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Abstract
Background and Obijectives : The objective of this research is to study the Fluorescence characteristics of Dissolved
Organic Matter, DOM leached from two types of plastics, Low density polyethylene (LDPE) and Polypropylene (PP),
by using Fluorescence excitation-emission matrix (FEEM) spectroscopy. It has been found in multiple investigations
that DOM leaches from plastic. The carbon cycle and DOM are connected and this topic has not been the focus of
any research in Thailand.
Methodology : LDPE and PP plastics were examined for leaching under natural light and temperature for 30 days.
The samples were measured with a Spectrofluorometer.
Main Results : Results showed that DOM are leached from LDPE and PP. Fluorescence characteristics of DOM
leached from LDPE were similar to those of PP, with peaks appearing at excitation-emission (ex/em) levels of
300/337-339 and 290-300/338-353 nm. The amount of DOM leached from LDPE was less than PP plastic. The
highest amount of DOM was found on day 1 of the experiment and decreased gradually.
Conclusions : DOM are leached from both LDPE and PP plastic. There was no difference between DOM
characteristic of LDPE and PP. However, the amount of leached DOM from LDPE was less than PP plastic.

Keywords : dissolved organic matter ; LDPE ; PP ; fluorescence excitation-emission matrix Spectroscopy
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Figure 1 Process of study DOM leaching from LDPE and PP plastics
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Figure 2 Example of 3D-EEM fluorescence spectrum of plastic (LDPE and PP) day 1

and the arrow represents peak position
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Figure 3 Fluorescence intensity of DOM leaching from plastics LDPE and PP compare with time
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Table 1 Peak position of fluorescence spectrum leached by different types of plastics. By LDPE = Low Density
Polyethylene, PP = Polypropylene, PVC = Polyvinyl Chloride, EPS = Expandable Polystyrene,
PS = Polypropylene, PE = Polyethylene, PET = Polyethylene terephthalate While DI = Distilled water,

ASW = Artificial seawater, ASF = Artificial freshwater

Plastic Type Water Time Excitation Emission Reference
(days) (nm) (nm)
LDPE DI 30 300 337-339 This work
PP 290-300 338-353
PP 250 325
PVC DI 14 250-308 431 Lee et al. 2021
EPS 295 405
LDPE ASW 6 250 310 Romera-Castillo et al. 2022
EPS/PS 247 308
Aged plastics ASW 6 268-312
collected in Famara 352-362 | Romera-Castillo et al. 2022
beach
PE 265-280 305
215-225 305
200-210 305
PP 265-280 305
215-225 305
200-210 305
PET 265-280 305
AFW 7 215-225 305 Yuan et al. 2023
200-210 305
PVC 260-280 305
200-230 305
PS 265-280 305
215-225 305
200-210 305
240-260 305
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