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RINGKASAN 

 

Mikroplastik dianggap sebagai novel contaminant (polutan baru), dan berpotensi 

menimbulkan berbagai permasalahan, baik lingkungan hingga kesehatan.  Berbagai studi 

mikroplastik sudah berkembang dan beragam, seperti studi untuk mendeteksi dan 

mengidentifikasi jenis mikroplastik.  Dengan beragamnya metode deteksi dan identifikasi, 

menyebabkan hasil yang didapatkan berpotensi bias karena perbedaan karakteristik dari 

setiap metode. Oleh karenanya, dalam penelitian ini mencoba melakukan optimasi dan 

standarisasi metode deteksi dan identifikasi mikroplastik menggunakan instrumen mikro-

FTIR dengan pendekatan mapping, yang diharapkan dapat mengoptimalkan hasil yang 

didapatkan dengan kelebihan-kelebihan yang dimiliki metode ini. Prinsip kerja mikro-FTIR 

yaitu alat akan memancarkan sinar inframerah dan mengarahkan ke sampel, lalu sampel 

menyerap frekuensi tertentu dan selanjutnya akan dibaca oleh detektor. Dalam penelitian ini 

beberapa hal yang dioptimasi, yaitu aperture (bukaan diafragma) dan jumlah pemindaian. 

Penelitian ini menggunakan sampel berupa materi referensi polietilena (RM PE), plastik PET, 

plastik LDPE, dan plastik HDPE karena termasuk ke lima besar jenis plastik yang banyak 

digunakan. Sampel plastik (PET dan HDPE) terlebih dahulu disonikasi untuk mengecilkan 

ukuran sehingga tergolong mikroplastik. Sebelum pengujian dengan mikro-FTIR, semua 

sampel dilarutkan hingga konsentrasi tertentu lalu disaring menggunakan kertas saring PTFE, 

dan kemudian mikroplastik yang tertahan pada kertas saring digunakan unutk pengujian. 

Hasil yang didapat kemudian diproses dengan metode central composite design (CCD) 

response surface methodology (RSM) menggunakan aplikasi Minitab 19 untuk mendapatkan 

hasil yang optimal. Berdasarkan penelitian, diketahui bahwa aperture memberikan pengaruh 

terhadap hasil analisis mikro-FTIR berupa skor kesamaan. Selain itu, proses sonikasi juga 

secara tidak langsung mempengaruhi hasil, karena dapat mengubah rantai pada polimer.  

Perlakuan terbaik yang menghasilkan hasil optimal yaitu aperture berkisar 68x68 µm–78x68 

µ m tergantung pada ukuran partikel, yang secara tidak langsung teramati memberi pengaruh, 

dan jumlah pemindaian 65 kali.
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SUMMARY 

 

Microplastics are considered as novel contaminants, and potentially causing various 

problems, both environmental and health. Various studies of microplastics have developed 

and the available detection and identification methods are diverse. The variety of detection 

and identification methods also potentially make the results to be biased due to the different 

characteristics of each method. Therefore, in this study, we try to optimize and standardize 

the detection and identification method of microplastics using a micro-FTIR instrument with 

a mapping approach, which is expected to optimize the results obtained with the advantages 

of this method. The principle of micro-FTIR is that the device will emit infrared light and 

direct it to the sample, then the sample absorbs a certain frequency and then will be read by 

the detector. In this study several things were optimized, namely aperture and number of 

scans. This study used samples in the form of polyethylene reference material (RM PE), PET 

plastic, LDPE plastic, and HDPE plastic because these are mentioned as the top five types 

of plastic that are widely used. Plastic samples (PET and HDPE) were first sonicated to 

reduce the size so that they were classified as microplastics. Before testing with micro-FTIR, 

all samples were dissolved to a certain concentration and then filtered using PTFE filter 

paper, and then the microplastic retained on the filter paper was used for testing. The results 

obtained then processed by the central composite design of response surface methodology 

(RSM) using the Minitab 19 application to get optimal results. Based on the research, it is 

known that aperture has an influence on the results of micro-FTIR analysis in the form of a 

similarity score. In addition, the sonication process also indirectly affects the results, 

because it can change the chains in the polymer. The best treatment that produces optimal 

results is aperture ranging from 68x68 m–78x68 m depending on particle size, which is 

indirectly observed to have an effect, and the number of scans 65 times.
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