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a b s t r a c t 

This work introduces two datasets: FTIR-Plastics-C4 (Fourier 

Transform Infrared Spectroscopy, in plastics, at a wavenum- 

ber spectral resolution of 4 cm−¹) and FTIR-Plastics-C8 

(Fourier Transform Infrared Spectroscopy, in plastics, at a 

wavenumber spectral resolution of 8 cm−¹), each compris- 

ing 3,0 0 0 spectra corresponding to the most used syn- 

thetic polymers worldwide. The main contribution of this 

work lies in the selection and FTIR characterization of the 

six polymers commonly used in everyday life and indus- 

try, namely Polyethylene Terephthalate (PET), High-Density 

Polyethylene (HDPE), Polyvinyl Chloride (PVC), Low-Density 

Polyethylene (LDPE), Polypropylene (PP), and Polystyrene 

(PS). FTIR-Plastics-C4 consists of 3,0 0 0 spectra obtained with 

a configuration of 32 scans and a resolution of 4 cm−¹, cov- 

ering a range from 40 0 0 to 40 0 cm−¹. The FTIR-Plastics-C8 

dataset also contains 3,0 0 0 spectra obtained with 32 scans 

and a resolution of 8 cm−¹ within the same range. A cleaning 

stage was applied to the FTIR-Plastics datasets, removing the 

header containing 19 lines and a footer with 34 lines from 

the original file. Additionally, a standardization process as- 
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signs 15 lines in the files to highlight information regarding 

the equipment used (based on the information provided by 

a Jasco spectrophotometer, model FT/IR-6700 PRO 4x, used 

for polymer characterization). The final dataset is in tabular 

.csv file format. The dataset is available on an open reposi- 

tory, and its application was designed to identify microplas- 

tics extracted from the environment and enable comparisons 

between commercial polymers. 

© 2024 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC license 

( http://creativecommons.org/licenses/by-nc/4.0/ ) 
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pecifications Table 

Subject Material Science, Chemistry 

Specific subject area Polymers and Plastics, Material Characterization, Analytical Chemistry: 

Spectroscopy 

Type of data Raw, Filtered 

Data collection The dataset comprises the six most common synthetic polymers: PET, HDPE, 

PVC, LDPE, PP, and PS. Samples from these materials were prepared for 

analysis using Jasco FTIR-6700 PRO 4x spectrophotometer, with parameters 

adjusted for optimal performance. Spectra captured information on the wave 

number and percentage of transmittance, and they were organized into a 

comprehensive database for the selected polymers, with resulting data stored 

in .csv files comprising header, value, and footer sections. Data mining 

techniques were applied to clean the files, removing unnecessary sections, and 

ensuring uniformity. Finally, the database was structured into FTIR-Plastics-C4 

and FTIR-Plastics-C8 datasets. These configurations represented variations in 

parameters such as scan number and resolution. Each configuration contained 

3,0 0 0 spectra, totaling 6,0 0 0 spectra across both configurations. The database 

columns were organized to include identifiers for each polymer, details of the 

analysis technique, sample numbers, scan numbers, resolutions, and spectral 

FTIR data points. The datasets were saved in .csv format, ensuring 

standardization and easy access. 

Data source location The authors obtained the dataset from a specifically designed methodology 

carried out in the Advanced Instrumentation Lab, Environmental Engineering 

Research Lab, and Artificial Intelligence and Open-source Software Lab, 

belonging to The National Technological Institute of Mexico (Tecnológico 

Nacional de México), campus Toluca, located on Av. Tecnológico S/N, Colonia 

Agrícola Bellavista, C.P. 52149, Metepec, Estado de México, México. 

Data accessibility Repository name: FTIR-Plastics-C4, FTIR-Plastics-C8 

Data identification number: https://zenodo.org/doi/10.5281/zenodo.10736649 

Direct URL to data: https://zenodo.org/records/11176740 

. Value of the Data 

• The primary objective of analyzing the most used polymers is to distinguish their charac-

teristic bands in the infrared spectra to construct a specific, valuable, and understandable

database for the chemical identification of plastic materials. This approach directly bene-

fits the scientific community involved in using and managing materials made from synthetic

polymers, specifically plastics: PET, HDPE, PVC, LDPE, PP, and PS. 

