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ABSTRACT 

This study was carried out to shed light on the effect of microcrystalline cellulose obtained 

from the waste paper on the surface of polyester fabric. The MCC was extracted from waste 

paper using HNO3, HCl and H2SO4 hydrolysis, after which the extracted MCC is 

characterized and the effect of MCC on the polyester fabric surface is then cataloged in detail.  

The MCC extracted is characterized using SEM and FT-IR analyses. The purpose of the FTIR 

spectra is to illustrate that each MCC has a -OH group and that the C-O on cellulose fiber I 

and cellulose II is stretched. The rotation of the glucose residue around the glycosidic bond 

in C-O bonds changes into Cellulose II whereas the SEM uses electron beam which interacts 

with atoms at different depths inside the sample, creating a variety of signals that carry 

information on the physical properties and characteristics of the material 

Based on the results obtained from the study, it can be seen that the treatment with 

microcrystalline cellulose powder along with the binder significantly increased the wetting 

behavior of treated fabrics measured in terms of absorbency and the polyester coated with 

MCC obtained by hydrolysis of HCl gave the highest value of moisture regain of 7.76%. it 

was also observed that the morphology of the MCC was determined which indicated the 

removal of lignin, hemicellulose and other impurities. The chemical composition of the MCC 

was also determined using the FTIR. The tensile strength, GSM, thickness and the moisture 

regain of the treated polyester fabrics increased due to either the presence of OH groups on 

the fabric surface. Finally, there was decrease in air permeability which may be due to the 

applied coating reducing on the porosity of the fabric. 

 

 

Keywords: Microcrystalline cellulose, acid hydrolysis, moisture regain, FTIR, SEM. 

 

 

  



ii 
 

DECLARATION 

I NAYEBARE PEACE Reg No: BU/UG/2017/75 a student of Busitema University in the 

Department of Polymer, Textile and Industrial Engineering hereby confirm and certify that the 

information in this project proposal report is an original account of what I paraphrased after 

reading several research papers which relates to microcrystalline cellulose extraction and surface 

modification of polyester fabrics.  

 

Signature: ...…………………………………… 

  

Date: …………………………………………... 

 

  



iii 
 

APPROVAL 

This final year research report has been submitted for examination with the approval of the 

following supervisors.  

Signature: ……………………………………. 

Date: …………………………………………  

Madam Namuga Catherine 

 

Signature ………………………………….... 

Date…………………………………………  

Dr Kamalha Edwin 

  



iv 
 

DEDICATION 

This research is dedicated to my parents, Mr. David Bisiriiko and Justine Bisiriiko who have been 

a strong pillar in my academic journey. 

  



v 
 

ACKNOWLEDGEMENT 

First, I would like to thank the Almighty God who has kept me safe up to this far. Secondly, I 

would also like to thank my supervisors, Ms. Namuga Catherine and Dr. Kamalha Edwin in a 

special way for the endless support they have rendered to me throughout this work. I pray that the 

Almighty God bless them abundantly. 

I also would like to thank Dr. Kigozi Moses for the guidance and support he rendered to me when 

I was doing this research and surely May the Almighty God reward him abundantly. I also 

acknowledge the chemistry department Nagongera Campus, and the Materials laboratory 

Busitema Main campus for the support they rendered to me. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



vi 
 

Contents 

ABSTRACT ....................................................................................................................................................... i 

DECLARATION ............................................................................................................................................... ii 

APPROVAL .................................................................................................................................................... iii 

DEDICATION ................................................................................................................................................. iv 

ACKNOWLEDGEMENT ................................................................................................................................... v 

List of tables ............................................................................................................................................... viii 

List of figures .............................................................................................................................................. viii 

1.0 CHAPTER ONE: INTRODUCTION. ............................................................................................................. 1 

1.1 Background. ........................................................................................................................................ 1 

1.2 Problem statement. ............................................................................................................................ 2 

1.3 Objectives............................................................................................................................................ 2 

1.3.1 Main Objective ............................................................................................................................. 2 

1.3.2 Specific Objectives ....................................................................................................................... 2 

1.4 Justification. ........................................................................................................................................ 3 

1.5 Significance. ........................................................................................................................................ 3 

1.6 Scope of the study. ............................................................................................................................. 3 

