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ABSTRACT

Increase in knowledge of Chemical properties of
will prevent or reduce road failure in tropicalmhkte
such as Nigeria. This study aimed at assessing
chemical properties of lateritic soil depositedsan—
Ekiti, South-western NigeriaSoil samples collecte
from the study area were subjected to CEC, Org
Carbon content, pH and Refractive Index tests.
CEC, Organic Carbon content, pH and Refrac
Indices values for all the soil samples varied fi
35.00 to 58.00%, 31.00 to 46.06, 6.00 to 6.21 ¢
and 1.529 to 1.533% respectively. It could
generally observed there were presence of |
deposit of lateritic soil with large contents oagland
its minerals. The soil in the study area were acid
nature (though weak) and &k to have high retentic
capacity. There could be presence of clay mint
such as Allophone, Chlorite, lllite and Steatite
study area’s soil. Further study on the of
Engineering properties of the soil should be cer
out.

Keywords: Clay minerals, Engineering properties,
pH, Organic Carbon content, Soil.

l. INTRODUCTION

Assessment of soil engineeripgoperties will bring
aboutincrease in the knowledge of what the soi
made up oflt reduces the environmental impacts |
to soil amendments and increases the efficienc
resource inputs. It gives room to Engineel
application for total solution to soil problenThus, it
must not be taken with kid’s gloves. There will
need to asess its chemical properties which wc
help in knowing its retention capacity, acidi
alkalinity, hydrogen index among others. Th
properties among others would foster firm decisio
determination of soil usage in Civil Engineer
projects e.g. road filling.

In tropical and sultropical climates countries such
Nigeria, lateritic soils are required or used iffatent
Engineering works especially for filling. As earl
stated, the need to assess chemical propertidsx
lateritic soil wil help in knowing the type of cla
minerals that are present in it, its acidity oradilkity,
retention capacity, pH among others especiallyhe
study area. There are some cases where a latait
may contain large quantity of clay minerals, wl
will reduce its strength and durability under I
especially in moisture’s presence

From time immemorial, lateritisoils are successfully
used as fills for road construction in Nigeria, there

are wusual failures of road pavements s

indepenénce [4]. Thus, there is need for thorot

assessment of Nigeria lateritic soiengineering

properties especially chemical ones. This will ¢

help in knowing the stabilization technique to lsed

for its improvement if need t

According to [4], manyauthors have worked ¢
distribution, classification, depth extent, gent
nature, formation and geotechnical assessmelate
ritesin Nigeria; but little or no attention has beend
to the chemical properties of the study arelate
rites. The research work sought to assess s
chemical properties of Isan Ekiti soil in southvesst
part of Nigeria, Ekiti State precisely. There isg&
deposit of lateritic soil in the study area. Therrical
properties put into consideration were Cal
Exchamge Capacity (CEC), Organic Carbon cont
pH and Refractive Index. These properties will hel
determining the clay minerals, retention capar
acidity or alkalinity of the lateritic soil deposithich
will also serve as data source for Civil Engirs.
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A. Study Area

The study area is Isdgkiti, Oye Local Governmer
Area (LGA), Ekiti State -a state in western Niger
declared as a state on 1st October, 1996 alon{jsel
others by the military under the dictatorship
General Sani Abacha. The statcarved out of th
territory of old Ondo State, covers the former twe¢
local government areas that made up the Ekiti Zdr

old Ondo State. On creation, it had sixteen L
Government Areas (LGASs), having had an additic
four carved out of theld ones. One of these sixte
LGAs is Oye LGA, which is surrounded by Kwe
State in the North, lkole LGA in the East, I-Meje /
Ido-Osi LGAs in the West and Irepodun / Ifeloc
LGA in the South as shown in Fig. 1 |
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.Map Of Ekiti State

Isan — Ekiti is located on Latitude ° 55'N and
Longitude 8 19°E. Geologically, its landscag
consists of ancient plains broken by steep s
outcropping dome rocks situated within tropi
climate of Nigeria and underlain by metamorg
rocks of the Precambrian basement comple»
Southwestern Nigeria, which are vemncient in age
as shown in fig. 2. These basement complex r
showed great variations in grain size and in mir
composition. The rocks are quartz gneisses

schist’s consisting essentially of quartz with sir
amounts of white mizageous minerals.grain size
and structure, the rocks vary from very co-grained
pegmatite to mediurgrained gneisses. The rocks

strongly foliated and occur as outcrops. The ¢
derived from the basement complex rock are mc
well drained, having medium to coaigetexture. The
geological nature of the study area and its in@e
urbanizationmake it more vulnerable and of pukt
health concern when it comes to water quality |

[8).

