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ABSTRACT 

The present investigation was conducted to evaluate the feasibility of cleaning lint cotton and 

monitoring the  behavior  of the Egyptian cotton to cleaning. Materials used in this study included the 

extra-long and long staple varieties of the Egyptian cotton with wide range of lint grades. HVI 

instrument was used to determine lint grade factors. MDTA3 with 2 passages and a total of 10 grams 

were used regarding impurity contents and degree of the cleaning evaluation. 

The results showed high variation of impurities within the same variety, degree of cleaning and 

cleanability. The same nominal grade for different varieties has different values of these measures, 

especially the lowest grade FGF. Any increase in trash, dust and fiber fragments resulted in a decrease 

of cleanability and the degree of cleaning. Reflectance percentage and micronaire value associated 

positively with cleanability and degree of cleaning. The values of cleanability and degree of cleaning 

seemed to be the same for extra-long and long staple categories. All cottons in this study were in the 

“Average” class of the degree of cleaning, except for the finest cotton variety Giza 93, which exhibits 

the Good class. 

 

Key words: cleanability, degree of cleaning, Egyptian cotton grades, impurities  

 

1. INTRODUCTION 

The trend now in the expansion of cotton 

grading and marketing process is maintaining an 

acceptable degree of quality. Therefore, greater 

stresses and demands are sited on the lint content 

of foreign matter. Leaf grade is affected by 

variety, harvesting method, and ginning 

practices, which is defined as an indicator of the 

amount of non-lint content (plant or trash 

material). Leaf grade is directly proportional to 

the amount of trash present with cotton fibers as 

mentioned in Cotton Program 2001. It has also 

added that leaf grade as a purity measure, 

indicates the quantity of plant material in the 

lint. 

Nickerson et al. (1959), stressed that the non 

lint content of cotton increased sharply as the 

cotton grade decreased. Lord (1961), concluded 

that the amount of foreign matter varied 

according to the type of cotton, the condition of 

growth, the method of picking and the efficiency 

of ginning process. He found a negative 

association between seed cotton grade and trash 

content.      

The MDTA3 is the only instrument, which 

can be flexibly used for  raw material  evaluation 

Optimization of the blend, evaluation, of the 

cleaning machinery, production of mélanges and 

determination of stickiness. 

Manually the extra-long and long staple 

cotton harvested in Egypt results in a substantial 

quantities of trash material such as: stems, 

leaves, hulls and bracts, as defined by the 

American Society for Testing and Materials, 

ASTM, (1967). It also stated that the visible 

waste is the trash material and nonspinable fibers 

such as fibers attached to motes and seed coat 

fragments. 

Despite technology, rigorous mechanical 

processing remains a necessity in order to 

successfully open and clean, because the 

removal of impurities is usually accompanied by 

shortening of the length distribution, fiber loss, 

formation of neps, fiber breaking and other 

damages (Mangialardi, 1992).  

Perkins, (1971), Perkins and Bragg (1977) 

and Hector and Hodkinson (1989), concluded 

that the well-known non-fibrous materials are 

trash and seed coat fragments. They also found 

that there is man-induced surface contaminants 

of cotton fibers that may come from excessive 

levels of greases and oils introduced from 
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machinery used in the harvesting and ginning 

processes, and various chemicals applied to the 

cotton prior to harvesting such as herbicides, 

insecticides, and defoliants. Perkins and Bragg 

(1977) and Hector and Hodkinson (1989), 

mentioned that contaminants directly affect the 

quality of cotton fibers and spinning 

performance,  which in turn adversely affect its 

market value.      

The amount of trash material has a direct 

adverse effect on the cotton grade whether grade 

of seed cotton or lint cotton, therefore, Garner 

and Baker (1977), emphasized that trash 

materials must be removed in the early stages 

before ginning by using a pre-cleaning extractor 

which leads to an improvement in the cotton 

grade. 

Very often cotton bales, which seem to be 

relatively clean, cause the greatest problems. The 

trash of these cotton bales often consists mostly 

of seed coat fragments, which can only be 

separated with difficulties, or even not at all. If 

the high trash content in fiber material consists 

primarily of leaf particles, the raw material can 

be easily cleaned (Krifa et al., 2002).  

 Hussein (2001), characterized the trash 

content of E-LS and LS Egyptian cottons using 

the MTM trash analyzer as follow; % leaf, % 

fiber fragments,% dust, % visible trash ,% 

invisible trash and the % total trash. He found 

significant differences between trash 

components obtained for E-LS and LS Egyptian 

cotton varieties, lint grades and their interaction.    

