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Abstract 

In this study, yarn was produced by mixing pre-consumer cotton yarn waste and 

original cotton fibers in certain proportions and plain sheet fabrics were woven using 

these yarns. Within the scope of the study, yarns with cotton/recycled cotton fiber 

ratios of 100-0%, 90-10%, 80%-20%, 70-30%, 60-40% were used. All fabrics were 

subjected to finishing processes respectively under the same conditions. Breaking 

strength and tear strength tests were carried out to understand the effect of the 

recycling rate on the strength loss in fabrics. It was determined that there was a 

decrease of nearly 45% in the tear strength of fabrics obtained by mixing 40% 

recycled fiber. Additionally, the loss in tensile strength was less than the loss in tear 

strength. 
 

 
1. Introduction 

 

Recycling processes have become more important 

due to the increasingly depleting natural resources 

and environmental problems in the world. The textile 

industry is one of the sectors that harms nature the 

most. Whereas, many products in the textile industry 

are recyclable. On condition that the textile waste is 

systematically collected and utilized, textile recycling 

can be a viable and sustainable industry [1]. The most 

important solution to prevent environmental damage 

both in the production phase and end use is recycling 

[2]. In other words, it is the reuse of the fibers of old 

textile products [3]. It is very crucial to evaluate the 

recycling issue in textile products under a single 

heading, since the machinery, energy types, costs and 

raw materials used during production, environmental 

interactions occurring in the processes and the 

recycling potential of the products are not the same 

[4]. 

Textile production processes consume large 

amounts of natural resources (water, oil, soil), toxic 

chemicals are used, and this releases carbon dioxide. 

In addition, millions of tons of textiles are thrown 

away every year. Many studies are being carried out 

in the textile sector on minimizing and recycling this 
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waste. A single cotton t-shirt requires 2,700 liters of 

water. The World Wildlife Fund argues that 20,000 

liters of water are required to produce 1 kilogram of 

cotton, that current production methods are 

unsustainable, and that by using cotton obtained from 

discarded clothing, the need for virgin cotton can be 

reduced and billions of gallons of water can be saved 

with post-consumer recycled products [37]. 

It is seen that approximately one million tons 

of textile waste is generated in Turkey every year. 

These wastes are recyclable. If this recovery can be 

fully realized, the amount of recycled cotton to be 

obtained will meet 17% of the country's seed cotton 

production. 766,390 hectares of land, corresponding 

to 17% of Turkey's cultivated area for cotton 

production, can be used for another agricultural 

product. 29% of pesticides used in Turkey are used in 

cotton production. This situation causes significant 

losses in wildlife in regions where cotton production 

is intense, such as Çukurova. Recycling of these 

wastes will also prevent the amount of pesticides that 

would be used for the same amount of cotton 

production [8]. Recycled cotton yarn is a valuable 

alternative to cotton resources, and by using recycled 

cotton yarn, agricultural land and water will be saved, 

and CO2 emissions will be reduced. 

https://dergipark.org.tr/tr/pub/bitlisfen
https://doi.org/10.17798/bitlisfen.1491204
https://orcid.org/0000-0003-3287-1428
mailto:mkalkanci@pau.edu.tr


M. Kalkancı / BEU Fen Bilimleri Dergisi 13 (3), 779-787, 2024 

780 
 

To recover fibers from textile wastes and use 

them in conventional textile processes in the future, 

the wastes must be opened and separated into fibers 

[5]. Depending on the end use of the yarn, the fibers 

may remain combined. Then, through the carding 

process, the fibers are cleaned and mixed and made 

ready for spinning for subsequent weaving or knitting 

processes [6]. 

Recycling takes place largely in spinning, and 

recycled fibers are mostly used, especially in the 

open-end rotor spinning system, where shorter fibers 

are used compared to the ring spinning system [7].  