• Through FTIR (Fourier Transform Infrared Spectroscopy) analysis, detailed information about

the spectra corresponding to each plastic is sought, with their characteristic bands contribut-

ing to identify these polymers in samples containing mixtures of them, such as microplastics.

This significantly enhances knowledge, understanding, and classification of these materials in

several scientific and technological fields. 

http://creativecommons.org/licenses/by-nc/4.0/
https://zenodo.org/doi/10.5281/zenodo.10736649
https://zenodo.org/records/11176740
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• The most widely used commercial plastics, namely PET, HDPE, PVC, LDPE, PP, and PS, of-

ten contain the reference polymer predominantly, with some mixtures of other polymers. A

database created with FTIR, a common technique for polymer identification due to its sim-

plicity and effectiveness, can help identify one or several polymers within their mixtures. 

• FTIR spectra typically exhibit vibrational peaks with low intensity. However, comparing these

small peaks with an extensive database can facilitate their identification and subsequent clas-

sification. 

• The creation of this database offers significant advantages to other researchers and profes-

sionals in the field. The compiled and structured information can be leveraged by the scien-

tific community for a variety of purposes, from validating and comparing results to driving

new research and discoveries in polymer characterization. 

• The dataset structure, as ∗.csv formatted files, facilitates access to plastic-related information,

saving time and resources for those involved in similar projects. Moreover, it is helpful for

the scientific community at large, including other studies and disciplines related to Big Data,

Data Mining, and Artificial Intelligence. The data are helpful for experimentation and testing

of many classification and grouping algorithms, such as K-means, DBSCAN, or even other

architectures based on neural networks. 

• The information in the datasets can be used in the analysis, identification, classification,

and/or characterization of microplastics which can be found in bodies of water, in crop fields,

in sediments, or in the food industry, among other areas where microplastics are defined as

contaminants or unwanted substances. 

• The datasets presented here use the transmittance percentage as the "Y" variable. This is

significant because transmittance directly measures how much light passes through the sam-

ple, which can offer more intuitive information about the vibrational characteristics of the

molecular bonds in polymers than absorbance. Absorbance data often requires additional in-

terpretation to understand the intensity of molecular vibrations. 

• In the "X" axis, our datasets utilize a spectral range of 40 0 0 cm−¹ to 400 cm−¹. This wider

wavenumber range allows for a more comprehensive analysis of the polymer structures by

capturing a broader spectrum of vibrational frequencies. This is advantageous over other

datasets that typically use a narrower range of 3600 cm−¹ to 1250 cm−¹ [ 1 ] or 10 0 0 nm

to 1700 nm [ 2 ], as it enables the identification of a more comprehensive array of molecular

features and potential contaminants. 

2. Background 

This dataset arises from the need for a comprehensive collection of infrared spectra for chem-

ical identification of common synthetic polymers used mainly for packaging in many industries

due to their flexible and rigid properties [ 3 , 4 ]. The polymers selected for database creation were

chosen based on their high frequency of use, attributed to their excellent mechanical properties.

They have unique characteristics that make them relevant in various applications; therefore, they

simultaneously reveal a particular challenge in identifying and classifying polymers because they

are often mixed with other materials or contain more than one variety of polymers. 

Below is a list of the six polymers selected for the database development; the choice is based

on their wide usage due to mechanical properties directly related to the adhesion created within

polymers [ 5 ]. 

• Polyethylene Terephthalate (PET). 

• High-Density Polyethylene (HDPE). 

• Polyvinyl Chloride (PVC). 

• Low-Density Polyethylene (LDPE). 

• Polypropylene (PP). 

• Polystyrene (PS). 
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Fig. 1. Example of the FTIR spectra of the six most used industrial plastics: PET, HDPE, PVC, LDPE, PP, and PS/figure of 

its own creation. 

