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Abstract:

In this research, a study of the effect of good mercerization and cross-linking

treatments on cotton fabrics structure and performance was made. The factors affecting
enhancement of fabric strength after mercerization were investigated. The results showed
that the caustic soda (NaOH) concentration and mercerizing machine speed are the main
causes of increasing the fabric breaking load, tear strength and abrasion resistance. Also,
for every fabric structure and weight per unit area there are optimum conditions of
mercerization; i.e. for light fabrics the NaOH concentration was 260 g/lit and the
mercerizing machine speed was 30 m/min, while for heavy fabrics the NaOH
concentration ranges from 280 to 300 g/lit, depending on the fabric structure. When these
fabrics were subjected to cross-linking treatments, the best DMDHEU concentration was
80 g/lit in the presence of magnesium chloride (Mg Cly. 6 H,O) as a catatyst at 16 g/lit, the
curing temperature was 160°C and the curing time was 4 minutes. Logically, mercerization
improves fabric breaking load, tear strength and abrasion resistance by virtue of the
favorable effect of mercerization on the degree of orientation and uniformity of cotton
structure. When these fabrics were subjected to cross-linking treatment, there was a
considerable loss in the tensile, tear strength and abrasion resistance. The good mercerized
then cross-linked fabrics retained accepted strength properties compared to the raw fabrics.
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1. Introduction:

Resin or wrinkle free finishing is
widely used in the textile industry to
impart wrinkle resistance to cotton fabrics
and garments. Considerable loss 1n
strength and abrasion resistance of the
finished fabrics has been a major concern
for the industry. Enhancing dimensional

stability and wrinkle resistance with resin
finishing of cotton has constantly been
correlated with lower abrasion resistance
and tear strength. The strength of the fiber
depends on how much the cross-linked
chains can still be mutually displaced
under tension in order to sufficiently resist
the applied load. The rigid cross-links that
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are formed with the DMDHEU obviously
prevent the redistribution of stress by
preventing segmental movement within the
fiber microstructure. The cross-linking of
cellulose molecules with these relatively
rigid cross-links causes stiffening of the
cellulosic macromolecular network and
fiber embitterment, thus dropping the
mechanical strength of the treated cofton
fabrics. These same mechanisms are
responsible for reduced mechanical
properties of the fiber surface, thus leading
to strength loss. Fiber surface property
alteration, such as through the use of
softeners, has been shown to play an
important task in minimizing strength
loss!”.  Good mercerization enhances
fabric tensile, tear strength and abrasion
resistance. This could be associated with
the higher degree of molecular orientation
of cotton during mercerization under
tension; the latter is logically increases by
increasing the machine speed. It is
understandable that the enhancement in the
breaking load of cotton fabric after
mercerization 1s essentially due to higher
degree of molecular orientation along with
more uniform structure of cotton. The
decrease in breaking load expected form
decreasing the crystalline / amorphous
ratio by mercerization is prevailed over by
greater orientation and uniformity of the
cotton structure.

2. Review of literature:

Weilin Xu performed a treatment on
cotton fabrics at different cunng
temperatures with different concentrations
of 1,2,3 4-butanetetracarboxylic  acid
(BTCA) catalyzed with . sodium
hypophosphite (SHP). Strength retention
and wrinkle recovery angle (WRA) were
tested, and the results show that high
curing temperature and high BTCA
concentration will reduce fabric strength
and increase WRA . Avinash subjected
fabric samples to NaOH and KOH
pretreatments then resin finishing. The
treated samples were tested to determine
the influence of alkali pretreatments on the
tenacity, abrasion resistance, and crease