The wastes that arise during the ready-made 

garment phase are fabric pieces at the beginning and 

end of the fabric roll (approximately 15% of the total 

fabric), scraps and faulty fabric pieces during marker 

cutting [4]. The amount of waste generated during the 

carded yarn production phase in a ring mill is 

approximately 5.5-10.5%, in combed yarn production 

it is approximately 12%, and in the fabric production 

and ready-made garment stages, this rate rises up to 

23% [8]. When the wastes during garment and yarn 

production are evaluated, a serious raw material can 

be gained. 

Reusing the residues generated during cotton 

yarn production is an important recycling step. Cotton 

recycling is the process of converting cotton fabric 

into cotton fibers that can be used in textiles over 

again. Recycled cotton is sometimes also called 

regenerated cotton, reclaimed cotton, or poor-quality 

cotton. Recycled content includes parts that are used, 

refurbished, or rebuilt from scratch. Most recycled 

cotton products are made from pre-consumer trash, 

such as cutting residues. Post-consumer trash is more 

difficult to sort because it comes in many different 

colors and fabrics and generally requires more work 

[9].  

Wastes are classified as pre-consumer waste 

and post-consumer waste according to their 

production stages. Pre-consumer wastes are the 

industrial wastes generated in fibrous products’ 

manufacturing processes. Post-consumer waste refers 

to materials and products scrapped after their service 

life is over [10, 24]. A study was carried out on the 

production of products that create added value by 

utilizing textile waste. It has been shown that 

functional textile materials with high 

thermophysiological comfort and odor masking 

properties can be produced by converting waste into 

biochar and applying it to textile fabrics [11]. 

There are studies in the literature on the 

physical, mechanical and structural properties of 

recycled fabrics. It has been emphasized in many 

studies that the addition of recycled fibers negatively 

affects yarn strength and yarn unevenness [26]. It has 

also been observed that the air permeability values of 

fabrics obtained from recycled yarns and the effective 

clothing insulation of garments decrease, but the 

thermal resistance values increase [28,36]. The 

effects of waste fiber ratio and number of recycling 

transitions on yarn properties have been estimated 

with a mathematical approach [29]. One of the most 

important difficulties in recycled fabrics is the 

decrease in the mechanical properties of the produced 

fabric. For this purpose, optimization studies are 

being carried out on which fiber blend ratios or which 

techniques should be used for the production [30]. 

The effect of waste ratio on the properties of rotor 

yarns produced from raw cotton has been investigated 

and it has been stated that the waste ratio can be up to 

25% [31]. The effects of production parameters such 

as rotor diameter, rotor speed, nozzle type, opening 

roller speed and yarn count on the use of recycled 

fiber in open-end spinning have been investigated 

[32, 33]. Dimensional and physical properties of 

socks produced from recycled yarns have been 

investigated [34]. The properties of raw and waste 

cotton blended yarns have been investigated using the 

parameters of recycling blend ratio, blend technique, 

drum speed and rotor speed [35]. Again, in the study 

on the use of waste in rotor yarns, it has been 

determined that the use of pneumophilic waste 

between 5-25% has a positive effect on the strength, 

elongation, irregularity and breakage numbers of 

yarns [41]. In some studies, only recycling and blends 

of weft yarns were used to reduce the loss of strength 

in woven fabrics. Especially if cotton is to be 

recycled, polyester fiber is used in the warp or as a 

blend to ensure fabric strength. [12,13]. Studies have 

also been conducted on the surface properties of 

recycled fabrics and woven fabric defects and 

decreases in fabric surface quality were observed 

[14]. 

It is possible to use 100% polyester fiber in 

recycled fabrics. There are studies in the literature on 

recycled polyester fabrics and yarn quality [15-19]. 

However, it has not yet been possible to produce 

durable fabric using 100% recycled cotton fiber. The 

biggest problem in this regard is that sufficient 

strength value cannot be provided [20,21].  