 

a  

i  

t

3

 

A  

i

 

l  

b  

d  

s  

c  

o  

i  

d  

s  

m

 

p  

s  

T

 

 

o  
Infrared spectroscopy is most employed in the field of chemistry for its stability in material

nalysis, as the excitation of vibrational energy provides information about molecular structures,

nteractions, and connections (in terms of individual functional groups), properties recognized in

he characteristic bands represented in FTIR spectroscopy analysis [ 6 , 7 ]. 

. Data Description 

Fig. 1 presents an example of FTIR spectra of the six plastics chosen to create the database.

s observed, each spectrum shows different vibrational peaks, allowing for the distinction and

dentification of each one. 

The variables manipulated during the acquisition of FTIR spectra are the equipment reso-

ution, the number of scans, and the reading range for the wavenumber. These variables must

e tested iteratively until the combination shows the most defined peaks, proceeding with ad-

itional sample readings and analysis. In this work, special effort has been made to carefully

elect parameters to obtain representative and repetitive FTIR spectra to perform the chemical

haracterization of the most used synthetic polymers in the industry. This careful selection not

nly expands the applicability of the database in practical contexts but also provides valuable

nformation about the specific properties of each polymer, thus contributing to a deeper un-

erstanding of these materials in the scientific and technological fields. The data in this article

erves as a crucial reference for those exploring spectral characteristic analysis in synthetic poly-

ers with wavenumber and transmittance derived from FTIR spectroscopy. 

The FTIR analysis was conducted in five sections of each polymer, randomly chosen in the

olymeric piece. These sections were labeled as: section 1, section 2, section 3, section 4, and

ection 5. The details of the sections used for the analysis of the six polymers are presented in

able 1 , consisting of 8 columns described as follows: 

• Number assigned by the Society of the Plastics Industry to each type of plastic. 

• Acronyms of the synthetic polymer. 

• From the third to the seventh column, the considered areas for the analysis are section 1,

section 2, section 3, section 4, and section 5. 

• Total number of files obtained. 

As an essential remark, we used data mining and augmentation to clean and correct the

riginal data acquired with the FITR spectrophotometer. These are widely adopted technologies
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Table 1 

Number of analyzed FTIR data from each sample section to generate the total number of files per dataset. 

SPI No. Plastic Section1 Section2 Section3 Section4 Section5 No. files 

1 PET 100 100 100 100 100 500 

2 PEHD 100 100 100 100 100 500 

3 PVC 100 100 100 100 100 500 

4 PELD 100 100 100 100 100 500 

5 PP 100 100 100 100 100 500 

6 PS 100 100 100 100 100 500 

Total of files per dataset 3,0 0 0 

Table 2 

Name and description of the metadata corresponding to the original files. 

Metadata Description 

TITLE SAMPLE NAME: The name of the analyzed polymer. 

DATA TYPE: Specifying the characterization technique. 

MEASUREMENT INFORMATION: Equipment used for data collection. 

MODEL NAME: Name of the used equipment. 

SERIAL No: Serial number assigned to the equipment. 

ACCESSORY: Complementary device integrated into the equipment. 

LIGHT SOURCE: Standardized light source related to the DLATGS detector. 

RESOLUTION: Parameter used to distinguish the wavenumber in the analyzed materials. 

XUNIT/HORIZONTAL AXIS: Referring to the unit’s title assigned on the x-axis. 

YUNITS/VERTICAL AXIS: Referring to the unit’s title designated on the y-axis. 

FIRSTX: Initial value set for the x-axis. 

FIRSTY: Initial value set for the y-axis. 

LASTX: Final value set for the x-axis. 

LASTY: Final value set for the y-axis. 

NPOINTS: Total data points in the file. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

to enhance models used in machine learning, increasing randomness and data sample size for

the initial development of the dataset [ 8 , 9 ]. 

The FTIR-Plastics-C4 and FTIR-Plastics-C8 datasets result from adjusted configurations in the

parameters of the spectrophotometer used for spectral characterization, such as the number of

scans and resolution. Each dataset has specific values, as the assigned resolution determines the

interaction of the infrared light beam with the material. FTIR-Plastics-C4 consists of 3,751 values,

while FTIR-Plastics-C8 has 1,884 values. Both configurations include a standardized header. 

