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ABSTRACT 
Ceramics are generally made by taking mixtures of clay, earthen materials and water, 
shaping it into desire forms which when heated become hard, impervious and durable 
for utility and aesthetic purposes.  Once ceramics clay body is prepared, it is therefore 
shaped by any clay forming techniques which is subjected to desired heat temperature 
oven known as kiln. A kiln is a refractory chamber specially constructed using 
refractory bricks for application of heat on the clay body which brings about a 
chemical change to the clay body.   The resulting clay material from a firing process 
becomes hardened.  Often, ceramics are covered in decorative, waterproof, paint-like 
substances known as glazes. The application of ceramics product is used in various 
applications such as aviation, automotive, construction, electronics, household, and 
medical sectors; components and assemblies for industries as diverse as chemical, 
petrochemical, beverage, power distribution, mining, and textiles, among others. In 
Nigeria, the ceramic industry is faced with non-performance which has been traced 
mainly to the non-favorable economic environment present in the country. The 
ceramic industries could not function effectively because it lacks necessary 
infrastructure for its production and also, there exist a comparatively high margin in 
cost of ceramic products made in Nigeria with its foreign counterpart. The major 
infrastructural problems in ceramic production in Nigeria are listed thus: high cost of 
necessary materials, expensive energy generation, lack of fabricating equipment 
especially ‘kiln’, lack of processed materials and finally, limited research centers for 
ceramics material processing. For the nation to survive this downward economic 
trend, it becomes imperative to create strategies that are innovative and adaptable to 
combat the present national crisis. In line with this, this paper recommends Barrel kiln 
as a practicable alternative to other kiln firing. A barrel kiln is a type of kiln made 
from waste barrel oil container or any container that has been lined with refractory 
materials (such as brick, ceramic fibers…) to enable the container to radiate and 
conserve the heat during ceramic firing process. Data from secondary sources will be 
used in the course of the research.   

KEYWORDS: Ceramics, Pottery, Ceramics practice, Infrastructures, Small, Medium and 
Large Scale Industries.  

Introduction 

Clay is the longest known and most common of the ceramics. It has its origin in the 
mechanical and chemical disintegration of rocks. Clays are complex alumino-silicate 
compounds containing attached water and is the most common and abundant mineral 
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on earth. The industrial products obtainable from clays include, refractories, chemical 
stoneware, electrical porcelain(insulators), bricks, tiles, Portland cement, filters, 
sanitary wares, drilling mud, ceramics and pottery. (Adindun C et al 2014). Pottery 
making is one of the living arts that have been in existence for thousands of years 
since man discovered the need for its usage.  

Pottery and ceramics have been an important part of human culture for thousands of 
years. From prehistoric storage jars to tiles on the space shuttles, pottery and ceramics 
have played a key role in innumerable human endeavors. Technically, ceramics are 
those things made from materials which are permanently changed when heated. Once 
clay is heated (fired) to between 660⁰ and 1470⁰F (350⁰ and 800⁰C), it is converted to 
ceramic and cannot be reverted back to clay. Pottery include vessels made as pots, 
dishes which are made with clay that is baked in an oven. The difference between 
Pottery and Ceramics is that pottery is a form of ceramics while the term ceramics is 
of a broader scope and encompasses the science of application of heat on materials 
with respect to different uses. Worthy of note is that molding materials into artistic 
and functional objects is not limited to the use of only clay, other materials like glaze 
is also used in the field of ceramics. Physically, there is no distinction between 
ceramics and pottery because they are both made the same way. Each piece must go 
through a process that includes forming, firing, glazing, and re-firing before it is 
completed. Pottery constituted one of the oldest surviving craft widely practiced in 
Nigeria and often passed down from generation to generation under the aCeramic 
Practice in Nigeria apprenticeship system until the advent of western education.  

Over the last 60 years, pottery have transformed from the rural practice to modern 
method influenced by foreign contact with the western European potters and the 
formal institutionalization of teaching and learning of pottery in Nigerian tertiary 
institution which started toward the late 1950s (Kashim I.B, Adelabu O.S 2013). 
Although a good number of ceramic industries emerged and flourished in Nigeria 
from the mid-20th century, in the wake of an unstable economy that started in the late 
1970’s, and ongoing recession in 2017. Majority of the small, medium and large scale 
ceramic industries were forced to close down due to operational hitches poor 
infrastructural facilities, high cost of alternative energy source, high cost of 
importation of raw material and spare parts, and finally, high cost of ceramics 
products. The vast potentials for ceramic practices in Nigeria as noted by Kashim I.B, 
Adelabu O.S (2013) could not be attained due to the inescapable economic crisis 
bewildering both the small, medium and large ceramic industries. Manufacturing 
sector at all levels in Nigeria is performing below-expectation  many sectors, such as 
ceramic industry, glass industry and textile industry among others, are faced with  
difficult times as a result of the ongoing financial melt down. 

