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ABSTRACT
Clay is one of the natural resources abundantly found in Nigeria. It is a major material that is highly required for ceramic production, a driver for agriculture and economic growth. In comparing the rate of its availability and usage, it appears underutilized. This is attributed to the fact that Nigeria as a country in her quest for industrialization, agriculture and economic growth seems not to have given it much attention to the abundant clay soil. Therefore, this paper takes a look at the abundant clay soil in Nigeria: a catalyst for ceramic industrialization, agriculture and economic growth. The study adopted exploratory method and samples of clay were collected from different places. Also, relevant literatures were reviewed.  The findings revealed that there are abundant clay deposits which are suitable for ceramic production via industrialization and agricultural practices thus enhance economic growth. In addition, there is also underutilization of clay caused by inadequate ceramic and agricultural industries or practices. It is hereby recommended that there should be more investment on ceramic and agricultural industries or practices that can use clay while government should make  policies will support them to thrive thus enhance employment, income generation and national economic growth.     It is hereby recommended that other plausible areas to which clay can be used that could lead to industrialization and economic growth in Nigeria should be explored.
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1. INTRODUCTION 
All over the world, it is obvious that nature has endowed some or perhaps every nation with one form of natural resources or the other. All the natural endowments are very useful and contribute in one way or the other to human and national development. Over the years, naturally endowed nations leveraged on them to the extent that some have significantly contributed and are still contributing due to their availability and abundance.  
Natural resources are non-human made objects. They are things of nature that positively impact on human existence and the overall development of a society or a nation. Natural resources can also be termed as objects and materials of nature or natural environment that provide economy, life and social support to human and the society. Some common natural resources include timber, farm/agricultural land, minerals and others.  Nigeria been one of the nations in the world is not left out in the gift of natural resources.   The country is highly endowed to the extent that she has become very famous and enviable in the comity of nations. Some of the natural endowments which are found in quantum in Nigeria among others are crude oil, coal, ore, clay, iron-ore, kaolin, granite, dolomite stone, bitumen and so many others. Omowumi (2023), observed that Nigeria is rich in natural resources and this includes oil, gas, coal, iron-ore, tin, limestone among others. He added that the natural resources have been a blessing for the country, providing the much-needed revenue and contributes to economic growth. He further noted that the oil and gas sector in particular have been the major source of income for the government accounting for over ninety percent (90%) of Nigeria’s total exports and about seventy percent (70%) of government revenue. But, in spite of the above, Edewor (2026), observed that in Nigeria especially, the Niger Delta is one of the most polluted oil-producing areas noted due to unabated oil spills and extensive gas flaring. According to him, the oil spillage results from operational failures, aging infrastructure, sabotage, and theft which gravely affect the flora and fauna in the following ways: contaminated soil, rendering arable lands infertile, polluted waterways causing poisoning of aquatic life and vital mangrove ecosystems, and contamination of drinking water sources. In the past, agriculture survived the country for some decades before oil and gas exploration which has become the main source of economy. Therefore, the significant contributions of the two sectors (agriculture and oil) cannot be undermined. However, relying on one source alone at this dispensation crowned with increase in population, joblessness, penury and high expectation of the masses on government could be likened to putting all ones eggs in one basket even when there are other baskets. This is so because, it appears that the country is yet to pay attention on clay soil which is one of the (earthen) natural resources that is also abundant and a major raw material required for pottery or ceramic production and can also enhance agricultural productivity. It is a natural earth material that can help to improve the economy of the nation and enhance industrialization agriculture and economic growth, provide employment for the growing population, liberate citizens from abject poverty and reduce militancy when it is fully explored and harnessed. 