Files generated by the Jasco FTIR PRO 4x spectrophotometer are retrieved in a .csv (comma-

separated values) format. The files are structured into two columns and three distinct parts:

header, values, and footer, described as follows: 

• Header: Comprises 18 rows and two columns. It provides primary information such as

the title of the analyzed sample, peak maximum, peak minimum, date, and time, among

others. 

• Values: Represent the collected data with two columns: column one corresponds to the

“x” axis (wavenumber), and column two corresponds to the “y” axis (transmittance per-

centage or intensity). These data, originally in decimal format with four decimal places,

start from 399.9162 cm−¹ to 40 0 0.1206 cm−¹ for the “x” axis, and the intensity on the “y”

are in a range from 0 to 120. 

• Footer: Comprising 27 rows containing specific information about the used equipment,

analysis location, date, time, resolution, scan speed, and other details already included in

the header at the beginning of the file. 

• Also, the files contain metadata (see Table 2 ) with relevant information about the equip-

ment and testing conditions. 
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Table 3 

The header section of the standardized file in the FTIR-Plastics-C4 and FTIR-Plastics-C8 datasets. 

Metadata Description 

TITLE SAMPLE NAME Polyethylene High Density (commercial packaging) 

DATA TYPE Infrared Spectrum 

MEASUREMENT INFORMATION Spectrophotometer 

MODEL NAME FT/IR ATR-4x Jasco Type A 

SERIAL No. A009662111 

ACCESORY ATR PRO4x 

LIGHT SOURCE DLATGS Standard 

RESOLUTION 4 cm−1 (or 8cm−1 depending on selected configuration) 

XUNITS/HORIZONTAL AXIS Wavenumber (cm−1 ) 

YUNITS/VERTICAL AXIS Transmittance (%) 

FIRSTX 400 

FIRSTY 0 

LASTX 40 0 0 

LASTY 120 

Table 4 

The numerical value section in the FTIR-Plastics-C4 and FTIR-Plastics-C8 datasets’ standardized file represents the FITR 

spectrum. 

Metadata Description 

NPOINTS 1884 -3751 (depending on selected configuration) 

399.1927 95.4227 

400.1569 95.632 

401.1211 95.7494 

402.0854 95.8077 

403.0496 95.8137 

…….. …….. 

The rest of the numerical data till the end of file The rest of the numerical data till the end of file 
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A data mining technique is applied for cleaning each of the original files retrieved from the

pectrophotometer, aiming to standardize the header of each file, adding a total of 15 rows. In

he second part of the file, only numerical values are included (corresponding to the wavenum-

er and transmittance of the FTIR signal). 

By integrating 500 standardized files of each sample, the FTIR-Plastics-C4 and FTIR-Plastics-C8

atabases are generated, each composed of 3,0 0 0 samples for each configuration. Each database

ollection is exclusively carried out using the values from each file. Subsequently, a transpose

peration is applied to both columns to combine the data into a single row. This row is read

n pairs, where the first data corresponds to the "x" axis (wavenumber), while the second data

epresents the infrared signal transmittance on the "y" axis (expressed as a percentage). 

The 6,0 0 0 files comprising the databases are structured into two collections named FTIR-

lastics-C4 and FTIR-Plastics-C8; these have a standardized header for each of the polymers. The

abels of the file’s header section are detailed in Table 3 , while the numerical values section

tructure is found in Table 4 . 

The FTIR-plastic-c4 and FTIR-plastic-c8 datasets are in the Zenodo repository [ 10 ], both in a

ip format, containing the following structure: 

• FTIR-PLASTIC-c4: 

◦ HDPE_c4.zip: Contains the 500 files corresponding to HDPE 

◦ LDPE_c4.zip: Contains the 500 files corresponding to LDPE 

◦ PET_c4.zip: Contains the 500 files corresponding to the PET 

◦ PP_c4.zip: Contains the 500 files corresponding to the PP 

◦ PS_c4.zip: Contains the 500 files corresponding to the PS 

◦ PVC_c4.zip: Contains the 500 files corresponding to the PVC 

◦ FTIR_PLASTIC_c4.csv: The file corresponds to the general base 
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Table 5 

Final integration of the FTIR-Plastics-C4 dataset. 

