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Abstract 
 

Cotton is a natural staple fiber that almost consist with cellulose compared to wood. The major 

economic value of the cotton is in Textile Industry. In the past recent years, cotton consumption demand 

was increased than the production. In textile industry cotton are blending with various other synthetic 

fibers such as polyester, nylon and lycra to obtained desirable properties. Therefore, the fabric recycling 

methods are quite complicated although it is highly available as pre-consumer garment waste. In this 

work a method was developed to identify the amount of cotton present in the cotton/polyester blended 

fabric by using Fourier transformed infrared (FTIR) second-order derivative spectrum. Then the cotton 

waste composition was determined and used to extract cellulose. Then purify cellulose was subjected 

to extract Micro Fibrillated Cellulose (MFC) by using acid hydrolysis method. MFC has very high 

economic value compared to cotton fabric waste in various applications such as bio-composites, 

medicine, cosmetic, pharmaceutical, tissue engineering, bio-sensors, paints and coating, flexible 

electronics, air filters and high tech applications including aviation and automobile. 

However, the major challenge of extracting MFC is the low amount of yield in acid hydrolysis, although 

it considered to be as most cost effective method of MFC extraction. Laboratory extracted small 

quantities are not sufficient in industrial applications such as in reinforcing composites. Three 

experimental factors including; acid concentration, hydrolysis time and temperature show the highest 

effect in yield and quality of MFC. Therefor this experiment was designed to optimize the three 

independent factors effect on two responses of yield (%) and Width (nm) of MFC. Response surface 

methodology was employed to design the experiment and ANOVA statistical test results were used to 

determine the significance of the parameter effect on acid hydrolysis. Further extracted MFCs physical 

and structural properties were discussed. Morphological features and size of the fibers were examined 

by scanning electron microscopy (SEM), structural features and chemical functionality was determined 

by Fourier transformed infrared (FTIR) spectroscopy, degree of crystallinity was obtained by X-ray 

diffraction (XRD) spectroscopy and thermal properties were determined by Thermo gravimetric 

analysis (TGA).  

 

Keywords: Micro Fibrillated Cellulose, chemical purification, acid-hydrolysis, second-order derivative 

spectroscopic method.  
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