There are very few studies in the literature on 

woven fabrics using recycled yarns in both weft and 

warp yarns. In studies conducted on denim fabrics, the 

air permeability, bending strength and dimensional 

change after washing of denim fabrics recycled after 

consumer use were determined according to standards 

and according to the results obtained, it was 

determined that this recycling process could be used 
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effectively in denim production. As a result of the 

tests, it was evaluated that the recycled fiber added to 

the blend caused a decrease of approximately 15% in 

the warp and 10% in the weft in fabric strength, but 

this was within acceptable limits [38-40].  

In this study, bed sheet fabrics were woven 

using recycled yarns in different ratios in both weft 

and warp directions and their strength values were 

examined. As it is known, bed sheet fabric is 

produced with low fabric weight and thin yarns. 

Therefore, the strength loss that will occur in thin 

fabric is more important than fabrics with higher 

fabric weight and woven with thicker yarns. 

Therefore, in this study, it was aimed to determine the 

highest recycling mixture ratio that can be used in bed 

sheet fabric and to obtain the mixture ratio that 

remains within the quality standards. For this purpose, 

the recycling ratio was increased in 10% increments 

and the changes in the strength properties were 

examined. 

 

 

2. Material and Method 

 

The study was conducted in an integrated textile 

factory producing home textiles, including yarn 

production, woven fabric production, finishing 

processes and testing processes. In order to examine 

the effect of cotton yarn recycling rate on fabric 

strength loss in fabrics produced with recycled yarns, 

5 different yarns were used in both warp and weft 

directions.  

In the mechanical recycling process, no 

chemicals are used and textile products are converted 

back into fiber without wet processing. Textile pre-

consumer waste was converted into recycled cotton 

by mechanical method. In this study, 100% cotton 

waste, namely yarn spinning waste, generated in the 

winding section of the spinning mill of the factory 

was evaluated. Table 1 provides the properties of 

cotton and recycled cotton fibers. The properties of 

these fibers were measured using Uster AFIS Pro 2 

with five specimens. used should be supported by 

previously published references. Changes that 

contribute to the method in the study should be 

described in detail [3], [4]. 

 
 

Table 1. Parameters of cotton and recycled cotton fibers 

Parameters Length (mm) Short Fiber Content 

(uniformity) (%) 

Fineness 

(micronare) 

Strength       

(cN/tex) 

Fiber Quality 

Index (FQI) 

Cotton 28,78 8,6 3,93 29,5 216 

Recycled cotton 20,7 19,5 4,13 27,7 139 

 

 

FQI have been related fiber strength, mean 

length and fineness and defined by the following 

relationship [29, 42]:  

 

Fiber Quality Idex (FQI)=(L×S) / f        (1) 

 

where L = fiber length(mm), S = the fiber strength 

cN/tex, f = fiber fineness (mic).  

 

The fiber, which is cotton waste in yarn 

production, was mixed with original cotton in four 

different mixing ratios. The proportions of recycled 

cotton and cotton blends are shown in Table 2. In 

order to determine the highest recycled fiber blend 

ratio and the best strength value in compliance with 

the standards, the recycled fiber blend ratio in the 

yarns was increased by 10 percent. These blends are 

100-0%, 90-10%, 80%-20%, 70-30%, 60-40% 

cotton-recycled cotton. The yarns were produced in 

the open-end yarn department of the textile factory. 

For Ne 30 yarns, the twist coefficient is 4.16 in weft 

yarns and 4.79 in warp yarns. 
 

Table 2. In yarns cotton / recycled cotton blend ratio 

Fabric code Material %  

 

 

Weft 

Yarns 

F1 100% cotton 

F2 90% cotton -10% recycled cotton 

F3 80% cotton -20% recycled cotton 

F4 70% cotton -30% recycled cotton 

F5 60% cotton -40% recycled cotton 

 

 

Warp 

Yarns 

F1 100% cotton  

F2 90% cotton -10% recycled cotton 

F3 80% cotton -20% recycled cotton 

F4 70% cotton -30% recycled cotton 

F5 60% cotton -40% recycled cotton 

 

The properties of the produced woven fabrics 

are given in Table 3. Weft and warp yarns in all 

fabrics are Ne 30. In woven fabrics, both weft and 

warp yarns affect the physical and mechanical 

properties of the fabric. All fabrics are woven in the 

same density and plain pattern. All fabrics were 

subjected to finishing processes under the same 

https://www.sciencedirect.com/topics/materials-science/mechanical-strength
https://www.sciencedirect.com/topics/engineering/fibre-fineness
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conditions: burning+cold bleaching / drying / 

equalize / printing / fixation / finishing / sanforizing. 

