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HANDMADE PAPER FROM RAPHIA
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ABSTRACT: Raphia obtained from the dorsal suface of the leaves of faphia hookeri was examingd as  possible 1aw matanal for
paper making. Analysis showed that it contmins 2.2% ash and 3.0% moisture but the latter is reduced 10 8.0% on air drprg. fts
sokedities in hot water snd 1% NaOH are 5.0% and 10.0% respactively while Lenzene-ethanol mixture (2.1} extracts 54% of the
material. It has a five length of 1.26mm and 8 0.014mm width and contains both lignin and resin Bcids. -

Baphis s easiy pulped and blesched with 1, CH LOOH mixture (1:1) and & solvtion of sodium hypochiorite yielding 45.0% and
50.0% puke respectively, Sheets of papsr manusly mads from the unbaaten pup stock with 8 locally fabricated fand mould have good
formation with soft texture snd water sbsorbancy capacity of 4.87; low tensile-8ar strength of 24 SNm' and are readily disintegrated
in water. Such papers are suitable for malong water dispossable tissues snd paper fowels.

INTRODUCTION

Paper produced manually is referred to as hand-
made paper. However, the quantity of handmade
paper could not meet with consumers demands and
therefore during the industrial revolution in Europe
paper making machines were introduced to pioduce
more paper based on the mechanisation of hand
made paper technique (Watson, 1978). Today, nearly
all the papers are machine made. Machine made
usually have smooth surfaces against the

-~ {ndulations present in handmade papers and which
are of special interest to the artists. Another disad-
vantage of machine made papers is that the stored
life is shorter than.that of handmade paper. Thus,
some specialty jiapers are still presently produced
byhand. Also, paper making machines are becom-
ing very expensive to purchase and maintain and
developing countries like Nigeria find it difficult to
run paper mills. There is the need therefore to ap-
ply simple, economic and easily adaptable technique

to produce paper.

Raphia is & natural cellulosic composite mate-
rial formed at the dorsal side of the leaves of the
 plant Raphia hookeri.- It is obtained frons the leaves
by carefully peeling the upper face covering layer
with fingers. Traditionally, raphia is used in making
bags, mats, baskets and decorative wearing appar-
els for cultural and dancing troupes during festi-

vals. Recently, it isalso used singly or in combina-
tion with leather and rubber tomake shoes and other
souvenirs. However, these raphia products usu-
ally have inferior qualities as compared to products
from leather only and modern polymers. This is
because raphia readily absorbs water and is easily
attacked by insects. Also, althuugh raphia is easily
dyed with bright colours, these usually dull off
shortly after exposure to sunlight and contact with
water. Attempts to modify raphia chemically with
bleaching and pulping agents reduce the cellulose
strands into mere fibres and make it unsuitable for
the traditional proucts. This paper reports the work
on a possible alternative use of raphia as a raw ma-
terial for paper making and examines the properties
of handmade paper from rapliia.

MATERIALS AND METHODS
Extraction of Raphia: The fresh leaves of a mature
palm wine tree (R. hookeri) were obtained in Uyo.
The average length was 114.25cm and the width
measured 2.65cm. The raphia was peeled from the
dorsal surface of each leaf. The average length and
width of the raphia strands were 98.5cm and 7.7mm
respectively. These strands were cut into pieces,
each of 0.5cm length, dried in air and kept for fur-
ther work. All chemicals were purchased from the
chemical stores.
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Determination of the Characteristics of Raphia

The solubility of raphia was determined in hot
waltcr and 1% NaOH according to Britt (1981) while
the percentage extractive in benzene-ethanol mix-
ture was carried out according to Tappi Standard
Procedure (1976). Moisture and ash contents were
determined by following the procedures of Brown-
ing (1977). Triplicate determinations were made and
the average calculated. The fibre length and width
were determined with an optical microscope. The
presence of lignin and rosin were established by
following the method of Browning (1977). A single
stage pulping and bleaching of the raphia was done
with (1:1) H,0,: CH,COOH mixture and commercial
3.5% hypochlorite solution (parazol) and the yield
was determined (Casey, 1980). The results ofthese
determination are presented in Table 1.

Paper Making:

Making of the hand mould: The hand mould of
edge dimensions 20cm x 26cm and the wire section
of 13cm x 13cm, consisting of iron rods base was
covered with nylon gauze and mounted on a
wooden frame (the deckle). All the materials used
for the construction of the mould were collected
locally and welded together.

Preparation of the Pulp stock: A stock of 0.12%.
consistency was prepared by dispersing 10g of the
pulp in | litre of water followed by manual disinte-
gration with a steel rod and final dilution of the
stock to 8 litres in a bucket. The suspension was
subsequently poured into a basin,

Sheet formation;

Paper sheets were formed using the prepared
stock and the hand mould by following the method
of BPBMA (1936).

Paper testing:
The paper made was tested for certain desir-

able properties:” The length, width, thickness and
weight were measured directly with appropriate in-
struments while the volume, density and grammage
were calculated using standard formulae. Thetear-
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tensile (T-T) strength was measured with a spring
balance using an adaptation of the standard proce-
dure of Britt (1981) while the water absarbency ca-
pacity was determined by direct immersion method
(Robert et al., 1985). Moisture was determined fol-
lowing the method of Browning (1977). Theresults
are shown in Table 2.

