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ABSTRACT
Purpose. To evaluate some ceramic properties of Gadabiu clay deposit, Kwali Area Council, Abuja Nigeria.

Methods. Soil samples from the study area were subjected to various physical and mechanical tests such as; X-ray
diffraction (XRD), porosity, grain size distribution, cold crush strength, modulus of rupture, linear shrinkage, bulk
density, water absorption, loss on ignition, moisture content, plasticity index and refractoriness.

Findings. Results of XRD of the samples indicate that the deposit is of three crystalline components of quartz —
64.73%, feldspar — 6.05% and kaolinite — 29.22%. XRD also identified the dominant oxide compositions of the clay
to be silicon oxide and aluminum oxide; while titanium oxide and manganese oxide were found in traces. Laboratory
analysis on physical properties of the clay like porosity, grain size distribution, cold crushing strength, modulus of
rupture, linear shrinkage, bulk density, water absorption, loss on ignition, moisture content, plasticity index and

refractoriness were carried out, and well presented in the paper.

Originality. The results can be compared to standard requirements in clay soil for ceramic productions.

Practical implications. The results from this investigation can guide intending investors in their decision making. It
can also be used as supporting document when applying for mine license and bank loan.
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1. INTRODUCTION

Clay is a sedimentary mineral that is widely distributed
across the world. It has been an important mineral for
mankind from ancient time. It was used by early men for
the constructions of simple shelter and in the production of
some domestic utensils like plates, pots and buckets. Clay
has gained an increase usage as raw materials in ceramics
industries all over the world. It is found in almost all the
states in Nigeria with estimated proven reserves in billions
of tons (Adediran, Adeogoke, & Elezeu, 1989).

Clay is formed either as a product of the chemical
weathering of pre-existing granitic rocks and feldspar
minerals, particularly in warm tropical and subtropical
regions of the world or, as a result of the hydrothermal
alteration of granitic rocks. Chemically, clays are hy-
drous aluminum silicates, ordinarily containing impuri-
ties, for example potassium, sodium, calcium, magnesi-
um, or iron, in small amounts (Grim, 1968). Clay has a
wide variety of physical characteristic such as plasticity,
shrinkage under firing and under air-drying, fineness of

grain after firing, hardness, cohesion, and ability of the
surface to take decoration.

Clay deposits are widely distributed on the basement
complex of Nigeria (Ajayi & Agagu, 1981; Emofurieta &
Salami, 1988). The southern part of the Federal Capital
Territory (FCT) falls in the Patti formation of the South-
ern Bida Basin (Fig. 1) which is noted for carbonaceous
shale and clay stones that are interbedded with sand-
stones and siltstones (Obaje, 2009).

Evaluations of some clay deposits in Nigeria has
shown that Nigerian clays are good for ceramics making
because of their thermal shock resistance, crushing
strength, bulk density and low iron content (Omowumi,
2001; Abolarin, Olugboji, & Ugwokwe, 2004).

Most of the clays in Southern Bida Basin, especially
in the Patti formation from Ahoko village in Kogi state
through Abaji and kwali Area Councils of FCT are very
good for ceramics production when mixed with other
clay types. Clays in these areas have been used by West
African Ceramics Ltd for ceramics production for more
than fifteen years.
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Figure 1. Geological map of Nigeria showing the study area —
Bida Basin (Obaje, 2009)

Ceramics products like floor and wall tiles, toilet and
kitchen wares, POP ceilings and roofing are in constant
demands in Nigeria as a result of increase in construction
of housing, road, bridges, and other civil structures
across the country. This has made exploration and ex-
ploitation of good plastic clay important for entrepre-
neurs who wish to invest in the manufacturing of these
products. Gadabiu is in Kwali Area Council in the Feder-
al Capital Territory, along Abuja-Lokoja Highway.