recovery of resin-finished lyocell. Alkali
pretreatments resulted in a higher surface
concentration of the cross-linking reagent
in fabrics, leading to lowered crease
recovery and abrasion resistance. The
pretreatments also exerted a deleterious
influence on the tensile strength in resin-
finished samples. However, the differential
distribution of cross-linking reagent within
the textile structure did not appear to be the
only factor responsible for the changes
observed in substrate properties; other
factors also appear to be responsible for the
results observed ") Buschle used both
sodium hydroxide solution of mercerizing
strength and anhydrous methylamine for
enhancing the reactivity of cotton
cellulose. Favorable results are achieved
by maintaining the fiber material in the
never-dried state after the swelling
treatment. The tensile properties of the
acetylated products of low acetyl content
are considerably improved if acetylation is
preceded by mercerization with subsequent
solvent exchange, and less so if it is
preceded by methylamine followed by
solvent exchange. Incorporation of acetyl
groups significantly enhances the breaking
strength and extensibility of mercerized
solvent-washed materials ®. Weilin Xu
made a treatment on cotton fibers and their
fabric with BTCA with the catalyst SHP at
different concentrations of treating agent
and different curing temperatures. Results
show that low curing temperatures and low
agent cencentrations have a slight effect on
the reduction of crystallinity and crystallite
size, but when the curing temperature is
higher than 180°C and the BTCA
concentration is higher than 6%, crystallite
size and crystallinity decrease
significantly. This may be ascribed to the
acidic erosion of the surface of the crystals
at high temperatures. An initial slight
crystallinity loss induces high strength loss
in the fabric. This is perhaps due to the
initial slight reduction of crystallinity.
which causes serious interfacial binding
strength losses between the crystals and the
amorphous regions .



Mansoura Engineering Journal, (MEJ), Vol. 35, No. 1, March 2010 T.3

3. Experimental plan

3.1. Objectives:

o To establish optimum conditions for
mercerizatton and resin  finishing
treatments with respect to fabrics
having different structures.

o To decrease the strength loss due to

3.2. Raw Materials:

a) Raw cotton fabrics with different
structures such as plain weave 1/1, twill
weave 3/1 and,

b) Bleached cotton fabrics with different
structures, i.e. plain weave 1/1, warp rep
and twill weave, as shown in table (1).

resin finishing,

Table (1) specifications of treated fabrics

Fabrics Specifications
Fabri Fabric| Yarns Density Fabric StatF Uf.
str::(r:lie F:t::tr:c width [ count (ends*picks weigglt mercerization
{tm) {Ne) finch) (g/m")
Plain 1/] | Bleached | 160 | 30*30 76 * 68 123 before
Plain 171 | Bleached | 145 30*30 79 67 118 speed 50 m/min
Plain 1/1 | Bleached | 135 30*30 Bl * 66 117 speed 40 m/min
Plain 1/1 | Bleached | 130 30*30 81 %66 L8 speed 30 m/min
Warp Rep | Bleached | 160 | 40/2 * 24 82+*52 232 before
Warp Rep | Bleached | 145 | 40/2 %24 89 * 30 208 speed 40 m/min
Warp Rep | Bleached | 151 | 40/2 %24 87 * 50 205 speed 30 m/min
Twill 3/1 Raw 174 | 20* 14 105 * 54 250 before
Twill 3/1 Raw 150 20* t4 118 * 52 218 speed 30 m/min
Twill 3/1 | Bleached | 160 20* 14 107 * 54 250 before
Twill 3/1 | Bleached | 145 20% 14 122 * 52 222 speed 30 m/min
3.3. Treatments: DMDHEU at different concentrations: 40,

a) All the above fabrics were subjected to :
- Mercerization using different NaOH
concenirations, namely, 220, 240, 260, 280
g/lit  under the same conditions
(mercerizing machine speed, fabric
tension, rollers pressure and temperature).

- Mercerization using different mercerizing
machine speeds: 20, 30, 40, 50 m/min
under the same conditions, see table (2).

b) From mercerization tests, the good
conditions for light fabrics were: NaOH
concentration 260 g/lit and the mercerizing
machine speed 30 m/min, as shown in

figures from (1) to (3).
c) These fabrics were then subjected to
wrinkle  recovery  finishing  using

60,- 80, 100 g/lit in the presence of
magnesium chloride (Mg Clz. 6 HyO) as a
catalyst at different concentrations, namely
8, 12, 16, 20 g/lit along with fatty acids
{non-ionic) at concentration 20 g/lit and
wetting agent. The fabrics were padded in
a solution containing DMDHEU, catalyst
and wefting agent to a wet pick ca 80 %,
dried at ambient conditions then cured at
160°C for different curing times: 3, 4, S
minutes, as given in table (3).

