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ABSTRACT

This work was carried out to evaluate the quality of Cement
produced by the Nigeria Cement industries using Atomic
: Absorption Spectrophotometer (AAS). Five brands of cement
samples were analysed.

The percentage (%) composition of Na;0, K;:0, F 22005 Al0;
and Mg0Q are within the acceptable range of British

Standard (BS) and America Society for Testing Materials

(ASTM), The percentage composition of Silica was below
standard specification for Dangote, Sokoto, Burham, and

'\ Benue cement with respective. composition of 18.02%,

15.0%, 19.07% and 14.53% Ashaka cement alone has a
sjut:{ﬁmﬁan close to expected standard. The Cal content
agrees well British Standard for all cement Lypes with

Dangote having the lowest of 51.67%, Ashaka 60.00%,
90%. The results

§5.98%

Burham 56.17 and Benue Cement 55.

obtained for the five cement brands met

specification requirements and thus can be recommended

for structures with low loading mgddﬂ'es.

INTRODUCTION
Cement is a mixture of mnp-ound consisting mainly of

silicate; and aluminate of calcium formed out of calcium
: and iron oxide.(Taylor, 1990)

nce characteristic of Cement are influenced by their
: cition lime (Ca0), silica (Si0y), alumina (ALO:),
%Qn or ferrite (Fe:0s)) and miner composition (Na;0, K;0,
J,ﬁ!ﬂﬁ) ASTM classification of cements as Types I through V

| __'__: e partly on composition, with Cement optimized for

L i pp]icﬂ-tim For example, the rapid stren gth
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development of Type 111 Cements is

percentage of CaO with their relatively |
alite. In contrast, the decreased mass

aluminate produces Low Heat Type IV Cement.

accurately determine cement compositic
better understanding of its effects on perf

the prediction of structures and concrete

(Struzman, 1996).

construction industries, every cement pi

However, (0 maxm

with all the required standard con po
Serics of standard analysis and test suc
analysis, ICP spectromeiry analysis, 1:""
flame photometer are among few to

difficult to analyze cement using the Ti

and has risks. However,
Spectrophotometer (AAS) tm]miqut-'h"
in recent years. The advantagcs. uf
limits, controllable matrix and nh i
specification/ relative low cost, sim
handling and excellent accumt_:y;-. s
{Tyaka, 2006).

The aims of this work are:

1) To investigate the -:omp
different brands of cement, namely Dan
Ashaka and Benue Cement fix:
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rough a medium texture filter

continuously and filtered th
ere washed

ic flask. Samples W

paper into a 200ml volumelr
99) and rinsed severally In

thoroughly with hot HCI acid (1
hot distilled water. The samples were cooled 1o

temperature and then diluted to a volume of 200ml

room

Preparation of Samples

0.125g of cement was weighed into a
dispersed with 10ml of distilled water and 2m
hydrochloric acid. The samples were digested and preparcd
exactly as described as above. The final filtrate Was diluted

and made to the mark 100ml.

[00ml beaker and

| of concentrated

RESULTS AND DISCUSSION OF RESULTS:
"TABLE 1.1: RESULT OF CHEMICAL ANALYSIS OF TEST

SAMPLE
TR % COMPOSITION OF THE BRANDS
[Oxide [ Dangote | Sokoto | Ashaka | Burham | Benue
|sioy | 1802 150 | 2065 | 1907 14.53
[FeD, [ 105 084|220 |3.15 0.715
flife o : -~ A, Jitur o
e |s1e7 545 | 60.00 | 5617 55.9
TALD, | 125 320 | 3.83 5.30 3.12
U-.!] "ﬁ'.r'l_r" L
M0 145 184 |05 |0.74 145
|ECED 0.17 1.70 114 033
E':' _: '_} i
iR i

o L i E
TABLE 1.2: STANDARD SPECIFICATION OF ASTM anp
b T b TV
hﬁgmn SPECIFICATION BOARD

| Dpel | Typell | Typelll | Type IV | TypeV
i 45 44 51 R i
o R PR D
S AL TR = . - -
|8 13 9 12 m
131 28 40 EX 27
129 25 20 1.8 19
0.4 0.7 0.2 03
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TABLE

