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Abstract
An investigation of the effect of resin finishing on the properties of conventional and compact cotton yarn is reported. It is shown that
compact yarns suffer greater weight losses than those of conventional yarns following cross linking treatment. Bending rigidity shows
an increase with the concentration of sodium hydroxide prior to cross linking in both conventional and compact yarns. The yarn

structure also plays an important rolein resin finishing.
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1. INTRODUCTION

Durable press finishing processes are used in éxélet
industry to produce wrinkle resistant cotton fabriand
garments. The finishing agents used are N-methgagents
such as dimethylol dihydroxy ethylene urea (DMDHEU)
which were conventional durable press finishing rage
Recently, the use of polycarboxylic acids such &314-
butane-tetra carboxylic acids (BTCA) and citriccadiartaric
acid, maleic acid and itaconic acid due to incregsioncern
with toxicity and the adverse impact on the enuvinent by
formaldehyde has become widespread (1,2,3,4).

A durable press finishing agent forms covalent somdth
cellulosic hydroxyl groups under elevated tempeaestuthus
forming cross linkages between the cellulose mdésciCross
linking normally leads to an improvement in wrinkle
resistance and reduces the strength of cottonctalfrinkle
recovery and tensile strength are the two pringj@aahmeters
which are used to assess the performance of thes dirked
cotton fabrics.

Yang et al (5) have conducted detailed researchthen
nonformaldehyde finishes and their results areequieful.
Formation of anhydroxide with sodium hypophosphite a
catalyst and chemical analysis of 1, 2, 3, 4 - Bettetra
carboxylic acid using FTIR and FT-Raman Spectrogcop
proton magnetic resonance spectroscopy (1H-NMR)smas
spectroscopy (MS) and liquid chromatography mass
spectroscopy LC/MS have been carried out. All the
instrumental analysis data indicate the low leviehtpurities

in the industrial BTCA Yang is credited with a nuenbof
papers on the analysis of BTCA treated fabrics.

In this paper, the effect of cross linking on trefprmance of
conventional and compact cotton yarns is discuassdg
DMDHEU. The yarn characteristics namely, yarn sjtbn
elongation and bending were measured for the wleate
conventional and compact yarns. This work provitiesbasic
data to know and understand the role of anticrgaganns in
the fabric. Although it is rather unusual to appgin finishes

to yarns, nevertheless in order to gain some Hasigvledge
this work was carried out. Moreover, it is of irger to know
the response of yarn structure to resin treatments.

2. EXPERIMENTAL
2.1 Materials

Yarns of 30 Ne produced by conventional and compact
spinning technologies from the same cotton mixiregeaused.
They were bleached. DMDHEU and catalyst were usée.
prepared yarns in hank form were immersed in DMDHEU
formulation for 10 minutes. Triton X-100, 1% PEGO4a8nd
1.8% magnesium chloride hexahydrate.

DMDHEU is the most commonly used crosslinking agsmd
contains urea, formaldehyde and glyoxal. The twdhmiel

groups and the two hydroxyl groups of DMDHEU rewaith

cellulosic hydroxyl to form cross linkages betwemilulose
molecules. The yarns were treated with DMDHEU Ssofut
for 10 minutes at concentrations namely 80, 100, d2d 130
gpl. The wet pick up of the impregnated yarns waghie
range of 100-105%. The yarns following impregnatioere
dried at 100C in a forced air oven and cured at 16Cor 3

min, and washed with 5 gpl Na2CO3 af60dor 5 minutes to
remove the untreated chemicals then rinsed to rentbe
reagent not bound to the cotton yarns and dried.
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A portion of conventional and compact yarns waateé with
sodium hydroxide at various concentrations and esgusntly
cross linked with DMDHEU. This was done to find dhe
effect of concentration of NaOH on the efficacy abss
linking. In the earlier case, they were treatechv#i0% NaOH.
The cured yarns were evaluated for strength andgat@mn
using Uster Tensorapid tester. They were also defte
bending rigidity.

2.2 Bending Rigidity

Bending rigidity was measured by using Ring-loopthod
developed by Carlene (7). In this method, a lerafthiarn of
filament is bent through 380o form a ring. The ends are
gripped and the distortion produced in the ringoghby some
externally applied weight is observed. In thesedd@ns, the
flexural rigidity G is given by the equation.