d) Non mercerized fabric samples were
subjected to cross-linking while other
samples were mercerized then cross-

linked.
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Table (2) mercerization treatments

Temp. from 20 to 25°C
NaOH
o cone.
5 .
2 @1t | 220 | 240 | 260 | 280
& m/c speed
(m/min)
= 20 X X X X
8
8. 30 X X X X
™
&
E 40 X X X X
B4
< S0 X % X X
Table (3) cross-linking treatments
Temperatur | Curing temp. = 160
e °C
o DMDHEU
3 conc.
ﬁ Curing 40 | 60 | 80 | 100
ja ¥ .
Time
3 min X X X X
2
o 4 min X X X X
o0
5 min X X X X
Testing:

The tests of breaking load, breaking
elongation, tear strength and abrasion
resistance were measured for all the
following samples: un-mercerized fabrics,
mercerized only, cross-linked only,
mercerized then cross-linked fabrics.

Test Methods:

Breaking load and breaking elongation
were measured using Tensolab cloth
strength tester according to Egyptian
Standard Specification 1506-1/2007 and
tear strength using Elmendorf tear tester
according to ASTM DI1424 and fabric
abrasion  resistance using  abrasion
resistance tester according to ASTM
D3884 - 09.

4. Results and Discussions:

4.1 Effect of mercerization and cross-
linking treatments omn the fabric
breaking load: '

Figure (1) shows the effect of NaOH
concentration on breaking load of piain
weave 1/1 in the warp direction. The
percentage increase in breaking load
ranges from 5.64 to 13.62 % compared to
non mercerized fabric. Enhancement in the
breaking load by increasing the NaOH
concentration up to a certain limit could be
interpreted in terms of increasing the
swelling action of NaOH on cotton. Once
the proper swelling of cotton is attained,
cotton undergoes changes in its fine
physical structure which ultimately lead to
better molecular orientation and uniformity
of the structure. As a result, breaking load
increases. The most constant breaking load
values observed at higher NaOH
concentrations (260 and 280 g/lit) suggest
that the favorable swelling action by
increasing NaOH  concentration s
outweighed by the very high viscosity of
NaQH at higher concentrations i.e. 280
g/lit.

Figure (2) shows the effect of
mercerization and cross-linking treatments
on the fabric breaking load of plain weave
171 in the warp direction. When these
fabrics were subjected to mercerization
with NaOH concentration 260 g/lit, the
tensile strength (breaking load) increases
by a percent ranges from 5.64 to 13.62 %.
It is seen that the breaking load increases
after mercerization regardless of the
machine speed. However the latter exerts a
remarkable positive effect on the breaking
load. This could be associated with the
higher degree of molecular orientation of
cotton during mercerization under tension.

These fabrics were then subjected to
cross-linking with DMDHEU concentration
80 g/lit and the curing time was 4 minutes.
Obviously, the breaking load decreases
after resin finishing by a percent of 22.65
and 18.66 % with respect to mercerized
samples; as a result the mercerized then
cross-linked samples lost a percent of its
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strength (compared to the non mercerized,
non cross-linked samples) ranges from
20.23 % to 7.59 % at mercerizing machine

speed 20 m/min and S50 m/min
respectively. :
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Fig. (1) Effect of NaOH concentration on
Jabric breaking load for plain weave 1/1 in the

warp direction.
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Fig. (2) Effect of mercerization and cross-
linking treatments on fabric breaking load of
plain weave 1/1 in the warp direction.

The same effect was found in the weft
direction, i. e. mercerization improved the
breaking load in the weft direction by a
percent ranges from 7.03 % to 11.18 %
with respect to non mercerized fabric, as
shown in figure (3). Nevertheless, the
breaking load in the weft direction
decreases by increasing the speed of the

machine, a point which is opposite to the.

warp direction. It seems very likely that
increasing the speed of the machine during
mercerization causes a sort of contraction
and shrinkage of the weft yams in cotton
fabric thereby detracting from their full

benefit from the orientation of the cotion
molecules.