2.0 CHAPTER TWO: LITERATURE REVIEW. .................................................................................................... 4 

2.1 Wastepaper. ........................................................................................................................................ 4 

2.2 Microcrystalline cellulose ................................................................................................................... 5 

2.2.1 Sources of microcrystalline cellulose ........................................................................................... 7 



vii 
 

2.2.2 Extraction of microcrystalline cellulose ....................................................................................... 8 

2.2.3 Chemical Structure of MCC ........................................................................................................ 11 

2.2.4 Characterization of microcrystalline cellulose ........................................................................... 12 

2.3 Polyester. .......................................................................................................................................... 12 

3.0 CHAPTER THREE: METHODOLOGY ........................................................................................................ 15 

3.1 Materials and equipment ................................................................................................................. 15 

3.2 Methods ............................................................................................................................................ 15 

3.2.1 Extraction of MCC ...................................................................................................................... 16 

3.2.2 Characterization of extracted MCC ............................................................................................ 16 

3.2.3 Coating of the polyester fabric using MCC extracted using different acids .............................. 17 

3.2.4 Determining the effect of MCC on the polyester fabric ............................................................ 18 

4.0 CHAPTER FOUR: RESULTS AND DISCUSSION ........................................................................................ 21 

4.1 Specific objective one ....................................................................................................................... 21 

4.2 Specific Objective two ................................................................................................................. 21 

4.2.1 SEM ON MCC OBTAINED BY HCl ................................................................................................ 22 

4.2.1.1 SEM ON MCC OBTAINED BY HN03 HYDROLYSIS...................................................................... 22 

4.2.3 SEM ON MCC OBTAINED BY H2SO4 HYDROLYSIS ....................................................................... 23 

4.2.3 FTIR ............................................................................................................................................. 24 

4.3 Specific Objective three .................................................................................................................... 27 

4.3.1 Wettability test (Drop test on the fabric) .................................................................................. 27 



viii 
 

4.3.2 Air Permeability test .................................................................................................................. 28 

4.3.3 Moisture regain test................................................................................................................... 28 

4.3.4 FTIR test of treated and untreated fabric .................................................................................. 32 

4.3.5 SEM analysis for treated and untreated polyester fabrics ........................................................ 33 

5.0 CHAPTER FIVE: CONCLUSION. AND RECOMMENDATIONS ................................................................... 37 

5.1 Conclusion ......................................................................................................................................... 38 

5.2 Recommendation ........................................................................................................................ 38 

5.3 Challenges. ........................................................................................................................................ 39 

REFERENCE LISTS AND APPENDICES ........................................................................................................... 39 

Reference Lists ........................................................................................................................................ 39 

Appendices .............................................................................................................................................. 44 

 

 

List of tables 

Table 1: Showing MCC type, particle structure and the respective utilization ........................................... 11 

Table 2: Showing materials and methods ................................................................................................... 15 

Table 3: Showing application of the coat on the fabric .............................................................................. 18 

Table 4: Showing the percentage yield of MCC ......................................................................................... 21 

Table 5: Results for drop test ...................................................................................................................... 27 

 

List of figures 

Figure 1: Showing the physical appearance of MCC.................................................................................... 2 



ix 
 

Figure 2: Showing various applications of MCC .......................................................................................... 6 

Figure 3: Showing Chemical structure of MCC ......................................................................................... 11 

Figure 4: SEM analysis for MCC obtained using HCl acid hydrolysis ...................................................... 22 

Figure 5: SEM analysis for MCC obtained using Nitric acid hydrolysis ................................................... 23 

Figure 6: SEM analysis for MCC obtained using sulphuric acid hydrolysis .............................................. 23 

Figure 7: Showing FTIR results for untreated polyester fabrics and fabrics treated with MCC extracted from 

H2SO4, HNO3 and HCl ............................................................................................................................. 32 

Figure 8: SEM analysis on polyester coated with MCC extracted using Sulphuric acid hydrolysis .......... 34 

Figure 9: SEM analysis on polyester fabric coated with MCC extracted using Hydrochloric acid hydrolysis

 .................................................................................................................................................................... 35 

Figure 10: SEM analysis for uncoated polyester fabric .............................................................................. 36 

Figure 11: SEM analysis on polyester fabric coated with MCC extracted using Nitric acid hydrolysis .... 37 

 

 


