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ABSTRACT

Ujoggdaay deposits in Esan Land, Edo State of Ni geria we
characteristics investigated were mineralogical composit
density,i ncgolsda ncdrnugsEhihe i p lyppiec daly prests were caASTMe€C7Raguli hs
obtained showed that the Ujogba clays are | athgeadryd kalou finin
(24%6 1 Thesepporxeicdieast &6 st ¢ i ¢ & )9(4an du mlinn.a6h3e f i red product; y
to seérmdaicrmed unchanged. The physical proprfrtymed cthh ats trled
to the fireckédvywlcfassranhdaaterysand ceramic applications

Keywa€CHar act,errigfartdaotnory appl i patitenps,rudlski ridyg m sBis
Cold crushbDemmgsistty engt h,

NTRODUCTI ON

ef r awattoerryi ailmetad é itgni norgani c substances, mai
f withstanding very high temperature conditi ol
heommon oxides found oxisde@fsriddtcorny .amia tad read ling
(S)» Oand abQdmiarae (¢cAbles tmat mentsi bhtal mMi atueml apspe
The amount of alumina in a cl ay misnielriacla tdeedneerfnri
maetr iKalo.l ihmivtee veen found to possess t hob yhiwehiegshtt
as rdvbwl ehe chem QK XBI[oXReUIraa,ctlri es ar é gisedi s |
in high tempesathrasamptataexbnaction/refining,
construction materi al s, el ectric porcel ains [
treat ments, pfraawcndrcye smelntdi pdpwer generati on
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R
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The regheadt of Ni geri a,; a depoeéekopinagl ynenstr moak
that the Ajaokuta Steel Company and Delta St ee
43,503 andneg®anN00b6f firecliactiamtdaethersiee pr oad ct
from &aBrddd wemasiclal e i ndustries in Nnewi and el
embarked on the f dhepaati paros saper éapaicaeed I
fondry mekesngraitelgante nt haur mages x £ Ir idoiswfg ¢ tolr @
refractories consumed in this country are sour
Nigeria thaasawulmat b eafatberdyf ofrabri cati on, one of
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Edo $®HaReport imevebhles atmr 8987 al one, NigeoafBa i
refractories. Tbe aebuhorgignpexdbamgeéeYaeftb,otr of r .
deposits abound in the country, which icmanl ibtteeda
on various Nigerian healday ednt poréei trd chtheewe i sthuawinniac ¢

[ T

Many cf dtehmoscian be processed to maknetteheml| sui (T

the devel opment of our | ocedaflr amd toea ri ieail stdaf sotre éttahl ¢
technol ogi calhircdqwiarme mearttes  sne revaeri nsi songoeya njsu sotfi ff
i mperative especially during this period when I

diversificati occhowruef rtaom caiirlr esnd c tmeert.

With that regards, this research project is a contributidhe characterization of refractory materidlse
evaluation of some refractory characteristickaaflinite clay deposits in Edstate isa focus of the present
study. The properties examinack plasticity index, linear shrinkage, apparent porosity, bulk deosity
crushing strengththermal shock, and refractoriness (softening point); in addition to chemical and
mineralogical analyses of the cld$s 9.

MATERI ALS AND METHODS
Mat eus al i s evaarckhUjaorgeb so letl aiyned at two idn fifegwehd
L. G. A, Edo &4 aslregwrNiigreerRlaat e 1.

Maj or equi pme:ity du s @ da rcch perleedastsr i ¢ f ur nace.

a. Hydraulic pressspecification
WEBER-HYDRAULIC
AC-8800 Vibrorg,Denmark
TYPE: P-16H
CAPACITY: 16t
Serial No: 29580

b. Electric furnace:
NABERTHERM
MORE THAN HEAT 306:3000°C

Pl atCd aly. pihet odpnt ap ned Atandi fBf erent si't
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ch of the eclbakesamml evatwas for 24 hours and c
urry obtained was all owed to settle. The set"
cantation of the upper | i qui d pltayenr .b yWetemec | RaC
ied at 100 e¢ tobayhbumpi tWwhib® cdammdea@dmadeé 0 T,

| SSANE: 1, 5KV, nNO: glaéaadat ed npnar thiecfloerse sfiiznealo
to powhalrllsl imisg nngac Bir 66 2 ébnenderleance, typée. MmA)x hi

accor dalBlc.e Twhiet hp ofwldOe r s wCerm emessi he vseidz eu ssiinegv el 0s0l
i eve sh&ket sCcicGaElNBo Hadragst ei nThé&ecec Imawep ewder a2 X i
pacted in a 3cm diametric andsg umdéeéMPgh payelsi:

QSR AT HOO T gaaonm
—“DOMdY®YITD®ITO "SSCTODO—Q®

m

e pressure was sustained overnight while the
en coated ubnrsiicdaen twiptahr ttihneg lagent f or ease of
ereafter, the sample was carefully removed fr
mpl es were heated to 900eC inea(Thaetmol ytd
C/ min. They were held at this temperature foc
00eC and also hel adasfaearonli moed. uhlhe | hd2t0i0rdEL W
re held atotper it @dnp @fballebhegoéws ent s t he heati ng
fferent groups of samples heat treated at 90C(

Pl atPea o2d.uced cl| adi frfedrmrearctt ofriireisng@tt emper

TablFiriemgpeTatur es

Standard Hol ding te@pe Hol di n@potuir

n
90
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AlWN|F
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Prior to processing-waahti ngavaisdnpags tcthlreeni lxrail c ka,n af
out on t he ©cdeatyaesnatniped easf fteoc t cfhemasldl nng nem al ¢
compositions with rega® dasn@ oKnalt khdekeclbdryishes fsueh
was obsefrwrerdaad teeaol ed .t d hrewoeoant tsehmaignekpat guen g(paaw e2 n
bul k densityengbhd thesmhahgsbBbock resistance and
conducted on the produced fired bricks. The <c¢h
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atomic apsorpoplbot emet er , Thmo ded a MNINGLOMIIDR®i. f i r e

sampl es was anal ygpé&ldy i nhacamodancef wchbéamically
water other wise c aelslteidnaltoesds uosniEnggg atihteo of no rwausl a |

D ¢ i€ FOQ¢ QIVEG—— cp T T P

wheme s the weight of the crmgics btl ee aweli gohrti ceaf tbeerf

Porosity of the brick sample was determined by
at 90N10eC and Il eft for 24 hours after which th
before and after s oackoirndge dwe rPeo rdoestietrymionfe dt haen ds arn
formul a i;n VElairsd tnMe 2Zass of thkhmabsi okabbtobebah
i's the densmitayndo fV tihse tlhiegqwiod ume of the sampl e
USISII’]QOfx)—(b op I T G
However, apparent porosity of each Dbrick s-ampl
8a50 x 503mxr i4cOk msmampl e was usedht hTeh eved rgyh t weiogmhkt
(Wy and the saghumdtbdsewmpbbt Thippade eat mapmae dbsu It k
den®ift pacwerber iccaki cul atied BgIB#&tgi dror mul ae
0 —————WPTTM o
w W
. . - - W
00QQ@e I QOW"YI &XXIKW 6 c‘b‘é)c‘xéd-‘(%)—(b T

The shrinkage properties of the ghbrreiecnk sa nwle rfe rodeedt
of the 50 %r5eks, 4dsimmg a Vernier caliper. All
' inear shrinkage was <calcul ated. Linear shrink
oriadi ngreenadi mopswhnomn fya & qaurhe i tome 5gr een and fire
respectivel y.

R o GO « S
0 Q¢ DBDIQe Qng—oopnT[ v

The compressive property test WwWeaessomamtdwvdtesdIi amg
MachBaom diametric and 7 cm | ong brupokbkewbrieckoea
to offer furthe

reached prior t

rr resisstiamciec @atoe dd efyo rtmad i omi owndh i f
o brick fracture was recorded.
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Percentage composition of wvarious c¢ompournafsi liens
are preseflted in Tabl e
Tabl@he&mi cal and Mineralogical composit
S/ Chemi cal Comp Constituents
Compoul Sitel Site Mi neral g Sitel Site
% %
1 Si20 5393 6104 Kaoll nit 65 52
2 A O3 24. 6 19. 6 Free Qua 12 31
3 F 603 3. 2] 3.78 l1+tite 4. 3 24
4 Mg O 1.34 1.5 Chldritg 6.1 52
5 CaO 0.39 0.32 Mont mon*i | 35
6 N a0 0. 2¢ 0. 46 Fel dspart 3 4
7 K20 191 2. 18
8 | L. 0.0) 9. 2 10. 1|Cl &pntEen2+3 78. 9 59. ¢
9 | ABOs/ Si 04 6 0. 32
Rat i (
Porosi ti edse nasnidt ibeusl kof t he produced bricks

Figu4d edilspé apordshulikesdeamsirttidedbroftksheroduced f
sites A almgderBued tthat théypwiohi t wevduil ks diemse rt
A has percentage ©6r 68i Qinehl 3red it dhidt ghffroooanssiittye r
fromtb9 2B TH&ierspective averagelb@B&tnod egn/séhiess
posiptval ues of t heisheA camadas aBmp | leisn & rwimt h r elc® mme
iI30pporclfay ereifmiacejod.8 edssleso, the bul k density va
the ranigegl/otfrot. Aensasfiopebdi[clh®s | iterature