When these fabrics were subjected to
cross-linking, the breaking load decreases
by about 21.73 to 23.33 % at mercerizing
machine speeds 20 m/min and 50 m/min,
respectively. As a result the mercerized
then cross-linked samples lost a percent of
its strength ranges from 11.87 to 17.27 %
compared to the non mercerized, non
cross-linked samples, as machine speed
ranges from 20 to 50 m/min.

—— Helmarertized not erosplink v M  only
Croasink v only Mererzadand
]40 1| ......
= i
< 320
& i
=4 !
T
& 260
240 1
H
220 -
290 4 : ,
10 20 30 40 50 &0
macliine speed (manin)

Fig. (3) Effect of mercerization and cross-
linking treatments on fabric breaking load of
plain weave 1/1 in the weft direction,

4.2 Effect of mercerization and cross-
linking treatments on the fabric
breaking elongation:

Figure (4) shows the effect of the speed
of the mercerizing machine on fabric
breaking elongation in the warp direction.
The breaking elongation decreases from
9.58 to 15.96% by increasing the machine
speed from 20 to 40 m/min, thereafter the
decrease in breaking elongation was 10.64
% at machine speed of 50 m/min. This
means that the decrease in elongation is
observed only with the machine speeds 30
or 40 m/min. This may be interpreted in
terms of changes in the micro structural
features of the cotton cellulose and the
influence of the caustic soda under
different tensions as pointed out in case of
the breaking load.

When these fabrics then subjected to
cross-linking, the breaking elongation
increases by a percent ranges from 0 % to
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2.53 % at mercerizing machine speed 20
m/min and 40 m/min respectively. As a
result the mercerized then cross-linked
samples lost a percent of its breaking
elongation ranges from 9.58 % to 13.83 %
compared to the non mercerized, non
cross-linked samples. '
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Fig. (4) Effect of mercerization and cross-
linking on fabric breaking elongation of plain
weave I/1 in warp direction,

At the outset of this paragraph it is
emphasized that fabric width before
mercerization acquires a value of 160 cm;
this value decreases to 145 cm after
mercerization. Figure (5) shows the
relation between the breaking elongation of
mercerized cotton fabric in the wefi
direction and the speed of the mercerizing
machine. As 1is evident the breaking
elongation decreases by increasing the
mercerizing machine speed within the
range studied, ie. from 20 to 50 m/min
reasons cited above in case of the breaking
load may be taken into consideration to
account for this. On the other hand the
breaking  elongation  values  after
mercerization are higher than the values
before mercerization. The pre-mentioned
shrinkage in the fabric width after
mercerization together with changes in fine
physical structure of cotton cellulose under
the effect of NaOH which acquires
mercerization sirength would account for
the outstanding increase in breaking
elongation after mercerization regardless
of the speed of the mercerizing machine.
The breaking elongation increased after

mercerization by a percent ranges from
11.58 %10 16.17 %.

After cross-linking, the breaking
elongation decreased by a percent ranges
from 30.67 % to 36.71 % at mercerizing
machine speed 20 m/min and 50 m/min
respectively. As a result the mercerized
then cross-linked samples lost a percent of
its breaking elongation ranges from 19.49
% to 29.38 % compared to the non
mercerized, non cross-linked sampies.

Hotm A net crosdinked M dordy

—w— Macomed »rd crostinked

Breaking elongation (%)
Lt
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=3

0.0 +———— ; o i il i O
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Fig. (5) Effect of mercerization and cross-
linking on fabric breaking elongation of plain
weave 1/1 in the wefl direction.

4.3 Effect of resin finishing (cross-
linking) on fabric tear:

Figure (6} illustrates the effect of resin
concentration on the fabric tear of non
mercerized plain weave (1/1) in the warp
direction. Results show that the fabric tear
decfeases by increasing the resin
contentration, also its value is lower than
the raw samples. The percentage decrease
in fabric tear ranges from 0 to 2.94 %. The
proper resin concentration is 40 g/lit and
the best curing time for the treated fabrics
is 4 min, where for resin concentration 40
g/lit the proper curing time was 3 min and
for 80 g/lit the proper time was 4 min.

