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ABSTRACT

Small plastics (microplastics) contamination in nature shows in many
characteristics, including ecology, water resources, sediment, sand, and others. Recently,
remediation technology of microplastics contaminated sand is not widely available. Almost
of the research is still under study. This research aims to study the possibility of using laser
ablation to evaporate and treat of sand. Sand contaminated with microplastics by firing a
laser beam into sand (river- and sea-based sand) that simulates polyethylene terephthalate
(PET) and polyester fiber contamination in the ratio of 0.05, 0.1 and 0.5 percent (%). This
experiment uses laser energy in the range of 60-100 nanosecond (nS) and wavelength
range of 490-510 nanometers with power of 1,500 mW. The basic properties of sand
samples was investigated and found that the characteristics of river sand were the weak
basic pH of 7.77, moisture content of 11%, and low cation exchange capability with a result
of <2 cmole/kg and 0.32% of organic content. In the case of sea sand, the pH was higher
than river sand with pH 8.67 and 11% of moisture content. In addition, river sand have low
cation exchange capability of <6 cmole/kg and 0.09% of organic matter. The tests of
microplastics contaminated sand treatment under laser ablation were determined. The
experimental results showed that the laser energy can be the best treatment condition at
a laser power of 100 nS. PET-micro plastic contaminated with river sand had the best test

at the contamination rate of 0.5%. The organic matter content of sand was increased from



0.28 to 1.85% and the ability to exchange cationic capacity had increased from 1.5 to 3.7%.
The best of sea sand treatment with contamination rate was also at 0.5%. The organic
matter content had increased from 0.28 to 1.85% and the ability to exchange cationic
capacity had increased from 1.5 to 3.7%. Laser energy affects the physical and chemical
properties of river- and sea-based sand contaminated with microplastics. Moreover, the
infrared spectroscopy (FTIR) analysis results showed that FTIR was not able to identify the
amount of Terephthalate group directly, but represented the important function groups
such as alkane group, ethylene group, terephthalate group, aromatic group, and silicon
group. It could be used for investigating microplastics in untreated and treated

contaminated sand by laser ablation technique.