The rate of economic and industrial development of any nation especially developing nations such as Nigeria is highly dependent on the ability to diversify her sources of income. This can be done through effective exploration and harnessing of the natural resources especially those that are found in abundance such as clay. Over dependent on one source of economy may not give room for rapid agricultural, economic growth, and industrial development the country desire. It is obvious that, the industrialization and agricultural development of any nation can lead to successful economic growth. It has the capacity of creating valuable and sustained job opportunities. Ojie-Ogwu (2018), stated that the industrialization of any nation is the source of successful economic growth. She further explained that it becomes more necessary and viable for a nation to make effective use of certain industrial establishments and experiences to keep the economy growing with the availability of the required raw materials. She lamented that Nigeria’s situation as far as pottery/ceramic industries are concerned is a pathetic one. It is pathetic because of the fact that the raw materials are available in large quantities and of good quality, located in several states in Nigeria and can lead to setting up and sustaining of ceramic industries yet the industries are few. Therefore, the objective of this paper is to encourage our country Nigeria and investors to look beyond one source (oil and gas sector) and consider harnessing the abundance of clay for ceramic industrialization, agriculture and economic growth in Nigeria. Optimistically, this will serve as a panacea for diversification of the country’s source of income, encourage ceramic industrialization, enhance agriculture, foster economic growth, and help to resolve the dwindling economic challenge in the country and alleviate penury of citizens, reduce crime and consequently help to ensure peace and security in the country.
Theoretical Framework
Just like oil and gas, clay is one of the natural resources to which Nigeria is abundantly endowed with. However, for some decades now, focus has been on oil and gas hence it remained the main source of income that the country so rely on in the face of other natural resources that can be harnessed alongside to generate income. Based on this narrative, this paper is hinged on the idea of Omowumi (2023), who said that, so much dependence on oil and gas has some negative implications and exposed the nation to be unstable especially when there are changes in prices. If the prices appreciate, the government will have enough funds for infrastructural development and or other endeavours, but if otherwise, budgetary duties become difficult to attain and this could lead to hardship and agitations. He proposed that Nigeria should seek for additional alternative means for generating income that can address the needs of citizens. As a measure to diversify the economy and curb some challenges, this paper discusses harnessing the abundance of clay as a catalyst for ceramic industrialization, agriculture and economic growth in Nigeria. 
Clay and States where it can be found in Nigeria 
As earlier mentioned above, clay is one of the natural resources that are commonly found alongside with other natural resources in Nigeria. It is a kind of soil whose characteristic nature of been soft, plastic when mixed with water, the ability to retain any shape it is given, hard or brittle when exposed to sun or air  and rock-like when subjected to heat made it a special material for ceramic production.  It is also a non-corrosive material irrespective of its exposure to water and moist weather. In addition, it also has some level of porosity and responds to chemical changes when fired to certain temperature. In traditional certain, clay is a medium for making bricks for architectural constructions. It has proved a useful material for architecture because of the structural strength of bricks made with.it clay is a malleable medium of artistic expression but fragile at bone dry or fired stage, however, it remains useful to the Ceramists or Potters because of the peculiar qualities it possess.  It is a product of geology worn away by water which finally settles in various particle sizes which either forms primary or secondary clay and geologic weathering is a common natural occurrence that takes place everywhere hence clay is commonly found. Thaddeus et al. (2022), observed that, clay is a natural earthy, fine-grained material that acquires plasticity when mixed with limited quantity of water. They further noted that “from chemical or mineralogical view, clay is a complex and aluminous silicate compound containing water molecule during the process of chemical and mechanical disintegration of rock such as granite”. Also,  Oyedele et al. (2024), observed that clay are rich in sulphate and exhibit a high rate of volume of change by swelling and shrinkage during wet and dry circles.   In explaining some of the reasons for the unique characteristics of clay soil, Thaddeus et al. (2022), stated that, from the studies that have been carried out, several clay deposits were found in different locations in Cross River State. Bakinde (2008) specifically noted that in the Southern part of Nigeria is a home of kaolinite clay and this is attributed to the heavy vegetation of the grassland and forest of the area.  Akamune (2016), listed the following states in Nigeria where natural resources among which are clay is found in large quantity.
	S/N
	STATE
	CLAY AND SOME OTHER NATURAL RESOURCES COMMONLYFOUND IN NIGERIA