Similarly, the effect of resin
concentration on the fabric tear of
bleached and mercerized plain weave (1/1)
in the warp direction is shown in figure
(7). The fabric tear decreases as increasing
the resin concentration; at all cases its
value is lower than the mercerized only
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samples. The percentage decrease in fabric
tear ranges from 2.63 % t0 5.26 %. The
best resin concentration is 40 g/lit and the
best curing time is 3 min.

Fig. (6) Effect of resin concentration on fabric
tear of non mercerized bleached plain weave
in the warp direction

The loss in fabric tear after cross-
linking treatment may be due to both the
cross-linking of cellulose and the
degradation of cellulose caused by the
catalyst. The magnitude of fabric strength
loss is affected also by the temperature,
time, and concentration of the catalyst.
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Fig. (7) Effect of resin concentration on fabric
tear of mercerized plain weave in the warp
direction, mercerizing machine speed 50 m/min.

The action is similar in the weft
direction i.e. the fabric tear decreases as
increasing the resin concentration; at all
cases its value is lower than the mercerized
only samples. Figure (8) shows the effect
of resin concentration on the fabric tear in

|
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the weft direction of plain weave (1/1)
bleached cofton fabnic before
mercerization (non mercerized fabric).

It is cleared that: The percentage
decrease in fabric tear ranges from 3.33 %
to 5 %. The best resin concentration is 40
g/lit and the best curing time for the
treated fabrics is 3 min.
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Fig. (8) Effect of resin concentration on fabric
tear of non mercerized bleached plain weave
in the weft direction

Figure (9) shows that the fabric tear
decreases as increasing the resin
concentration, at all cases its value is
lower than the mercerized only samples.
The percentage decrease in fabric tear
ranges from 2.99 % to 7.46 %. The best
resin concentration is 40 g/lit. The best
curing time for the treated fabrics is 4 min.
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Fig. (9 Effect af resin concentration on fabric
tear of mercerized plain weave in the wefi
direction, mercerizing machine speed 30 m/min.



T.8 A.R. Ramadan, A.A. Hebeish, A.M. El-Hossini and [.M. Rakha

Figure (10) illustrates the effect of
resin concentration on the fabric tear of
mercerized and non mercerized plain
weave (1/1) in the warp direction, the
fabric tear decreases as increasing the resin
concentration, at all cases its values for
mercerized samples are higher than the
non mercerized samples. The best resin
concentration is 40 g/lit. The best
mercerizing machine speed is S0 m/min.

—+— ilonmercerized —R— Mic speed 50 m/min ‘

—w - M/c speed 40 m/min —M—Mfc speed 30m/min |
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_Resiu Concentuation (2 lit)

Fig. (10) Effect of resin concentration of
mercerized and non mercerized cotton fabrics
on fabric tear in the warp direction.
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Fig. ( 11 ) E_ﬁ"ecr of resin concentration of
mercerized and non mercerized cotton fabrics
on fabric tear in the weft direction.

Similarly, figure (11) illustrates the
effect of resin concentration on the fabric
tear of mercerized and non mercerized
plain weave (1/1) in the weft direction, the
fabric tear decreases as increasing the resin
concentration, at all cases its values for
mercerized samples are higher than the non
mercerized samples. The best resin
concentration is 40 g/lit. The best
mercerizing machine speed is 30 m/min.

4.4 Effect of fabric structure on the
fabric tear:

Figure (12) shows the effect of
mercerization and cross-linking on the
fabric tear of plain weave 1/]1 raw fabric in
the warp direction. Results obtained
provide that:

- The fabric tear increased after
mercerization by about 7.69 % then
decreased after cross linking by
about 7.69 %, 19.15 % and 19.15 %
for curing times 3 min, 4 min and 5
min respectively.

- The best curing time for the treated
fabrics is 3 min.

