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Abstract

The detail physical, chemical and surface propeies of clays manly depend on their mineralogical
compositions. The mam objective of ths reseaxch was o sidy the minerabgical and chemical
composition of clay oblain fom a clhy deposit m Bida Miger 3ie. The chy mmple was aollactad from
2 deposit m Minna, Migena. It was cleaned, smkad, dried, cnshed and sieved then moulded o0 some
definite shapes depending on the type of test camied out on the vanows chy amples. The qulibtive
minerzlogical phae identification was performed by Xy diffraction (XED) in powder samples using
an Amalytical Empyrean, diffection DYV 674, In defermining the chamical comstituents of the day
samples m ferms of the mdividual oxides; the analys i of the mmples was camied oul. The mimeral ogical
compeasition of clay, 20854° of miensity 18.7% and 26.634° of intensity 10007 was observed io he
quart minerals, while the mineralogical compasition of clay, 12.318° of mtensity 10002 and 19.801° of
imiemsity 8L wa ohserved to be kol mite minerals. 11 was observed that the high abwn dence of quart:
minerak in the day deposits sample shows ihat the cly have high silica confent, and are bound 1o he
sirongly acidic as the silica provides several sies for the hydroxyl groups or waler molecules o hind.
These resulis reveal that the dominani clay mimeral in the day deposits 21 Bida & kaolinie.lt & not
surprzing ihad days fom these areas have heen used for potiery, ceramic, brides and tiles.

key words: Kanlinite, Mineralogy, Chemical Composition, X«Hay D ffraction

Introduction mown = chy mnrerk sch s gquart,
feldspar and micaa Chy is used in vanous
ficlds =mxch as geology, dhemisiny, =nil
scimoe, engneaing and ceramic fechnology
{Foluranmi, 2009).

Earlir reseandhes hawve done some woik on
wvarios refrdory chy depmis in Migera
and have found them mnthble for use in
metallurgical indusiries with some additives
iEialuet ol 20 18; Abubakar o al, 2014; Ao het
a, 214, To this end, the sociay has
maeased the vanous siez]l produck coming
aul of the sieel phnt of Cwvar-Abdj,
Omogho, Jos, Katsina and Ajackata Clhy has
phyllosilimie minerals tha mmpart phsticity

Jay & a very fine grained, unconsolidated
rock modier, whidh is platic when wet, bt
hecomes hard and stomy when hested. When
mixed with wader, it heoomes phstic and
mouldahle and becomes hard again on dying
and finmg. It h= is ongin in murl
processes, mostly complex wathering,
ramparial and deposited by salimentation
within geological parinds. Chy & composed
al silica (504, Alumma (Abh) and waler
(Hx0) plus apprecable conoentration of
axides af iron, alkali and alkaline earth, and
comtains  groups of onstlle sbsiances
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o chy and which hasden wpon finng or
drying ({mrace and Sewn, H1f; (roggenham
and Mo, 1993, Clys ore  broadly
miegorsed ax kmalinies and s medtles | sark,
Ny, mpaakest &), TD14p The loolinibes
i hude o I e, halloysne, and
dicloie] Longstaffe, 1981} and the smeanes
incode mcemd momill cenvie:, womi som e, s onTie
and hecioria Hailey and Hrindley, 1979)

In a reseanch by Cval and Buong (A7),
clay samples rom Cross Rver Side
{ldere and Do) were charadenced. The
resulis of the physical and chemocal
praoperies ol both ldere and Il clay
samples showed that, these clays can be
wad for bnck malang, floor bles and
sloneware several shudies have been done
an clay soals amound Migerm,  They
mchide Mayw=Rdwa in Adamonva {Kelas
el al, A7 ), Kachm, Katanchan, Wusasa
m Kaduna (Manukx, 2013 ; Sheds, Abap
and Karmu in Abup | Mamulagy, 200 3);
Olokora, Ukpor, (hamm and Nsu m
South asiern Mpena (Mwoye 2010},
Abalahla 1n Bhany (Nweke et al XWIT)
amd Llghepun clyy deposid m Edo ceniral

Migena (Oubebor et al 20010y amongs
athers.

