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Abstract PALF (pineapple leaf fiber) is one of the abundant sources that have been used for ages to
be processed as different end product. The methods to extract the fiber are abounding. However
comparisons between the machines are needed to ascertain the better function of machines and
whether all natural fibers can be extracted using the same exact machine. Data shown indicates that
different types of methods used to extract the fibers and sometimes theoretically worked for certain
types of fibers.

Introduction

Natural fibers have begun to pace towards becoming the main alternative source in the modern
world industry. It can be applied in various ways from composite reinforcement, textile and even
medical use. Currently, in this ‘environmental-friendly-era’ that we are living in, natural fibers
hasdefinitely gain its place in the heart of most industries as it is biodegradable and most crucially,
renewable.

There are plenty of sources which can be extracted into natural fibers, like kenaf, jute, sisal,
pineapple leaf, banana and others. However, one of the most sought after yet, undervalued source
for natural fiber here in Malaysia, to be specific- state of Johor, is from none other than pineapple
leaf. Pineapple leaf fiber (PALF) is abundantly available and can be obtained at lower cost since its
full potential is being overlooked by the community while treated as waste to which usually end up
in the dumpster or worse, disposal by incineration; defying the whole purpose of being
environmental friendly.

Certain methods and machines have been recognised to extract the PALF or any other natural fibers
whether by decorticating, crushing or retting.In hoping to attain the answer to the question, this
review will contemplate on the on extraction machineson natural fibers .

Extraction Machines

As early as 1900’s, or even long before that, people have invented different types of fibre extraction
machines that goes by different kind of names; decortication, abstraction, defibration and others.
However, they all serve the sole purpose to extract fiber from the plants. In United States of
America and Canada, fibers from plants such as flax and kenaf were highly regarded to be used as
sources for textile commercialization [5].
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7 Fig2.0 : Published Journals and Patented Machines on Fiber Extraction

2.1 Machines’ Innovations and Responses

Fig 2.0 shows the published journals and patented machines on fiber extraction which was attained
by segregating the mentioned elements according to its published and patented year. Having said
that, during the era of 1900’s, the invention and patent for fiber extraction machine were blooming
to meet the vast demand from the textile industries [23]. Ergo, explaining the reason behind
dominant patents on between years of 1920-1940 as shown in Fig2.0.Nevertheless, the natural
fibers demand met its downfall later after synthetic fiber founds its way towards society following
the World War II [23]. Not until recently, natural fibers have managed to attract and gain more
attention for environmental reason and its economical price [24].

2.2 Machines’ Novelties

Different types of fiber extraction machines have emerged for the last century, assisting humans
throughout the ages with variety of approach to offer. Table 2.0 was contrived to render a better
look on the diversity of the tools in parts of machines used to extract fiber. The data was collected
starting from early 1920°s up to 2012.From that, as shown from Table 2.0, most extraction machine
prefers to include crushing or bending as part of the extraction process. It’s really troubling since
according to F.P Gardner, by doing crushing or crumping, it doesn’t help much in extracting the
fiber, instead the fiber will become clogged as the process proceed [7,8,9], explaining the reason
why he doesn’t add the crushing process in his patented machines.

Table 2.0 : Tools part of machines used to extract fibers

~ Fiber Removing Machine for Flaz, Hemp, Ramie and
s ._other Textile Plants (1925)
- Fiber-Decorticating Machine (1926)
Decorticating Apparatus for Treatment of Sisal and
.~ other Fibrous Leaves and Stalks (1927)
Decorticating and Defiberating Machine (1934)
' Fiber Separating Machine (1937) -
Method of and Machine for Abstracting and Preparing
Fibers (1939)
Method and Machine for the Abstraction and
Preparation of Fibers (1939) '
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, ‘Decorticating Machine (1940)
'Apparatus for Abstracting and Preparing Fibers from
Fiber-Bearing Plants (1942)
Machme for Cleaning and Separating Flax or other
: - Fibrous Plants (1948)
i Apparatusf for Obtaining Fibers from:Plant Leaves
- (1955) Rl
Iled Fibre Harvesting and Decortlcatmg
: ‘Machine (1960)
Method for Decorticating Plant Material (1998)
" Plant Material Processing System (2000) -
Plant Material Processing System (2002)
Utilization of Pineapple Leaf Agro Waste for Extraction
of Fibre and the Residual Biomass for '
~ Vermicomposting (2011)
Extractlon Device for Fiber in Plant Stems and Leaves X X
(2012) '
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Even so, for the many others who did add the crusher or bender as part of their extraction tools,
have their own opinion concerning the matter. James McCrae for instance, has adapted pre-crushing
action towards the plant leaves by series of smooth rolls and washing because he has reasons to
believe that by doing so, it will avoid stressing the fibers, which will eventually damaging the
fibers. [14] Indirectly agreeing to the subject, believes that bending and pulling the fibers over and
over again thru different region at progressively increasing speeds will help preserving the extracted
fibers even more. Having full believe of this statement, [11] becoming the only patented fiber
extraction machine that doesn’t install any type of blades or knives as part of extracting tool.

It is known that, time is the essence in extracting the fiber as the chemical in the plant leaves,
change continuously progressing after the stalk has been removed, making it harder to fully extract
the fibers [12]. The reason behind this is because; [12] gummy resin or sap substances which cause
adhesion between the pulp and the fibres tend to harden following the tick of the clock. Therefore,
extracting the fiber from the plant is better to be done as soon as workable.