2. EXPERIMENTAL PROCEDURE

2.1. Description of the study area

500 x 500 m (25 hectares) area of land was delineated
for the purpose of this research. The landmass was divi-
ded into four equal squares of 250 x 250 m. Samples
were taken from the centres of the 250 x 250 m squares
in order to get a fair representation. Samples collected at
3 m depth where the clay bed first occurs were tagged
Si1, Sa1, S31, Sar. The first digits, 1, 2, 3 and 4 of the sub-
scripts represent the sample numbers collected from the
centre of the smaller squares while the second digit in the
subscript, i.e. 1, represents the first bed of clay for-
mation. Samples collected at an average depth of 7 m,
where the second clay bed is formed were tagged S,
S22, S32, and S4, while those collected at an average depth
of 10 m are labeled Si3, S»3, S33, S4s. In all, twelve sam-
ples were collected and analyzed in the laboratory.

Gadabiu has an annual rainfall of between 1100 and
1600 mm from April to October. The samples for this
research were obtained in June. The amount of precipita-
tion during this month may slightly affect the laboratory
results, especially moisture related properties because of
the hydrophilic nature of Gadabiu clay.

2.2. Laboratory determination
of grain size of clay distribution

Test Procedures: 50 g of the sample was poured into
the Mason jar and about 75 cl of water added.

20 cl of non-foaming detergent was added and the
mixture was stirred with a spatula. The addiction of the
detergent was to ease the breaking of the clay samples
into it component mineral particles.

The arrangements were allowed to stay for 48 hours
to give time for the aggregate to separate and settle.
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After 48 hours, gravity had separated the mixture into
four distinct layers of gravel at the uppermost, followed
by sand, silt and clay in that order. With a meter rule, the
measurements of the thickness of each layer were taken
and recorded.

The percentage of each component was calculated.
Twelve set of Mason jars were used for all the twelve
samples collected.

2.3. Laboratory determination of plasticity
index of clay using Atterberg-Casagrande test

2.3.1. Plastic limit determination

Test Procedures: 30 g of air-dried soil from thorough-
ly mixed samples which had passed through 425 pm
sieve were mixed with distilled water in evaporating
dishes and were left for 24 hour for “naturing”.

8 g of the clay paste was rolled with the fingers gen-
tly on a glass plate. The rate of rolling was approximately
85 strokes per minute to form a 3 mm diameter ball.

The diameter of the rolled clay was intermittently
measured with a calipers. When the clay mass finally
crumbled at 3 mm, the water content of the crumbled
sample was then determine.

The experiment was repeated on the same specimen
for three times to avoid error. The average of the results
was used to evaluate the plastic limit.

2.3.2. Liquid limit determination
using Atterberg-Casagrande test

Test Procedures: 20 g of the clay sample was mixed
with 30 ml of water in a porcelain bowl of 10 cm diameter.

A groove was cut with a spatula of 13.5 mm through
the clay paste at the bottom of the bowl.

The bowl is continually dropped unto a hard robber
surface. The height of drop was 10 cm.

The rate of dropping was 120 drops per minutes i.e.
2 drops per second.

The number of drops that caused the groove of
13.5 mm to close was noted.

The moisture content was noted at that instant.

The graph of moisture contents against the number of
drops (blow) was plotted.

The moisture content at 25 drops was noted and re-
corded as the liquid limit from interpolation of the graph.

The plasticity index = liquid limit — plastic limit.

2.4. Laboratory determination
of loss on ignition of clay sample

Test and Procedures: the crucible was weighed and
the weight recorded as ;. About 5 g of sample was
placed into the crucible and heated in the oven to about
110°C to drive off moisture. It was allowed to cool for
2 hours, re-weighed and recorded as W,. The sample with
the crucible was placed back into the furnace and heated
for 1 hour to about 900°C. It was brought out and al-
lowed to cool for 2 hours. It was re-weighed and the
weight recorded as W;.