Cly matenak are hasically divided min
three groups; Those that contam mam by
Kaohmies which are while, grapash=whie
ar shightly @lored becoming darker and
plastic when mostened with waler
{ Lopex={ialmda et al, 27 and Nwaye,
20100 The second goup ane those ithat
omnnn mannly Momimean lonite and the
third group of clays are the imienmed oie
produd of disntegrabon of mMmca mio
lmohn {Mwoye, 20000 The presence of
smectiie im chys and chy minerak & am
indication thai the day @mn be wsed & fullers
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or hlemching eaths and ihe presence of
olinies gives dance of geitng days for
ceramics and pofiery worls (Hailey and
Brindley, 19799.The presence al Fexls,
Mgl), Cal), Nal) {muneral oxude) 1n clay
mample delemmines ds wes an bncks,
fhoors tiles and paper malking {Kelas & al,
AT, While the presence of MaJ), KO
and Cal) {Alkah metal oxades) help o
mihate relackery  polenbal  hence
makmy clays swishle for ceramc
products. Cly has ako been appled m
phamacy and cosmmetics though such clay
madermls  have varshle ocomposibon
{ Loper=-{almdo, 2007Th

As depomis of clay raw moterml ane
widelywhsinbuted 1n Migena, In onder o
determuine the profial hiyol wihoing cly
mm a parboular deposd for  any
applcaton it & of paramoamni mporanoe

] X AT the
miknstucuimorphology,  determme
the mumneralomcalcomposi bhion

amdbmalyses the vamous avanlshle phases
m such clay deposa{liay er al, 2015
Mweke and Egwu, ANT). To asceran the
vighildy amd mdusirml mportnce, ths
rearch work was == oul o sody the
mineralogical and chemical composition of
clay minem| chimined fom a chy deposi in
Bida, Niger Stme

Swteriak and Method

The maernk weed n this work wes chy
{ohimined from Hida, Niger Staie) and water;
and ihe equipmeni incloded Onven, Weighing
halance, Sieve shalker and sieve pan, Vemer
alliper, Themmomeder (meromy i ghss),
and Xemay diffection machne
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et hodology The crocble and comenmt was weighed as
The day was charactenzed in femns of s Wy aflr oooling. Three drop aof
mineralogical and chemim| oom posi ion. amceniaied sulphuric acid amd Sml of

hydroflooric acid were added imn  the
[kt e rmmnd navtibaon ol Mineralo gical aucible. The phtmum crocible uag then
L ommsition phced on the phie m oven complesdy

identification was performed by  Xaoy
diffmction (XRD) in poeder mmples wwing
an Amalytical Empyrean, diffraction Y674,
a copper anode maderial manuBciored by
panalytical, Holland. The samples was
puhverized (grind o fine powder) using arget
pulverzing machine. The groond samples
wis ermured io pess 150 mioo mesh sieves,
the was 10 emsure homogensty of the
smamples. The prwdaed samples were them
pxinged and hibelled, wady for the amahsis.
h was mrmied ot at the Mational Creoso onoes

Research Labomacry (NGHRL), Kaduna,

[hetermid nation of C hemical Compasition
In determining the dhemial constituents of
ihe cly samples in fems of the ndnadoml]
oxides; the amalysk of the mampls was
mmed o as follows:

[hetermi nation of Peromitape Silica Si0),.
L5 of grnd samples was weighed inio a
phtimom oucible. Ths was fosed with
poassiom  arbomie and sodiom  lEm
mrborate m ihe miio of &1, Fosion akes
phce in the mufile formace o 110PC for a
piod of lhow The solwion was evapomied
am 2 hot placed on the plaie o minimise over
haiting doning baking.

The haked mass wax desohed
hydrochloric ratio 121, and washed with
o] hol wader, The residoe was Silh,
while the fetierd solufion confining oxdes
wis kept aside The residoe on the filer
P was phced in a plaiirom oocible and
lurmt at BPAC. Buming was oomimoed i
ihe carbom in i is bornd leading 10 no frace of
bl paticle

evaporaied of fs amient Ths was moticed
when the water film of the solphonc aod
disappears at abow 200°%C for 10mimses and
was then allowed 1o coal in a desicaors (W-
#. The percenbge silica onient was
determined from the omul.

i Ty 1
WL

Sy i kg

Destermiin stdon of Peroemispe F e
From dhe shodk solwbon, 25ml was measured

mio aheaker. Then 3ml of hydrogen penooade
Her was added mio the beaker and wanmed

vt omoe hoiling was obsarved, i1 was alken
off the boi phie io cool. The miioe was
then prea pitvied using ammonmom b ydnoode
(NHyOH) wsing the mtio 1:1. The solmon
was then filiered wsing filier papar mio a
S0im] flhsk. lomsed wale ws wsad o fill
the flask © mark. The residoe on the fiker
paper was aken inio a healer and dissoheed
m hydrochlonic acid (HCT) of a propor ion of
I:l.