IDE Polymer Technique Sample BR RST Data (x) Data(y) Data (x) Data(y) 

PETFTIR001324 PET FTIR 001 32 4 399.1927 87.9136 400.1569 88.0659 

HDPEFTIR001324 HDPE FTIR 001 32 4 399.1927 94.7263 401.1211 94.7092 

PVCFTIR001324 PVC FTIR 001 32 4 399.1927 92.4165 402.0854 94.7665 

LDPEFTIR001324 LDPE FTIR 001 32 4 399.1927 94.7937 403.0496 98.1111 

PPFTIR001324 PP FTIR 001 32 4 399.1927 102.691 404.0138 103 

PSFTIR001324 PS FTIR 001 32 4 399.1927 96.8123 404.0496 97.6158 

Table 6 

Final integration of the FTIR-Plastics-C8 dataset. 

IDE Polymer Technique Sample BR RST Data (x) Data(y) Data (x) Data (y) 

PETFTIR500328 PET FTIR 001 32 8 399.1927 71.8845 412.6919 73.6194 

HDPEFTIR500328 HDPE FTIR 001 32 8 399.1927 92.633 410.7635 94.725 

PVCFTIR500328 PVC FTIR 001 32 8 399.1927 99.014 408.8350 96.2656 

LDPEFTIR500328 LDPE FTIR 001 32 8 399.1927 99.3487 403.0496 100.564 

PPFTIR500328 PP FTIR 001 32 8 399.1927 91.0639 408.8350 94.6687 

PSFTIR500328 PS FTIR 001 32 8 399.1927 87.5917 406.9065 88.789 

 

 

 

 

 

 

 

 

 

 

 

 

• FTIR-PLASTIC-c8: 

◦ HDPE_c8.zip: Contains the 500 files corresponding to HDPE 

◦ LDPE_c8.zip: Contains the 500 files corresponding to LDPE 

◦ PET_c8.zip: Contains the 500 files corresponding to the PET 

◦ PP_c8.zip: Contains the 500 files corresponding to the PP 

◦ PS_c8.zip: Contains the 500 files corresponding to the PS 

◦ PVC_c8.zip: Contains the 500 files corresponding to the PVC 

◦ FTIR_PLASTIC_c8.csv: The file corresponds to the general base 

The FTIR-Plastics database consists of two configurations: FTIR-Plastics-C4 ( Table 5 ) and FTIR-

Plastics-C8 ( Table 6 ), each with a total of 3,0 0 0 FTIR spectra of the six polymer materials ana-

lyzed (500 for each), thus obtaining a total of 6,0 0 0 FTIR spectra by integrating the two config-

urations into a single file. 

4. Experimental Design, Materials and Methods 

This section addresses the experimental approach planning and is systematically divided into

three distinct phases. These phases provide an organizational structure to the research and allow

a deeper and more comprehensive exploration of the applied methods. As each stage is broken

down, meticulous planning and execution supporting the experimental design are presented,

highlighting scientific rigor and coherence throughout the utilized process steps applied (see

Fig. 2 ). 

4.1. Phase 1: Data Acquisition 

Collecting samples of PET, HDPE, PVC, LDPE, PP, and PS plastics was performed considering

the recycling standards established by the Society of the Plastics Industry (SPI). According to SPI,

each type of plastic is identified by an assigned number, showing a clear connection between

the material and its classification within the recycling system (see Fig. 3 ). 

The followed steps for sample preparation, according to SPI recommendations, and subse-

quent data acquisition are described below: 
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Fig. 2. Summary of the proposed experimental design to perform the polymer characterization, the cleaning and pre- 

processing of the database, and the final dataset generation. 

Fig. 3. Triangle of recycling symbol used for plastics: 1 for PET, 2 for HDPE, 3 for PVC or vinyl, 4 for LDPE, 5 for PP, 6 

for styrene or PS, and 7 for other plastics not specified/ figure of its own creation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 1. Cutting: The material was carefully cut into pieces no larger than 5 mm to emu-

late the distinctive characteristics of microplastics. Measurement was carried out using a

Vernier caliper to maintain the same dimensional precision in each cut sample. The ob-

jective was to obtain semi-square or rectangular pieces as long as the material allowed

(see Fig. 4 ). 