Care has been taken to ensure that yarn production, 

weaving and finishing processes are carried out under 

the same conditions for all fabrics. 

 
Table 3. Fabric production details  

Parameter Explanation 

Yarn (Warp)  Ne 30, OE-Rotor 

Yarn (Weft)  Ne 30, OE-Rotor 

Weaving machine  

Width of fabric  

Dornier HTV Jacquard Loom 

280 cm 

Fabric structure  Plain 1/1 

Weft density 

Warp density 

27 ends/cm 

33 ends/cm 

Mass per unit area (g/m2)  ~120 

 

After weaving and finishing processes, fabric 

unit weights (g/m2) were measured to make 

comparisons for sheeting fabrics. Fabric unit area 

weight directly affects fabric properties. For this 

purpose, all fabrics were produced under the same 

conditions. In order to make reliable comparisons, it 

was aimed to ensure that the differences between 

fabric weights were insignificant. In order to see the 

mechanical behavior of the fabric against different 

effects, breaking force (warp/weft) and tearing 

strength (warp/weft) were measured. Unit fabric 

weight determination was performed according to TS 

251 EN ISO 3801. Tensile strength tests were made 

according to TS EN ISO 13934-1 with the strip 

method using the commercial TINIUS OLSEN 

tensile testing device. The test length is 200 mm, the 

test speed is 100 mm/min and the width of the fabric 

samples is 50 mm. Since the fabric weight is less than 

200 g/m², the pre-tension is 2 N. Tear strength tests 

were also carried out with test samples in the same 

device according to TS EN ISO 13937-2 (single tear 

test method). Tear strength tests were also applied in 

both warp and weft directions. Five samples were 

tested in weft and warp directions for each fabric type 

in terms of tensile properties of the fabrics. 

The results obtained from these 

measurements were evaluated statistically by 

ANOVA and correlation analysis. The analysis was 

performed according to the 95% confidence level. 

Therefore, if the p value is less than 0.05, it means that 

the difference is statistically significant. The 

measurement results obtained from the tests carried 

out to determine the effects of recycled yarns used in 

weft and warp on the breaking and tearing strength of 

bed sheet fabrics were analyzed and evaluated. 

Additionally, the relationships between the blending 

ratio of fibers and fabric results were analyzed using 

correlation analysis. 

3. Results and Discussion 

 

3.1. Fabric Weight Results 

 

Mean values of mass of fabrics per unit area are 

shown in Figure 1. As expected, there are very slight 

differences in fabric weights in terms of unit area 

mass of the fabrics.  

The fabric weight planned before production 

is 120 gr/m2, deviations are insignificant. Since the 

production and finishing stages are applied to each 

fabric under the same conditions, the fabric weights 

are very close to each other. 

 

 
Figure 1. Fabric weight results 

 
3.2. Breaking Strength Results 

 

Mean values of breaking strength (warp/weft) are 

shown in Table 4.  In order to determine the effect of 

recycled cotton ratio on the strength properties of the 

fabrics, breaking strength tests were conducted in the 

warp and weft directions of woven fabrics. It was 

determined that the breaking strength values of all 

fabrics, especially in the weft direction, were above 

250 N and showed similar behavior. In the warp 

direction, a decrease in the breaking strength value 

was observed with a 10% increase in the recycling 

rate. When the effect of recycled fiber ratio on the 

breaking strength of the fabrics was evaluated, it was 

seen that the breaking strength values in both the warp 

and weft directions in fabrics obtained from recycled 

cotton fiber decreased compared to 100% cotton yarn. 

However, this decrease is lower than the values in the 

warp direction. 

