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Abstract:

This study is an experimental research aimed at providing a cheap kiln firing alternative from
available waste materials to enhance teaching of ceramics at basic schools. Ceramic materials were
collected, processed and made into small decorative pieces (samples). While, waste materials such
as used papers, charcoal and other combustibles were collected as fuel for the kiln. Metals, bricks,
used papers and kaolin were used as building components for the kiln. Chicken net was used as
skeleton to reinforce the kiln wall. Thirty six samples of cast ceramic decorative wares were stoked
and subjected to firing test in two different sessions. It was observed after the firing through visual
assessments, that samples fired in Paper Kilns PKA and PKB cracked at 16.6% and 5.5%
respectively and breakages of 2.7%was noted in total.
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1. Introduction

Ceramics is the art and sciences of processing and refining clay using fire to form durable vessels
of different sizes, shapes, textures and colours from malleable clay. Munai and Sadiq (2005)
acknowledged that this traditional has been in existence in Nigeria for many thousands of years
before the colonial intrusion. At the inception of western education in Nigeria Gukas (2005) noted
that, Arts and Crafts were not regarded as subjects to be taught in schools because it was believed
that children would have been taught such at home according to traditional norms. At that time
education was focused on reading and writing to train people as clerks to serve the colonial
government. As time progressed the importance of crafts in the general development of the people
later led to the introduction of Arts and Applied arts into the formal learning system of the country.
This avails trainees the opportunity to acquire appropriate skills, abilities and competences. It also
serves as equipment for individual to live and contribute to capacity building in the society.
Unfortunately, teaching of ceramics as a visual art has been on the decline in South-western Nigeria
schools; as more emphasizes have been placed on other visual arts. Ewule (2004) opined that when
art is being mentioned, it is often misconceived as only an ability to draw and paint. That is in
schools were art is taught, ceramics or pottery is taught occasional given little or no recognition
when compared to drawing and painting. Though ceramics is contained in the schools general
syllabus, it is not taught as required in most schools, because art teachers who are not ceramic
specialists either do not want to work with clay or lack experience required to handle ceramic.
However, in situation where the art teacher is either a sculptor or ceramic specialist willing to work
on clay, the availability or cost of purchasing standard kiln limits the process. The worst part of it
all is that some art teachers instead of looking for alternative, encourage their students to be lazy by
awarding them marks for wares they bought outside the school as continuous assessment. This
attitude eventually does not provide students with required skill and motivation for standard
ceramic education. In Southwestern Nigeria, fine art tagged as Cultural and creative arts usually
taught as subject in lower classes. Unfortunately, as students advance towards higher classes, they
tend to incline towards science, technology and commercial courses even when they are skillful in
visual arts. This cannot be unconnected with wrong counsel given to them by parents, guardians
and teachers who berates ceramics as a course worthy to be studied at tertiary institution. Pilot
studies carried out in schools across the research area revealed that public schools are not equipped
with the required facilities for teaching ceramics. Interaction with selected art teachers further
confirmed that ceramics in school curriculum is taught as topic and not as subject, which often end
at green-ware models. Another is the issue of admission brochure which gives no preference to
ceramics as a course of study in tertiary institutions resulting to the low turnout of students
applying for ceramic.
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Ceramic materials basically clay has the characteristics of responding to the force of deformation at
moist state. When they are green or at bone hard they still have the tendency of slaking in water so
without heat treatment or firing process, no ceramics is said to be complete no matter the effort put
into it. This process takes place in a housing built with refractory material which has the capacity to
accumulate and retain heat directed into it, thereby creating a confine in order to bake ceramic
wares at high temperature without getting damaged (Simon and Bruce, 2013). In the earliest pottery
firing history, there was no kiln. Joaquim (1994) revealed that wood and grass was used as fuel in
open bonfire before kiln was discovered. Kiln building and design have passed through many
centuries of evolution from primitive to the advanced electronic programmable kilns. The cost of
purchasing imported or locally constructed kiln and government focus on science and technology
makes it difficult public schools to own kilns. Having considered the efficacy of kiln in ceramic
education as art and science of materials it is imperative to provide an alternative kiln as teaching
aid from the grass-root. This study is an experimental approach targeted towards providing a cheap
alternative kiln as teaching aid to schools who cannot afford expensive. Hence, looks at waste
combustible materials as potential low cost fuel and alternative kiln building materials to aid firing
of pottery and teaching of ceramic in Cultural and creative arts.

2. Materials and methods

2.1 Paper Kiln

Paper kilns is an alternative type of kiln made of papers, kaolin, chicken net and other combustibles
materials. The name paper kiln was given basically because paper happens to be the major
constituent of the external kiln wall. The origin of the paper kiln as suggested by the Turkish
Ceramics Federation might be taken back to the ceramic kilns used by American Indians; and can
be liken to Renn kilns used in production of iron in early 2" Millennium B.C. The structure looked
primitive, but fairly modern. The conical structural design of paper kiln took its inspiration from
the old Roman kiln design. It is important to note that not all waste materials can be used as fuel in
kilns. The size of a paper kiln depends on the amount of wares to be fired in one pack. However,
Charlot (2005) suggested that it is better to have two smallish kilns than one bigger one that would
not be effective.