E cosB
tand

G =KW

where,

K = a constant the value of which is around 0.0047
W = applied load in mg

L = Circumferential length of undistorted ring imc

0= 493d
L

d = deflection of lower end of the ring under awctif applied
load. For grater sensitivity, a value of W is chosieatf lies
between 40and 50. When W is given in grams and L and d
in centimetres, the flexural rigidity is expressedy.cm2. For
each sample, ten tests were done and the averag¢aien.
Full details are given in the thesis (6).

3. RESULTSAND DISCUSSION

The results included in Table 1 show that the gitethosses
following resin finish are greater (28%) for compgarns in
comparison with conventional yarns (10%) elongatbiows
an increase with increase in resin content.

Table 2 gives the results of tenacity and elongataf
conventional and ompact yarns mercerised in slack fat
different concentrations. Elongation shows an iaseewith
increase in the concentration of sodium hydroxides is due
to shrinkage of yarns following mercerisation.

Tensile properties of conventional and compact yamhich
were slack mercerised at different concentrationd eross
linked are shown in Table 3. There is a significdrp in
strength of cross linked compact yarn in comparisdth
conventional yarns. Elongation shows an increadwoth the
yarns.

Cross linking of cotton cellulose molecules caudigse
embrittlement which results in loss in strength.

Table 1 Tensile properties of conventional and compactyaross linked by DMDHEU

Conventional Compact
Tenacity Elongation Tenacity Elongation
(cN/tex) % (cN/tex) %
Control 17.21 4.66 18.49 5.14
80 GPL 14.86 6.65 15.05 6.64
100 GPL 16.22 7.06 14.72 6.21
120 GPL 14.8 6.51 14.56 6.47
130 GPL 15.47 6.62 14.98 6.35

Table 2 Effect of concentration of alkali on the conventiband compact yarn characteristics

Conventional Compact
0,
Conc. of NaOH % Tenacity Elongation Tenacity Elongation
(cN/tex) % (cN/tex) %
0 17.21 4.66 18.49 5.14
4 17.33 5.12 18.52 5.42
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8 17.86 541 18.62 5.48
12 17.92 5.45 18.54 6.21
14 18.21 6.32 18.32 6.34
16 18.32 7.4 18.28 6.45
18 18.56 8.6 18.41 7.48
20 18.96 9.9 18.56 8.92

Table 3 Tensile and bending properties of conventional@rdpact cotton yarn treated by NaOH with zeroitenand cross linked

by DMDHEU
After cross linking (conventional) After cross linking
(compact)
Conc. of Bendin Bendin
NaOH % Tenacity Elongation ending Tenacity Elongation ending
rigidity rigidity
(cN/tex) % (mN.mm2) (cN/tex) % (mMN.mm2)
0 17.04 4.21 15 18.32 4.82 1.6
4 16.82 5.01 2.0 17.86 4.68 2.1
8 16.72 4.89 2.2 17.72 4.52 2.3
12 16.34 5.21 25 16.84 4.62 2.7
14 15.89 5.11 2.8 17.28 4.68 2.7
16 15.32 5.09 3.0 17.44 4.56 3.4
18 18.72 5.12 3.2 17.28 4.61 3.6
20 19.36 8.6 3.5 16.84 4.72 3.8

The reason for the drop in strength in the casmofpact yarn
can be due to greater embrittlement following reésdatment.
Since the packing coefficient is higher in compgetns,
following resin treatment the material becomesl stibre
compact which leads to greater strength losses.

3.1 Bending Rigidity

It is apparent that flexural rigidity increaseswén increase
in concentration of sodium hydroxide prior to thesin

treatment for conventional and compact yarns. $idue to

no freedom of motion of fibres in the resin treatesins as
pointed out by Backer (9). The bending moment ghéi in

the case of no freedom of motion. Platt (8) alsmpoted the
bending moment for the case of no freedom of motion

CONCLUSIONS

This study mainly investigates the effect of NaOH
mercerisation on the crosslinking properties oftaotyarns
made by conventional and compact spinning techiedog
Compact yarns suffer great strength losses thamettdional
yarns. The results show that mercerisation hasnaiderable
effect on crosslinking properties such as tendilength and
elongation of yarns. Further studies on fabrics enadt of
these yarns are in progress, and the results wiltdported
later.
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