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ABSTRACT

Banana stem has no Lise:aftet harvesting the fruit; there is a huge generation of waste as if

consequence of the plant life-cycle, because pseudostenis, hangers and leaves arc not

economically used. Therefore this study was, carried 'out to analyse the suitability "of Ugandan

-Musa Sapientuni banana species for-the production oftextile fi~re:.,The fibre was extracted from

the banana' pseudostem by hand, morphological characterization of fibres Was done, the fibre was

scoured usi.ng an alkali (N~OH and ,ash water) and then bleached using hydrogen peroxide,

Scouring was clone at different NaOH concentrations and ash water at different timings of 3(\ 60

and 90Iuiili.1teS respectively, Fibl'e tensile pfop erty, testing was done 'before and after fibre

treatment. The fibre morphological properties. were analysed, before any fibre 'treatment was

done .

Generally Musa Sapientum was found to, havevery robust fibres that could ,he used, In various

textile applications as industrial textiles, consumer textiles, furnishing textiles alilOI1,!? others,

Musa Sapientum fibre, treatment using alkali increases its tensile strength and young's modulus
and has got less effect.on 'fibre elongation. , Morphological characterisation ,Sl10WOO that treated

fibres' surface was rougher than 'that of untreated fibres ..

From the results, the optimum scouring .oouditions for Musa Sapientum fibre scouring is using

2g/LofNao.H or ash water ,or PH. 10 for one hour; however ash water treatment gives stronger

fibres '\Xiithhigher rnodulus-ofelasticity. High -figure of young 's modulus .signifies fibre stiffness.

Key words; Musa Sapientum fibre, optimisation, mechanical and physical properties, textile

application



2.8.2 The boiling ofbananafibres ill as), water , ; 13
CHApTER THREE: METHODS AND MATERIAtS ~ ; 14

·3.1 Raw materials ~·.; ~ ,.~.~, ~..; , 14 .

3!2·Fiber extraction , , " , , 14

·3.3 Fibre treatment ;'..h · ; · ;, ~~; 15·

3.3.1 Sco tiring: ~ ~ ~.; ;.:..~.;.~~, ,; , ~.•...~ '.;.'"~, 15

3.3-:-2. Bleaching ..' ~ " " '.' '~ ~ "!., ••• ,~~ •• , •••••.•••••••• ~••••••••••••••••••• ".16

3.4 Determination of-fibre propertles ~ l7

3.4.1Fihfe meclutnicul properties ~ , ~ ~ ; ;.••..: ~ 18

3,4.2Fibre morphalogical properiy.anlysis.: , , ! , •••••.•• /9-
CHAPTER-FDUl{: RESU'LTS~ANALYSIS AND DlSCUSsioNS· · I , 2i

4.1 Fibre morphologlcalproperttes ~ ~ , : ;· 21

4.2 Fibre mechanlcal properties , " , " :21

4.2.i.Effec:t of the alkrlli treatment onthe meclinnical fibres.properties ..; ; 28

4;2.2 Comparison of treated fibres with untreated fibres ~ 29

C~-fAPTE.R ·FIVE":·CoN-<::'LUS IONS AND ~ECOlVrMENDA TIONS , r , 32

5. J. Conclusions , · ; 32

5.2 Recommendatlous ~ , ; , 3"2

R.E·fER,ENCES · ' ·~ i ••••••~••••~•••••••t ••• t •••• ~ '1! •••••••••• ,.~~., •• "'~ ••••••••• ~ •• !'.!' •••• "~ ••••••. ~.34

APp:E·NP·ICE.S .' , " ~, " , , "........................•.......•................•..... ·.·3

....
"



CHAPTER ONE: INTRODUCTION

1.1 Background

Bananas occupy the largest cultivated area among staple food crops in Uganda and are primarily

grown 011 small subsistence farms (plots of less than 0.5 ha). In general, the Great Lakes region

covering parts of Uganda, Rwanda, Burundi, Tanzania, Kenya and ORe is the largest producer

and consumer of bananas in Africa (Smale, 2006) where per capita consumption has been

estimated at more than 250kg; the highest in the world (FAO, 1985). Specifically, Uganda ranks

second after India in the world banana production with an annual output of 9.84 million tones

accounting for 11.18% of the world's total production (INIBAP, 1999). The area under banana

production is 1.3 million hectares and this constitutes 75% of arable land (J'...JARO,2000).

In recent years, the search for alternative sources of fibers has been increasing due to the

continuous reduction of cotton yields, the main textile fibre in Uganda and other countries. There

have been many solutions to this problem; like substitution with the manmade fibres, extraction

from other natural fiber producing plants which has tried to overcome the shortage. Synthetic

fibres/manmade fibres have proved to take up the biggest percentage in the problem solving (see

figure 2), however these fibres are not eco-friendly because of their non-biodegradable nature

which has raised much environmental concern. More so these synthetics are not recyclable and

their manufacturing process is not an easy venture due to the large quantum of energy needed

during their production process (for example; figure 1)

MJ/tSis,,' 2488

-t", -r- p ..1170

Glass
31100

C::ub=-n

~ 50003 ~O~~OO 150000 ZO~OOO :50000 ~~~OOO 350000 40~OOO

Energy fOT production [UJ/t1

Figure t: Energy for production of some of the natural fibres and carbon fibre
(SOUI·Ces: SachseaLeineo; Daimler 1999; BAF A;NOV A; AVB; CELC; REO)
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