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Pineapple Leaf Fibre (PALF):

From Waste to Wealth

INTRODUCTION

Inagricutural processes, a lot of residueis produced during
harvesting or processing adctivities which is called agro-
waste, Currently, theagro-waste has created environmental
and technical issues at the disposal stage. Transformation
of agriculture waste to wealth is @ good approach in order
to develop a sustainable agricufure industry in our country.
Mowadays, most of the agro-waste is disposed to setveas
fertilizer or burnt in an open fied (Figure 1). Both methods
are ineffective and contribute to enviranmental pollution.

Figerre 1 Coew feld bueming of piresgole earl

Open-field burning is & process of uncontrolled
combustion during which carbondioxide (CO, ] is ernitted into
the atmosphere along with carbon monoxide [(SO0], unburnt
carbon [CH, ) nitrogen oxides (MOx] and comparatively less
armount of sulphur diokides (S0, (Butchatah G et al 2009).

In pineapple cultivation, the pineapple leaf can be
processed to produce | value-added produd. In the year
2010, the total planted area of pineapple was 17601
hiectares (Perangk=an Agrormakanan, 2010) and the total
estirmated amount of pineapple leaf produced was 28,469 MT.
Extraction process of pineapple leaf fibre can be conducted
rmechanically by using 2 kenaf decorticating rmachine. This
rmachine iz very effective and practical in transforming the
pineapple leaf to value-added rmaterial.

PROCESSING OF WASTE TO WEALTH

There are several important steps involved in processing
pineapple leaf to value-added material, namely extraction,
dryingand grinding. The pineapple leaf is manually collected
at the farm by using hand aids (Figure 2). However, ot the
cormmercialisation stage, the leaves should be collected by
using rachinery to increase processing efficiency.
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Figeire 2 Fireanoke leaves fom fam

The extraction process of pineapple leaves to obtain fibre
is carried out using the kenaf decodicator machine (Figure
31 This rmachine is able to separate the fibre from the other
particles. The machine is powered by a 20HF diesel engine.

Figere 3 Weckamical exdracton of pireaoole leaf e
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The extracted fibre will be dried ina solar drying house to
reduce moisture content in its paricle (Figure 4). Initially, the
roisture content of pineapple leaf fibre after the extradtion
processisB5%to 70%. Thefibre can be dried ina sokar drying
hiouse for 3days [depending on weather conditions] to attain
15% moisture content. The rmain purpose of this process isto
preparethe material for the next process requirement.

The temperature and relative humidity inside the Solar
Drying House (ISDH) for three days are recorded with 2



Flgure 4 Dnging process of pineapnie feaf fifre In a solar dnying house

Data Logger (WatchDog). Based on the recorded data, temperature range
[S0H is S8°C (maximum] and 24°C (minimum) as shown in Figure 5. The
temperature would start to increase fram 8.00 a.m. to 3.00 p.m. Thereafter,
the temperature would begin to decrease until 10.00 p.m. and the minimum
temperature would be maintained until 8.00 a.m. the next day.
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Figune 3. Granh of termperature vs. Hime (houwn) 150H

The range of relative humidity (RH) is96% (maximum) and 20% (minimum)
as shown in Figure 6. The relative humidity would start to drop at around
B.00 a.m. until 1.00 p.m. After that, the relative humidity exhibits a constant
at minimum value prior to a gradual increase at 4. 30 p.m. until it reaches the
maximum value the next day. Apart from temperature and relative humidity,
there are other factors which may influence the drying rate of the fibre such
as layer thickness. particle size and the stirring process.
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Fiyure 6: Graph of relative lumidity vs. time fhown 1S0H
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After the drying process is
cormpleted, thedried pineapple
leaf fibre is ground with a2
cutting mill to further reduce
the panicle size of the fibre
(Figure 7). Powered by a 1510
electric motor, the cutting mill is
suitable for laboratory use The
ground fibre is filtered using a
sieving mechanism to produce
8 standard size of padicle
(Figure &) The pineapple
leaf fibre shown in Figure & is
filtered using | 0.3mm sieve.
In this process, several siZes
of the sieving mechanism are
evaluated to produce fibres of
different quality.

The ground fibre is wvery
useful to  produce  value-
gdded products such as bio-
cormposite and bio-fus.

Figgere 1 Ceblimg ar il
o grimd PALF

FUTURE DEYVELOPMENT
In future, improvernent of the
existing  process,  product
development and economic viabiity assessment must
be completed prior to the commercialisation stage of the
technology. Improvemnent of the existing process includes
rmachinery evaluation fowards technology up-scaling.
Product developrnent should be conducted to completethe
technology development cycle. For example the ground
fibre can be processed to produce engineered wood
products. Mowadays, | lot of research pertaining to product
developrment from waste has been conducted by research
institutions and local universties. In order to determine
technology viabilty, economic analysis must be performed
to obtain befter revenue indication in the future.

Figeere B PALF in povder B
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CONCLUSION

FProcessing of pineappleleafto providevalue-added products
is 2 befter approach to reduce the waste for 2 sustainable
agriculture industry. Thefibre can be used to produce a wide
range of products for diverse applications.
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