The fabric with the highest value for breaking 

strength is 100% cotton (F1). When F2 fabrics 

consisting of 90% cotton-10% recycled cotton fiber 

and F3 fabrics consisting of 80% cotton-20% recycled 

cotton fiber were evaluated in terms of breaking 

strength, a decrease in warp direction was observed. 

For F4 and F5 fabrics, this decrease continued in the 

warp direction by increasing the recycled cotton fiber 

ratio to 30% and 40%. While the breaking strength 

value in the warp direction in 100% cotton yarn was 

119 120
126

122
125

100

150

F1 F2 F3 F4 F5

Fabric Weight(g/m2)
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measured as 426 N, with the increase of the 10 percent 

recycled cotton rate, the warp breaking strength 

values were 397 N for F2, 367 N for F3, 355 N for F4, 

and 310.5 for F5.  

 
Table 4. Fabric breaking strength and tear strength results (N) / breaking and tear strength loss results (%)  

Fabric 

Code 

Breaking Strength        

(N) 

Tear Strength 

(N) 

Breaking 

Strength Loss% 

Tear Strength 

Loss % 

warp weft warp weft warp weft warp weft 

F1 426 312 0 0 0 0 7,8 7,5 

F2 397 308 -6,8 -1,3 -18,5 -24,1 6,36 5,69 

F3 367 303,5 -13,8 -2,7 -29,5 -32 5,5 5,1 

F4 355 286 -16,7 -8,3 -38,7 -42,7 4,78 4,3 

F5 310,5 249,5 -27,1 -20 -39 -45,3 4,76 4,1 

When the breaking strength values of fabrics 

in the weft direction were examined, it was seen that 

the breaking strength values in the weft direction 

decreased in fabrics obtained from recycled cotton 

fiber compared to 100% cotton yarn. However, this 

decrease is lower than the values in the warp 

direction. When evaluated for breaking strength, a 

decrease in weft was observed in F2 fabrics consisting 

of 90% cotton-10% recycled cotton fiber and F3 

fabrics consisting of 80% cotton-20% recycled cotton 

fiber. However, there are no significant differences 

between the reduction rates. In F4 and F5 fabrics, this 

decrease continued with small differences in the warp 

direction in the breaking strength values by increasing 

the recycled cotton fiber ratio to 30% and 40%. While 

the breaking strength value in the weft direction in the 

fabric produced from 100% cotton yarn is measured 

as 312 N, with the increase of the 10 percent recycled 

cotton rate, the weft breaking strength values are 308 

N for F2, 303.5 N for F3, 286 N for F4, 249 N for F5. 

While the weft breaking strength of F2, F3 and F4 

fabrics was close to the F1 fabric, the lowest weft 

strength value was observed in 60% cotton-40% 

recycled cotton (F5), as expected. 

The strength of yarns produced from cotton 

and recycled cotton blends decreases proportionally 

with the increase in the percentage of recycled fibers 

in the yarn content. Previously recycled cotton fibers 

contained a high percentage of short fibers due to the 

shredding process. While the short fiber content of the 

fibers used in yarn and fabric production was 8.6% for 

cotton, the short fiber content in recycled cotton was 

19.5%. In addition, the Fiber Quality Index was 

calculated as 216 and 139 for cotton and recycled 

cotton fiber according to Formula 1. Globally, the 

quality of recycled fiber can be determined by the 

Fiber Quality Index (FQI). The high value of this 

value means that the fiber quality is also high. The 

results of the study also show that the quality of 

recycled fiber decreases compared to the quality of 

raw cotton [43]. During the draft loading performed 

while obtaining the yarn, the short fibers in the yarn 

are more prone to slipping instead of resisting the 

applied load and as a result, the yarn strength 

decreases. Therefore, the fabric strength woven with 

lower strength yarns is also low [24]. 

The warp and weft strength loss rates in 

fabrics woven using recycled cotton fiber at 10% 

increasing rates compared to the F1 fabric in which 

100% cotton yarn is used in the warp and weft are 

given in Table 4. As the recycled fiber ratio increased, 

the strength values decreased inversely. 

