BUSITEMA
SR E UNIVERSITY

PPravsraing Foxcellerice

FACULTY OF ENGINEERING
DEPARTMENT OF GINNING AND TEXTILE ENGINEERING

A FINAL YEAR PROJECT REPORT

IMPROVING THE STRENGTH OF PAPER FROM PECTINASE
TREATED BANANA FIBRES

 UNITVIS
BY s &GN
i \ .,.;\
TALEMWA BEN (. ) )
. __'__,//'f/
REG.NO: BU/UP/2014/550 Ty we s e

Talemwabenl6@omail.com, +256705661357 / +256780830368

PROJECT SUPERVISORS
MAIN PROJECT SUPERVISOR: MRS. YVYONNE MUHAME

CO PROJECT SUPERVISOR: DR.NIBIKORA ILDEPHONSE

final year project report submitted to the Department Of Ginning And Textile Engineering in
partial fulfillment for the award of a Bachelor of Science Degree in Textile Engineering at

Busitema University.




ACKNOWLEDGEMENT

This research wouldn’t have beéen possible without the Spirit of God; I therefore give all the glory

and prajse to Him.

Iam grateful to the individuals who tirelessly rendered their support to me in form of financial

assistance, guidance and prayers, especially the family -of Christ at Busitema and my family.

In the same manner, am grateful for my supervisors Mrs, Muhame Yvonne and Dr. Nibikora
Ildephonse for their selfless advice, encouragement and support. Special thanks. go to my dear

friends from Busitema University;

In a special way am thankful to my family especially my parents Mr. and Mrs. Musefano Pascal,

for their support during my research.

in a similar'way am grateful to the companies where I did my research from _es_peci'ai.ly; UIRI,
UNBS, not forgetting the outstanding individuals: Mr. Godfrey K Atuheire, Mr. Kiiza Solomon,
Me. Ogwang Alex, from UIRT Mr. Ssanyu, Mr. John Okumu, the materials testing manager UNBS
all for their support to me.

1
TALEMWA BEN BU/UP/2014/550 FINAL YEAR PROJECT REPORT



APPROVAL

I TALEMWA BEN, hereby submit my final year project report for approval to my supervisors.

And declare that this research project report titled “Improving the strength of paper from Pectinase
enzyme treated banana fibres” is my original work and has never been presented anywhere to any

institution of higher learning or University before for any award

eapp———p

SIGNATURE: ....\OM S0

oS}

DATE: 0‘5@3@\? == I:ur;?e}

MAIN SUPERVISOR

NAME: Mrs. MUHAME YVONNE

SIGINATURES: . ornnsisiiiiiissnessmsmmnpiiiisiisinsen

\

CO-SUPERVISOR

NAME: DR. NIBIKORA ILDEPHONSE

SIGNATURE: i srsmensviivissosssmnassmsssin

BIRE ccucommsminiiisspssamsmonmss sy v

2
TALEMWA BEN BU/UP/2014/550 FINALYEAR PROJECTREPORT



ABSTRACT

Both fibre length and surface size have an impact on paper strength. Fiber length is used to
measure pulp properties, tensile index of paper increases with fiber length.

Surface sizing promotes desired surface properties; creating a stronger surface, binding fibers,
fillers to that surface, increases resistance and strength against water, oil and solvents which
Improves positively the physical strength of the paper.

There is an increase in paper strength and the overall increase is highest in sample 9 (7 inches
and 13% size) whose tensile strength is 64.0 Nmlg compared to the standard 33.38 Nmlg. Hence
most suitable for low weight packaging

Changes in tensile, tear, burst strength and folding endurance were as a result of changes in
fibre length and size percentage.
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CHAPTER ONE

1.0 INTRODUCTION

There are two ways to extract banana fiber, that is to say; either manually by hand or by
mechanically through a decorticator machine. Therefore, two qualities, that is to say hand extracted
and machine-extracted banana fiber, are available in the market. Machine-extracted fiber is the
low-grade fiber (inadéquately processed) and cheaper in cost while the hand-extracted fiber is good
in quality with higher price. Hand-extracted fiber has been found suitable for making high-grade
paper dug to its high purity while due to the presence of adherent pith; the machine-extracted fiber
produces inferior quality of the product. Although appreciable efforts have been made by various:
institutions like Krishi Vigyan Kendra and Khadi & Village Industries Commission (KVIC),
Mumbai, India to develop improved versions of machines for fiber extraction, even the latest
available machine (as of 2016) in the market is not able to take out the fiber in its purest form and
most. of pith remains. aftached to the extracted fiber. This pith creates problems during fibre
utilization for making specialty handmade papers because it behaves as a dead load on the fiber
thereby consuming lots of chemicals, resulting into poor quality of the product and raising
concerns about environmental pollution. Therefore, a suitable technology is the need of the hour
for improving the-quality of machine extracted fiber sothat it may become a good quality cellulosic
fiber for making varieties of handmade paper as well as. various other fibrous products, thereby

‘promoting better utilization of this valuable bio resource.(Chauhan & A.X.Sharima, 2014)

Pectinase enzyme treatmient under the optimized conditions is one of the technologies which has
been- used to improve the quality of machine extracted banana fibre which has enabled the
handmade paper manufacturers to utilize the inachine extracted banana fiber that is available at

cheaper price to produce a good guality handmade paper.{Chauhan & A.K.Sharma, 2014)

1.1 BACKGROUND

1.2 BANANA PRODUCTION
1.2.1 BANANA INTRODUCTION
Banana locally known as “matooke™ among the Baganda is a fibrous annual crop that produces a

fruit that is harvested and thereafier the crop is discarded in the garden. With the beginning of the
new millennium, people have placed a high emphasis on forést preservation and rational use of
forestry ‘and agricultural residues. There has been a growing interest of varieus industries in
renewable plant materials. Apart from incineration as a renewable energy source, biomass is also
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