Step 2. Cleaning: The pieces obtained in the previous step underwent a washing process

to eliminate surface contaminants that could lead to erroneous measurements. A neu-

tral chemical detergent, Hyclin Plus with pH = 7 (Hycel brand), was used, followed by an

initial rinse with tap water and then Milli-Q grade distilled water. It’s worth noting that

Milli-Q grade refers to a type of ultra-pure water produced by a Milli-Q water purification

system commonly used in laboratories. This water is highly purified, free from impurities,

and meets the standards required for sensitive analytical techniques such as FTIR. Milli-Q

grade water ensures no contaminants interfere with the sample analysis, providing more

accurate and reliable results. Additionally, It is important to note that the samples were

handled with gloves and other plastic materials were avoided during manipulation to pre-

vent cross-contamination. 
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Fig. 4. Samples of each plastic material to be analyzed by FTIR were cut into small pieces. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 3. Drying: The pieces obtained from the six plastics were subsequently subjected to

a drying process. The samples were kept for 4 hours at room temperature without air

currents to avoid contamination between plastics and to reduce moisture. This also mini-

mized exposure to environmental factors such as light, carbon dioxide, humidity, and tem-

perature, which could affect the FTIR analysis. 

Step 4. Analysis: The final step involves analysis using the Jasco FTIR PRO 4x spectrophotome-

ter. Prior to this, the user must ensure the proper energy conditions using an uninterrupt-

ible regulated power supply. Additionally, environmental conditions must be maintained

at a maximum of 5% relative humidity and standard room temperature, not exceeding

38 °C. 

To ensure measurement accuracy and minimize potential errors in polymer sampling, we uti-

lized the auto-review module of the Spectra Manager Ver. 2.5 software provided with the spec-

trophotometer at the start of each sampling session. The results of this process are illustrated in

Fig. 5 . The upper graph displays the transmittance percentage as a function of the wavenumber,

forming an "m"-shaped curve, indicating that the equipment is correctly calibrated. Similarly,

the lower graph shows a near-straight line without significant variations, confirming the stabil-

ity of the equipment’s energy signal and ensuring precise measurements. Additionally, we have

included the calibration certificate provided by the equipment maker (calibration_certificate.pdf)

in the Zenodo repository, certifying that the spectrophotometer is calibrated according to ISO

9001 quality standards. It is important to note that, as per standard practice, the equipment is

under periodic calibration to maintain accuracy and reliability. 

Before each batch analysis, after 3 or 4 h of the equipment use, or when modifying some

of the reading conditions, a background revision was performed to register and subtract envi-

ronmental gases from each spectrum in the laboratory (background is the reference signal of

the instrument). The parameters adjusted in the background and the subsequent sample read-

ing were the number of scans, resolution, and reading range for the analysis (see Table 3 , where

details about the FTIR spectrophotometer configuration are included). The spectra of the sam-

ples were obtained in transmittance (%) as a function of the wavelength of the infrared light

(expressed as wavenumber in cm−1 ). Once these parameters were established, the dry sample

could be placed on the spectrophotometer’s interaction or reading window. 

The analysis of the obtained results from the plastic sample are automatically generated as

files in ∗.jws (JSON web signature) format. However, the equipment software allows selecting

from several format extensions to store a copy of the file, such as ∗.txt (plain text files), ∗.csv

(comma-separated values), and ∗.json (javascript object notation). In this case, the ∗.csv format

was selected to continue with data processing. 
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Fig. 5. Example screen of the auto-verification routine to ensure proper operation of the spectrophotometer. 

Fig. 6. File extracted from the Spectra Analysis Software, as ∗ .csv file: a) original header, b) FTIR spectrum numerical 

values, and c) footer. 
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.2. Phase 2. Database Generation 

The next step involves creating the database of the six selected synthetic polymers. From the

haracterization carried out in the previous phase, 500 files were obtained for each material. 