Leifeld (1988) stated that since fiber material 

with low trash content is usually more expensive 

than material with higher trash content, knowing 

the cleanability of the fiber material permits 

significant cost savings.  

Since the trash materials in cotton directly 

affect its potential profitability, therefore, in the 

textile community, it is very important 

conventionally to monitore this trash materials 

using a trash analyzer instrument. Fortier et al. 

(2010) explained that the ability to classify 

cotton grade and ultimately remove cotton trash 

and foreign matter present with cotton lint has 

potential to increase the market value and 

durability of cotton from its conversion of fiber 

to yarn. 

Nasir et al. (2012), found that fiber physical 

properties, yarn processing efficiency and 

quality of the end product potentially affect the 

possible trash practiced in handling during the 

picking, ginning and baling processes. In this 

respect, Brushwood (2005), found it represents 

approximately 3% of the fiber weight.  

Therefore, the present investigation aim to 

study the effect of the different lint cotton grade 

on the feasibility of cleaning lint cotton and 

monitoring the response of the Egyptian cotton 

to cleaning. 

 

2. MATERIAL AND METHODS 

To implement this study, the material used 

comprised the Egyptian cotton varieties in 

conformity with the local practice in Egypt as 

follows, Extra-Long Staple (E-LS) category 

(Giza 88, Giza 92, and Giza 93) and Long Staple 

(LS) category (Giza 80, Giza 86, and Giza 90). 

From each variety, four lint cotton grades 

according to the Egyptian cotton grading system 

ranging from Good to Fully Good (G/FG) grade 

down to Fully Good Fair (FGF), in decrements 

of ½ grade were used. 

To facilitate the statistical procedures, the 

grades were converted into a numerical code 

according to Kamal and Ragab, (1995) as 

follows: 

Egyptian cotton grade = Abbreviation 

Good to Fully Good = G/FG 

Good = G 

Fully Good Fair /Good  = FGF/G 

Fully Good Fair = FGF 

Code 

15 

13 

11 

9 

    

Samples representing the four grades of all 

varieties were taken from the Egyptian cotton 

production and marketing seasons of 2012 and 

2013. 

All samples have been tested regarding 

measuring impurity content i.e., trash (T), dust 

(D) and fiber fragments (FF) using the control 

device "Micro dust Trash Analyzer (MDTA3)" 

according to ASTM-D. 2812, 2012a. This was 

achieved by opening fibers of the sample (5: 10 

g) in a similar way to carding. Impurities are 

separated into T, D and FF, and finally the fibers 

are formed into a homogeneous fiber ring of 1 

meter in length. 

Degree of cleaning and cleanability were derived 

as follow: 

 Degree of cleaning (CD) = T2 / T1 * 100      

Cleanability (C) = T1 / (T1 + T2) * 100 

Where T1 = percentage of impurities at the 

input raw cotton; T2 = percentage of eliminated 

impurities. 

Micronaire value (MIC) and brightness of 

cotton in terms of reflectance percentage (Rd %) 

were determined using HVI instrument 
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Table (1): Descriptive Statistics for cleanability, degree of cleaning, fiber fragments, dust, trash, reflectance 

percentage and micronaire value of the cotton varieties   

Variable Mean SE SD CV% MIN MAX Range 

C 77.54 1.14 5.57 7.19 68.63 85.19 16.56 

CD 29.61 1.93 9.46 31.93 17.39 45.71 28.32 

FF 0.72 0.06 0.31 43.80 0.42 1.42 1.00 

D 0.71 0.05 0.27 40.46 0.14 1.28 1.14 

T 4.67 0.39 1.94 41.59 2.14 7.85 5.71 

Rd % 65.86 1.16 5.71 8.66 55.20 77.80 22.60 

MIC 3.83 0.10 0.49 12.81 2.80 4.70 1.90 
C = Cleanability, CD = Degree of cleaning, FF = Fiber fragments, D = Dust, T = Trash, Rd% = Reflectance percentage, MIC = 

Micronaire value. 

 

according to ASTM – D.5867-2012b, 1776-

1998, 2253-66. The measurements of color, 

micronaire and impurities attributes of the 

materials used in the present study were 

conducted at the laboratories of the Cotton 

Research Institute, Agricultural Research Center, 

Giza-Egypt.   