13:  CavcuLatep MINERAL  PERCENTAGE
CoMrosimon OF I‘DRTMND CLMENT
SAMPLES icr &S T6A [caF TiomiL |
gk . ' suM |
ASHAKA ST s e
iEN[.FE‘ 2058 (4183 | 636 762 76.36
_.B_URH.IH 22.9] 4294 | 1251 | 608 B4 44 '
PANGOTE 3333 |3647, | 1433 |am |70 |
_sm:ara 2140 13198 | 660 7.92 77.90 |

DISCUSSION OF RESULTS,

The cement samples shall be individually discussed,

ASHAKA CEMENT

From Table 1.1 the CaO of Ashaka cement agrees well with
Type IV of ASTM Portland cement and was shightly in
conformity with Type 1. This corresponded to the Low Heat
Portland Cement of British Standard and Ordinary Portland
cement respectively. The percentage content of Si0;, Al;0;,
Fe;0; and MgO were all in con formity with Type I. Although
MgO was guite low, the wvalue corresponded well with
Ordinary Cement of BS. The percentage content of 50, is of
the same magnitude with Type T and Type 11 though slightly
high in comparison to other cement, Ashaka has the highest
Cements high in C;5
will hydrate much more slowly, leading to a denser ultimate
structure and a higher long-term strength. The relative ratio of

C.S as compared to the other cement. .

C.S to .S, and the overall fineness of cements, has been
steadily increasing over the past few decades. Indeed,
Pomeroy (1989) notes that early strengths achievable taday in
concrete could not have been achieved in the past except at
ery low water-to-cement ratios (wic's), which would have
rendered concretes unworkable .However, the CaQ differ
total ly from Type I but corresponded with Type IV Low Heat
of BS. These variations are all within the acceptable limit (BS
& ASTM). It can be deduced that Ashaka is more of Type I
""'t}i:dinary Cement and can be used for gencral concrete

! ?ﬂgunsu'uctmn.
_ BENUE CEMENT
3% Si0s, 0.715%Fe;0y, 55.9% Ca0,
g 312%A1;0s, and 1.45%MgO. The €a0 of Benue cement is
w but slightly in mﬁjmﬂt}’ with Type V of ASTM Portland

132

QUANT. ANAL ysis OF CHEMICAL COMPOSITIONS'y

Cement. This corresponded to Sulfate’
cement of British standard. The percents
Al,O; and MgO are also slightly in conf :
of ASTM Portland cement and s[ightl}r"
sulphate resistance (0 Portland cement af
Henue Cement recorded the lowest % e
aluminate. Set Retarder and water Red
improve the compressive strength of cong

AND A ASHTO M85)

SOKOTO CEMENT
Sokoto cement has 0.84%Fe; Os. 3.20%;
54.5% Ca0, and 15.0%Si0; and 1.84
Sokoto Cement merges well with Type
cement but slightly in conformity wit
corresponded to the Ordinary Portland

standard. The Ca0, Si0; and MgO of
below the British Standard and Type I th
Standard, This was attributed to less
developed higher later strength and lon

BURHAM CEMENT

On table 1.1, the percentage values of
fell within the range of Type I PD!'t-I
though out of range of ASTM, 5till'.
Ordinary Cement.On the other hand, _
recommended for Ca0, SO; and Ca.!a']
of Portland cement. The C,S and C;$ con
Type IV low heat Portland cement, :
content, Burham cement has a hlg!:ugt,_
enhances the initial strength gain, G;éL_
and will influence early bonding cha
hydration of C;A and poor control of th
can lead to such problems as flash Eﬂ"t-.,t
and cement-admixture incompatibility (B
1981; Meyer and Perenchio 1979),
Saquu! to this, it can be said that Bl.‘;l' !
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recommended that i

he locally produced cemen
pﬂﬂh‘,u]nrly for structures with low loading capacil

The #nparted: cements were nol uniform |

Propenics. The Dangate Portland cement |

} SINIET BUCh Cém

normal rotary kiln, Consequently, microscopi

HID] content, It is impossible 1

o be performed to ascertain the class of cement. This ma

belong to a slag Portland cement. The Burham brand ha
Ehemical composition of ‘a normal Portland cement. B

=

CEments can be used for structures with high loading c;
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