The original files are extracted in ∗.csv format and integrated into three sections: header,

alue content, and footer, generating a total of 3795 rows and two columns (see Fig. 6 ): 

• Header: contains specific data of the employed equipment, the date and time of creation,

and the maximum and minimum values of the variables in the “x” axis (wavenumber)

and the “y” axis (transmittance percentage). 
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• Values: corresponds to the obtained when applying the FTIR analysis in a range of 40 0 0

to 400 cm−¹. 
• Footer: contains similar data to the file header and the resolution and number of scans

used in the analysis. 

In this phase, a cleaning process was applied to each file to remove categorical data such

as the analysis date, sample name, data type, spectrophotometer model, serial number, and ac-

cessory name. This was done to focus solely on the relevant spectral data. No normalization

techniques were applied, meaning the data are presented precisely as initially obtained from

the equipment for each synthetic polymer. The standardization process refers solely to the ho-

mogenization of the structure and information contained in the header and footer of each file

in the dataset. 

4.3. Phase 3. FTIR-Plastics Database 

This phase is crucial for generating the structure that makes up the database, composed of

two columns: the first represents the values of the “x” axis (wavenumber), while the second

contains the values of the “y” axis associated with the intensities of the molecular vibrations,

indicating the percentage of transmittance, and differentiating each material. 

A transposition is carried out to form the FTIR-Plastics-C4 and FTIR-Plastics-C8 databases, in-

verting the columns by rows representing each file. At this point, experimentation is fundamen-

tal to adjust parameters such as the number of scans, resolution, and range, discarding those that

show too much electronic noise. The transmittance percentage is established in a range from 0

to 120%. The decision not to modify this range is because the analysis is qualitative, meaning

that vibration peaks correspond to molecular vibrations produced by the polymers and do not

quantify the amount of that molecule in each polymer. 

The FTIR-Plastics databases are composed of individual files in ∗.csv format, corresponding to

the six materials analyzed and standardized during the cleaning process to ensure coherence and

easy identification of variables associated with each type of polymer. This organization allows an

efficient data manipulation to facilitate accessibility. 

The creation of the database comprising 6,0 0 0 FTIR spectra from commonly used synthetic

polymers presents a valuable resource for various scientific and technological applications. This

extensive dataset facilitates the identification and characterization of polymers, enabling more

profound insights into their properties and behaviors. Using advanced analytical techniques and

meticulous data collection processes, this database offers researchers and practitioners a com-

prehensive tool for material characterization, quality control, and product development across

diverse industries. Moreover, the standardized format and accessibility of the dataset enhance

its usability and effectiveness in advancing research endeavors and addressing real-world chal-

lenges related to polymer science and engineering. As an indispensable asset in materials sci-

ence, this database serves as a cornerstone for innovation, discovery, and progress in synthetic

polymers. Finally, FTIR-Plastics databases represent a valuable tool for data science applied in

material characterization, as this methodology can be applied to other techniques used for the

same purpose. 

Limitations 

The authors and the technical staff have tried their best to characterize the polymers using

Fourier Transform Infrared Spectroscopy (FTIR). However, it is important to acknowledge certain

limitations and potential biases in this dataset: 

• Calibration of Measurement Equipment: The accuracy of the data within the dataset is

highly dependent on the calibration of the measurement equipment. Any deviations in
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the calibration process can influence the precision of the results. Although we have taken

measures to ensure proper calibration, slight inaccuracies may still affect the data. 

• Spectrophotometer Parameters: The precision of the obtained data is directly linked to the

specific configurations employed in the spectrophotometer’s parameters. Any variations in

these settings can lead to significant discrepancies in the data. Consequently, the resulting

spectrum might not accurately represent the analyzed polymer or could exhibit notable

differences if a reader attempts to replicate the obtained spectrum. 

• Sample Size Limitation: The FTIR-Plastics-C4 and FTIR-Plastics-C8 datasets were explicitly

designed with a focus on microplastics, meaning that all analyzed samples have dimen-

sions no larger than 5 mm. While this size restriction is crucial to ensure that the results

align with the characteristic behavior of microplastics, it also limits the applicability of

the data to larger-sized samples. 
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