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ABSTRACT.

In this research, the assessment of. the chemical composrtlon of .the Itobe marble depOsrt for
comparison :;} the general llmestone reqwrements for cement..makmg was mvestrgated SlX plts
were dug and carefully studled |n the area, “the soil samples collected were analysed for their.
’chemlcal ngemes Samples were alsoTalned from river channels and from outcrops of the | |
deposits. The, result shows {an apprecnable amount of the marble deposﬁ with CaO ln the range of
32.95% to 50. 05% and Sllrca ranglng from 1.40% to 7.20%. lThe research work is almed at

rdetermlmng the surtabllrty of the Itobe marble deposﬂ in the manufacturlng of cement establlsh the

nature, 3|ze and type of the deposlt and to estrmate the vanous |mpur|t|es present and at what‘/

concentrations. E { a°
\\_\“_..»\_‘_ > F"r‘\éw\ %u‘ésk dew liywvc\a)/SX'? ; l”‘\) 3’\4; i .\»\MT‘«' . f";tww.\rv-: | 55N

PR~ pe t—b\;e{,\ ol U LL«,\N,\HF f’*rvrh delide. Ao twujﬁ\“c* wt- ce ““‘ et '4‘" ol 24T

v urkd—p o—el Crsk i e © *“5‘“"“”“\“ ik 0l gs

Key words: Marble deposﬁ cement outcrops river channels
il lNTRooucn0N_l

1 ' . leestone is:a sedlmentary rock formed from the skeletons and shells of ocean organisms that

consusts chrefly of calcmm carbonate It is a primary raw material that is requured in the manufacturing of - .

cement and it lS of high demand all over the world AL leestone .is a general term used to describe

sedlmentary rock composed pnmarlly of calcium carbonate or combinations of calcrum and magnesrum"""' :

carbonate. There are numer0us forms .and types of lrmestone dlfferlng in chemical composmon

mlneralogY, Crystalllnlty, colour texture and hardness. Calcium. and dolomite limestone are the two most"""'”’

fundamental types of limestone. Pure hlgh caIC|um limestone is* 100% calcium carbonate [5]. leestone"' o

may contain varying amounts of. |mpurrtles the most common, of whic¢h are Silica and” alumina %thers are e

iron, phosphorous and sulphur. Clay, silt and sand that may have become lncorporated in the limestone Lo ay
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when it was first deposited or may have ga-t»hered later in crevices and between strata In some cases,” L 5
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//_ “The Itobe marble deposﬁ is located near Allo village, Just after ltobe, about.70km North East. of'“. b
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iron, phosphorous and sulphur may a@o occur as impurities whlle trace substances such as manganese;

copper titanium, sedium, arsenic and ﬂuorlne can also be present [6]
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Cement on the other side is a t'ne gray powder of calcined limestone and clay lt can be’ deﬁned-

as a calcareous sedimentary rock composed of the mineral calcite (CaCO3) which upon calcination yields ‘

lime (CaO) for commercial use.- In its broadest definition the-term ‘cement’ lncludes any calcareous

material such as marble, chalk, travertlne tufa, lime shell, coral and marl, each possessing different

~ distinct physical characteristics. The crystalline equivalents of limestone having ‘the same chemical. .

composition are calcite and aragonite [10]. Cements are t"nely ground powders that when mixed with

water set to a hard mass. Settmg and hardening which are as a result of hydration, is a chemical

combination ofthe Cement compound with water which yields gel — - like material with a high surface area. -

Due fo the hydratlng properties, constrUCtlonal cements which will setg and hardeng under water are often -

caIIed hydraulrc Cements The most lmportant of these is F’ortland cement Other types of Cements are

processed slag’ containing high Sl|lCa and alumina [13]. Cement lS mainly used in civil and bUIldlng~,-_.- s

constructions. It can be used directly. (“neat” as grounding materlals) but the normal use is in mortar and

Concrete in‘which. the cementis mnged thh inert material known as aggregate
e /7' -

okoja or about 25km East of _Ajaokuta, .within Latitude 07’ 25.655'N .and Longitude 006"45

111E/008. 45.506’E within the basement complex of‘North Central Nigeria. The area IS characterised by ®

flat lowland with the marble deposrt extendrng as ridge at-an ele\iatlon of above 575 m. The climate has

distinct wet and dry seasons WIth an annual ralnfall of about 1300mm while the mean temperature 8 L

about 300°C. Y Lie
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2. MATERIAL AND METHODS

24 'Samplmg

A Total of seven marble samples adequately representmg the deposﬂs Wwhich stretched out to ‘:A:b..'l
about 1km were obtalned from SlX dug pits. This isin addrtlon to those from river channels and','__ e

from outcrops of the deposrt

.Pit 1- Marble deposrts were obtalned at a depth of 1- 8m The pit is elevated at about 366ft. and
ata distance of about 20 meter North East of the massive deposit. The top- sorl is thin, 0. 1mm e

(dark in colour).This is followed by brown lateritic Soil. that .extends to a depth of 1.8m. The

marble is crystalline, ash and relatlvely free from alteratlon _ ‘
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Pit 2 Marble deposrts were obtarned at near surface occurrrng in the form of boulders "+ =
increasmg |n massrveness The marble sample was’ obtalned at a drstance of about 10m
eastward of the massive deposrt

Pit3 & 4. - The general prot"le of this pit is of top humus soil, dark in colour extendlng to] e
about 0.2-0.3m. This is followed by sand silted mtercalatlon At depth of 3.0m, no marble deposit. d
was found.