 Collected data were subjected to the proper 

statistical analysis of descriptive statistics in 

(Table 1) and correlation according to Gomez 

and Gomez (1984) using the computer statistical 

software package SAS V.9.1, (2004).  

3. RESULTS AND DISCUSSION 

Row cotton contains various kinds of trash 

such as leaf, bark and seed coat particles. The 

content of each of these trash categories is 

highly dependent on the origin of the cotton and 

its harvesting method. The MDTA 3 not only 

determines the actual trash content, it also allows 

visual assessment to ascertain its precise 

contents. The clear advantage of the 

gravimetrical measurement of trash as compared 

to the optical measurement of the HVI is that the 

actual trash content is measured, whereas the 

HVI simply provides information relating to the 

number of trash points and the trash area on the 

surface of the test sample. 

Specifications of observations pertaining to 

the  six  varieties  (G. 88 , G. 92 , G. 93, G. 86, 

G. 80 and G. 90) and four lint grades (G/FG, G, 

FGF/G and FGF) for impurity characters and 

grade factors of relevance to the study are shown 

in Table (2). Results depict wide differences 

among lint grades for impurity, cleanability and 

grade factors. Both extra-long stable varieties 

namely G. 88, G. 92 and G. 93 and long staple 

varieties (G. 86, G. 80 and G. 90) are very close 

with no apparent significance in each of trash, 

fiber fragment, dust, clean ability, degree of 

cleaning, cleaning efficiency, reflectance 

percentage and micronaire value. The 

cleanability can only be measured by the MDTA 

3; no other testing instrument is measures this 

important parameter. 

In respect to expected micronaire value for 

the finest extra-long cotton variety Giza 93 

which valued 3.1. Within the same variety, high 

variation of impurities, degree of cleaning, 

cleanability, and reflectance percentage 

micronaire value, were detected.  

Data in Table (2) show that any increase in 

impurities, i.e., fiber fragments, dust and trash 

resulted in decrease of cleanability and degree of 

cleaning. On the other hand, the decrease in lint 

cotton grade resulted in decrease of cleanability 

and degree of cleaning. Note that the grade 

factors, i.e., reflectance percentage and 

micronaire value that associated positively with 

lint cotton grade, had met the same trend with 

cleanability and degree of cleaning. It is worth 

mentioning that the worst cleanability is due to   

the fragments in lint but only slightly affects 

their number (Frey and Schneide, 1989). This 

indicates that lint cleaners, in addition to 

removing fragments may create new fragments 

by breaking up some of those present. 

Difficulties in opening and separating fibers 

after one passage of the sample in the control 

device MDTA 3.  

The same nominal grade for different 

varieties had different values of impurities and 

grade factors. Results indicate wide differences 

among lint cotton grades for cleanability and 

degree of cleaning. The degree of cleaning and 

cleanability showed close values for extra-long 

and long staple cottons. This is true except for 

the lint grade Good, whereas the extra-long 

staple class exhibits higher values than the long 

staple category (Figure 1 and Figure 2). 

Concerning to the effect of fiber fragment 

particles, it increased significantly in the cotton 

industry  because  the  demand  for   improving 

fabric quality has increased. Generally, the lint 

cleaning  considerably  decreases  the  weight  of 
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Table (2): Effect of lint cotton grades for extra-long and long staple Egyptian cotton varieties on impurities (FF, D 

and T), cleanability (C),  degree of cleaning (CD), reflectance percentage (Rd%) and micronaire value 

(MIC)  

