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PROCESSING 

1 Impurities in natural fibre 

1.1  Cotton impurities 

Cellulose = 94% 

The impurities in cotton fibre can range from 4 to 12% (o.w.f.) and the overall 

impurities of cotton fibres are indicated in Table 1.1.  

Table 1.1: Impurities in cotton fibres 

Impurities Percentage 

Protein 1.3 

Oil, Fat, Wax 1.2 

Mineral Matters .6 

Ash .5 

Others 1.1 

Total Impurities 6 

Even after mechanical ginning process, certain amount of seed-coat fragments, 

aborted seeds and leaves etc., clinge (adhere) to the fibre and these impurities 

are called 'motes'. The impurities in cotton fibre vary according to the fibre 

maturity. Cotton impurities are located largely on the outer side of the fibre. The 

noncellulosic material is mainly situated in the primary wall and the secondary 

wall is mainly composed of cellulose. Their quantity is higher when the fibre is 

finer, that is to say when the specific surface area is large. Other factors which 

influence the impurities in raw cotton are: geology of the cultivation area, soil 

constitution, weather conditions during the maturing period, cultivation 

technique, raw cotton treatment etc. 



The proteins are situated in the central cavity of the fibre and are therefore 

relatively inaccessible to chemical attack. About 14% (on dry weight) proteins are 

concentrated in the primary wall of the cotton fibre, but their presence in the 

lumen are also reported. The elements of protein components generally found to 

be are : leucine, valine, proline, alanine, oxyproteine, threonine, glutamic acid, 

glycine, serine, aspertic acid, aspergine, lysine and arginine. The yellowish or 

brown discolouration of the cotton fibre is related to the protoplasmic residues of 

protein and the flavone pigments of cotton flowers. 

Natural oils and waxes are mostly mixtures of fatty alcohols, fatty acids and esters 

of these carbohydrates. Wax content varies greatly among the different varieties 

of cotton and also same variety grown in different locations. The wax is located 

on the outside of the cotton fibre and the quantity increases with surface area of 

cotton.  Cotton wax contains carbon (80.38%), hydrogen (14.51%) and oxygen 

(5.11%). The linkage between cellulose and waxes are mainly due to phosphatides 

and amino acids, glucose and wax acids [32]. Melting points of cotton waxes vary 

between 68 to 80oC. 

The alkaline earth elements vary from fibre varieties and require appropriate 

treatments to reduce their presence on the fibre as far as possible. Any residue 

present in the fibre will lead to the formation of insoluble alkaline earth 

carbonates or hydroxides during alkaline scouring. These salts change the soft 

water to hard water rendering certain dyes insoluble which may be attached to 

the fiber surface. 

Pectin is the name applied to impure methyl pectate. Pectins (0.4 - 1.2%) are 

present in cotton as a poly -D - galacturonic acid in the form of insoluble salts of 

Ca, Mg and Fe. 



Chemically hemicelluloses are arabane, xylene, galactane, mannan, 

galactomannan, arabinomannan, as well as monosaccharides, disaccharides and 

digosaccharides. Hemicelluloses are easily soluble in alkali and hydrolysed by 

acids. Other substances are reducing sugars such as hexoses, pentoses, free 

glucose etc., constitute the base units of hemicellulose. Citric and malic acid, 

encrusted ligneous substances are coloured pigments. 

1.2 Wool impurities 

Keratin = 61%  

Raw wool is dirty and about 50% of its weight consists of natural and other 

impurities (Table 1.2). In general, the finer wools such as merino contains a higher 

Table 1.2: Impurities in Wool (in %) 

Impurities Percentage 

Wax or Grease 11 

Suint 8 

Dirt 8 

Others 12 

Total Impurities 39 

 

proportion of natural impurities than the coarse wool. The contaminants also vary 

according to breed, neutrition, environment and position of wool on the sheep. 

Wax, suint and dried perspiration are natural and dirt (adventitious), grass, seeds, 

straw, burrs, brambles, sticks etc. (vegetable matter) are acquired impurities. The 

presence ofproteinaceous contaminant layer (PCL) is also found. 

Chemically wool wax is a complex mixture of esters, diesters and hydroxyl esters 

of high molecular weight lanolin alcohol and acids. The lanolin alcohol consists of 



three main types - aliphatic alcohols, sterols (such as cholesterol) and trimethyl 

sterols (such as lanosterols). The lanolin acid consists of four main types - normal, 

iso, anteiso and hydroxy acids. On exposure to the environment wool readily 

undergoes auto-oxidation. The reaction product (oxidised wool wax) behaves 

differently from unoxidised material. The differences manifest themselves 

in the scouring process of wool. 

Suint is mainly water soluble cqnstituents of raw fleece and is normally neutral or 

slightly alkaline in reaction. It contains potassium and to a certain extent sodium 

ions. 

The cellulosic materials are finely entangled with the wool fibre and require 

chemical treatments for their removal. As well as the cellulose the wool burrs also 

contain hemi-cellulose and lignin. 

1.3. Silk impurities 

Fibroin = 76%  

In silk fibre actual protein is called fibrion and the protein sericin is the gummy 

substance that holds the filament together. The average composition of raw silk is 

70-75% fibrion, 20-25% sericin, 2-3% waxy substances extractable by ether and 

alcohol and 1 to 1.7% mineral matter. Sericin is amorphous and dissolves in hot 

soap solution. Fibrion is the form of a filament thread and dissolves in 5% sodium 

hydroxide solution at boil.  

Both fibrion and sericin are protein substances built up of 16-18 amino acids, out 

of which only glycine, alanine, serine and tyrosine make up the largest part of the 

silk fibre and the remaining amino acids containing bulky side groups are not 

significant. The impurities contained by silk fibre is given in Table 1.3. 