	1
	Abuja
	Clay Cassiterite, Dolomite, Gold, Lead/Zinc, Marble and Tantalite etc.

	2
	Adamawa
	Kaolin, Bentonite, Gypsium and Magnesite

	3
	Akwa Ibom
	Clay, Lead/Zinc, Limestone, Oil & Gas, Salt, Lignite and Uranium 

	4
	Anambra
	Clay, Glass- sand, Gypsium, Iron-ore, Lead/Zinc, Phosphate, Salt, Lignite, 

	5
	Bauchi 
	Clay, Iron-ore, Limestone, Gold, Cassiterite, Gypsium, Lignite, Columbite 

	6
	Bayelsa
	Clay, oil, Gas, Maganese, Uranium, Limestone, Lignite, Lead/Zinc etc.

	7
	Benue
	Clay, Barite, Coal,  Marble, Salt, Gemstone, Gypsium, Iron-Ore  etc.

	8
	Borno
	Clay, Bentonite, Gypsium, Kaolin, Hydro-carbon, Diatomite, Limestone etc.

	9
	Delta
	Clay, Kaolin, oil & gas, Iron-ore, Glass-sand, Gypsium, Lignite, Marble etc.

	10
	Edo
	Clay, Bitumen, Dolomite, Phosphate, Glass-sand, Gypsium, Iron-ore etc.

	11
	Ekiti
	Kaolin, Feldspar, Tatium, Syenite

	12
	Kaduna
	Clay, Gold, Kaolin, Aqua Marine, Abestos, Graphite, Superntinite etc.

	13
	Katsina
	Kaolin, Marble, Salt etc.

	14
	Lagos
	Clay, Bitumen, Glass-sand

	15
	Nasarawa
	Clay, Cooking coal, Mica, Columbite, Barite, Dolomite, Mica, Salt etc.

	16
	Ogun
	Clay, Bitumen, feldspar, Kaolin, Limestone, Gemstone, Phosphate etc.

	17
	Ondo
	Clay, Kaolin, Bitumen, Feldspar, Gemstone, Glass-sand, Granite, Coal, etc.

	18
	Oyo
	Clay, Kaolin, Dolomite, Aqua Marine, Cassiterite, Talc, Marble,   etc.

	19
	Plateau
	Clay, Coal, Granite, Kaolin, Barite, Bentonite, Fluoride, Molybdenite, etc.

	20
	Rivers
	Clay, Oil & Gas, Glass-sand, lignite, Marble etc.  

	21
	Sokoto
	Clay, Flakes, Gold, Kaolin, Granite, Laterite, Potash, Silica, Limestone etc.


A careful look at the above mentioned states where clay can be found, there are other natural resources among which is kaolin that is also relevant for ceramics production. Besides, if thorough exploration is carried out in other states that are not mentioned above, clay may also be found in them.  
Sampling Technique
A purposive sampling technique was adopted for the study using Delta and Edo State. The reason for using the two states was due to proximity and the abundant clay deposits in the sampled states. The second stage was the purposive selection of four villages in Delta and five in Edo State where clay is found. The third stage was the purposive collection of clay samples from the selected villages give a total number of nine villages where clay samples were collected.  
Clay Samples from Delta and Edo States in Nigeria 
The following are some clay samples collected in some places in Nigeria.  
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Fig.1. Clay sample from Uzere, Delta State        		Fig. 2. Clay sample from Otor-Edo, Delta State
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Fig. 3.Clay sample from Ikpeshi Edo State	   	Fig.4.Kaolin Clay sample from Oza-Nogogo, Edo State
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Fig. 5. Clay sample from Ovia, Edo State                                  Fig. 6. Clay sample from Emonu-Orogun, Delta State
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Fig. 7. Clay sample from Ogbenoh, Edo State                                     Fig. 8. Clay sample from Amai, Delta, State,
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Fig 9. Clay Sample from Auchi, Edo State
Method of Clay Sample Collection
The researchers visited the villages and sites where the clay samples for the study were collected.  
Thematic Analysis
Clay samples for this study were sourced directly from the relevant sites and review of related literatures from journal articles, textbooks and other published articles. The clay samples and information gathered were carefully organized based on the objectives of the study. The analysis focuses on the abundant clay soil in Nigeria, its efficacy for ceramic industrialization, agricultural development and ability in enhancing economic growth. The findings were narratively presented. 
Abundant Clay; A Catalyst for Ceramic industrialization 
In time past, the availability of clay in Nigeria gave birth to the establishment of so many ceramic industries/companies and increased traditional pottery productions. This was possible because clay is a raw material that can be used to produce finished goods. Injor et al. (2026), observed that studies have shown that locally sourced clay materials can be processed into high quality industrial products suitable for both domestic and international markets. But over the years, some of the industries have become moribund living behind the huge clay deposits which now appear to be useless instead of the rich material which nature made it to be. Buttressing the above, Adetiloye (2021), observed that, although, over the years, some ceramic companies/industries have waned down as we resort to importing ceramics and its finished products, there are still some existing ones. They are:   
	S/N
	NAME OF INDUSTRY/COMPANY
	LOCATION

	1
	GOODWILL CERAMICS FZE
	Igbesa, Ado-Odo/Ots LGA, Ogun State, Nigeria. Contact Address: +234 708 7337 438

	2
	CDK INTEGRATED INDUSTRIES
	Sagamu Interchange (After Federal Road Safety Corp Station), Lagos-Ibadan Express Way, Ogun State. 