- The fabric tear for the mercerized
then cross-linked sample is the same
as the raw fabric, for curing time 3

min only.
W Rave fabric Brercanzad only
B Crosslinked only e carized and ¢ esshinked
00 B ¥ AR 7. Y )]
= 1500 - 6 AR E
= |
§ 1690
= 1400
] T
£ 1200 U
e H
1000

300 -
600
200 +
200 -

b
Curing time {min}

Fig. (12) Effect of mercerization and cross-
linking treatments on the fabric tear of plain
weave I/1 raw fabric in the warp direction.

Figure ({13} shows the effect of
mercerization and cross-linking agents on the
fabric tear of plain weave 1/1 raw fabric in the
weft direction. As a result fabric tear
decreased after mercerization by about 9.00 %
then decreased after cross linking by about
5.50 %, 7.69 % and 18.68 % for curing times 3
min, 4 min and 5 min respectively. The best
curing time for the treated fabrics is 3 min.
The fabric tear for the cross-linked sample is
lower than the raw fabric by about 14 %.
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Fig. (13) Effect of mercerization and cross-
linking treatments on the fabric tear of plain
weave [/1 raw fabric in the weft dirvection,

Figure (14) shows the effect of
mercerization and cross-linking on the
fabric tear of warp rep weave bleached
fabric in the warp direction. It is cleared
that: the fabric tear increased after
mercerization by a percent 21.43 % then
decreased after cross-linking by a percent
(16.67, 14.22, 23.20 %) for curing times
(3, 4, 5 min) respectively. The best curing
time for the treated fabrics is 4 min. The
fabric tear for the cross-linked sample is
higher than the raw fabric by a percent
4.17 %.
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Fig. (14) Effect of mercerization and cross-
linking treatments on fabric tear of warp rep
bleached fabric in the warp direction.

Figure (15) depicts the effect of
mercerization and cross-linking on the
fabric tear of warp rep weave bleached
fabric in the weft direction. Results
obtained provide that: the fabric tear

increased after mercerization by a percent
10.85 % then decreased after cross-linking
by a percent (11.89, 12.59, 14.69 %) for
curing times (3, 4, S min) respectively. The
best curing time for the treated fabrics is 3
min. The fabric tear for the cross-linked
sammple is lower than the raw fabric by a
percent 2.33 %.

et
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W00 — e = I |

Fabric Teac |gh}
£ 2 3
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0 - Z N Bl et
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Fig. (15) Effect of mercerization and cross-
linking-treatments on fabric tear of warp rep
bleached fabric in the weft direction.

The same action was found for twill
weave 3/1, as shown in figure (16) which
included that: the fabric tear increased after
mercerization by a percent 18.30 % then
decreased after cross-linking by a percent
18.70, 25.20, 24.40 % for curing times 3,
4, 5 min respectively. The best curing time
for the treated fabrics is 3 min. The fabric
tear for the cross-linked sample is lower
than the raw fabric by a percent 3.85 %.

M Rav tabrle Bitderciiizedonty i
B Crosslinkedonly mrdarearizad and crosslink 24
?000 TR e — e T ks Vi
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= L= =3

3000
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1000 -+

3 d 5
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Fig. (16} Effect of mercerization and cross-
linking agents on the fabric tear of twill weave
raw fabric in the warp direction.



T. 10 A.R. Ramadan, A.A. Hebeish, A.M. El-Hossini and I M. Rakha

There is no clear difference for the
performance of twill weave in the weft
direction as shown in figure (17), which
provides these outputs: the fabric tear
increased after mercerization by a percent
1.42 % then decreased after cross-linking
by a percent (21.47, 24.96, 21.47 %) for
curing times (3, 4, 5 min) respectively. The
best curing time for the treated fabrics is 3
min. The fabric tear for the cross-linked
sample is lower than the raw fabric by a
percent 20.35 %.

[

3 4

Fig. (17) Effect of mercerization and cross-
linking agents on the fabric tear of twill weave
raw fabric in the wefi direction.

Figure (18) shows that: the fabric tear
increased after mercerization by a percent
16.13 % then decreased after cross-linking
by a percent 25.93, 18.52, 24.07 % for
curing times 3, 4, 5 min respectively. The
best curing time for the treated fabrics is 4
min. The fabric tear for the cross-linked
sample is lower than the raw fabric by a
percent 5.38 %.