Loss of ignition (LOI) = original weight of sample
before heating/final weight after heating to 900°C:

Wy —(Wy - W,
LOI at 900°C = M-mo. (1)
(W, -m)
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The sample and the crucible was returned to the fur-
nace and heated for another 1 hour to 1000°C. It was
brought out and allowed to cool for 2 hours. It was
weighed and its weight recorded as Wj:

Wy — (W, - 1))

LOI at 1000°C = ( 100 @)
(W, -m)

The sample and the crucible was returned to the fur-
nace and heated for another 1 hour to 1100°C. It was
brought out and allowed to cool for 2 hours. It was
weighed and its weight recorded as Ws:

(ws—(my-m))
(W, -m)
The sample and the crucible was returned to the fur-

nace and heated for another 1 hour to 1200°C. It was

brought out and allowed to cool for 2 hours. It was
weighed and its weight recorded as Ws:

(Ws = (my-my))
(W, -m)

2.5. Laboratory determination
of clay bulk density

LOTI at 1100°C = -100 .

3)

LOI at 1200°C = -100 .

4)

Test Procedures: the weight of a measuring cylinder
was determined and recorded as W;. A funnel was sus-
pended above the measuring cylinder. The funnel was
filled with dry sample and allow to flow freely into the
cylinder. The excess material was scraped off with a
straight edge. The capacity of the measuring cylinder, V,
was the volume of the sample. The sample and the cylin-
der were then weighed and recorded as .

Weight of sample = W, — W1.

Bulk density = weight of sample/volume of sample:

(7, -m)

Bulk density = ———~.

v )

2.6. Laboratory determination
of modulus of rupture (MOR) of clay

Test Procedures: the dry samples were moistened and
mixed to a workable state. The weighed sample was cast
in wooden molds coated with thin film of machine oil.
The bars were air-dry for 48 hours. The bars were kept in
a furnace operated at different temperature of 900, 1000,
1100 and 1200°C and fired for approximately 10 hours.
The bars were removed and cool.

Each bar was fixed to demson strength testing ma-
chine and the loads that caused failure were calculated:

3PL

MOR = ——,
2bh

(6)

where:
P — breaking load in Kg;
L — distance between supports;
B —breadth of sample;
h — height of sample.
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2.7. Laboratory determination of the chemical
composition and crystalline components
of clay X-ray diffraction (XRD)

Equipment and materials: X-ray diffractometer, in-
strument for grinding, and a sample holder.

Test Procedures: the smear method was used to pre-
pare the sample for XRD analysis because it is a quick
method for bulk sample constituent.

About 5 g of each sample was obtained and crushed
thoroughly with mortar and pestle. Powdered sample
were passed through a 200 mesh sieve. The very fine
powder was mixed with ethanol solution and spread
evenly over a slide. The slide was placed under the XRD
machine and after 2 minutes of processing; the results of
the mineral composition and mineral contents were dis-
played on the connected monitor.

3. RESULTS AND DISCUSSION

3.1. Grain size distribution

Table 1 shows that the clay contents of the sample in-
crease with depth. The suitability of clay material for
ceramics production in multilayer clay deposit increases
with depth because clay of higher plasticity tends to
occur at greater depth. Although, this translates to higher
mining cost for deeper deposit as a result of cost of over-
burden removal, however, this extra mining cost can be
offset by the low cost of processing clay of higher grade.
Clay of higher grade requires less processing cost.

Table 1. Overall average particle size distribution at 3, 7 and
10 m depth (Alfred, 2017)

()Lf"‘cylzry Gravel (%) Sand (%) Silt (%) Clay (%)
1 46 13.8 19.5 62.1
2 2.9 14.4 18.1 64.6
3 1.4 10.4 20.0 68.3
Average 3.0 12.9 19.2 65.0

Figure 2 shows the grain size distribution with clay
having a total percentage of 65%. These values are rela-
tively high and good for their plasticity and mouldability
(Allen, 1986).

Gravel
3%

Sand
13%

Clay
65%

Silt
19%

Figure 2. Grain size distribution

3.2. Plasticity index

Table 2 shows the average plasticity index for defer-
ent depths. The plasticity index at bed 1 depth has a
range of 1.4% and an average of 31.1%.
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Table 2. Total average plasticity index
Bedl Bed2 Bed3

31.08 43.04 49.78

Layer
Individual
average, %

Overall average

41.30

The plasticity index at bed 2 has a range of 0.4% and
the average is 43.0%. The plasticity of the material at
bed 3 has a range of 2.0% while its average plasticity
index is 49.8% (as shown in Figure 3).

