -« 710 Orange 5. While dye

uptakes or dnLhraqulnone dyes are considerably different

o N
ik CE e TR

is seen from Figure «1°- 5,83 that all these
figures are similar in that at low carrier concentration
range, Lhe dye uptakes for C.I. Disperse Red 60 are higher

than those of the others but at the concentrations higher
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Figure 5.2 Relative dye uptake at 110°C
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than 3.5 g/1, L he ;' dye are lower tLhan

il | " 1
those of C.I. Di®f erbe Violel 28 at d.l Lemperabtures. Thus,

it «can ﬁﬁim (‘Vl‘% ﬂj dyeing, the
% dye uptaka ﬂ ? Ejpt om,ent.rdl,lon of

carrier Ub&‘d are low. AKs for . Dispdbbe Violet 28,
Lhough Qtquaﬂﬂgﬁem‘“wr}%m Hﬂ aﬂ in carrier
concenLrahlon xduge more than 3.5 g/1, the high amount

of carrier used may result in more carrier remaining in
the fibre afler Lhe washing process. 1In addiltion, the

dyeings are unlevel when carrier concentrations are high.
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Figure 5.5 Relative dye uptakes at 2 g/l of carrier



b Dye Uptake ( % )
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Figure 5.6 Re

5 S
concentration e = s e

Disperse Red 6064

Lemperdtureb
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130

—K— c I Dlaperse Orange5

g/1 of carrier

4 = 5.6 thah at low
fy‘f no carrvier; C.I.
r’,j-ye uptake at all

- ormed Thlb stre®Ses again for the

findings froxﬁ ﬁﬁaﬂ EJ“V ‘jw EJ{'] ﬂ j

's apparent

eply tQ RANINT0

Dlsperse Violet, 28, and Cut.

dyes have lower dye uplakes

rlguxe

-1 - 5.6 gghat Lhere are

BIINRARE . .

Disperse Red 60. The Lhree azo

due Lo less affinity comparing

with those belong to the anlhraquinone dyes. The reason lor

this may be that all azo

dyes are less hydrophobic bLhan

anthraquinone dyes used, namely C.I. Disperse Red 1 and C.I.

Disperse Orange 5 have hydrophilic hydr0xyalky1 groups
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(i.e., hydroxyethyl, -CH,CH_OH) and so decrease hydrophobi-
city which lead to low uptakes; C.I. Disperse Orange 3 has
unbalanced hydrophobic characters (17) betﬁeen amino group

(electron donating group) and nitro group (electron

’/‘/lacrease the suilability for

Considering 1 anbhr s inone dyes with more

withdrawing group) and

polypropylene dyeing.

one is considered more

, ;\%; an  the violet one. In
ative simple molecule,

& &
\
!
\
)

)isperse Violet 1)

and  C.I. Dispersg Red 15 Tdre \found to possess adequate

OH

"sperse Red 15

c.I: Dispers;ﬁ - ﬁr
affinity for ulose acetate, but no

for polyestﬂ EE ﬂﬁ %fwﬂﬁ{ﬂ]i\ Butl sult.able
derivatives 14 gl qﬁjo ¥ be obtained by
adding more hydrophoblc gubstituents to the @dye structure,

o AT LM S IS I s

-QC_H_ roup as in red dye. These subbtltuentb help to

or little affinily

promote hydrophobic character and give better results of
dyeings; The ~QC H group is found to exhibit more
hydrophobicity than the two chloride groups of the violet
dye. Though the dyeings with violet dye when using carrier

of 5 g/1, give Dbetter dye uptakes than red dye, but
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levelling property of the final deings are poor.

. Also, Lhe dye uptakes of violet dye in the presence of

5 g/1 of carrier are not significantly different from red

one dyed without carrier.. ing without any carrier, while
maintain Lhe same res with some carrier, will

provide  for some cost and reduction of

some adverse effecls figh Lness coming from using
too much concentrat i FGANrDars.

STUDY OF EFFLC CARRIER CONCENTRATTION AND

5.3
TEMPERATURE oN g 1 G. OF \POLYPROPYLENE WITH
C.I. DISPERSE J!lo a"‘}?':. '
24

By wusing Lh ble 4.4(A) - 4.4(G) for

graph: plotting, two created for the purpose of‘

=0T £

studying - Lhe concentration and

i e gy
temperature as shopr—m—frgure——a ¥gure 5.8.
i !

EQeen from Figure 5.7 that at all

Lemperatures uﬂqmﬂm{WﬂqﬁEb are inversely
proport.lonalq con L1 used beyond

1 g71 of using. The ke is#&Sincreased @8 the carrier
concentﬂcﬂﬂ aemzu u‘mamma H
From Figure 5.8, it “is shown that as the

temperature is increased, the % dye uptake is increased
too. And  at the temperatures of 120 and 130 °C, best
results are oblained when no carrier is added to the

dyebath during dyeing period.
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Figure 5.7 Effect of carrier concentration used on % dye uptake
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5.4 ASSESSMENT OF LIGHT FASTNESS (24)

The final light fastness assessment in numerical
ratings is based on contrast (change in color) equal Lo

grey scale grade 2 between exposed and unexposed portions

of the specimen. The hight! fastness assessment 1s graded
in 1-8 range as foilo_v
Grade v
Grade
Grade
- Grade
Grade
Grade
Grade

Grade

From Lhe e %;1ﬁ /4 . ction 3.10, the light
fastness of swl»-~~~ . % ith ¢4 . Disperse Red 60 at
120 "¢ wit.hout
uptake on it aaber dyeing, 1is 3-4 wiich is described as

)
g Lhe highest % dye

ry

moderate fas?ﬁess air fastnésgs.
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