Akinbogun (2013) in his research “A survey of small-scale ceramic enterprises 
established in south-western Nigeria from post-independence Nigeria of 1960 to 2004  
examined their characteristics in terms of the facilities available for production, types 
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of wares produced submits that the current situation in the nation were against 
survival of  business environment in Nigeria and also notes  that the small medium 
and large scale businesses are closing down. These industries are supposed to be the 
economic nerve centre of a developing country like Nigeria. The position of ceramic 
technology in Nigeria should be that of a veritable tool in the development, sadly, the 
industry faced with neglect, lack of manpower, in-adequately funded, poor 
infrastructure (epileptic power supply and water) and so on. A synthesis of literature 
on ceramic industries in Nigeria revealed a paradigm of failure and retrogression. 
Authors like Agberia (1997), Ojie (2000), Oyeoku (2003) decries the decline of 
ceramics industries in Nigeria; they observes that out of 22 or more ceramics 
industries set up between 1960 and 1992, only eight could be said to be operating at 
above-average capacity.  

The ceramic industries in Nigeria could not function effectively because it lacks 
necessary infrastructural facilities like elctricity, and also lack of ceramic materials 
processing plants, and poor economic state. the lack of adequate material processing 
centres in the country. Ceramic materials like glaze, clay, and necessary spare-part to 
construct the equipment needed in the ceramic industry. For example, most of the 
electric kilns available in industies and also the tertiary institutions in Nigeria were 
manufactured abroad, and are rarely used for lack of adequate electricity and also 
dependence on importation of faulty part of the equipment. Spare-part of most 
equipment like kiln, pug mill and so on needs to be imported before the equipment 
can become functional again. The industry is left dependent on imported raw 
materials and spare parts. With the high monetary exchange rate of Naira with other 
currency, it became impossible produceand sell at a comparatively normal rate with 
the imported ceramics products.these wares produced by these industries ends up very 
high and are not of the same quality with the imported wares that are available in the 
market. This disparity makes buyer to shun these goods in preference for the imported 
ones and invariably leads to the collapse of the small-scale industries. Infrastructural 
facilities are fundamental to the growth of the economy of every nation  

Furthermore, non-establishment of ceramics material processing centres in the 
country limits the exploration that could havd been carried out with the present raw 
materials available in the coutry. 

Way forward n how does barrel kiln help 

As a result of  non-performance of in the both the large, medium and small scale 
ceramics industry, un-employemt is on the increase. Trained ceramists from Nigerian 
higher institutions could not practice for lack of functioning industry and do not have 
the necessary capital to set-up such outfit. Consequently, the trained ceramists started 
to explore opportunities outside their profession. This development is further 
corroborated by Patrick Eguakhide Oaikhinan a Professor of Ceramics Engineering, 
in his interview in 16TThe Nation “a16Tpart from lack of government patronage and robust 
policy to support the development of the solid mineral sector, experts say that lack of 
requisite skill and man-power as well as industries to process raw materials for the 
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production of ceramic products are responsible for the comatose state of the sector. 
There is lack of significant number of professionals with appropriate skills and 
expertise in the ceramics manufacturing business in Nigeria. The gap in skills is a big 
blow to the captive industry. Our local ceramics manufacturing businesses are 
struggling to process their own raw materials. This is because they mostly lack 
knowledge of the chemical and mineralogical compositions, physical and mechanical 
properties of these raw materials,” (http://thenationonlineng.net/the-ceramics-
goldmine/ assed on 05/04/17). For Nigeria to diversify her economic sources and 
improve her econ o-technological growth, there is urgent need to maximally exploit 
the abundant clay minerals in the country. This paper recommends Barrel kiln as a 
practicable alternative to firing in order to stimulate growth in ceramics production. 

