MAIDJAD Volume VI
ISSN: 2636-445X
May, 2021

Determination of Shrinkage and Water Absorption of Ceramics Tile Clay Body from Bauchi
And Gombe States, Nigeria

MUNAI, Danladi Musa/UMAR, Abdullahi/YUSUF Otaru Sadiq
Department of Industrial Design,

Faculty of Environmental Technology,

Abubakar Tafawa Balewa University, Bauchi.

dmmunai@gmail.com

Abstract

Clear understanding of the physical characteristics of one’s clay body is paramount to any successful ceramist.
Bauchi and Gombe states in Nigeria is abound with deposits of silicates and limestone, that could constitute a
suitable clay body for the production of ceramics tiles. Three; A, B, and C Lime clay bodies were formulated and
their shrinkage and water absorption values were determined according to ASTM -C-34-71 Standard. 4.86 %,
5.07% and 4.52% were recorded for the A, B and C bodies respectively as shrinkage values. 4.4%, 0.3% and 3.6%
were recorded as the A, B and C bodies respectively as water absorption results. The above obtained values were
within the limits of suitable clay bodies for ceramics wall tiles production.
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Introduction

Bauchi and Gombe states of Nigeria have silicates and limestone deposits which form the components
for ceramic tiles raw materials. It is important to investigated for their suitability for the production
of ceramic wall tiles (Carter et al, 1963; Zaborki, 1997; Obaje et al,1999; Umar, 2000; Litan, 2007).
This study has been carried out on the said materials. Ashaka limestone, Alkaleri kaolin and Bagali
quartz were used, based on their qualities reported by Ofulume (2008), Umar (2000) and Munai
(2018).

There is a great deal that can be learned about a clay by feeling it when it is moist. Plasticity and
working quality can be judged that way. However, until you try it out, you will not be sure at what
temperature the clay matures. There are other things which should be measured: (i) density, (ii)
porosity, and, (iii) degree of shrinkage.

Berry (1971), United Nations Industrial Development Organization; UNIDO (1986), Ryan and
Radford (1987), Rhodes (1996), American Standard for Test and Materials (ASTM), as well as
Kenneth (2002), affirmed that the following physical characteristics for wall tile product are
necessary:

Die to fire contraction - 0.8%. Note that the body expands or “springs” from the die when it is
removed to give an expansion of 0.35% over the metal die size.

On firing there is an overall contraction in this case 1.15% to give a die to fired contraction of 0.8%.
Water absorption - 18%. This is based on soaking tiles in water for 24 hours.

UNIDO (1986), gave a range of 6 - 24% absorption.

Modulus of rupture; fired - 2300 lb. in2 (162 kg cm?).

Thermal expansion - 0.38% at 500¢°C.

Moisture expansion - 0.06%.

Glaze thickness unfired - 0.010 in (0.25 cm).

Firing - Bisque 1080°C, glost 1120°C, glaze - low soluble.

Glaze resistance against crazing after Harkort minimum for white ware - 150°C.
Dimension-tolerance maximum - 0.4 - 0.6%.

Deviation from right angle, maximum - 0.5% of the edge length.

Warp age of facial edges, maximum - 0.3% of the edge length.
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Materials and Methods:
Shrinkage level test
Since clay shrinks as it dries and shrinks further some more when it is fired, ASTM -212, (2018), BSI
-1281 -F, (1974) and Kenneth (2002) recommended shrinkage level test through the following
formula:
Original length minus fired length X 100 = % Shrinkage.
Original length

Above theory was used for this study.
Water Absorption test
Water absorption test is an accurate measure of density. Kenny (1976) guided as follows: Weigh a
piece of fired clay, then let it stand in water overnight. After it has soaked for 12 hours, take it out of
the water, remove any surface moisture, and weigh the piece again. Its percentage of absorption will
be indicated by the following formula as affirmed by the American National Standard Institute ANSI;
137.1 (1988) together with the American Standard for Testing of Materials (ASTM, 2018).

Weight of wet minus weight of dry X 100

Weight dry
Three bodies were formulated as in table 1 below:
Table 1: New tile Body formulated for the Study.

ww — Dw
=% Absorption{TxIOO = %Absorption

Material A B C

Kaolin 55 50 50
Quartz 30 30 35
Lime 15 20 15

20% of Plastic clay was added to each body
From each clay body A, B and C, 5 specimens were tested for shrinkage as in tables 2 below:
Table 2: Shrinkage Percentage of the Produced Tile Specimens

S/No Batch Specimen Original length Fired length % Aver. Shrinkage
1 A 1 30 28.7
2 30 28.7
3 30 28.7 4.4
4 30 28.7
5 30 28.6
B 1 30 28.7
2 30 29.4
3 30 29.4 0.33
4 30 29.4
5 30 29.3
C 1 30 289
2 30 28.9
3 30 28.9 3.66
4 30 28.8
5 30 28.9

Kenneth (2002), stated that for wall tile, shrinkage to the fired state should not exceed 10%.
Discussion

Shrinkage

The value recorded as the shrinkage levels of ceramic tile clay bodies: A, B, and C of 4.4%, 0.33% and

3.66% respectively were within the range of ceramic uses of not more, than 10%. However, for
ceramic wall tile production, UNIDO (1986); Ryan and Radford (1987); Rhodes (1996); ASTM 212
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(2018) as well as Kenneth (2002), presented 0.8% as the maximum shrinkage level of clay. Therefore,
only sample ‘B’ has the shrinkage requirements for the ceramic wall tile.

Water Absorption

Clay bodies tested as A, B and C were 4.86%, 5.07% and 4.57% respectively. The maximum of 18.5
% limit as water absorption for any wall tile body is recommended by ASTM-C34-71 and Kenneth
(2002) has not been reached. It is obvious therefore that both tile bodies do not absorb moisture too
much. They are therefore suitable for the tile production.

Conclusion

Based on the standards mentioned above, the values of shrinkage and water absorption recorded of
clay body ‘B’ is more qualitative and therefore more suitable for the production of ceramics wall tiles.
Bauchi and Gombe states of Nigeria are potential sources of ceramic wall tiles raw materials for
Industrial production.
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