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Energy Dispersive X-ray Analysis, EDX mapping, Scanning
Electron Microscope, SEM, together with X-ray Fluorescence
Analysis, XRF, was carried out to extract the needed data from
some metamorphic rock samples in part of the Nigerian
Southwestern Precambrian Basement Complex, NSPBC. The
foremost aim is to obtain the detail subsurface geological
structures of the rocks within the area and to enhanced
understanding of the processes and the types of metamorphic
evolution in the area. The techniques involved qualitative and
quantitative data analysis of the major, minor and radioactive
elements present in the samples of rocks analyzed. The data
helped to experimentally evaluate the rocks microstructures,
and to also explore the development of magmatic and meta-
morphic mechanisms for the recognition of textual associa-
tions in the area. Applications of the EDX, SEM, and XRF data
analysis are effortlessly done to determine the varied mixtures
of Si, Al, Ca, Fe, K, Mg, and Na, in the presence of O existing in
the rocks samples.The data helped in the classification and
perceptive of these rocks and it was considered as a necessary
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tool in the knowledge of the metamorphism and origin of the
Basement Complex rocks through measurement of the inten-
sity of the emitted X-ray and its characteristics.
© 2018 The Authors. Published by Elsevier Inc. This is an open
access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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Data accessibility
Related research article

Earth and Planetary Sciences

Mineral Science

Table, x-ray image, microscopy, text file, graph, and figures

EDX mapping and SEM (using Philips CM300 FEG SEM, Great Britain,
UK), The XRF (i) Ring Milling Machine, ii) Endecott's sieve shaker, iii)
RIX 3000, Rigaku, Tokyo, Japan.

Raw data.

EDX and SEM samples were thoroughly clean with the air pressure
cleaner to prevent impurities and contaminations from other samples.
The surfaces were polished before mounting on the electron micro-
scope stands. Prior to the XRF analysis, a Standard Ring Mills was used
for pulverizing the rock samples into the desired particles size for the
machine. This was followed by high-quality Laboratory Mesh Sieve to
extract the highest resolution and exceptionally accurate size of the
rock samples selected for the XRF data analysis. A 63-micron sieve
was selected and used to accurately sieve the ground samples of 100
pm from the ring mill using electrically powered Endecott's sieve
shaker.

Both the EDX and the SEM machines were interconnected to simulta-
neously analyze the samples. The samples selected for the XRF were sieved
and weighed to obtain the required quantity, (i.e., minimum of 75 pm and
30 g). The samples were subsequently bagged using a cellophane size bag.
The stainless-steel sieve and the lid are thoroughly clean with the air
pressure cleaner to prevent contaminations from other samples and other
materials after each operation. The white plane paper used for the col-
lections of sieved samples was changed after each operation and the place
of transferring the samples to the cellophane bag was thoroughly clean
with the air pressure cleaner to prevent contaminations of the samples.
Omu-Aran schist belt, Southwestern, Nigeria, spreading across Latitudes
N 7°59 45.6" and 8° 30’ 22.21" and Longitudes E 5° 0’ 1.55" and 5° 29’
57.95", bounded by the land area of 3381.12 km?.

The data is with this article.
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Value of the data

® The data is useful in the classifications of the chemical composition of each rock sample, which
helped in the knowledge of their formations and most importantly the origin and petrogenesis.

e The data helped in the recognition of these rocks; their tectonic settings, understanding of the
metamorphic processes and the nature of their hydrothermal fluids as it affects the parent rocks.

® Data of the major, minor and radioactive elements helped in the classification and perceptive of
these rocks as necessary tools in the knowledge of the metamorphism and origin of the Nigerian
Southwestern Basement Complex rocks.

® Reliable chemical information is now being obtained from SEM, EDX and XRF system to accurately
characterized quantitatively the chemical composition of rock samples. The high standard quan-
titative chemical analysis is rapidly achieved through the X-ray collection in the EDX detector.

1. Data

To clarify recognized microstructures of the metamorphic rocks from the study area that com-
prises of rocks samples characterized by varied mixtures of Si, Al, Ca, Fe, K, Mg, and Na, in the pre-
sence of O are effortlessly done with the applications of EDX, SEM, and XRF analysis. Through
extensive accessibility, low cost, and versatile transmitted and reflected light microscopy has con-
stantly served as the core of petrographic data collection [1,2].

EDX is an analytical technique used for the analysis of all the elements present in each of the
samples. The interaction between the samples and the X-ray excitation was used in the accurate
characterization of the samples. Both the EDX and the SEM machines were interconnected to
simultaneously analyze the samples as shown in Fig. 1. The EDX and SEM analysis of few selected
rocks samples from the study area was carried out at the Universiti Sains Malaysia Centre for Global
Archaeological Research Earth Material Characterisation Laboratory. However, all the preparations
and the XRF analysis were carried out at the School of Materials and Mineral Resources Engineering,
Engineering Campus, Universiti Sains Malaysia [1,3,4].

2. Experimental design, materials and methods

Preparation of the rock samples collected from the study area for XRF analysis involved
crushing of the rocks to smaller sizes for the Ring Milling Machine to grind the materials for
subsequent operations by other machines. Fig. 2 shows the process of crushing the rocks with
the Ring Milling Machine with adequate precautions to ensure non-contaminations of the
samples with other samples or impurities.

A high-quality Laboratory Mesh Sieve was used to extract the highest resolution and exceptionally
accurate size of the particles of rock samples for the XRF analysis. A 63-micron sieve was selected and
used to accurately sieve the ground samples of 100 pm from the Ring Mill using electrically powered
Endecott's sieve shaker. To maintain the highest precision as much as possible and prevents con-
taminations and impurities to the samples, the sieve, the stainless-steel pan and the lid were thor-
oughly clean after each use with the air pressure cleaner. The separate plain white paper was used for
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Fig. 1. Scanning Electron Microscopy with energy dispersive X-Ray analysis.

Fig. 2. Operation and processing of rock samples on the Standard Ring Mills.
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Fig. 3. (a) Laboratory mesh 63-micron stainless steel Sieve, (b) Endecott's Power Sieve Shaker.

Fig. 4. Prepared 30 g samples of 75 pm for the XRF analysis.

each of the samples in the process of transferring from the stainless-steel pan to the cellophane bag.
Operations of the 63-micron stainless steel sieve and the Endecott's power sieve shaker is as pre-
sented in Fig. 3.
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Fig. 5. Prepared rocks samples mounted on the machine stands for EDX and SEM analysis.

Fig. 4 shows the 63-micron generated samples for the XRF analysis. The samples were sieved and
weighed to obtain the required quantity of 30 g minimum of 75 pm needed for the data.

Preparation of the rocks samples collected for the EDX and SEM analysis involved cutting of the
required quantity, polishing and cleaned with air pressure cleaner before mounting on the machine
stands as shown in Fig. 5.
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