Method of constructing barrel kiln 

 Making a barrel kiln is relatively easy, and the firing process is particularly exciting 
and interesting. Barrel kiln provides a fairly modern experimental approach, providing 
an alternative firing/smoking technique to the more traditional processes. Barrel kiln 
firing offers various possibilities in terms of smoking and provides for 
experimentation with different materials and is undoubtedly a very valid educational 
exercise. In an era in which austerity is biting hard, there is a need to find a 
practicable solution to allow productivity in both the large, medium and small scale 
industries in the country. Ceramics cannot be made by sun-heat or by a cooking oven. 
A kiln is a refractory bricks into or around which heat is introduced either by 
combustion or by radiant heat. Kilns come in countless sizes, shapes and degree 
complexity.  A barrel kiln has a design of a top hat kiln, top-hat kiln designs are built 
in two sections: an immobile base which includes the firebox, and a removable top 
section. A barrel kiln has a design of a top hat kiln, and is built in two sections: an 
immobile base which includes the firebox, and the loading chamber while the 
removable top section contains the spy-hole and the chimney. In the fabrication of 
barrel kiln, the structure of the kiln is made using two fabricated “55gallon barrels” 
that has its wall padded  with refractory brick of about 8 inches thick. In the 
fabrication of barrel kiln, the structure of the kiln is made using two 55gallon barrels. 

 

The base.  

The lower chamber (base): the base of the kiln is made up of two connecting 
chambers i.e. the loading chamber and the fire box. The loading chamber where clay 
works to be fired are kept and the fire box where the heat for the kiln is to be 
generated. This two sections are seperated by a decking that is made with long 
insulating bricks. The heat/fuel can be fire-wood , coal or gas which is combusted 
within the firebox so that it can be projected to the other part of the kiln. To construct 
with the “55gllon barrel”, half of one of the barrel is cut, and joined to the other, 
handles on the the side for lifting the structure is wielded to it. An already prepared 
insulatory bricks is arranged to line-up the walls of the barrel. See (figure 2), shows 
the diagram of the lower chamber  (base)  with  the  lower  arrow  indicating  the  fire  
box  and  the  upper  arrow indicating the loading point.  
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UFig i: The Base(loading chamber & Fire box)  
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Fire box 

 

 

 

 

The other section of the base is the loading area maximum heat is utilised in firing the 
work in the kiln. These two chambers is separated by constructing a decking using 
long bricks arranged to form a platform on which wares is to stacked and  separates 
the loading chamber from the firing chamber.the platform contain small holes 
strategically made to allow flues to come up into the wares during firing.  

Firebox. 

This fire box is made at the lower base of the structure. On the wall of the barrel, a 
rectangular section 25 by 30 inches is cut at the base of the barrel  to serve as the 
stoking point for inserting fuel into the kiln. A grate for filtering out the ash is created 
directly beneath the fire chamber. The wall of the fire box is also lined with  
insulating bricks and a ventilating point for secondary air is cut on the side. This vent 
can be opened or closed as firing progresses.   

Upper chamber:  

the upper chamber contains  the chimney, the spy hole for checking the progress of 
the firing process and also an extension of the loading section. This section of the kiln 
is made with the remaining half of the “55gallon barrel” with the spy hole cut on the 
side and the chimney point made on top of the structure. This section is the turned 
upside down with the covered part of the barrel facing up as in a hat. See (figure ii), 
the upper arrow indicates the upper covered  part  while  the  lower  arrow  shows  the  
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cut-off  part  which  is  the  chimney. Handles for lifting the cover during loading and 
offloading are wielded on the side of  the structure. This section of the barrel is then 
lined with insulating bricks. During firing excercise, the top of the kiln can be lifted 
off the base so the ware can be  loaded on or unloaded. Top-hat kilns are built in two  
sections:  an  immobile  base  which  includes  the  firebox,  and  a  removable  top 
section. The ware are stacked on the open base and the top section can then be 
carefully placed to complete the kiln.  

     Figure ii: the Upper section of the kiln 
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Fig iii: loading point 
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Handle  

 

Vent control 
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Figure iii: Lower chamber of the kiln (base) showing the loading point nd the fire box 
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Conclusion 

The Nigerian development calculus portrays an economy full of potentials; an 
economy that can leap frog into sustained growth and development if the available 
human and material resources are optimized for the benefit of her citizen. Also, the 
exploration of the major ceramic raw materials which abound in Nigeria will not only 
boost the nation’s economy, but will enhance her technological development and 
practice of ceramics in the country. 

Recommendation 

The position of ceramic technology in Nigeria should be that of a veritable tool in the 
development, sadly, the industry faced with neglect, poor infrastructure to mention a 
few. In an era in which austerity is biting very hard, there is a need to find a 
practicable solution to allow productivity in both the large and small &medium scale 
industries in the country. The need to find a new orientation to re-direct our creative 
output into a more fruitful and productive direction in the ceramics. As noted that one 
of the major infrastructural problems in ceramic production in Nigeria is the high cost 
of constructing equipment necessary for ceramics processing, fabricating barrel kiln is 
therefore an innovative and adaptable process to combat the present  limitation in 
ceramics making especially in the small and medium scale level of production. A kiln 
is an most important equipment in the manufacture of all ceramics, without which no 
ceramics product can be made. 
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