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Extended abstract 

Chitosan is an N-deacetylated biopolymer derivative of chitin (2-acetamido-2-deoxy-

β-D-glucose through a β (1-4) linkage). The deacetylation is never complete. There is 

no specified nomenclature that describes the degree of deacetylation [1]. Chitin can 

be easily acquired from crab or shrimp shells. Its N-deacetylation is performed under 

alkali environment. The chitin that has been obtained from the shells is deacetylated 

in 40% sodium hydroxide at 120 °C for 1-3h. This produces 70% deacetylated 

chitosan. Most natural polysaccharides are neutral or acidic, but chitin and chitosan 

are highly basic polysaccharides [2]. The bonding between chitosan and cotton is a 

difficult bond because of the likeness of the two polymers. To improve the bond the 

chitosan is dissolved in an acid. After that, chitosan is able to react with oxidised 

cotton fabric, for this reason it has a wide range of applications. It is most known for 

its use in wound dressing [3-5]. However, it can be used in a lot of other areas, such 

as cosmetics, as artificial skin, as contact lens, for heavy metal capturing in polluted 

water, colour removal in textile mills, paper finishing, drug delivery system, etc. But 

its most important feature might be the fact that is an antibacterial agent [2, 6-7]. 

It should be pointed out that to carry out the covalent bond formation between the 

-OH groups of cellulose and the NH2 groups of chitosan, it is necessary to apply high 

temperature of curing after the treatment giving a better fixation in this case [8]. 

In order to study the influence of the concentration of chitosan used to treat the 

cotton fabric and the optimum temperature in the curing, the whiteness test was 

performed to see a change of colour in the cotton. 

 

Material 

Medium molecular weight chitosan (supplied by Sigma-Aldrich) was dissolved in an 

acetic acid solution (mass concentration of 1%). Bleached cotton fabric with 210 

g/m2 was padded with chitosan solutions of various concentratios getting a wet pick-

up around 85%. The padded fabrics were then dried at 80 °C for 5 minutes and cured 

using different temperatures for 3 minutes. 

 



 

 

Treatment of the cotton 

Table 1 shows the samples treated using different chitosan concentrations and 

different temperatures in the curing process. 

 

Table 1. Different cure temperatures of the chitosan for different concentrations of 

chitosan. 

Chitosan  

concentration 

(g/L) 

Curing Temperature (ºC) 

3 

80 100 120 140 160 180 200 
5 

10 

15 

 

Whiteness test 

Treated samples were prepared for colour measurement, which was carried out by 

following a standard procedure. Colour values were evaluated in terms of CIELAB 

values (L*, a*, b*, c*, h) using illuminant D65/10° observer on Minolta CM-3600d 

UV-visible spectrophotometer. 

On the basis of the results from the spectrophotometer for each cotton sample, 

additional color parameter was calculated: the whiteness, which was calculated 

according to CIE formulas as follows: 

WCIE = Y + 800 (xo - x) + 1700 (yo - y) 

Results 

Figure 1 shows the whiteness results from fabrics treated with diverse chitosan 

concentrations and cured at different temperatures. 



 

 

 

Figure 1. Whiteness after treatment with chitosan curing at different temperatures 

 

The results show that the whiteness of the fabric decreases faster when the curing 

temperature is 160 °C. This can be explained by the decomposition of cotton at high 

temperatures. In order to be able to assign the variations to the chitosan treatment, 

an untreated sample was cured at the same temperatures to determine the natural 

variation due to cotton behaviour. Results below 160 °C are similar if cotton is 

compared with the treated ones. The decrease in whiteness for the untreated 

sample starts at 180 °C. 

 

Conclusions 

The whiteness test shows a decrease in whiteness due to the effect of temperatures 

when they are higher than 160 °C. Treatments with temperatures lower than 160 °C 

will not show any difference in whiteness. On the other hand, treatments with 

temperatures higher than 160 °C will reflect a considerable and sensitive change on 

the appearance of the fabrics. This can be attributed partially to cotton degradation 

but mainly to chitosan decomposition. 
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