	3
	ROSSETI TILES
	5, Funsho Williams Avenue, Surulere, Lagos, Nigeria. 

	4
	ZIFAN CONCEPT MARBLE AND TILES
	33, Bode Thomas Street, Surulere, Lagos, Nigeria. 

	5
	AL-HAMED ENTERPRISE
	31, Buari Street, Mushin, Lagos, Nigeria. 

	6
	WEST AFRICAN CERAMICS
	Ogura Village, Ajaokuta, Kogi State, Nigeria. 

	7
	EZEUGO INTERNATIONAL
	Shop 12, Abeokuta Expressway, Agege, Lagos State, Nigeria. 

	8
	BN CERAMIC INDUSTRY NIG.LTD
	168, Itobe-Ajaokuta Expressway, Near Niger Bridge, Ajaokuta, Kogi State, Nigeria.

	9
	QUALITY CERAMICS HOME-CARE
	88 Ikot-ekpene Road, Uyo, Akwa-Ibon State, Nigeria. 

	10
	ROYAL CERAMICS & ROYAL ENGINEERED STONES
	West African Ceramics LTD, (A promoter of ROYAL brand of Ceramics), Ogura Village, Near Niger Bridge, Ajaokuta, Kogi State, Nigeria. 

	11
	MALDINI GRANITE & MARBLES LTD  
	41A, Western Avenue (Near National Stadium), Alaska Bus stop, Surulere, Lagos State Nigeria. 

	12
	C-TILES & MARBLES
	Suite 15, Hamza Abdullahi Block, Abari Shopping Centre, Opposite Ibro Hotel, Zone 5, Abuja, Abuja FCT, Nigeria. 

	13
	JET CERAMICS LTD
	Inner Northern, Idu Industrial District, Abuja, Abuja FCT, Nigeria. 

	14
	IMPACTO TRADING NIG. LTD.
	Oladipo Diya Street, ST, Malia Abuja, Abuja FCT, Nigeria. 

	15
	INTERSTYLE CERAMICS
	Wilson Odunbakun Rd, Idu Industrial District 900108, Abuja, Abuja FCT. 

	16
	ELEGANZA CERAMIC INDUSTRIES LTD.
	Kolawole Shonibare Street, Lagos, Nigeria. 

	17
	TOTAL CERAMICS & ALLIED SERVICES LTD.
	148 Aba-Ph Expressway, Port Harcourt, Rivers State, Nigeria. 

	18
	CROWN CERAMICS
	Igbesa, Ado-Odo/Ota Local Government, Ogun State, Nigeria. 

	19
	HAY CERAMICS NIGERIA LTD
	Ist Floor, Joas House by 2nd Rainbow Bus stop, Opp. Forte-oil Beside T-Time Filling Station. Apapa Oshodi Expressway, Lagos State, Nigeria. 