Varieties Grade 
Variable 

FF D T C CD Rd% MIC 

 G
iz

a
 8

8
 G/FG 0.43 0.43 2.43 85.19 43.08 68.90 4.50 

G 0.57 0.57 3.86 79.55 31.91 67.70 4.20 

FGF/G 0.71 0.86 5.14 75.81 25.71 64.20 3.80 

FGF 1.29 1.00 7.00 69.89 17.39 62.90 3.60 

Average 0.75 0.71 4.61 77.61 29.52 65.93 4.03 

G
iz

a
  

9
2
 G/FG 0.43 0.57 2.29 85.19 42.62 77.80 3.90 

G 0.64 0.66 3.49 79.95 33.70 75.10 3.70 

FGF/G 0.86 0.86 4.86 74.80 25.07 70.20 3.50 

FGF 0.86 1.00 6.86 70.11 17.39 68.70 3.30 

Average 0.70 0.77 4.37 77.51 29.70 72.95 3.60 

G
iz

a
  

9
3
 G/FG 0.43 0.57 2.57 83.33 45.71 68.00 3.30 

G 0.57 0.71 3.57 80.38 35.19 66.90 3.20 

FGF/G 0.86 1.00 5.86 73.97 24.41 65.30 3.10 

FGF 1.14 1.29 7.57 68.63 20.00 63.80 2.80 

Average 0.73 0.79 4.62 76.58 31.33 66.00 3.10 

Grand Average 0.72 0.69 4.67 77.23 30.18 68.29 3.58 

MSD 5% 0.31 0.28 0.89 2.19 3.73 10.91 1.23 

G
iz

a
  

8
0
 G/FG 0.43 0.43 2.14 84.00 42.03 65.70 4.20 

G 0.43 0.43 3.29 80.56 30.36 61.00 4.00 

FGF/G 1.00 1.00 6.00 76.71 24.14 57.50 3.80 

FGF 1.43 1.00 7.43 70.41 19.05 55.30 3.50 

Average 0.82 0.71 4.71 77.92 28.89 59.88 3.88 

G
iz

a
  

8
6
 G/FG 0.43 0.43 2.29 84.62 41.94 74.70 4.70 

G 0.43 0.43 3.71 80.00 31.82 70.10 4.50 

FGF/G 0.57 0.57 5.14 75.86 25.00 66.80 4.10 

FGF 0.86 0.71 7.86 70.45 18.18 65.00 3.90 

Average 0.57 0.53 4.75 77.73 29.23 69.15 4.30 

G
iz

a
  

9
0
 G/FG 0.43 0.43 2.43 85.19 42.65 66.90 4.50 

G 0.57 0.57 3.86 79.55 30.23 62.90 4.20 

FGF/G 0.57 0.57 5.00 76.79 25.71 60.10 3.90 

FGF 1.29 1.00 7.43 70.10 17.39 55.20 3.60 

Average 0.71 0.64 4.68 77.90 29.00 61.28 4.05 

Grand Average 0.70 0.63 4.71 77.85 29.04 63.43 4.08 

Total Average 0.72 0.71 4.67 77.54 29.61 65.86 3.83 

MSD 5% 0.51 0.40 0.88 1.24 1.95 13.18 0.57 

 

Table(3):Classification of degree of cleaning 

(%) of row cotton 

Class Interpretation 

> 40 % Very good  

30 % - 40 % Good  

20 % - 30 % Average 

10 % - 20 % Bad 

< 10 % Very Bad 
 

 fragments in lint but only slightly affects their 

number (Frey and Schneider,1989). This 

indicates that lint cleaners, in addition to 

removing fragments may create new fragments 

by breaking up some of those present.  

The degree of cleaning is influenced not only 

by the lint characteristics in intermediate 

products but also by the mechanical handling of 

fibers. This may be due to the  difficult to clean 

cotton (poor cleanability) and / or if the machine 

has a lower cleaning efficiency, cotton will have 

a lower degree of cleaning (Schlichter and 

Kuschel, 1995).  

All cotton varieties in this study are in the 

average class (CD=29%) , except for Giza 93, 

which exhibits the Good class of degree of 

cleaning (CD = 31.33%). The Very good degree 

of cleaning is for the highest grade G/FG (CD > 

40%) and the bad class is for the lowest grade 

FGF (CD < 20%). According to Uster (2001) the 

degree of cleaning can be classified as shown in 

Table (3). 
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Fig.(2): The relationship between lint grade and the cleanability  For Extra-long and long 

staple cottons. 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Correlation matrix among lint cotton grade, 

fiber fragment, dust, trash, cleanability, degree 

of cleaning, reflectance percentage and 

micronaire value are shown in Table (4). The 

highest value of the correlation coefficients were 

detected between cleanability and each of  the 

lint grade and degree of cleaning (r ≈ 1.00).  

Moreover, the degree of cleaning showed 

positive association with impurities, on the other 

hand,  negative association was detected 

between the cleanability and impurities traits 

(FF, D and T). 
All correlation coefficients between different 

traits   were significant or highly significant, 

except insignificant association between Rd % 

and micronaire value.    

Correlation coefficient between each of the 

reflectance percentage and micronaire value with 

cleanability and degree of cleaning value were 

moderately positive or negative values (r: value 

ranged from (- 0.530: 0.630).  