 



Table 1.3: Impurities in silk fibre (%) 

Impurities Percentage 

Sericin 22 

Wax 1.5 

others 0.5 

Total Impurities 24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 Chemistry and practice of preparatory processes 

2.1 Introduction 

After the grey fabrics have been received in the grey room by the finishing 

enterprises, the bales are opened and inspected, a process which is increasingly 

mechanical, but much of it remains subjective. The most important point is to 

obtain fabrics" free from exterior impurities" in order to achieve smooth and 

trouble free results in the subsequent finishing systems. 

2.2 Inspection 

It is checked whether the grey fabrics are in conformity with standards, and all 

weaving faults are marked out. Fabric inspection involves three possible steps : 

perching, burling and mending.  

Perching is a visual inspection and the name derives from the frame, called a 

perch, of frosted glass with lights behind and above it. The fabric passes through 

the perch and is inspected. Flaws, stains or spots, yam knots and other 

imperfections are marked.  

Burling is the removal of yam knots or other imperfections from the fabric. The 

faults are then mended and any knots in the material are then pushed to the 

back.  

Mending, is obviously, the actual repair of imperfections. Knotting should be done 

carefully and thoroughly so that the repair or holes is not visible. 

The recent innovation is the cloth inspection by the use of laser beams. Stains, 

holes, thick and thin places, and warp or weft thread breaks are detected. The 

apparatus works by the on-line system and eliminates human error caused by 

tiredness, thus ensuring constantly uniform fabric quality. Such apparatus 

operates on three different principles, namely, the coaxial, remission and 



transmission methods. In the coaxial method the scanner light beam is reflectecd 

back to its source (retroreflection) onto a receiver situated in the optical hand. In 

the remission method the emitted light beam is received at a freely adjustable 

angle by a light guide system and conducted to the signal converter. The 

transmission method uses a receiver system located below the path of the fabric 

which measures the light passing through the web. 

2.3 Sewing 

After the goods have been inspected, checked and classed in the grey room, 

according to quality and stamped, they are sewn together, end to end, by sewing 

machines especially constructed for this purpose.  The fabrics are usually sewn on 

circular machine. The portable Rotary Sewing Machine is very handy. The main 

difficulties are bent selvedges. Stitching should be done in such a manner that the 

creases in fabric at the time of stitching should be avoided. The use of proper 

stitching thread is necessary to avoid stitch marks during colour padding. For 

heavy fabrics intended for mercerizing and continuous operations, the seam 

should be wider (15 mm) and stronger. Sometimes, glueing or bonding of fabrics 

to bind the end pieces by fusing polymer films under the action of high 

temperature is used instead of sewing to reduce the amount of rags. Goods of 

similar weight, width and construction and the goods which will receive a similar 

treatment is batched together and each lot is given a number. 

2.4 Mechanical Cleaning of Fabrics  

The pre-cleaning of grey fabrics may be carried out in a seperate unit just before 

cropping and shearing operations. The efficiency of pre-cleaning is the foundation 

of good cropping and shearing. The pre-cleaning operation is achieved with : 

(i) Thorough grinding of the cloth surface by emery covered rollers. 



(ii) Scraping with suitable designed and located scraping blades. 

(iii) Efficient brushing on both sides of the cloth. 

With the progress of grinding and scraping action, the cloth surface gets covered 

with thread ends, dust, fluff, dirt etc., thus the pre-cleaning unit should have a 

good dust exhausting system. 

2.4.1 Brushing  

The purpose of brushing is to remove the short and loose fibres from the surface 

of the cloth. It also removes husk particles clinging to the cloth. Brushing is mainly 

done to fabrics of staple fibre content, as filament yams usually do not have loose 

fibre ends. Cylinders covered with fine bristles rotate over the fabric, pick up 

loose fibres, and pull them away by either gravity or vacuum. The raised fibre 

ends are cut off during shearing operation. Brushing before cropping minimise 

pilling. 

2.4.2 Cropping and shearing 

Shearing is an operation consists of cutting the loose strands of fibres from either 

surface of a fabric with a sharp edged razor or scissors. By manipulating the 

shearing it is also possible to cut designs into pile fabrics. Good cropping is 

perhaps, the simplest way of reducing the tendency of blended fabrics to 'pill'. In 

the case of cotton fabrics, in particular, care should be taken to see that the 

shearing blades do not scratch the surface of the fabric, which otherwise can 

cause dyeing defects during subsequent dyeing. 

A modem fully automatic shearing range has the following features : 

(i) Fabric feeding device (electronically controlled) ensuring the entry of crease 

free fabric. 



(ii) A soft bed under the cutters so that the blades which cut the fibres close to 

the surface do not damage the fibres in the yam. 

(iii) Seam joint sensors (electronic) which lift the shearing rolls away from the 

fabric surface when a seam passes. 

(iv) Magnetic metal detectors sense the iron particles embedded with the cloth 

and activate the limiting switch, so that the machine stops, the concerned 

particles are removed and the machine restarted. 

(v) Hydraulic speed gear system has been replaced by suitable DC drives. Modem 

shearing machine can operate up to a speed of 100m/min. The units have been 

made more modular, in order to facilitate quick installation. 

Shearing machines fitted with serrated blades have been found satisfactory for 

the cutting of polyester materials. Polyester staple fibre fabrics are cropped and 

singed mainly to control the pilling tendency. For polyester/wool blended fibre 

fabrics a good cropping is essential if the fabric is not to be milled. If it is desired 

to finish simulating wool, loose polyester should first be removed by brushing, 

cropping and singeing and then the fabric is soap-milled to produce a wool cover, 

which can be cropped to give the required appearance and handle. 

 


