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Abstract

This investigation was carried out to study the effect of
blending the waste from spinning the extra long — staple cotton
such as comber noils and the waste of carding process with Giza 90
cotton variety at yarn counts, 10s,155 and 20s with 3.6 twist
muitiplier on the open end rotor spinning. The blends were ; 75%
Cotton + 25% waste, 50% Cotton + 50% waste, and 25% Cotton
+ 75% waste.

The results indicated that fiber strength, yarn lea count
strength product, yarn tenacity, fiber elongaticn %, yarn
elongation %, fiber length parameters and fiber maturity %
decreased as the waste percentage increased in the blend.
Opposite to that, micronaire value, fiber hair weight, single yarn
strength c. v. %, yarn elongation c. v. %, yarn unevenness c. v. %
thick places, thin places, and neps increased as the waste
percentage increased in the blend. It seems possible to spin and
blend the waste with different percentages of Giza 90 Cotton
variety and spun into O. E. rotor spun coarse counts.

INTRODUCTION

Instead of using high quality Egyptian Cotton to get coarse yarn, it may be
possible to use the waste of different processes of ring spinning mills by blending it
with long staple Cotton in order to reduce the cost of production and to be economical
for the popular fabrics.

Louis et af. (1961) studied the effect of blending two cottons differing in fiber
bundle elongation. They reported that yarn stréngth and yarn elongation were
affected by varying fiber elongation. Furthermore, nep formation increased linearly as
the percentage of higher elongation cotton increased in the blend. Abdel - Salam
(1572) found that neither maturity alone, nor maturity, length and fineness together
could completely explain the differences in the nep count levels. International Institute
for Cotton (1974) showed that about two thirds of open end yarn currently being
produced on the short staple is of pure cotton. The system will accept very short

staples or wide staple mixes, blends of short staple cotton and ciean cotton waste can
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be spun successfully, Douglas and Mech (1975) showed that the waste fiber could be
processed successfully on the rotor — spinning machine. Pillay

(1975) stated that the strength deficiencies of open —~ end rotor yarns are smaller for
short staple cottons than long staple ones, and that this coupled with the definite
economic advantages of open — end rotor spinning in the coarser count range, may
open up new avenues for the use of short staple cottons and waste. Aboul — fadl
(1979) showed that the Egyptian cotton waste was spinnable on open end rotor
spinning, and the yarn obtained was of acceptable strength up to count 17 Ne. he
added that this limit may be raised by using the modern card machines to provide
more even and clean silver, Samra and Ashour (1987} stated that fiber strength, single
yarn strength, and toughness decreased as the percentages of Upland cotton
increased in the blends of Upland and Egyptian cotton. They added that contrarily,
micronaire reading , hair weight, and number of neps increased as the percentages of
Upland cotton increased. Tetzlaff and Wulfhorst {1992) emphasized that the economic
benefits of open — end rotor spinning technology lie especially in the production of
yarns of medium and coarse count. Ruger (1993) stated that the fibers of widely
varying length, including extremely short fibers, could be processed on rotor spinning
machines to produce yarns of outstanding uniformity. El Sayed (1996) indicated that
the strength of open — end spinning decreased considerably with decreasing fiber
length and increasing short fiber content, meaning that the long fibered cotton with
lower short fiber content could be spun into yarns of higher strength than the shorter
cotton containing higher percentage of short fibers. Mohamed and El ~ Sayed (2002)
stated that the short fiber index, micronaire reading and strength showed the greatest
influence upon open — end varn strength. They added that the open - end rotor
spinning offers the opportunity for variable spinning of cotton wastes {comber noils)
and low quality cottons prepared in recycling process for end uses with adequate yarn
quality.

MATERIALS AND METHODS

The long staple Giza 90 cotton variety was chosen for this study during season
2003. This investigation was carried out at the Cotton Technology Research
Laboratories, Cotton Research Institute, Agriculture Research Center. Fiber and yarn
properties were tested under controlled atmospheric condition of 20 %c + 2 %
temperature and 65% £ 2% relative humidity. All samples were processed under
similar conditions at the open — end spinning section of the Cotton Research Institute.
The cotton waste include; comber noils extracted from Giza 45, Giza 70, and Giza 80
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cotten varieties and the carded waste of the same varieties. The blend proportion was
as follows:

1- 100% cotton

2- 75% cotton + 25% waste

3- 50% cotton + 50% waste

4- 25% cotton + 75% waste

5- 100% waste

The blending samples were carried out according to the standard method

designated by Hollen and Saddler (1973). All the samples were spun at three count ;

10, 15, and 20 with 3.6 twist multiplier for measuring yarn properties. On the other

hand, fiber samples were taken from the card cotton sitvers for measuring the fiber

properties. The experiments was in randomized complete design with three

replications as outlined by steel and Torrie (1960). Mean values were compared 0.05

level according to Duncan’s multiple range test. Fiber and yarn propetties were

measured as follow :

1- Fiber length parameters; upper half mean length (UHML) and uniformity index %
(U.I %) were determined by digital Fibrograph 730 according to A.S.T.M. (D 1447
— 83, 1998).