Beds Average
Bed 3
Bed 2

Bed 1

0 20 40
Plasticity index for each bed, %

60

Figure 3. Plasticity indices comparison on each bed

The plasticity index of the deposit increases with
depth. High plastic clay is more suitable for ceramics
production due to its ease of moulding. Therefore, the
clay deposit occurring at bed 3 is more suitable for clay
manufacturing. Overall plasticity index is 40.27%
which for the clays studied indicates that they are suita-
ble for the production of ceramic clays, as Grimshaw
(1971) prescribed a range of 10 — 60% for clay used in
ceramic production.

3.3. Some of the engineering properties of the clay

The usability of clay for ceramics production is great-
ly determined by its plasticity. Plasticity of clay is deter-
mined by its moisture content which increases with depth
in multilayer clay deposit. From the results presented in
Table 3, the plasticity of the clay samples at 3 m depth
(S11— S41) varies between 26.3 and 26.5%. Plasticity of
clay samples from 7 m depth (Si> — S4) ranges between
17.3 to 17.7%. Plasticity of clay collected at 10 m depth
(S13 — S43) is between 21.8 and 22.3%.

Table 3. Average moisture content, pH value and loss on
ignition (Alfred, 2017)

o V)
Bed Average o pH value A) IO.S.S on
moisture content 1gnition

1 26.4 6.23 3.76

2 17.5 6.45 3.24

3 222 6.73 2.24
Overall 22,0 6.47 3.08
average

The plasticity increases with depth due to increase in
water content. However, the plasticity of samples col-
lected at 3 m depth close to the surface is higher than
those collected at 7 m depth because the samples were
collected in June when rainfall was at its maximum. Due
to the water retaining ability of clay, the clay close to the
surface had retained significant amount of water com-
pared to the deposit at the second bed. Water tends to
percolate down the soil; the reason moisture content
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tends to increase with depth. With these results, clay
from 10 m depth is more suitable for ceramics product
than those from 3 and 7 m depth. Overall water content
as shown in Table 3 is 22%. This conforms to 22% sug-
gested by Banaszak (2013) for good ceramic production.
The moisture content of each bed is shown in Figure 4.

Beds Average
Bed 3
Bed 2

Bed 1

0 10 20
Moisture content %

30

Figure 4. Moisture content

The pH values of the samples are slightly higher for
the samples collected at 10 m depth than samples collect-
ed at 7 and at 3 m depth. Acidity affects the choice of
clay materials as raw materials in ceramics manufacturing.
Clay with lower acidity is usually favoured. Clay of higher
acidity may easily corrode plant metallic equipment.

Loss on ignition (LOI) of the samples also decreases
with depth. Samples collected at 3 m depth have average
LOI of 3.76%, samples collected at 7 m depth have ave-
rage LOI of 3.24% while the samples at 10 m depth has
average LOI of 2.24%.

3.4. Modulus of rupture (MOR)

From the results presented in Table 4, the modulus of
rupture of the samples at different temperature from 900°C
through 1000, 1100 to 1200°C show an increase in the
strength of the specimens as the temperature increases.

Table 4. Total average modulus of rupture (MOR) for the
deposit at varying temperature (Alfred, 2017)

Average MOR, N/m?

Bed 900°C 1000°C 1100°C 1200°C
1 30.55 344 40.90 61.57
2 41.79 45.88 51.38 71.47
3 57.64 70.69 78.63 88.30
Average 43.33 50.33 56.97 73.78

Also, the modulus of rupture increases with depth.
The clay bed at 10 m depth has greater strength than the
beds at 3 and 7 m depth respectively. These strength
results are within the acceptable range for clay suitability
for ceramics. Overall average of MOR for the deposit is
43.33, 50.30, 57.00, 55.40 for 900, 1000, 1100 and
1200°C respectively (as shown Figure 5).