	20
	AKUNNE CERAMIC NIGERIA LTD.
	Block 10 Shop 30, 2nd Floor, Agric. Market, Lagos Coker, Lagos State, Nigeria.


But the rate of usage of clay by these existing ceramic industries/companies alongside with the few Pottery Centres and the individual traditional Potters are not commensurate with rate of availability of clay. Based on this, there is the need to critically look inwards and focus more on the usage of clay through ceramic industrialization, agriculture and other avenues.
Ceramic Industrialization    
Ceramic industrialization in this context means the establishment of more industries that will put the abundant clay in Nigeria to use and turn them into different finished products. In other words, it means using the opportunity of the availability of clay as a catalyst to establish pottery or ceramic industries/companies and outfits. In simple terms, ceramic industrialization means to invest on industries that will use clay being one of the major raw materials for the production of all kind of ceramics wares. Investment is making sacrifice in the present with the hope of deriving future benefit (Otegbulu 2022). This is highly plausible and such industries will thrive effectively because clay which is one of the basic raw materials for ceramic or pottery production is highly abundant. In justifying the above claim, Oyewo et-al. (2025), confidently stated several researches have shown that clays in Nigeria has the physical and chemical properties required for industrial manufacturing and advanced ceramic production.  Sharing the same opinion with the above, Dansarai et al. (2020), are of the view that Nigerian clay deposits possess favourable characteristics for stoneware and refractory applications. More also, Oyewo et al. (2025), said that, kaolin beneficiation technologies can enhance the performance of locally sourced clay materials for advanced ceramic manufacturing.  The Ceramic industries can take the following forms or be classified into the following groups. 
Domestic Ceramic Industries  
Pottery in its early period was discovered because of the quest for domestic objects.  Overtime, the level of functionality of the domestic objects and increase in population has given room for continuous demand for them. Esosuakpo (2024), said that “pottery is highly valued because of its relevance in the daily life of man” But in recent time, the metal, plastic and aluminum domestic objects competes  strongly with pottery/ceramic products even when they do not have the peculiar qualities that pottery/ceramic products poses. With the establishment of more ceramic industries in addition to the existing ones, more clay will be used and more domestic products will be made.  
Traditional Pottery Industries
The history of pottery production in Nigeria cannot be complete without reference to some cultures where it was a vibrant part of their traditional practice. Barwa and Ahuwan (2017) observed that, several cultures and groups of people have been identified with pottery both in Africa and other continents of the world. In Nigeria, traditional pottery production is still on although on a small scale because of the availability of clay. For some decades now, it appears not enticing to take up as a job even when clay is abundantly found and pottery products are still used in homes. Beside the above, no matter the amount of technology adopted in production and the aesthetics of a modern ceramic ware; it cannot possess the unique quality of traditional pottery.  Therefore, to revamp it, it can be rebranded through the establishment of traditional pottery industry where traditional potters and craftsmen can work. This will consequently give room for more use of clay in Nigeria, reawake traditional pottery practice, make the traditional potter have pride and be proud of working, earn salary and build on their skill of productivity.     
Architectural Ceramic Industries
Architectural ceramic products include tiles, water closets (WC), wash hand basins asbestos, decorative bricks and others. In recent time, the rate of demand for these products appears to be on the increase and it will continue into the future. Therefore, this calls for the establishment of more industries in addition to the existing ones since they can thrive on the quantum of clay available. If this is not done, business men might be tempted to go into importation which will be detrimental to our Nigerian architectural ceramic made products and the large clay deposit which nature has endowed us with. Beside the above, clay bricks production is another important aspect that can help to ameliorate accommodation challenges in Nigeria. The natural ability of Clay soil made it very useful for earth buildings, architectural construction, brick making, bisque tiles for architectural decoration and others.   Yin et al. (2023), noted that structures composed of clay exhibit high recyclability throughout their lifespan, affordable and eco-friendly. They further observed that clay as a primary component offers ample room for enhancement because of its high compatibility with other architectural materials.  However, the establishment of more architectural ceramic industries will lead to the use of more clay. 
Electrical Ceramic Industries
Electrical ceramic industries are concerned with the production of electrical parts such as insulators, cutouts; fuse packs for automobiles vehicles and engines, cones for hot furnace or furnace lining, clay lining or electric stove and others from clay. Most of these parts are imported even when they are made with clay. The abundant availability of clay in Nigeria can propel the establishment of industries where electrical ceramic parts such as integrated circuit, capacitors, insulators, super conductors and others can be produced more instead of depending on importation.  
Clay Sourcing, Mining and Processing industries
According to Esosuakpo (2024), clay sourcing, mining and processing is inevitable in pottery production. He added that, naturally, clay in its process of formation, mix up with impurities  and the success recorded in turning out of pottery/ceramic wares among other factors largely depend on the level of clay processing. Since the above is paramount in pottery production process, the availability of clay should be a catalyst for the establishment of clay sourcing, mining and processing industries as component ceramic or pottery industries to collaborate with other industries to improve the use of more clay and ease production of pottery/ceramic wares in Nigeria.  