Few patents like , J. Cook’s and H.J Edwards’s have come up with brilliant idea that uses fluid
power to rotate the crushing and grinding wheels while in the meantime, also doing the part to wash
the fibres and the tools itself [13,17]. Water was also used to assist the removal of the impurities
from below apparatus while guiding the partially cleaned fibres thru machines in proper sequences
[17]. These re no doubt are excellent ways to fully utilized natural resources whilst being
environmental friendly. Some also did outstanding job in being aware of the environment like
having drums to collect residues placed beneath the machines [10] or even using the unwanted pulp
as biomass for vermicomposting [20].

Other than that, the huge difference between most of the machines is the structure of the fiber that
produced, depending on what industries or end product the fibres will be turned into. If according to
Laxmikant Chari [21], the end product of the extracted fibers are invested into paper company, thus
explicating the end form of short fibers produced from his machine. Whereas, the rest of the design
usually will have their way, going for long fibers to be turned to textile industry [6]. Prior to this,
James McCrae [14] has patented his machine in a way that the fibre produced from leaves will be in
the form of tow directly without necessity of any converting or additional steps like kneading to
ease the next party, turning the tow into yarn [7].

Conclusion

As for the conclusion, different types of natural fibers have its own strength and weaknesses, which
too goes the same for the different types of patented fiber machines. Nonetheless, PALF definitely
needs more attention in terms of both, chemical properties research and its extraction machine since
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it is still lacking in a few aspects such as the time constraints for the hardening resin, the
establishment of whether to include crushing methods and others. Hopefully,this review benefits the
rising PALF industry in years to come.

Acknowledgement

The authors are grateful to the Universiti Tun Hussein Onn Malaysia (UTHM) with grant support
under Ministry of Higher Education (MOHE)and others who have involved in making this review
happen.

References

[1] David B Dittenber, Hota V.S GangRao : Critical Review of recent publication on use of Natural
composites in infrastructure (2012)

[2] K.G. Satyanarayana, J.L. Guimara“es, F. Wypych : Studies on lignocellulosic fibers of Brazil.
Part I: Source,production, morphology, properties and applications (2007)

[3] Z.N. Azwa, B.F. Yousif , A.C. Manalo, W. Karunasena: A review on the degradability of
polymeric composites based on natural fibres [2012]

[4] RIM.N. Arib , SM. Sapuan , M\M.HM. Ahmad ,M.T. Paridah , HM.D. Khairul Zaman :
Mechanical properties of pineapple leaf fibre reinforced polypropylene composites (2004)

[5] Leduc, Philip J. (Humboldt, CA) Hill, Leslie G. (Humboldt, CA)Kelly, David H. (Humboldt,
CA) Stratton, Mark A. (Saskatoon, CA): Plant material processing system (2000)

[6] Graham, Mclaurin Thomas Robert, Duncan:Machine for cleaning and separating flax or other
fibrous plants (1948)

[7] Gardner, Frederick P. (517369): Method of and machine for abstracting and preparing fibers
(1939)

[8] Gardner, Frederick P. (2177646): Method and machine for the abstraction and preparation of
fibers (1939)

[9] Gardner, Frederick P. (2293056): Apparatus for abstracting and preparing fibers from fiber-
bearing plants (1942)

[10] J. Figueria : Fiber Removing Machine for Flaz, hemp, Ramie and other Textile Plants (1925)

[11] Leduc, Philip J. (Humboldt, CA) Hill, Leslie G. (Humboldt, CA) Kelly, David H. (Humboldt,
CA) Stratton, Mark A. (Saskatoon, CA):Method for decorticating plant material (1998)

[12] Cary, John E. Shafer, Russell E.Valerie, Cary (2939181): Self propelled fibre harvesting and
decorticating machine (1960)

[13] J.Cook : Decorticating Apparatus for treatment of sisal and other fibrous leaves and stalks
(1927)

[14] James, Mccrae (US2722039): Apparatus for obtaining fibers from plant leaves (1955)
[15] Burkardt, Anton F. : Decorticating machine (1940)

[16] Patterson, David E : Fiber separating machine (1937)

[17] Edward, Haynes Joseph : Decorticating and defiberating machine (1934)

[18] Mchenry, Clinton E. : Fiber-decorticating machine (1926)

[19] ZHANGJIAGANG SHENGTAI FIBER CO LTD (CN201018898): Plant stem leaf fibre in
device for extractingExtraction device for fiber in plant stems and leaves (2012)



Advanced Materials Research Vols. 781-784 2703

[20] Shymal Banik, Debasis Nag & Sanjoy Debnath tilization of pineapple leaf agro waste for
extraction of fibre and the residual biomass for vermisomposting (2011)

[21] Laxmikant Chari : Fiber Extracting Machine
[22] W.O Lambert and G.H Pound (US1389883): Fiber Extracting Machine (1921)

[23] Kvavadze E, Bar-Yosef O, Belfer-Cohen A, Boaretto E,Jakeli N, Matskevich Z, Meshveliani
T. : 2000-Year-Old Wild Flax Fibers (2010)

[24] Balter M. :Clothes Make the Human (2004)

[25] Van Soest, P. J., J. B. Robertson, and B. A. Lewis. : Methods for dietary fiber, neutral
detergent fiber, and nonstarch polysaccharides in relation to animal nutrition (1991)



Advances in Chemical Engineering IT1
10.4028/www scientific.net/ AMR.781-784

Review on PALF Extraction Machines for Natural Fibers
10.4028/www.scientific.net/ AMR.781-784.2699