3.5. Fired linear shrinkage

Table 5 shows increase in linear shrinkage as tempera-
ture increases. Clay at greater depth has lesser shrinkage
values. As reported by (Chester, 1983), the allowable
linear shrinkage range for quality ceramics is within
7 —10%. Clay deposits at 7 m depth and at 10 m depth
are more suitable for ceramics production.
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Figure 5. Modulus of rupture (MOR)

Table 5. Total average linear shrinkage for the deposit at
varying temperature (Alfied, 2017)

Average linear shrinkage, %

Bed 900°C 1000°C 1100°C 1200°C
1 123 12.8 13.1 13.7
2 10.3 10.5 10.8 11.0
3 7.9 8.2 8.8 8.9
Average 10.2 10.5 10.9 11.2

Figure 6 shows the graph of fired linear shrinkage
with temperature.
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=
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900 1000 1100 1200
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Figure 6. Linear shrinkage against temperature

3.6. Bulk density

Table 6 shows the bulk densities of the various clay
samples at varying Temperature from 900 to 1200°C.
Bulk density increases as furnace temperature increases.
The bulk density of clay deposit at greater depth is slight-
ly higher than those of shallower debt.

Table 6. Total average bulk density for the deposit at varying
temperature (Alfred, 2017)

Average bulk density, g/cm?

Bed 900°C 1000°C 1100°C 1200°C
1 1.45 1.52 2.13 2.63
2 1.64 1.77 2.49 2.90
3 1.74 1.88 2.77 3.14
Average 1.61 1.72 2.46 2.89

The best range of densities for ceramic clay at
1200°C is between 2.2 —2.8 g/cm? (Omowumi, 2001).
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Almost all the clay samples fall within this range.
Figure 7 shows the bulk density of each bed.
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Figure 7. Bulk density against temperature

3.7. Water absorption

The percentage water absorption capacity of the clay
samples fired between 900 to 1200°C is recorded in Table 7
while its graphical representation is presented in Figure 8.

Table 7. Average water absorption for the clay beds (Alfred,

2017)
Bed Average water absorption, %
900°C 1000°C 1100°C 1200°C
1 20.36 18.03 13.88 13.10
2 18.33 14.56 12.55 11.34
3 13.71 13.20 11.04 10.38
Average 17.47 15.26 12.49 11.61
25
20 N
X
gﬁ
Z 15
£
2 —
= 10 —
S
<
= s
e Bed | e Bed 2
0 e Bed 3 e— Average
900 1000 1100 1200

Temperature, °C

Figure 8. Water absorption at different temperature

The clay deposit at 3 m depth has the highest water
absorption capacity ranging from 20.64 to 12.99%.
Water absorption capacities at 7 m depth range from
18.74 to 11.01% while water absorption capacity at
10 m depth is between 14.02 to 10.33%. Water absorp-
tion capacity decreases with temperature of firing and
also decreases with depth.

3.8. Cold crushing strength

Column four in Table 8 shows the average values of
the samples’ cold crushing strength. The value increases
with depth. Chester (1983) reported that the recommend-
ed range of cold crushing strength for ceramics clay is
between 352 — 564 kg/cm?.
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Table 8. Overall average cold crushing strength (Alfied, 2017)
Cold crushing strength, kg/cm?

Sample Bed 1 Bed 2 Bed 3
Si 254 365 440
S2 250 358 461
S3 258 357 468
S4 251 347 439

Average 253 357 452

All the values fall between these ranges. This means
that the three beds of the clay deposit have good strength
at room temperature.

3.9. Chemical composition of the samples

Table 9 shows the average chemical composition of
the samples collected at different beds; the results show
that in all the different cases of layers sampled, silicone
oxide and aluminum oxide are the major constituents
while titanium oxide, manganese oxide, phosphorous
oxide and calcium oxide occur in traces. Comparing the
chemical composition of the beds, it is observed that the
iron content decreases as the depth increases while the
aluminum oxide content increases with as the depth
goes deeper.

