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All‘W'RAC r .. ;
l'hc chemical composition of some clay deposus from Shuwap, Pulka and Ngala in Borno
State were studicd for réfractory production. This is to indicate tl‘u:ir classification as refractory
material and their places of use ln industrial sct up. The result showed that the Shuwari clay has

© 36% and 47% of alumina and snhca respectively, this placed the clay in the group of siliceous

fire-clay refractory. The Pulka clay ‘has 41.3% and 51.0% of alymina and silica respectively.

,Thls placed the clay under the medium duty and fow-melting scmt-acid fire clay; while Ngala
" clay has 38.0% and 46.8% of alumina and silica’ respectively. However, this was placed under

the group of low-duty and low-melting fire clay refractory dueito high lime (CaO + MgO)
counted. The posszblc areas of applications ol‘ the studied clay ha‘vc also been mdlcatcd in this

paper. o
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INTRODUCTION

Clay mineral is a high industrial
raw materinl used in the manufacturing of
a wide varlety of products such as pottery
and ceramic. wares, . porcelain  stoves,
bricks, roofing and floor tiles etc. The
mincral is distinctive In ot least two
propertics  : that renders them
technologically  useful. These are
plasticity, and composition of extremncly
fine crystals or particles (Michaet, 1989).
The very fi ng particles of this material
yield very large specific surface areas that

are physncaﬂy absorptive and chemlca!ly

surface réactive.
The use of clay in structural and

physical and chemical propemes Clays
have found use as refractory in many
industrics.
important in any country which is aspiring
to. he technologically advanced. The
refbactorles are ‘absolutely wqcmlul tor the
lining of any thermal unit such as kilns and

fumwces The commonly used rcfracmncs _
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© 2. By
engineering  products” depends, on i:,s‘,‘_ L

Refenctory Industry s very

inctude ﬁrc-clqy, silica, high aluming,
magnesia, dolomne and carbon (!bhadodc,
1997, Ozks 197

Rc.f'rm.toyiw are c.umllkd by thelr
pmpcrt:cs and charactcristics as follows .

(Krwandm and Morkov 1980)

I. By ufrac.(omu.ss e
a. Common! refractormess (up to 1580
- 1770 "C) .
b. ”th r(.l"ractormcss (l770 - 2000
QC)
b, (llhghcst rcl'ractormcsq (above 2000
' C) .

o

&heir chemlc'xl

. composmon

1

.and - mineral

a. Sshccous in whlch the rcfractory .
~ base_ iy Sl()z (sllica qtmrtzlgu) :
: _Sat:ca bricks have a fusion point of
I’IOO "C ( lbh'\dodt., 1997), - '

b m_ummimm— b:hu,.ous, where the
refractory ‘components are Al;O;
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c".omndum grade (Krivandin and Morkov, :
" 1~g0) {
" " Abundance of firc clay has been :
' reported TS E# I Gwoze-Bama, Ngala,

‘Biu; Damboa and New-Marte, all in Borno
State (Bomo State Handbook, 1990)

Objechves
The aim of this work is 1o study the

“chemical composition of the clay deposits

in Shuwari, Pulka and Ngala afeas of
Borno - State. This would entail the
determination of the percentage chemical
composition of clay samples takew from
these areas.- From the results of the

chemical analysis, thc clay will be

classified into various refractorics groups
which will assist in determination of their
probable uses in refractory production’ in
the State. Also, the data information of the
chemical compositions of the clays in the
state will help future prospective investors,
who want to invest in this arca,

e L
MATERIALS AND METHODS

“Three areas in Borno Statc were
chosen for this study, they are Shuwari,
Pulka and Ngala. The soil of Shuwari is
lateritic of a ﬁne and medium sedimentary
type which. gives rise to Kaolin of the
sedimentary  formation (Brindlcy and.
Nkahira, 1977). Shuwari clay s’ nsul
qumy for the production of clay pols.

* The Pulka area is 500m above sca
level and the so:l is -tropical mounhmous
ferrallatic type' resulting - from- the
weathcrmg of granitic rocks which: forms
soil, .rich -in silica (Barthlomew, 1976).
Pulka clay is. uscd !ocally for building
bricks. Ngala is located in the Lake Chad
depression where farge dcposxts of silica
sand is reported.: '

Enough quantities of various clay
samples were dug with shovel from the
deposits and sun-dried for a'day to reduce:
the moisture content and enhance grinding.
Some qmmmy' of ench s(mmk,' cluy was
crushed using a jaw crusher, They -were |
further ground and. pa'ned !hmugh .z fiive

100

sicve of 0 053pm. The sample clays were
fabeled as mdxcated in Table 1.

Determination  of Loss—()n—‘igniﬁon
(LOI) o ,
-The finely powdered particles .of

_cach clay sample was weighed (5g) intoa
clean platinum crucible (20 cnr’). The
crucible was partiafly covered with fid and
placed’ in muffle: furnace, and the
lemperature ralscd slowly to 10006 °C for

30 minutes. ’Ihc crucibles were temoved
from - the furfnce “and cooled in- a
dessicator, The qamptcs wcre feweighed

and the wcugh(s recorded.. The values
obtained were used (o calculate the Loss-
‘On-ignition using Leford (1975) equation.

LOl = 100 — OT. Here OT is the total
perccntag_c of omdcs,m,the clay.