When the warp and weft directions were 

compared, it is seen that the warp breaking strength is 

higher than the weft breaking strength. Since woven 

fabrics have more threads in the warp direction, they 

are stronger in the warp direction, and generally more 

twist is given to the warp threads to provide the more 

strength they need during weaving. For this reason, in 

fabrics produced with the same yarn count and the 

same texture, warp breaking strength values were 

higher than weft breaking strength values. 

TS 2994 Standard [25] has been produced by 

weaving or knitting, bed linen, bedsheet, quilt, duvet 

cover and pillowcase with those products occurs 

brought bedding for directions, classification and 

properties, sampling, involves the way supply the 

market with.  The weft and warp breaking strength 

values of bed sheet fabrics produced according to this 

standard are expected to be greater than >178 N. 

Considering this standard value, it can be seen that the 

warp and weft breaking strengths of all samples are 

above the lower limit. 

The loss in breaking strength values is higher 

in the warp direction than in the weft direction. As 

seen in Figure 2, when the graphic lines are examined, 

the decrease in the strength in the warp direction is 

greater than the decrease in strength in the weft 

direction. 
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The breaking strength loss rates in the warp   

direction compared to F1 fabric, which is 100% 

cotton in both warp and weft directions, are shown in 

Figure 2. Accordingly, the strength loss in the warp 

direction of F2, obtained by adding 10% recycled 

cotton compared to F1, was 6.8%. Warp strength loss 

was 13.8% at 20% recycled cotton, 16.7% at 30% 

recycled cotton, and 27.1% at 40% recycled cotton.   

Compared to F1, the breaking strength loss in 

the weft direction of F2, obtained with the addition of 

10% recycled cotton, was 1.3%. Weft strength loss 

was 2.7% for 20% recycled cotton, 8.3% for 30% 

recycled cotton, and 20% for 40% recycled cotton. 

 

 
Figure 2. Breaking strength loss (%) of woven fabrics for 

warp and weft direction 

 

The "p-significance level" results of the 

breaking strength ANOVA test in warp and weft 

directions are given in Table 6. The breaking strength 

values in the warp direction in all fabrics were found 

to be statistically significant at the 5% level (Table 5). 

However, although there was a decrease in the 

breaking strength values in the weft direction, the 

breaking strength values in the weft direction were 

found to be statistically insignificant at the 5% level 

in all fabrics (Table 5). ANOVA statistical analysis 

results show that the recycled cotton fiber ratio 

significantly affects the tensile strength value in the 

warp direction. According to statistical evaluation, 

the differences between the breaking strength values 

in the warp direction in fabrics woven with warp 

yarns with gradually increasing recycled cotton ratio 

were statistically significant (p=0.008˂0.05).  
 

Table 5. ANOVA test results of fabric breaking strength values for warp and weft direction 

Parameters  

Warp  Weft 

Significant (p) R2  Significant (p) R2  

Fabric Recycled Rate 0,008* 0,977 0,068 0,822 

*: p ˂ 0.05 it is significant   

 

However, the recycled cotton fiber ratio does 

not have a significant effect on the breaking strength 

in the weft direction. The difference between the 

breaking strength values in the weft direction in the 

fabrics woven with weft yarns with a gradually 

increased recycled cotton ratio was not statistically 

significant (p=0.068>0.05). 

 

3.3. Tear Strength Results 

 

Mean values of tear strength (warp/weft) are shown 

in Table 4. In order to determine the effect of the 

recycled cotton ratio on the mechanical properties of 

the fabrics, the tear strength of woven fabrics was 

tested in warp and weft directions. A decrease in tear 

strength values in warp and weft directions was 

observed with a 10 percent increase in the recycling 

rate in all fabrics. The warp tear strength values were 

measured as 7.8 N for 100%  cotton yarn (F1), 6.36 N 

for F2, 5.5 N for F3, 4.76 N for F4 and 4.78 N for F5. 