Table 9. Average chemical composition of the samples at
different depths (Alfred, 2017)

Compo- Average chemical composition, %
nents Bed 1 Bed 2 Bed 3 Average
SiO2 50.66 50.61 50.86 50.71
ALLOs 39.54 41.85 43.64 41.68
TiO2 0.01 0.02 0.02 0.02
Fe203 3.74 1.72 1.03 2.16
MgO 0.06 0.01 0.04 0.04
MnO 0.00 0.01 0.02 0.01
CaO 0.02 0.03 0.04 0.03
Na20O 1.87 2.11 1.52 1.83
K20 0.68 0.57 0.50 0.58
P»0s 0.02 0.03 0.02 0.02
LOI 3.76 3.24 2.26 3.09
Total 100.36 100.2 99.63 100.17

3.10. Mineral contents of the clay samples

Tables 10 show the mineralogical composition of the
deposit. Average quartz content is 64.73%, feldspar
6.05% and kaolinite 29.22%. Figure 9 shows the percen-
tage distributions of the mineral.

Table 10. Comparison of the mineral content from each bed

Bed Average Average Average
quartz, % feldspar, % kaolinite, %

1 61.60 7.18 31.22

2 64.33 6.17 29.50

3 68.25 4.81 26.94
Overall 64.73 6.05 29.22
average

4. CONCLUSIONS

This study investigated some ceramic properties of clay
in the study area for industrial suitability. The laboratory
analysis results show that the grain size distribution for the
deposit increases as the depth increases with the clay
material having the highest proportion of the distribution.
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Figure 9. Average Mineral Composition

The average plastic index falls above the minimum re-
quirement suggested for producing suitable ceramics. The
results for the average cold crushing strength, water absorp-
tion, modulus of rupture, bulk densities and fired linear
shrinkage are within acceptable standards for suitable cera-
mics. X-ray diffraction for the mineralogical compositions of
the samples shows the overall average value of the deposit
as: quartz — 64.73%, felspar — 6.05% and kaolinite — 29.22%.
The results from the X-ray diffraction analysis for the chemi-
cal composition determination were found to fall within the
standard range recommended for a suitable ceramic.
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OIITHKA JESAKUX KEPAMIYHUX BJIACTUBOCTEM POJOBHUIIA TIAHA
I'AJABLY (TEPUTOPIAJIBHA PAJIA KBAJII, ABY /KA, HIT'EPIS)

P.A. Ocemenam, T.b. Adeni, B.A. Ansdpen, K. H. OuByany-/Ixon

Merta. OriKka KepaMiyHHX BIIaCTHBOCTEH ITHHHU popoBuia ['axabiy, TepuropiansHa pana Ksami (AOymxka, Hirepis)
Ha OCHOBI ()iI3UKO-MEXaHIYHUX BUIIPOOYBAHb JUIsi MOXKIIMBOCTI 11 BUKOPUCTAHHSI Y TPOMHUCIIOBUX I[LIISIX.

Metoauka. Bynu BiniOpani 12 npo6 rimHu poposuiia 3 raubun 3, 71 10 M ta mignani GpisndHUM 1 MeXaHIYHUX BH-
npoOyBaHHSM, a TAKOXK PEHTreHOCTpyKTypHOMY aHamizy (PCA) s BU3Ha4EeHHsI IOPUCTOCTI, PO3MOJITY 3epHa 3a Be-
JIMYMHOKO, MEKI MIIIHOCTI Ha PO3PHB i CTHCK, JIIHIHHOTO CTUCKY, 00’€MHOI HIUIBHOCTI, TIrPOCKOMIYHOCTI, BTPATH Baru
TIPY TIPOKATIOBAHHI, BMICTY BOJIOTH, KOe(illieHTa INIACTUYHOCT] i BOTHETPUBKOCTI.