Pit5: Sample was collected. at the surface and‘ at a depth of 2.5m. The area is highly
weathered with the marble turnlng to light brown in colour with whitish fine, particle dust The pit
area is at an elevation of. 450ft and at a distance of 30m southward "

Clay; P"it 6: In order to’ obtarn suitable clay material wrthln 10km of the marble deposrt 3 prts

at 3m depth were dug, however at that depth, two of the pits showed only silt and sandstone
mtercalatlon thus samples were not obtained at the pornts Sampling was done at the third pit - : ‘
located behind the marble rrdge at depths of 1m and 2m Tl :

23 Experimental
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The folloWing parameters were analysed for comparlson of the general llmestone%

reqmrement for cement maklng uslng“the analytlcal procedures in line with' ‘the standards for‘ ) ’
chemical analy3|s [1]. They are CaO MgO, CI, SiO; and AIZO3, while K,0, SO3, and NaZO were..
~analysed. AlumlnakAlzog,\ delum?__OXide(_NazOland Potassrum oxide; KZOMere analysed usmg"‘

X-Ray Fluorescence Spectro neter
sodium oxide (Nao)and chlonde:@lu}

- while classical method was used for calcrum oxide; (Cao)'_- - o

3. RESULTS AND DISCUSSION

N All the csﬁlﬁed values' of the elements analysed in the marble samples based on their total
metat contents expressed in percentages are presented in Table l and are within acceptable range as | ru,wthy
reported worldwrde in marble and limestone samples. Although plt 5 shows a rather high - Srllca content [ K*M
and a much lower values of CaO and MgO content. The prellmmapy analysis=result gave CaO in ~the_ tz‘:@:llq
range of 32.95% - 50.05% W|th S|l|ca rangmg from 1.40% - 7.20% for all marble samples W|th the \s&_“*“*“f 5‘1.’
exception of pit 5 samples The result en Table 1 is within the range reported by (Boynton 1980) onﬁta-ble
2, and that oantanmca encyclopaedla (2011 onqable 3A Although the result on Table 1isa lrttle Iower
than those of Portland cement by (Brandes 1C)83) and (Messaoudene et al 2010) the obtained. results ~"7 ‘rww g

show an apprecrable percent content that i is required for any quallty cement productlon “The results of the s £
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/ analysis Qﬂ Table 1 also show rather lower im

&:_ontent ‘reported’ by@oyntmﬁé%

Murray{954)are also of higher percent content
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purity content. expressed in percentages The umpurlty
O)are much higher than those of the analysed samples. Also those of
to those of the analysed samples. The. percent silica -
content of the analysed clay samples is W|th|n the range reported by fBrltannlca Encyclopaedla(201 1)
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‘Q\;In'able1 Chemical compésitioh of the Itobe I:tme _sctone‘deposits/ ‘j—: il 2
S/N  Sample code - % - . %- % % ST B BT r%« %
‘ “ lested  Pociinn @} | =
Ca0'  Mgo so, ¢ Si0; ALO,. KO  NaO
" 1) (1) (7o) (P)2Td) 4D ) Far
1 Pit 1(1.8? 50.05 :2..32 1.972 ND' . 2 60 ND 022 - 014
2 F;it 2(surte<':e) 46.2h7-_' 5.34 1.798 280 oeo , 053 005 :
4 Massive ,De'po’sits 47.11 | 272 o7 ND i 060 ) 01 6" . ‘ 010
(surtece) |
5 River channel 2147 . ND 410 0.,.8_0'7 0.22 020
Exposure: :
5 Pit 5A (surface) %4042 050 . 1623 ND © 6640 2000 - 220 030
. Plt5B (25”‘) | o.42,”§, ‘9!30 1.898 NAD:," . 16040 2120 2.57  ” 008" e
8 Cla;/.(th;-)“v_" 070 i7t 1308 .N'.D 55.75° s :'1{63.” 002
9 Clay (2m) 0.84 050 2.0437 ND , '.“__54.00 . '<A1:§4_ 004 4
4
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B@I@me a comparative t@u&er representatron of dlfferent types of hmestone and their chemlcal
composmons << oE ) . LoengR e (\,(»Jmi \L 2
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Table 2: Representatlve chemlcal analysis (percentage composmon‘ of: dlfferent types of {
k . IlmestoneLE xﬂn'}w’\, Q&d—) :

— %Ca0 %Mgo %8I0, % ARO; % Fe0; N0 -
,")1 54.54 pf.se‘ = 0.70‘ : »_o.se's o,oé-.‘.i-{ .0.16
2 3890 2.72_'_ . 19.82 -‘5.401 1.6‘9_,-‘ e
: 41.84 1.94 : ©13.44 455 056 0.31
4 . 31.20 2_0;,45:;; 0.11 039 0.19 o.oé»
5 29.45 .2'1_'.1»2" ‘: o 0dge 004 -0'1,0 .;f'.t.).o‘r
.6 | ‘ 45,65 ‘7'710? " : "‘f;o;zsj | o.26-_, ) 0-.;)_4:'
BoyM%f
va\@&k