The zolwtion iomed vellowizh becamse of the
pesence of o Then drops of T 11
dhlonde Snlly) was wed o0 e e
mivioe: wnti] oolowr disappeared o the end
paint. 5% of mercany (1 chlonde (Hg(lp
soluiion was pepaed and 10ml of © was
added 1o the mxmre X% of mnue of
sulphunc aod and phosphoric acd, mixed =
a o af 1:]1 was added. 100m] of iomsed
waier was added and ® dwp of die
phen viamine indicator. Potassiom dichromase
was then weed io titrale the solution until end
point. The end pomi was mdicaied when the



wlowr changed o pink. The percemage
Pyl was caloalsted from formuala
5 Fead

3
e ikt 3 24
- Ty 1EE%;

2)

[retermination of Percentape AL,
e ravitational Method).

Fram the solstion, 25ml was measured mica
baker. 3ml of bydrogen panoode was added
and %o lotion was warmed. (n boiling, #t was
brought down from the hot plate and allowed
o coal. The solubon was preap iaied using
am momi am by dwo xde at a ratio of 1:1. k was
then fikerad and washed properly with
omisad water. The residoe on ihe fiker paper
wix taken owlio an alread y we ghed plitimum
arocihle (Wi The crocihle corents were
brarns at SPC. Boming contimaed wnti] both
filier papers, aucible coment 5 compledely
lrrmi and browmish ool our was obamed. The
ool oar was bown becase of the presence af
Fe. The crocthle was immsfered o a2 mafTle
fomace and the tempeatmre rose o 11AC
and weighed (Wi Tomkeubtefoparcentage
af Ak,
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iy = =L

=0

)
Where Wi =W, = Weight o fresidoe
Yhere B, i subscript for onm bined oxides in
the precipitaed soloion.

Determination of Peromm tage Cal)

To deermine for Call, the fikered solmion
for desemnining Fedy wax wsed. 25ml was
taken from the fikered and pu mio flsk. b
was hesied o baween SPC-NPC and then
20ml of 5% prepared alommum oxalaie and

Sml of acetic aced (CHpOOEH) added im
gratio of 1:0. The solotiom was allowed fo

ool wmtil room temp aamre for 2 hoors. The
solmion wax then fihared using fiker paper
and waxhed with hot domised water. The fiher
paper and mesidee was pul nio a beaker and
Hml of salphuric ackd and 100ml of womsed

water added m a popodim of 4:1. The
benker comiemi wias hemied o TNPC The

mixiue was then tmated wih Llm
poascium peman ganate umil end poim was
radwd. The end pomt was obamed when
the colour changed completely from parpleto
pni.

FaAlsOy =Ryl = Ferlhy
(3)
o e TR TR
ol —— # LEDR &)
[hetermi nation of Percentxpe Mg Encedwome ndimior was added. Any other

To determine Mg(h, the fil trate s olution for the
determiration of ARDDy was wssad. 25ml was
foken fom the filirate of ALy determinati on
and pmt mo a flsk 3ml of alumimmm
chioride sah was addad wih comcenrated

alaminum hydroxide wntil a PH of sbom 11
12 was obiamed Powdesmd Encs chrome

indicaior was added 1o mdicte the presence of M g0 %H LED (&)
Ca and Mg in solution. The presence of Ca
and Mg was mdimted in the solmion when it
changed from pink colour once the powdered

caloration indicates the absance of Ca and Mg

When the solmion tumed pink, confinming
the presence of Caand Mg, then mmtion was
amed ot with 0L005M of EDTA. The end
poimt of the twmion was lighh geen
Cakulbton for Mg

Where WV = valomeoTEDTA oo med



Vi = wvolume of poiassium pemman ganate
oom sumed m Cad) tiraton.
2= Equivalemt factor

Feesult sl Dhiss ussion

Wlineral opic sl Compesition of Clay

From wmhle 4.1 of the mmenalogical
composition of clhy, MEM of imensty
18.7%% and 20634° of miensity 100G was
ohsarved io be quasriz minaak and from table
42 the minmlogial composmion of chy,
12 308° of mensity 100L0%% and 19.801° of
imersiny 8% was observed 1o be Imolinne
miremk. 1 was obsaved that the high
abnndance of quatr minerals m the chy

Tahie 4.1: Mineral ogical Compesition of Cly Si0),
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deposits sample shows tha the chy has high
silica conient, and are bound 0 be sirongly
acidic asx the silica provids several sies for
the hydroxyl groups or water moleoslkes 1o
himd.