Pe3yabTaTn. BecTaHoBneHo, 0 3pa3ky IIIMHYU POAOBHILA MICTATH TPH KPUCTAIYHUX KOMIIOHEHTH: KBapi — 64.73%,
mospoBUH mmat — 6.05% 1 xaomiHiT — 29.22%. PCA 103BOJIMB BU3HAYUTH, IO B TIIMHAX POIOBUINA IEPCBAXKAIOTH OKCH-
I KPEMHIIO Ta aIOMIHIIO, TO/I K OKCHIN MapraHIio i TUTaHy MpeACTaBIIeH] Qyxe He3HadHO. JJocmimkeni Taki (i3ndHi
BJIACTUBOCTI TJIMHU SK ITOPUCTICTh, PO3MOJIINI 3€pHA 10 BEIMYMHI, MeXa MIITHOCTI Ha PO3PHB 1 CTHUCK, JiHIHHUNA CTHCK,
00’eMHa IIUTBHICTB, TIrPOCKOIIYHICTD, BTpaTa Bard IPH MPOKAIIOBaHHI, BMICT BOJOTH, KOS(IIiEHT IIACTUYHOCTI Ta
BOTHETPHBKICTb, III0 3HAXOIATHCSA B MEXax MPUHHATHUX CTAHAAPTIB IJIsI BUPOOHHUIITBA KepaMiku. BcraHoBieHO cepen-
Hill TUTACTUYHUH 1HAEKC TJIMHY, SIKHH € BHILE MiHIMAJTbHIX BUMOT, HEOOX1THUX JIsi BUPOOHHIITBA KEPaMiKH.

HaykoBa HoBH3HA. BusiBIeHO 30HaibHE MOKpaleHHs (i3MKO-MeXaHIYHUX BJIACTHBOCTEH Ta COPTHOCTI TJIMHHU 3
mmbuHo0 (Bix 3 1o 10 M) B ymoBax pomoBuiia ['anaoiy.

IpakTHyHa 3HAYUMICTB. BeTaHOBIEHA MPOMICIIOBA MPUIATHICTH TIIMHHU POJIoBHUINa [aqabiy /ist BUpOOHHIITBA KEPAMIKH.

Kniouoei cnoea: enuna, pizuuno-mexaniuni 61acmusocmi, Kepamixa, PeHmMaeHiecbka OUGpaxyis, NOKA3HUK NIACMUYHOCE

OLEHKA HEKOTOPBIX KEPAMUYECKHUX CBOMCTB MECTOPOXJEHUSA I'TMHBI
T'AJABRY (TEPPUTOPUAJIBHBIN COBET KBAJIU, ABY I"KA, HUT'EPUS)

P.A. Ocemenam, T.b. Adenu, B.A. Anbdpen, 2K.H. OuByany-/xon

Hean. Ouenka KepaMUYeCKUX CBOMCTB INIMHBI MecTopokieHus ['anabuy, teppuropuanbHblid coBet Kanu (AOymxa,
Hurepusi) Ha ocHOBaHNM (PM3NKO-MEXAHHMYECKHUX HCIIBITAHUH JUISl BOSMO)KHOCTH €€ TPUMEHEHHS! B TPOMBIILICHHBIX LIEIISIX.

Metonuka. beutit oroOpanbl 12 npo6 riMHBI MecTopoXKaeHHs ¢ Ti1yOuHbl 3, 7 1 10 M ¥ MOABEPrHyTHl GUIMYECKUM U
MEXaHHYECKUM HCITBITAHUSM, & TAKKe PEHTTeHOCTPYKTypHOMY aHaimu3y (PCA) 1yt onpeneneHus IIOpuCTOCTH, pactpeie-
JICHUs 3epHa 10 BEJIWYMHE, TIpejiesa NPOYHOCTH Ha Pa3phiB U CXKaTHE, IMHEHHOTO CXKaTHsl, 00bEMHOM IIOTHOCTH, THIPO-
CKOIIMYHOCTH, IOTEPH BECa IPH NPOKAINBAHUH, COAEPKaHM BIIary, Ko3((HUIMEeHTa IIIACTUYHOCTH ¥ OTHEYIIOPHOCTH.