VARIATION OF POROSITY WITH PRODUCT SAMPLES
T T T

POROSITY OF WATER AFTER 24HRS

of cAIay brﬁick obtained

'Fi guPPeribsi tqy
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VARIATION OF POROSITY WITH PRODUCT SAMPLES

26— ’

20—
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m_ .
ol

NUMBER OF PRODUCT SAMPLES

8

POROSITY OF WATER AFTER 24HRS
T

FiguPerd®sity of clay brick obtained

BULK DENSITY WITH SAMPLE PRODUCTS
T T T

BULK DENSITY
T

3
NUMBER OF PRODUCT SAMPLES

FiguBel BR. density of <c¢clay brick obtain

BULK DENSITY WITH PRODUCT SAMPLES
T T T

BULK DENSITY

3
NUMBER OF PRODUCT SAMPLES

FiguBel 4. density off rolmysildirei Bk obtain

Linsadarinkage and apparent porosity

Figu8 eplbhesent the |inear shrinkages and appare
respectively. It is observed that thermpasunes|
i ncreased fOr0dem DHI0Os tdeclr2ease agrees with a dec
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samples. As the firing temperature viapomue asaad, d
out of ,théeebribyktcrsiatte sn gwivtaltciam t he cl ay. Cl ay
vacant sites. This results in the shrinkage of
At the point of intersection of mrlafy aglray ngr ain

termed grain consolfiarama toino nwha fc ht H edadorost it ogvdt i heeh
100f t hseluler tok reduced porosity within the vol ur

LINEAR SHRINKAGE WITH PRODUCT SAMPLES
T

=
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% |
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: NUMBER OF PRSDUCT SAMPLES !
FigubLen®ar shrinkagesbtetAe clay bric
LINEAR SHRINKAGE WITH PRODUCT SAMPLES
! X —
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2 3 4
NUMBER OF PRODUCT SAMPLES

FigubLéenéar shrinkage of the clay bric

APPARENT POROSITY WITH PRODUCT SAMPLES
T T T

APPARENT POROSITY (Pa}
W 9 2
T

3
NO. OF PRODUCT SAMPLES

FiguAppdarent porosity of the clay bri
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APPARENT POROSITY WITH PRODUCT SAMPLES

40

(Pa)
s 8 % 8 8
T

APPARENT POROSITY|

3
NUMBER OF PRODUCT SAMPLES

FiguAep&rent porosity of the clay bri

DENSITY WITH PRODUCT SAMPLES
I T i T

2 3 4
NUMBER OF PRODUCT SAMPLES

Figuben8ity of the clay brick from

DENSITY WITH PRODUCT SAMPLES

25 T T

1 ' i ' I I
ol =

NUMBER OF PRODUCT SAMPLES

m

DENSITY(g/cm3)

Figurkensli.ty of the clay brick from

78



Kathmandu University

Journal of Science, Engineering and Technology

B e let. @.,Vol. 12, No. Il, December, 2016, pfil-82.

Compressive Strength
Figurleds plrlesent the cold &&rmedhulngs safrenfye hpraodu

sites A and B. For both samples, there is an in
increase. This intoemsducad perasttibstabdei ncr
in firing temperatures. The compressive streng:
1.53 and 2.00 MPa which faII-68v.vi8tH\/lPra)tbfeorpesakrm|
|l itefadu€el d crushing strength is a useful i nd
handling and i mpact at | ow t emprernagehmesed . t hiee pl
sampl ¢ hearidschteerc ol &t ¢ reuwmghhirenrdsgyoMondgu |l us val-tdsf ahl
within the range of dKBs, 118 o 109 MPa fireclay I

VARIATION OF STRESS @ PEAK WITH PRODUCT SAMPLES

2 3 4
NUMBER OF PRODUCT SAMPLES

Fi gurCGConmplrressive strength of clay bric

STRESS @ PEAK WITH PRODUCT SAMPLES
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FigurGommpr.essive strength of clay bric
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YOUNG MODULUS WITH PRODUCT SAMPLES
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FigurGompdrressi ve strength of clay bric
YOUNG MODULUS WITH PRODUCT SAMPLES
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FigurGompirressi ve strength of clay bric

CONCLUSI ON

I nst miesearch wor B, cUjagyghb ah aviet éb @/smaencdh an ac tt dareii 7 e
ceramic and refractory applications. The resu
refractory/ ceramic raw materials in al/l the ¢
compositiom, oshrtiynk dogud k plensi ty, cold crushing
clays can be wused as fireclay refractories. I
applications, the high al kal i gc oanntde nwa smhuisntg )b ea r
addi tivé&chuwupmottd e44 n%u xadl) ofhda hledt2dbre mardfear hamc &
clay as refractory materi al s.
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