The implications of the establishment of clay sourcing, mining and processing will include creation of job opportunities, economic empowerment, and reduction of youth restiveness, militancy and crime, expansion of pottery and ceramic horizon, encourage traditional pottery practice among others. Clay mining, ceramic industries and cottage industries create employment opportunities especially in rural communities for thousands of Nigerians and contribute significantly to household income and poverty reduction (Atake and Adehor 2025). Beside the above, other industries that use clay as part of the raw materials required for production can bank on the abundant clay in Nigeria to establish industries since there will be less challenge and cost will also be minimal. 
  Agricultural Growth
Naturally, soil is the major earth material in which agricultural activities are carried out. Sani et al, (2026) regarded soil as the foundation of terrestrial ecosystems and the primary natural resource governing agricultural production.  However, for clay soil, there is a common axiom that it does not contain the required nutrients needed for crops to thrive even when it has the ability to retain water and the nutrient can also be improved by the addition of organic manure. This axiom appears to be the reason why planting of crops are not carried out in portions of lands with clay deposits in our communities in Nigeria even when vegetables such as cabbage, carrots, beans, leafy green, swamp rice and others will produce good yield when planted on clay soil. Churchman et al. (2020) observed that, clay minerals naturally occurring layered magnesium or aluminum silicates composed of tetrahedral silicates sheets and octahedral hydroxide sheets and due to their large specific surface area and negative charges, clay minerals possess high cat ion exchange capacity enabling them to retain nutrients against leaching and buffer soils against extreme Ph changes. Therefore, investing on mass planting and mechanized farming through the planting of vegetables and other crops will improve agriculture; enhance individual and the nation’s economic growth. Even in erosion prone areas, clay soil serves as a good measure of control. In addition to the above, another agricultural activity that can be carried out effectively is fish farming. The natural ability of clay to retain water makes clay sites good location for fish farming.  The earthen-pond method is cost effective looks natural because it reduces lot of water and constant refilling. It is therefore obvious that if Nigeria and other countries with abundant clay deposits or clay soil can utilize them and invest more on agriculture through fish farming will stop importation of fishes and encourage export. This will also improve economic growth of individuals and that of the nation. 
Also in soil management for agricultural practices and other allied activities, clay and organic matter contents may reduce structural resilience against erosion and compaction. In addition, Osabohien et al. (2024), recommended that sustainable soil management practices will improve small holder agricultural productivity in Nigeria. Clay incorporation into degraded soils can improve aggregation and reduce erosion dangers (Chidiebele et al. 2026). They stated further that studies on climate resilience and sustainable agriculture have highlighted the imperative nature of adaptive soil management systems in promoting food security in Nigeria.    
Abundant Clay; A Catalyst for Economic Growth 
In Nigeria, citizens and the government at all levels always seek for economic growth. Economically, citizens highly depend on the government amidst challenges of infrastructural developments which the government needs to also provide. But Nigeria which is highly endowed with different natural resources at one time or the other faces serious economic challenges and recession instead of economic growth because of over dependence on one source which is oil and gas without exploring others such as clay. Clay is the basic natural raw material for pottery for ceramic production. Clay soil is a rich natural material which when effectively harnessed in any form can improve individual and national economy. Adah (2007), lamented that “unfortunately in many African countries like Nigeria, Dahomey, Cameron, Ghana, Congo and South Africa, today are unable to transform the rich benefits of pottery into high level of economic development to commensurate with her level of endowment of the main raw material, clay” 
 Based on the establishment of more industries as mentioned above, more income will be generated from the ceramic industries and all others using clay inform of taxes along with the staff that works in those industries.  Also, Nigeria as country can synergize with other foreign industries that use clay and export either raw or processed clay. This will help to ensure economic growth as it becomes an addition to the existing sources of income.        
Conclusion
Ceramic industrialization, agriculture and economic growth of our nation, Nigeria cannot be accidentally attained rather through conscious and deliberate effort. It can easily be achieved when serious attention is given to her an un-explored natural resource among which is clay soil. It is one of the natural resources which when explored and harnessed fully can effectively lead to ceramic industrialization, agriculture of the country and will among other sources contribute effectively to economic growth of the country. Therefore, government, individual investors, foreign partners should see the availability of clay as a catalyst to establish industries in Nigeria. Government at all levels in Nigeria should create an enabling environment that will support establishment of industries, assist them to thrive as they will contribute to her economic growth. Beside the above, it is recommended also that other plausible ways in which clay soil can be utilized in large quantities and consequently lead to ceramic industrialization, agriculture and economic growth in Nigeria should be explored. 
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