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A study on mineral sand has been carried out in Samadua District,
South Aceh Regency. This study aims to determine the mineral
phase and the shape of the surface morphology of the mineral sand.
The methods used in this research are XRD and SEM-EDX methods.
The XRD analysis results obtained that the SiO2 mineral phase was
the highest peak, followed by other mineral phases. While the SEMEDX test results, visually the surface morphology of the sample is
clear that it is dominated by white with Si elements as large as 17.62
wt%, Ca elements as large as 04.30 wt%, and K elements as rough as
02.42 wt%. Based on these results it can be concluded that the phase
The dominant constituent minerals in mineral sand are the element
SiO2 (Silica).
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I. Introduction

Potential non-metallic natural resources such as quartz can be found in coastal areas, such as in
South Aceh District. This area is based on the potential for quartz sand resources reaching 600,000
tons in Samadua District, while in other areas, namely Sawang District, it is 250,000 tons[1]. Quartz
sand is widely used in various industrial purposes such as cement, concrete, ceramics, glass, and so
on[2]. Quartz minerals can be used as raw material for silicon for the manufacture of solar panels
[3]. Various studies have been carried out related to quartz sand, however in this study the area has
not been carried out preliminary studies so that it is necessary to conduct a study to determine the
potential of the elements contained in the mineral sand. very fameliar used in various studies in
determining mineral phases in sand or rock. Then, to determine the surface morphology, it is used
Scanning Electron Microscopy Energy Dispersive X-ray Spectroscopy (SEM-EDX). From these two
methods, it is hoped that initial information regarding mineral sands in South Aceh will be obtained.
II. Method

This research includes several stages of the process, namely taking sand samples, sample
preparation processes, and laboratory testing processes, the next stage is to perform data analysis.
A. Location and sampling

Sand samples were taken in Samadua District, South Aceh Regency, and were taken using PVC
pipes with a size of 3 Inch and a length of approximately 50 cm. then the pipe is plugged into the
sand with a depth of ± 40 cm and then refilled. The sampling location is shown in Figure 1.

Fig 1. Sampling location
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B. Sample Preparation

The sample is dried in the sun first, then refinement is carried out in powder size using a pestle
and mortar, while the appearance of the sample is ready for testing can be seen as in Figure 2 below.

Fig 2. Sample in powder size

C. Testing

Sand samples that have been prepared in powder size are then tested in the laboratory using an
X-ray Difrractometer (XRD) machine with the Shimadzu X-ray diffraction technique, Co-Kα
radiation (l= 1.54060 Å) at an angle of 2Ɵ [4]. To determine the surface morphology of the sample,
it was carried out using Scanning Electron Microscopy Energy Dispersive X-ray Spectroscopy
(SEM-EDX)[5].
III. Results and Discussion

Based on the results of X-Ray Diffraction and Scanning Electron Microscopy, Energy Dispersive
X-ray Spectroscopy on mineral sand samples, Samadua District, South Aceh Regency are as
follows.
A. X-Ray Difraction

The results of the X-Ray Difraction test on mineral sand show that there is a dominant mineral
phase with high intensity, namely 100, 13.01 and 11.41, while the rest is a minor phase as shown in
Table 1 below.
Table 1. X-Ray Diffraction of mineral sand sample data
No

2 Theta (°)

d (A°)

I

1

26.5842

3.35313

100

2

20.8058

4.26950

13.01

3

68.0607

1.37644

11.41
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Fig 3. X-ray diffraction patterns on mineral sand samples
From the diffraction pattern above, it is clear that the dominant mineral phases are Si, Ca, and K.
The presence of these elements characterizes that the mineral sand from Samadua District is
dominated by silica elements.
B. SEM-EDX

Based on the SEM-EDX test results on mineral sand samples as shown in Figure 4, the surface
morphology is dominated by white. This shows that the color of the element silica is very strong and
has a high atomic number.

Fig 4. Surface morphological structure of mineral sand samples
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Fig 5. X-ray diffraction patterns on mineral sand samples
The results of EDX analysis show that the composition of mineral sand constituents in Samadua
District is Si elements as large as 17.62 wt%, followed by Ca elements as large as 04.30 wt%, and K
elements as rough as 02.42 wt%.
IV. Conclusion

The results of the analysis based on the X-Ray Diffraction and SEM-EDX tests, then the mineral
sand obtained from Samadua District, South Aceh Regency is dominated by elements, namely Si,
Ca, and K. and it is necessary to carry out further research with different methods.
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