The weft tear strength values measured as 7.5 N for 

100%  cotton yarn (F1), 5.69 N for F2, 5.1 N for F3, 

4.3 N for F4 and 4.1 N for F5. Consistent with 

previous studies [44], the lowest tear strength was 

observed in F5 fabric with increasing recycled fiber 

ratio. 

The tear strength loss rates of the fabrics 

having recycled cotton yarns in both warp and weft 

directions are shown in Figure 3 by comparing to F1 

fabric, which is 100% cotton. Accordingly, the tear 

strength losses in the warp direction were calculated 

as 18.5% for F2, 29.5% for F3, 38.7% for F4, and 

39% for F5 fabrics. The tear strength losses in the 

weft direction were also calculated as 24.1% for F2, 

32% for F3, 42.7% for F4, and 45.3% for F5 fabrics. 
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Figure 3. Tear strength loss (%) of woven fabrics for 

warp and weft direction 

 

When the effect of fabrics produced using 

different proportions of recycled cotton fibers on the 

tear strength was examined, different tear strength 

values were determined for fabrics obtained from 

original cotton and recycled cotton fibers. The p-

significance level results of the tear strength ANOVA 

test in warp (p=0.035˂0.05) and weft (p=0.036>0.05) 

directions are given in Table 6 and were found to be 

statistically significant at the 5% level in all fabrics. 

The results show that the ratio of recycled cotton fiber 

significantly affects the tear strength value in both 

directions. 

 
Table 6. ANOVA test results of fabric tear strength values 

for warp and weft direction 

Parameters  

Warp  Weft 

Significant 

(p) R2  

Significant 

(p) R2  

Fabric 

recycled rate 
0,035* 0,900 0,036* 0,899 

*: p ˂ 0.05 it is significant   

 

Since tear strength is measured by tearing the 

yarns one by one, and breaking strength is based on 

tearing all the yarns within 5 cm together, it is 

expected that the tear and breaking strength results 

will be directly proportional to each other. 

 

4. Conclusion and Suggestions 

 

The results of the study can be evaluated as follows: 

-Recycled fabric productions in the literature 

contain research information involving recycled 

fibers in either the weft or warp direction. However, 

in this study, the same proportions of recycled fiber 

were used in both weft and warp directions. In this 

case, as a result of using recycled fiber in the same 

blending ratios in both weft and warp directions, 

strength decreases in both warp and weft directions 

occurred in the same fabric. 

-When blended fabrics containing recycled 

cotton fibers and fabrics woven from 100% cotton 

were compared, they showed lower tensile strength 

and tear strength values with a proportional increase 

in the percentage of recycled fibers. Especially in 

60% cotton-40% cotton recycled fabric, strength 

losses of up to 45% occurred. 

- In terms of fabric strength, blend yarn 

containing up to 40% pre-consumer recycled fiber 

was found to be suitable to produce woven fabric. 

Despite the decrease in strength, recycled fabric 

containing up to 40% pre-consumer recycled fiber 

was found to be within tolerances according to the 

relevant standard in bed linen and home textile 

production. However, if post-consumer waste is used 

as recycling, it is thought that the strength values will 

decrease even more.  
-It is necessary to work on the proportions in 

which strength-increasing fibers can be mixed in linen 

and home textile fabrics at a level that does not 

adversely affect the touch and comfort properties, and 

solutions that can increase the quality of fabric 

obtained from recycled fibers. 

- The lifespan of the bed sheet fabrics 

produced may be shortened due to the lower yarn 

strength caused by the addition of recycled fiber. 

However, today consumers consciously prefer to buy 

environmentally friendly recycled products and are 

aware of the problems that may occur. 

-In this study, it was investigated to what 

extent recycled cotton fibers could be included within 

the quality limits that would not cause problems in the 

home textile industry. It is recommended to identify 

the quality differences and problems of the recycled 

products produced and to complete the missing 

information of our companies regarding the problems 

to be encountered. 
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