Conclusion  
By testing a sample on the MDTA 3 the 

gravimetrical content of trash, dust and fiber 

fragments was determined. The MDTA 3 is the 

only instrument to measure the cleanability. 

Egyptian cottons do not differ much in terms 

of cleanability, with the exception of fine 

cottons, which are difficult to clean. Cotton 

grades have a significant impact on the 

cleanability, as the low grade has a poor 

cleanability. The degree of cleaning is an 

interesting characteristic for the machine. The 

cleanability strongly depends on the trash, seed 

coat fragments and the micronaire value. The 

determination of cleanability allows to compare 

the effect of cleaning lines on the decrease and 

the fragmentation of trash, and to evaluate the 

cleaning efficiency. Besides, it is possible to 

analyze the cleaning efficiency of machines at 

reasonable times and with a few   

staff in order to compare their function status for 

a better follow-up. 

 
 
Fig.(1): Relationship between lint grade and degree of cleaning for Extra-long and long 

staple cottons. 
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Table (4): Correlation coefficients among fiber fragment, dust, trash, cleanability, degree of 

cleaning, reflectance percentage and micronaire value 

 Grade FF D T C CD Rd% 

FF -0.861
**

       

D -0.628
**

 0.761
**

      

T -0.982
**

 0.887
**

 0.617
**

     

C 0.997
**

 -0.873
**

 -0.657
**

 -0.98
**

    

CD 0.984
**

 0.882
**

 0.659
**

 0.981
**

 0.998
**

   

Rd% 0.557
**

 -0.611
**

 -0.385
*
 -0.998

**
 0.545

**
 -0.536

**
  

MIC 0.575
**

 -0.582
**

 -0.792
**

 -0.573
**

 0.626
**

 -0.626
**

 0.251
ns
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 علاقة رتبة القطن ومحتوى الشوائب بقابلية الأقطان المصرية للتنظيف

 

 ياسر شكرى عبد الرحمن -ابراهيم أحمد عبيدو - خالد محمد حسين

 

مصر –الجيزة  -مركز البحوث الزراعية  -معهد بحوث القطن   

 

 ملخص

عملية وتاثيرها علي  شعيرات ذه اله جريت هذه الدراسه  بهدف تتبع سلوك القطن اثناء التنظيف وكذلك تقييم جدويأ

تم  .اء فائقة الطول او الطويله مع مدي واسع من الاختلاف  في رتبة القطنوجميع الاصناف التجاريه س أستخدمت. القطن

  MDTA3استخدم جهاز . HVI قراءة الميكرونير بواسطة جهاز  وقياس العوامل المحدده للرتبه وهي نسبة انعكاس اللون 

تزن  قطن جراء مرحلتي تنظيف لعينهإاس محتوي الشوائب وكذلك القابليه للتنظيف ودرجة النظافه للقطن بلتقدير مقي

تربه وفتات لأفي كل من الشوائب وا المختلفة ختلافات كبيره داخل الصنف الواحد بين الرتبأظهرت النتائج أ .جرام10

ختلافات كبيره من صنف أصناف المختلفه لأسميه للأه انفس الرتبأظهرت  .تهارات وكذلك القابليه للتنظيف ودرجيالشع

 . FGFخر وخصوصا الرتبه المنخفضه لأ

ومن  .وفتات الشعيرات نقص في قابلية القطن للتنظيف وكذلك درجة النظافهأتريه لأو اأزياده قيمة الشوائب عن ينتج 

كانت . في قابلية القطن للتنظيف ودرجة النظافهنعكاس اللون يصاحبها زياده أن زيادة قيم الميكرونير ونسبة أخري فأجهه 

 .قطان الطويلهلأقطان فائقة الطول هي تقريبا نفس القيم للأالقيم المعبره عن القابليه للتنظيف ودرجة النظافه ل

ماعدا  Average  صناف التجاريه المصريه تقع تحت رتبةلأن جميع األرتبه التنظيف ف بالنسبة Uster لتصنيفطبقا 

 .بالنسبه لدرجة التنظيف Goodالذي يقع تحت رتبة   93الآصناف المصريه الآن وهو جيزه نعم أ

  236-242.(:2014يوليو) لثلثاالعدد ا( 65)المجلد  –جامعة القاهرة  –المجلة العلمية لكلية الزراعة 

 

 

 

 

 

 

 

 

 

 

 

 

 