The Study area is within the tropical climate ou-

western Nigeria wh two distinct seasons name
rainy season (April©ctober) and dry season
(November—March). Its Temperatusebetween 21

Figure1: Locatlo of the Study Area- I san-EKiti, Ekiti Stat'é’(Source: [9)

and 28°C with high humidity. The south westel
wind and the northeast trade winds blow in they
and dry (Harmattan) seasons respectively

B. Cation Exchange Capacity (CEC)

CEC of a soil is its ability to exchange -catic
betweenthe soil particles and the water in the s
This depends upon the negative electric chargd®
surface of soil particles, thus attracts the caij
disallowing them from leaching away. CEC is use
a measure of fertility, retention capacity, ahows a
soil's ability to protect groundwater fro
contamination. It also shows soil’s structural sk-
swell potential: a low value (<20 Cmol/kg) showati
a soil will not recover from compaction, while agh
value (>40 Cmol/k g) shows that soil strure will
recover naturally. Organic matter and most c
(except kaolinite) have high CEC, while sands F
almost no CEC. Thus, clays and organic mattermt
nutrients than sandy soils, which have ability dee
them quickly. A meaningful CEC for a «dy soil is
likely to be 5Cmol/kg, 3Gmol/kg for clay loam
While humus has a typical value of zCmol/kg [2].

C. Power of Hydrogen (pH)
This is themeasure of the acidity or alkalinity of s
and groundwater. The quantity of negative chi
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from deprotonation of clay hydroxy groups or orga
matter is governedy the pH of the surroundir
solution. Increase in the pH (i.e. decreasing tI
cations’ concentration) increases this variablergéy
thus increases the CEC. Soil's parent material: its
development conditions govern CEC. Th
parameters are also significant for soil
determination [2].

D. Organic Carbon content Test

The quantity of organic carbon in soil is goverrsc
soil texture, climate, vegetation, historical andrent
land use management. Effects of soil texture
organic carbon content can be due to the staljl
effects of clay on organic matter, which can
trapped into the minutes’ spaces ween clay
particles making them inaccessible i
microorganisms, thus slowing decomposition
Moreover, clay gives chemical protection to orge
matter through adsorption onto clay surfaces, w
also prevents organic matter from being decomp
by bacteria. Thus, soil with high clay content h
possibility of higher organic cbon content than soi
with low clay content under similar land use
climate conditions [5]Soil organic matter contains
%, 0.5 % and 0.5 % of Nitrogen, Phosphorus

Sulphur. Thus having the ratio of 10:1:1. This
determined by the quantity of @en present, as th
element represents B8 % of the organic matter |

. MATERIALSAND METHODS

Soil samples were collected from four pits dug it
the study area (Namely Sample A, B, C and D
depth between 1.00m and 2.00m after topsoil rerr
using method of disturbed sampling. The soil sas
collected were stored in polythene bag to men its
natural moisture contents. The samples were
taken to the Chemistry laboratory of Science
Technology Department, the Federal Polytect
Ado-Ekiti, Nigeria where the chemical analyses w
carried out.

The tests carried out on the samplesxe CEC, pH
Organic Carbon Content and Refractive Index te
The CEC was measured usirgjomic absorptiol
spectrophotometer machinf®AS machine (PG 99
Model). The soil organic carbon content w
determined using Walkleglack chromic acid we
oxidation method. The pH was measured using Hs:
Instrument (HI 98129 model), while the sc
refractive indices were carried out using Le
diffraction (Malvern Mastersizer 3000)The results

were then analysed. All the tests were conducte
accordance with [7].

IIl. RESULTSAND DISCUSSION

Table 1 showed colours and organic carbon con
of the soil samples. The colours of the soils sas
were acquired on the field through visual inspertcti
assessment. Field observation also showed the
soil constituents comprises of clay, sand gravel. It
is observed that the organic carbon content oktik
from the study area ranges between 31 and -
Thus, the average soil from the study area had
high carbon content. This portrays presence ofel
content of clay [5].

Table 1: Colour and Organic Carbon Contents of

the Soil Samples
A Yellowish 441
B Brownish 41.0
C Reddish 31.0
Brownish
D Red 46.0

Table 2 showed CEC, pH and Refractive Indices
results for the soil samples. It is observed thme
CEC, pH and Refractive Indices values varied f
35.00 to 58.00%, 6.00 to 6.21 % and 1.529 to 1.5
respectively for all the soil sampl

Table 2: Some Chemical Properties of the Soil

Samples
A 6.00 54.0( 1.533
B 6.01 34.0( 1.532
C 6.15| 58.0( 1.529
D 6.21 35.0( 1.530

According to [2], all the soil samples have h
contents of clay and its minerals due to theitelitit
high CEC and Refractive Index (RI) values (for ¢l
CEC > 30 Cmol/kg, Rl between 1.47 and 1.68).

samples B and D were likely to have preserf lllite

and Chlorite (10 40 Cmol / kg) clay minerals. Sc
samples A and D were likely to have presenci
Halloysite (40 60 Cmol / kg) clay mineral. While ¢
the soil samples were also likely to have preseric
Allophone (30 —135 Cmol / kg) and Smectite (—
100 Cmol / kg) clay minerals. Soil samples A an
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(>40 Cmol/kg) also showed that their soil struct
would recover naturally from compacti

Generally, all the soil samples (i.e. pH betweedD
and 6.21) have aak acidity nature and in descend
order of D > C > B > A. The retention capacities
the soil were in descending order of C > A > D ad
the higher the CEC value, the higher the reter
capacity.

IV. CONCLUSION

There were presence of large deposit of lateritit

with large contents of clay and its mineréThe soil
in the study area were acidic in nature, thoughkv

The soil were likely to have high retention capa

There could be presence of clay mils such as
Allophong Chlorite, lllite and Smectite in stuc
area’s soil.Further study on the other Engineer
properties of the soil should be carried
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