Fom the msult of the mmerlogcal
compos fion of ¢y shown m appendix, @ was
oimerved tha, fable 4.1, the silicon onde
contims Juany mmerals and mivire of quants
and kolnie mmenak Ako @bl 4.2,
Almmum  silcae hdexide condain

Table 4.1 and 42 gives the resuli of
minem kogy aomposition of ¢y sample

5
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lahle 42 Minemlo gical Compo sition of Clay AlS Oy $0H)

bty SHTHETA (deg) NTENSITY (%)
1 12318 100
2 15301 300
3 34,551 T
4 34,553 00
5 35563 00
& 3750 00
T 38423 ET]
L AD_ETS o
* FER] Jan
e F1.008 Jan
I T T3]
12 5.3 )
:i 83,353 1000
- £3.785 00
ic 5 084 00
i &3_132 100
il 0.5 100
18 7283 100
- 73,93 300
11 75005 T
T 56 50
22 T3 300
23 30353 100

Figure 4.1 and Figare 4.2, shows the mineral ogical compo sition patiam of the clayey body, predominance of
silkcaand alumima.

&N

10 T

- x ¥ - = L] . - - a = 8
i - i 4 % &8 F @ LD Bd 4% AF i4 BT 38 A7 A LR B0 R EE =5

Faorciiiinm 1"]‘ rh.ri-:l |'I' Y 1!’ L 11
Figure 4_1; Pasiern of 5ihcon Onode
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Fgore 4.2 Pastan for Abommn jam Silcate Hydnooo de

The qual mative mineralogical phase idant ificatian
was performed by Naay diffraction (XRD§ in Ol % Chemical
ponder sampls usmg an Amahixal Empyean, L iy sition
diffraction DYET4, These rsuls reveal tha the
dominant cly mineral in the chy deposits af Sy Sh
Hidh & kaolmie and this comcides wih the
findings shoui the clhys mimed from Bida 11 is Alh .13
noi soprismg the days from these ares have

L . Feid, 439
heen wsed for potery, caamic, bricks and tiles.
Chemical Composition of the Raw Tilly 1.0
Wlwten abs {wit e
The resulis af the chemicl composition af the C=0 o.M
clhy and seel chips ampls withow an additive Mgl T
are presenied m Tahles 4.3 and 4.4, regpectively.

kA 124

In a stady imolving days, it & imporant o Nyl 0Li1s
exablizsh the demental canstination of the salid )
hecmr e surface and bleaching popaties of clays In0, 0.5
and chy maeanal depend on dhe demeams Lol 91
present This analyss was conducied io express -

the chamical composition of the day sample m
fems of #s oudes. The chssical chemical
amahysis (wel anal veis ) tedhmigoe was wsed in this

zm-shsmm Table 4.3, shows the ':hm':':ﬂ amoumis of alkahine oxides and whitively high
|:|:l'r|:||:|£l1|:l:| and dhe Table 4% (hemcal amount of AbOy The percemtage of 6.39% af
Compos ition of Clay Samgle Feally is respomsibile for the natural ed colour

los= on Enmon (LOI) of the mw matenak.
The demial composition of the day & a
wpical looliniebased materal wih low
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after firmg. The high pexentage of L{
indicae an elevated fmcton o fclay mineal

Conglision and Ketommen stions

The mireral agical and chemical
chamcienmton, and XRED Amalyses of Chy
and Clay Minenak of Bid, Niger Stie was
camied own. The minealogical composion
resuhis show that the clay sample from Rada is
lmolinne, whidh does not expand and w5 wser
absorption & bow, preferable for coramics. The
quarty minerals indimie the present of silicon
axide which povide sits for the wamer
maolkaale w0 bind, and the Alummum silice
by o e covtai n kolbing e mimeral 5.

To complameni this resenrdh, further esearch
work should be camied ow 0 undarsiody the
physical properties & bulk peopearties, Loss of
igmtion, Creen compression and  shear
sirengih, dry compression and shear sirengih,
(wreen pemmenbility and mostore ocomient,
tharmal oonduaivity, etc, o fully chanciena
the day matenals from Bida, Niger Sae Chy
deposits; o ghe a broader pictare on the
appliation of ths maaulk other dan m
potiery and brds making and funhe provide
firsihand mformation on whether thes: & need
for addimives and the kndk of addithve
neves sy 10 anhance further whloation of dhis
imporian raw masernal.
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