Pe3yabTaThbl. YCTaHOBICHO, YTO 00pPa3Ibl TIIMHBI MECTOPOKACHHS COAEPIKAT TPU KPUCTAIMIECKUX KOMIIOHEHTA:
kBapry — 64.73%, moneBoii mmart — 6.05%, n kaomuHUT — 29.22%. PCA Tarke MO3BOJIII ONPENENUTh, YTO B TIIMHAX
MECTOPOXKICHHUS MTPE0OIaNaloT OKCHIBI KPEMHHSI M QIFOMHHNS, TOrJa KaK OKCH/IbI MapraHiia ¥ TUTaHa HPEICTaBICHBI
OYEHb HE3HAUUTENbHO. MccrnenoBansl Takue (PU3NUECKUE CBOMCTBA INIMHBI KaK IIOPUCTOCTh, PACIPENCICHNIE 3EpHA 110
BEJIMYMHE, IpENesl IPOYHOCTH HAa pa3pblB U CXKATHE, JIMHEHHOE CXKaTHE, 00bEeMHAs IJIOTHOCTb, TMIPOCKONUYHOCTbD,
TIOTEPs Beca MPHU MIPOKATMBAHUH, COJCPKaHNUE BIary, K03((GHUUNCHT IUNIACTUYHOCTH U OTHEYTIOPHOCTD, HAXOSIIHECS B
npeienax NpUeMJIeMbIX CTaHAAPTOB Ul IIPOU3BOJICTBA KEPAMUKU. Y CTAHOBJIEH CPEJHUH IIACTHYECKUN MHAEKC IIIH-
HbI, KOTOPBIH SIBJISIETCSI BbILIIE MUHUMAJIBHBIX TPEOOBaHUH, HEOOXOIUMOTO ISl TPOM3BOACTBA KEPAMUKH.

Hayunasi HoBu3HA. BbIsiBIIEHO 30HANBHOE yiIydlleHUe (PU3MKO-MEXaHUYECKHX CBOHCTB U COPTHOCTH TJIMHBI C IITy-
ouHoit (ot 3 1o 10 M) B ycnoBusx MectopoxkaeHus ['agaduy.

IpakTHyeckasi 3HAYUMOCTH. Y CTAaHOBJIEHA IPOMBINIICHHAsI IPUTOJHOCT TJIMHBI MecTopokaeHus ['amabuy s
MIPOM3BO/ICTBA KEPAMHUKH.

Kniouesvie cnoea: enuna, gusuuecko-mexanuieckue ceolcmed, Kepamurd, peHmeeHo8cKas Oupparkyus, nokasameib
nracmuyHoCcmu

ARTICLE INFO

Received: 7 January 2018
Accepted: 12 December 2018
Available online: 27 December 2018

ABOUT AUTHORS

Raymond Azuka Osemenam, Doctor of Philosophy, Senior Lecturer of the Department of Mining Engineering, Federal
University of Technology Akure, Ilesha-Akure Expressway, P.M.B. 704, Akure, Ondo State, Nigeria. E-mail:
udembaezenia@yahoo.com

Thomas Busuyi Afeni, Doctor of Philosophy, Senior Lecturer of the Department of Mining Engineering, Federal
University of Technology Akure, Ilesha-Akure Expressway, P.M.B. 704, Akure, Ondo State, Nigeria. E-mail:
tbafeni@futa.edu.ng

Victor Ayodele Alfred, Mine Supervisor of the Department of Mines and Raw Materials, West African Ceramics Ltd,
Ogura Village, Near Niger Bridge, 263106, Ajaokuta, Kogi State, Nigeria. E-mail: alfredvictorayodele@gmail.com

Josephine Onwualu-John, Doctor of Philosophy, Senior Lecturer of the Department of Geology, University of Port
Harcourt, East-West Road, Choba, 500272, Port Harcourt, Nigeria. E-mail: john _onwualu@yahoo.com

15