7
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Extractmn of thc Samples . '

Finely powdered particles (Sg) of ‘
cach of the clay, samples was placed into
volumetric ﬂaskT (100 cm % contmmng a
solution of NH?QAI (M, 30 cm®) to
which a tetfon covered magnetic follower
had been added.| The flasks were sealed
and thermostated! for Thr at 25.20 °C | ina

water bath and sprrmg was effected by a
magnetic stirrer. ¥T11m was followed by
further addition of NH,OAIL (1M, 100 cm®)
whife the stirring contmuu.l for anofher 30
niutes. The content of' the {lasks were
filtered wsing filter paper (0.45p Mlllxpore)
and the volumes were made up to-100 em:.
with distilled . water.: These - flasks were .-
labeled. A,B,C,D,E,F according (o their:
localities. Each of these, solutions . were -,
fabeled stock . solution and used. f’or the: -

-various meawrcments L TR A
Calcmm Oxxdc L T e

“The stock - soluuon (10 cm ) " was
pipetied - into - conn,a! ﬂask (250 cm) then
d:sh!led water-{50 ‘cm?) ‘was ‘added, - NH,OH
(15 e, KCN; KaFe(CN)s (1:1, 50 cm?) and
EITA (0.1M, 10 drops) ‘were addedd. i -that
order. Sodium -hydroxide (10%) was then
adided until (hé. pH became 12 on meter
vending, The mixfuro wis an (Hm!ud xu..nlmt
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Table 1. Composmon. colour change at ﬁrmo tempe
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EDTA to a reddish violet colour using -
murexide powder as indicator. The cmurin&
solution was analyscd for calcium oxide using

Direct Reading Spectrophotomtter (DR200).
Silica, ALO; and Fé 00y were analysed using

the Direct Reading. The results are prcscnlcd.

in Table 1.

Magncsmm Oxide
The stock solution (10 cm) was

.pxpﬁttqgv,,ntoﬂ,ﬂcnmcal flask (250 cin’) then

dlstxﬂed water (50 cm ) was” added, Nl 14OH (15
cm ) KCN, KFe(CN)s (1:1), 50 cm®) and EDTA
(0.IM 10 drops) were added in that order. This

" mixture was allowed to stand for about 10

minutes and titrated to permancnt hluc colour

_with EDTA (0.IM) using Erochromec. black T

fndicator (EBT). The magnesium oxide of the
final solution was determined by Direct Reading
Spcctrophotomc(cr (DR 200) and fhe results are
presented in Tablc {. .

RESULTS AND DISCUSSION

The results of the chemical analysis of
the clay samples from Shuwari (SSA). Pulka
(PSB) and Gamboru-Ngala (NSC)  arc
presented in Table 1. The colour change at
firing temperature (1000 — 1200 °C) together
with, Loss-On-Ignition and possible arcas of

usage of the clay samplcs studicd are also -

listed.

. Al the clay samples that is PSB, NSC.
and SSA contain reasonably high amounts of
alumina, 4130, 38.00 .and  36.00%
respectwely This high vahlc of aluminum
(1)) :oxide in consonant with the works of
Leford (1975) and Michael (1989) is a major
detenininant for refractoriness in clay.

. Iron (111) oxide in sample SSA is rather

. low (0.02%). This suggests’ that Shuwari,

- :‘Maiduguri Damboa Road clay: can withstand-

- very high temperature. as required in firc-clay
(George, 1969, Leford, 1975, Qiks, {977).

- Samples PSB. from  Pulka., Gwoza,

contain moderate amounts u( :\lnmmd and-
vs;hca and the highest amount of iron (IH)
oxide of 1.95% when’ comparccl with S8A and
" NSC. This clay may give high phwhcuy
V,_(Brady and Clauser, 1991, Michael, 1989).
" The oxide impurities present in the clay

1

“promole the formation of low melting glasss,

which tend to reduce the refractoriness.

. According to Ancke (1981) and Brady
and Clauser (1991), samples NSC can be said
lo have a good chemical compomuon sultabic
for its use as binder clay in foundry sand and
dnllmg -muds. With -the composition of the

‘alumina: .of 38.0% and silica 46.8% higk

'rcl’rdctiprmcss should be expected. However,
this is negatcd by the high lime (CaO + MgO}
contcnt 1.16% and Iow-ﬁrmg tempcrature of

']000 ’C.

lThc reddish brown colouration of the

NSC a,l firing temperature is indicative of the

prcscngc of dccayed vegetation, which burns
out | upon firing yiclding the LOI' value
oblam(ed (Ancke, 1981 ‘Brady and  Clauser
1991, Nnuka et al, 1992), This reddish brown
colour could also be asa result of Fé;Os but
the zxmeunl is smal (0:5%).

'i CONCLUSION

it may be concluded that AlGs, SIC,.
i“c203, i{CaO and MgO form the major and
minor constituents of the clay samples from
the 'md; zones of Nigeria. The suitability of the
clays for high temperature application has
been detclmmed The values in the clay act as
pom(cr lo high refi ractormess

" These contents also can ‘serve as &
uscful guide tg the usage of the clays. The
Shuwarj clay belongs to medium duty acidic
suhccous ﬁrc-clay Pulka“ was classified as
woderate .duty . low: meliing fire-clay whlle
Ngala c!ay has high percentage of alkaii
lmpurmcs and LOI of 11.63%, which give the
clay an excellent plasticity. suitable for. use’as
bmdu dﬂd drilling muds.
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