2- Strength in {g./tex) and elongation % were determined by using Stelometer at s
inch gauge length according to ASTM (D 1445 — 75, 1998).

3- Micronaire value maturity % and maturity ratio (MR) were determined by using
Micromat Tester and Maturity Tester (F/MT) according to ASTM (D 3818 - 79,
1998).

4- Yarn lea count strength product for fourty — eight lease from each sample were
tested on the Good Brand Lea Tester to determined the lea strength in pounds
ASTM (1967 — D1578). The broken lease were weighed by Sauter Alfered Balance
ASTM (1967 — D 1907} to estimate its actual count.

5- Yarn uniformity and unevenness were measured by using tester III ASTM (D -
1425- 84).

RESULTS AND DISCUSSION

Effect of cotton blends on fiber properties:
1- Fiber uniformity ratio % (U.R.%) and fiber uniformity index (U.I.%%):

As shown in Table (1) and Figure (1) the results indicated that the blends had
significant effect on fiber length parameters. Meanwhile, fiber uniformity ratio % and
fiber uniformity index were decreased significantly as the waste percentage increased.

On the other hand, the (100% waste) exhibited the lowest mean value (24.3 and
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77.81) compared with the other blends, while the (100% cotton) gave the highest
values of both the fiber length parameters {29.0 and 86.53 respectively).

2- Fiber strength (g/tex):

The data in Table (1) and Figure (1) showed that the blends had highly
significant effect on fiber strength. However, the mean values of fiber strength had no
differences between the blend (100% cotton) and the blend (75% cotton + 25%
waste}. Also there were no differences hetween the blend (S0% cotton + 50% waste)
and the blend (25% cotton + 75% waste).

On the other hand, fiber strength decreased as the waste percentage
increased, Comparing the blend (25% cotton + 75% waste) with the blend {100%

waste), there were no differences between those two blends too.
3- Micronaire value and fiber weight {m/tex):

The results shown in Table (1) and Figure {1) indicated that the blends had
highly significant effect on micronaire value, and fiber weight (m/tex). The data of
micronaire value and fiber weight increased significantly as the waste percentage
increased. Comparing the mean values, the (100% cotton) exhibited the lowest values
of micronaire and fiber weight (3.6 and 124 respectively), while, the (100% waste)

give the highest values of the fiber fineness parameters (4.1 and 144 respectively).
4- Fiber elongation % and Maturity %:

As shown in Table (1) and Figure (1) the results indicated that the blends had
highly significant effect on fiber elongation and maturity %. Meanwhile, the mean
values of the both properties decreased as the waste percentage increased.
Comparing the mean values, the {100% cofton) exhibited the highest values of fiber
elongation and maturity % (7.19 and 88.9 respectively), while the {100% waste) gave
the lowest values of the both properties (6.26 and 77.1 respectively).

These results were in agreement with Louis et a/ (1961), Douglas and Mech
(1975), Ashour {1987), El - Sayed (1996) and Mohamed and El - Sayed (2002).
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Tabfe 1. Effect of blends on fiber properties.

Blends L.:-E“ g:“; \.‘-c"’)? %w I_.EQ n_é EE
Zu {BL | B2E |55 | B2 |&8s5s (%
[ TS Les | o> rzE [T = =
= = n~ = ~— < o
= i =
(100% cotton) 29.0° 86.53* 26.13° 3.6 124* 7.19° 88.9°
(75% cotton + 25% | 28.2° 84.99° 25.752 3.7 1332 7.17% 86.8°
waste)
(50% cotton + 50% | 27.5° | 82.72° 25,557 3.8° 142%® 6.88" B3.1¢
waste)
(25% cotton + 75% | 26.5° | £0.82¢ 25.09° 3.9° 143% 6.6% 80.9°
waste)
{100% waste} 24.3¢ 77.81¢ 24.54° 4,1b 144° 6.26° 77.1¢

Effect of cotton biends on yarn properties:
1- Yarn lea count strength product (L.C.S.P) and yarn tenacity :