Table 1: C| isti i

Moisture content (fresh sample} (%) - 300
Maoisture content (Dry sample) (%) - 80
Ash (%) - 2
Solubility in hot water (%) - 50
Solubility in 1% NaOH (%) - 100
Benzene: athanol extract (%) - 54
Fibre length (mm) - 126
Fibre width (mm) - 0014
Pulp yiekd:

H.0, pulp (%) - 450
HOC! pulp (%) - 500
Lignin (Phlorogucinol) +(dull red)
Rosin (Liebermann - Storch) +

D i

Table | shows the characteristics of thie raphia.
The moisture content of the fresh sample was higher
than that of the air dried sample. This implies that
the fresh raphia should be dried in air or at a-lower
temperature. 60 - 80°C before using it for any mate-
rial construction or sale. Thus, it is more economi-
cal to buy air dried raphia with higher solid content
than the fresh sample, 0

The solubilities in hot water and 1% NaOH
were relatively low compared with the values ob-
tained for non-woody plant parts, e.g. Pandanus
candelabrum (root 30.5, 25.5, stem: 30.0, 33.3; leaves
26.5, 31.0% (Akpabio and Eno, 1997). The amount
of 2:1 benzene-ethanol extractives was also lower
than that of the leaves of P. Candelabrum (16.3%),
because the latter result included the chlorophyll
content which is not present in raphia.
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Table2: Some paper properties of the raphia paper and the bleached unbeaten kraft putp paper.

)opcrlies Raphia Paper

Kraft Paper
Grammage (GSM) 674 688
Area (nv')- (m?) 0.017 0.017
Caliper thichness (m) 021x10° 0.28x10?
Volume(m'} 36x 10¢ 48x 10%
Density (Kg/m") 3181 2440
T-T force (N) 0.49 0.59
T- T strength (N/M) 245 278
T-T index (NM/g) 036 040
Moisture content (%o) i 8.1 82
Absorbency capacity (AC water) ¢ 487 440

It is evident from Table 1 that raphia contains
short fibres with narrow width and a 1/wratio of 90
which indicates that the fibres ure less tlexible than
the leaf fibre of P. candelabrum with fibre length of
1.98mm, width 0.118mm and 1/w ratio of 168.4
{Akpabio and Eno, 1997). Also, the initial bright-
ness of the raphia pulp after bleaching was compa-
rable to that of the bleached imported kraft pulp.

Table 2 shows some properties of handmade
)zphia paper compared with those of imported -

bieached kraft pulp paper. Réphiz paper was found
to be denser, thinner and less bulky than the kraft
i, : - .

. Although the tensile-tear (T - T) strengths of
both types of paper were generally low, the kraft
paper had a higher value than the raphia shects.
The low strength property can be explained by the
fact that the pulps were not beaten. According to
Britt (1981), development of strength properties in
the paper is associated not only with the fibre length
of the pulp but also with the process of refining
(beating).

The water absorbency capacity of raphia pa-

per {water leaf sheet) wes slightly highet than that -

of the kraft pulp while the water absorbency capac-
ity of a commercial tissue paper was found to be
45.
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This result shows that raphia paper even when
unbeaten, is very absorbing and such hand made
paper can be adapted for use as absorbent tissue
paper and paper towels. Since it is a weak paper, it
readily disintegrates when immersed in water and
this makes for easy disposal of sucli paper by water
system.

On the other hand, :tmaybe blended with other
pulps to make other or the pul

may be mechanically an chemlcal treated to
strong p:Eers Besides the use of raphia pulp i m
paper making, experiments have shown thatit isa
potential source of cellulose derivatives especially
celiulose acetates used in the textile and plastics
industries,

CONCLUSION . . . PR

e study shows that raphia is a suitable ma-
terial for making pulp and paper. Unbeaten hand-
made waterleaf sheets give good water absorbent
papers suitable for tissues'and paper towels, Hand
moulds can also be fabricated from locally available
materials. In Nigeriatoday, papers are highly con-
sumable products but scarce in quantity, as well as
being expcnswe Itis hoped that if handmade pa-
per venture is set up, using pulp from raphia and
other suitable agricultural wastes (e.g. maize straws
(Britt, 1981), and locally fabricated hand moulds, it

- will be profitable and wilt contribute to the economy -

development of the country by creating employ-
ment opportunities and providing useful paper prod-
ucts for local application.

REFERENCFS

Akpebio, U. D. deno,B.S.(l997). “Papa&om
ﬂmRoutStanandLumofmmm
brum  (screw pine)”. A paper presented at the
20th Annual Conference of Chemical Society of
Nigeria, 215t - 26th Sept., 1997 Kaduna.

British Paper and Board Makers Assocuuon
(BPBMA). (1936). Second Repart of the Technical
Swﬂmd‘mm:dm,pp%9m

Britt, K. W. od. (1981). Wﬂ:
M‘mu Van Nostrand Reinhold,

Browning B. L. (1977). Analysis of Paper, 2nd od.,
Marcell dekker Inc., New York.

U. D. Akpabio, Handmade paper from raphix

Casey, . P. (1980). Pulp and Paper, chemistry and
Chemical Techriology, Vol 1. 3rd ed., John Wileyand
Sons, Canada, pp. 633 - 764.

Robert, . C., Gamer, D., Akpabio, U. D. (1985). Neu-
tral Sizing and Mechanism of Akyiketene Dinner Siz-
ing” in Transactions of 8th Fundamental Sympo-
sium (PIRA), Oxford (U.K) Vol. 2, pp. 815 - 857.

TAPPI Standards. (1976). T 204 OS 76, Technical
Association of Pulp and Psper Industries, Norcross,

Ga,USA
Watson, B. G. (1978). “Historical Introduction: Hand-
made Papers” [n:

In: Paper snd Bosrd Manufactuce,
(Grant. J,, Young J. H., and watson, G. A., eds) Brit-
H\PwmdpmdlnMame
pp 1-23.