The numbers ‘gbove corresponds to fhese:benb M M Aabhe 2

2- L.ehlgh vaﬂey cernént rpck

3_-; : P’e_‘nnsy_lvenla, cement rock

4 N .;:51‘ jr’jgﬁgzr"s_»l;ire.gara deip_mite stone
5- '}:Nerth-western éhifo l\’lbl"agara stone

6- _ New York MagneSiurh stone
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Table 3: ; / Percentage composmon of some typlcal raw matenals used for the manufacture

"'\;‘ of Portland cement /\ -

Rawmaterial ~%CaO ~ %Si0,  %ALO;  %Fe;0;  %MgO %LOI

Limestone - 52 3 1 05 g 05 42 L
Chalk 54 1 05 02- 03 a3
~ Cement rock 43 ' 1.r1> - 2 1 2 7 36
Clay A 57 18 7 e . 14 _

Slag’ .. 4 34 15 M4 0

" Seuree: (Britanica online encyclopedla 20‘f1) . . ,
N\ ‘ K\\ . E e, ot S = "-A,,,).\\Q'\:y'\ o

< o

\_Table 4: Maj.or‘lm“purities__ mhlghcalcmm limestone v

Element percentage -

SI0,% % % .- o 010-289
MO, el © 0.13-0.92 4
Na,0 . 000-016

MgO e | AR

(Murray, 1954) 4\\
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Other impuritiés in raw mﬂate_riall that must be st’riic';tly" limited are fluorine compounds, = -

phosphorus, metal oxides and sulphide and excessive al_k'alin'e.-. :

: . . v G i o, S 3\
‘lee 5: Chemical composition of cement (Tennt S, 2o

Element Q’!erc‘en'tége‘ o

Si0, Bace b 20.6
Al,0; T 507
Fe,05 L 204
Ca0 e ghon
MgO o 153 -
K0 L # Tufeg

0.15 .

253

1:58




\Table 6: Chemical composition bbertIand cement : bl ,';g”’z $,19%3)

Element- Percentage

sio, s
A|203" 39 o
Fe,05 10
MgO . 55'.82“
Ca0 762"
FeO _ - 6

LOI 113

’ Swme@londes%ea

k‘ Table 7: Chemical composition of cement (% by weight) &

Elenient - Percentage

-Ca0

MgO "

SiO,

Mgy 28
N o
N2,0 0.0

(Sguj@@e;@?ssaoudene et;éi,? 2010\ —
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CONCLUSIONS

%

1. Limestorie makes up about 10% of the total volume:of all sve'dimentary rocks | The-solubility of5#v;

Ilmestone |n water and weak acid solutions leads to Karst landscapes in WhICh water erodes the .

limestone over thousands to millions of, years

2. erestone berng a sedrmentary rop( is composed Iargely of mineral.calcite and aragonlte whlch_-
are of dlfferent crystal forms o;%ﬁcrum carbonate (CaCOs) -- it /’" -

. 3. Limestone often contains varjdble amount of Silica in"the form 'Of chef (Chalcedbny, fli;t/'ﬁper

QW\ etc.) or siliceous skeletal f/aément (sponge spicules, dlatom radrolanan) and varyrng amounts of
)}3 ) l)f clay, silt and sand (terrestrial detritus) brought in by rrvers . / : Eat
»\V: I | 4. Due to its various rrrutt/rltles 'such as clay, sand, organlc remalns iron oxide and other materrals % -
J 3? limestones exhlbrt drfferent colours especrally on weathered surfaces. - }z(nestone may be ..
A 3 crystalline, cla/slc granular or massrve dependmg on the method of form?tlon -
Jvf 5 The primary 50urce of the calcite in llmestone is most commonly mar}zé organisms. It may alsc”
formin both lacustrine and’ evaporate deposmonal envrronments e /
6, Coastal Irme stones are- often eroded _by organisms WhICh borernto the rock by various means.
This process is known as bio erosron and it is most common in ‘the tropics'®. 0
7. Bands of limestone emerge’ from ‘the earth surface in. mostly spectacular rocky outcrops and
.|slands The world largest‘lrmestone quarry is at Mrchrgan erestone and chemrcal company i
.,Rogers s city Mrchlgan : ’ o :
( i) The analysed marble samples s owed an appreciable metal content that is adequate for a good and '
quality cement: productlon‘,' he Tesults of the total metal contents analysrs of the clay sample are within ' ,
,f’ the range fk = A \?" i(t(ahr\r:ca;1Enc\yc{:)l\oﬂt\);“-.reellare‘;—M&Llc.:,—\'i The mineral composrtlon of the Itobe . .-
' marble is. essentlally caICIte with l|ttle dolomlte and quarts WhICh is quite good-for a qualrty cement .,
produotlon , : | e |
,\ ///, = :;ﬁ\/ B o r (\
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