The resufts shown in Table (2) and Figure (2) exhibited that the blends and
the counts had highly significant effect on yarn lea count strength product {L.C.5.P)
and yarn tenacity (single yarn strength}. However, the yarn (L.C.S.P) and yarn
tenacity were decreased as the percentage increased at the three count (10s, 155 and
20s). considering the mean value of (L.C.S.P) and tenacity for the blends, it could be
arranged in descending order; (100% cotton), (75% cotton + 25% waste), (50%
cotton + 50% waste), (25% cotton + 75% waste) and (100% waste) at the three
counts. On the other hand, the mean values of the yarn L.C.S.P. and yarn tenacity
exhibited that the (100% cotton) gave highest value (2180) and (12.53) at the count
10 respectively, with the (100% waste) gave the lowest values (1060) and (8.00) at
the count 20 respectively. These resuits due to the percentages of the short fiber,
trash content and neps were higher in the (100% waste) than the (100% cotion)

which caused a reduce in the yarn strength.



Table 2. Effect of blends and yarn counts on the physical yarn properties of various cotton / waste blends.

Lea Yarn Yarn Single Yarn Yarn Thick | Thin | Neps
Blends Counts | count tenacity elongation yam elongation | unevenness | places | places
strength (gm/ftex) {cv. % strength | (c.v. %) (c.v. %) (km.) | (km) | (km.)
product (c.v. %)
10 2180 12,563 6.8 3.9 4.2 1.7 10 10 70
{100% cotton) 15 2175 12.17 5.5 4.8 4.3 12.8 10 10 70
20 2170 12.38 52 5.0 4.5 14.4 30 20 140
10 2105 11.46 5.3 4.9 4.9 125 20 20 120
(75% cotton + 15 2010 11.87 5.3 52 5.3 13.3 30 30 130
25% waste) 20 2005 11.17 5.1 6.0 5.4 15.0 70 50 190
10 2060 10.40 49 58 49 13.0 30 30 130
(50% cotton + 15 1890 10.23 4.8 6.1 5.6 14.5 50 50 150
50% waste) 20 1735 9.98 4.7 6.2 5.7 15.8 130 60 230
10 1945 9.65 4.3 6.7 6.1 14.3 60 40 140
(25% cotton + 15 1560 9.18 4.1 7.9 6.2 16.6 80 70 180
75% waste 20 1395 9.10 39 7.9 6.3 16.8 140 80 250
10 1745 8.19 4.0 8.5 6.7 15.6 100 70 170
(100% waste) 15 1465 8.15 36 9.2 6.9 16.9 130 90 190
20 1060 8.00 3.4 9.6 7.9 17.0 170 100 270
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2- Yarn elongation %:

Table {2) and Figure (2) showed that the blends had highly significant effect
on yarn elongation at break %. However, yarn elongation at break % decreased as
the waste percentage increased at all counts, These results could be due to the lower
number of fiber in cross — section in the (100% waste) at the count 10 in the (100%
cotton) at the count 20, Considering the mean values of yarn elongation at break %
for the blends, it could be arranged in decreasing order; (100% cotton), (75% cotton
+ 25% waste), (50% cotton + 50% waste), (25% cotton + 75% waste) and (100%
waste) at the three counts. The highest mean values of the yarn elongation at break
% were shown by the (100% cotton) (6.8} at the count 10, while the lowest ones
were cbtained form the {100% waste) (3.4) at the count 20.

3- Yarn unevenness parameters :

The data presented in Table (2) and Figure (2) demonstrated that, for a given
count, three was a general tendency of increase in unevenness (c.v.%), thick places,
thin places, and neps as the percentages of the waste increased in the blends at all
counts, These trend due to the (100% waste) was of higher short fiber content and
higher neps them those were obtained from the (100% cotton). The values of the
unevenness parameters could be arranged in descending order; (100 waste), (25%
cotton + 75% waste), (50% cotton + 50% waste), (75% cotton + 25% waste) and
(100% cotton) at all counts.

On the other hand the mean values of the yarn parameters exhibited that the
{100% cotton) gave the lowest unevenness (c.v.%), thick places, thin places, and
neps (11.7), (1), (1), and (7) for cne kilo meter length at the count 10 respectively,
while the (100 waste) gave the highest unevenness (c.v.%), thick places, thin places,
and neps (17.0), (17), (10) and (27) for one kilo meter length at the count 20
respectively.

These results were in agreement with Abdel — Salam (1972), Pillay (1975),
Samra and Ashour {1987) El — Sayed (1996)
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Figure 1. Effect of Blends on fiber properties.
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Figure 2, Effect of biends and yarn counts on yarn properties.
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