2.2 Materials sourcing and processing

Materials needed for this experiment include old papers, bricks, grate, wood crumbles, charcoal,
sawdust, chicken net, water and powdered kaolin. Some of these materials were collected within
neighborhood, while others such as chicken net, and metals scraps were purchased in the local
market. A metal grate was constructed with the scraps at the Federal University of Technology
Akure (FUTA) welding unit. Combustibles such as old books and newspapers, wood crumbles,
sawdust, charcoals were collected from donors. Samples of ready-made green cast wares (unfired
pottery) were produced at Ceramic studio of Department of Industrial Design, FUTA. Raw kaolin
was sourced, excavated, dried, crushed and sieved to powder.
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2.3 Construction of paper kiln

Paper kiln construction is interestingly participatory but caution has to be take when under aged
students are involved. This experiment was carried out in an open space provided it will not prevent
flow of traffic. Three bricks were arranged on a level ground as tripod or hearth and metal grate
was placed on them. Old newspapers were spread on the grate, charcoal was poured on it as
cushion to the green ceramic ware setting. A wooden plank was placed vertically at the center as
temporarily supported with four other planks, to create space for the chimney. Charcoal, pieces of
wood crumbles, paper and sawdust were stoked with the wares around the standing plank. Roll of
individual sheets of papers were made and masking tape was used to keep the rolls from unfolding.
Plaits and braids of the rolled old papers were used to fasten the arrangement. The kiln was packed
with layers of combustible waste to fill in the remaining spaces. Then twigs were tied round the
structure with chicken net. An empty can of used dry powdered milk was cut and worn on the
erected plank in the structure to act as chimney. Dried powder of kaolin was soaked in water to
form paste. The waste papers were pasted on the structure using the kaolin paste as a binder and
also forming insulating cover. The paste was rubbed on the paper and more spread over the kiln
repeatedly until a slightly wall thickness was achieved covering the structure from the chimney to
the tripod brick base. Then the vertical plank was removed to create hollow at the center of the
structure.

2.4 Kiln test firing

Firing test was conducted twice using paper kilns. A total of thirty six slip cast decorative pieces
was prepared for stoking. Eighteen cast pieces was fired in each kiln. The first kiln A (PKA) was
constructed with 1cm wall thickness while the second kiln B (PKB) wall was built with 1.5cm
thickness. For each of the test, fire was ignited at the bottom through one of the fire holes. As the
fire ignites and smoke was observed coming out of the chimney outlet, the fire ignited at the base
was covered to prevent rapid firing which may result to thermal shock. The kiln was left to smolder
until the smoke turned to flame. And it was observed during each of firing process that the kiln was
able to attain temperatures above of 500°c.At the temperature peak point the ambers formed from
the charcoal began to make the structure glow at night. At this point the kilns were then allowed to
cool down naturally. At the end of the firing test PKA was looking weak as part of it has collapsed
sideways but PKB though looking fragile still retained its original shape even after firing. The
kaolin coating on the paper for both samples still remained white but the paper had burn off into
ashes leaving a slightly hard refractory wall. Finally the kilns were dismantled, chicken-net was
retrieved and ash was disposed. Immediately, while collecting the fired buit wares, it was noticed
that 2.7% of the wares in PKA were broken while none was broken in PKB. Another simple
observational test was conducted after collecting them from the paper kilns. During further test it
was observed that biscuit from PKA gave clear brick colour signifying a fairly oxidized atmosphere
and some of the test piece has minor cracks. As for PKB, there was no breakage, the biscuits only
appears with contrast of some patches of carbon trapped effect indicating reduction during firing.
When all fired biscuits from both kiln samples were soaked in water they did not slake but the
cracks were revealed. 16.6% of samples fired in PKA cracked and 5.5% of samples in PKB cracked
also. All the good samples in both kilns gave ringing tones while tapped. The highest temperature
recorded during both firing tests was 680°C. This implies that the thickness of PKB was an
advantage over PKA.
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3. Conclusion

Making of a paper kiln is relatively easy and the firing process is predominantly thrilling and
interesting; having considered the cost of purchasing imported kilns or constructing efficient local
kiln. Unfortunately, the exchange rate for purchasing imported kilns makes it impossible for
schools to venture into ceramics without government intervention. As teaching aid in schools,it is
interesting to note that some material termed as waste can also be useful for ceramic glaze, fuel or
kiln construction.It is simple, cost almost nothing and can be produced by any student. This
experiment was a creative improvisation and renovation which can be achieve through the
recycling various waste. In standard practice paper kilns may not be recommended as an alternative
to the standard firing in kilns with controlled environment. A paper kiln only has the capacity to
produce small decorative vessels pleasant to the eye. It provides for experimentation with different
materials and is undoubtedly a very valid alternative educational tool.

4. Recommendation

This study endorses the use of waste combustible materials within school premises as potential no-
cost fuel and alternative kiln material to aid teaching of ceramic in cultural and creative arts.
Having considered the importance of firing and efficacy of kiln in modern ceramic, it is imperative
to revisit and update the curriculum content of art and crafts from the elementary schools; to ensure
continuity of local craft and proficiency in modern craft. It also offers various possibilities in terms
of smoking effects through carbon traps achieved during reduction firing. It is advisable that
teachers in the schools be educated through workshops to adopt the use of simple alternative such
as paper kiln for their teaching aid. But serious caution must be taken to ensure that students are
properly guided to prevent accidents. There will also be a need for the government to provide
adequate training policies to favour the growth of ceramic art and also provide conducive facilities
for teachers to see to the implementation of ceramics.

Plate 1: Green ceramic cast ware samples
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Plate 2: Arrangement of PKA with light fueling materials
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Plate 3: The sealed PKA smoldering
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Plate 4: Picture of PKB during night firing

Plate 5: Enlarged picture of samples inside a collapsed PKA wall
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Plate 6: Successfully fired samples from PKB

Plate 7: Broken samples from PKA
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