Similarly, figure (19) shows the effect
of mercerization and cross-linking on the
fabric tear of twill weave bleached fabric
in the weft direction. Results obtained
provide that: the fabric tear decreased after
mercerization by a percent 16.51 % then
decreased after cross-linking by a percent
9.30, 24.42, 23.26 % for curing times 3, 4,
5 min respectively. The best curing time
for the treated fabrics is 3 min. The fabric
tear for the cross-linked sample is lower
than the raw fabric by a percent 24.27 %.

B Raw fabyrke Bttercnized onky
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"m e IR ———

. !
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000 - eupg 5400
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Fig. (18) Effect of mercerization and cross-
linking agents on the fabric tear of twill weaye
bleached fabric in the warp direction.
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Fig. (19) Effect of mercerization and cross-
linking agents on the fabric tear of twill weave
bleached fabric in the weft direction.

4.5 Effect of resin finishing (cross-
linking) om fabric  abrasion
resistance:

Figure (20) shows the effect of resin
concentration on fabric abrasion resistance
of non mercerized bleached plain weave
1/1. There is a clear loss in the fabric
abrasion resistance. This loss after cross-
linking treatment may be due to both the
cross-linking of cellulose and the
degradation of cellulose caused by the
catalyst. The magnitude of fabric strength
loss is affected also by the temperature,
time, and concentration of the catalyst.
Based on the above, the following findings
may be drawn:



Mansoura Enginecring Journal, (MEJ), Vol. 35, Ne. 1, March 2010 T. 1t

e At all cases, the fabric abrasion
resistance for the cross-linked
samples is less than the abrasion
resistance for the raw samples.

e The percentage decrease in fabric
abrasion resistance is approximately
from 31.82 % t0 51.27 %.

e The fabric abrasion resistance
increases as increasing the resin
concentration from 40 to 80 g/lit
then decreases from 80 to 100 p/lit,

¢ The best resin concenfration is 80
g/lit.

o The best curing time for the treated
fabrics is 3 min.

e Lutin g J inln, il Cagrim g 4 IR

—=—— {uring § min, ——s bt mar{ariied, net aegs ind yd
B | | — — et
100 e

100 .i............._.__.__,__. e

Hy 40 oo 20 100 110
Resin Concantration (g/lit)

Fig. (20) Effect of resin concentration on
Jabric abrasion resistance of non mercerized
plain weave

Figure (21) shows the effect of resin
concentration on the fabric abrasion
resistance of mercerized plain weave 1/1.
The concentration of caustic soda was 260
g/lit and mercerizing machine speed was
30 m/min. The results obtained provide
that: the percentage decrease in fabric
abrasion resistance is approximately from
(29.29 % to 50.19 %). The fabric abrasion
resistance increases as increasing the resin
concentration from 40 to 80 g/lit then
decreases from 80 to 100 g/lit. The best
resin concentration is 80 g/lit. The best
curing time for the treated fabrics is 3 min.

s Cgpriveg 3 0k —= i “ynng 4 min.

irmpenmm CUTing§ bn, e Ll ttriza A gty <5 el Momn wmene

1300 ¢ e :
= 1200 b S A e

| 20 10 60 8 100 120
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Fig. (21) Effect of resin concentration on the
Jabric abrasion resistance of mercerized plain
weave, mercerizing machine speed 30 m/min.

5. Conclusion:

¢ Performing mercerization process with
high efficiency, followed by proper
easy care finishing treatment results in
a significant retention in mechanical
properties,

* Mercerization process increases fabric
strength by about 10 to 20 %. On the
contrary, resin finish decreases the
strength by about 15 to 35 %.

e Thus we can limit the severe strength
loss by effective  mercerization
followed by cross-linking,

e For every fabric structure and weight
per unit area there are optimum
conditions of mercerization; i.e. for
light fabrics the NaOH concentration
was 260 g/lit and the mercerizing
machine speed was 30 m/min, while
for heavy fabrics the NaOH
concentration ranges from 280 to 300
g/lit, depending on the fabric structure.
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