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Study on Real Time Sensor Monitoring Systems Based on Pulsed Laser
for Microplastic Detection in Tap Water

Seung Heon Han, Dae Geun Kim, Haeng Yun Jung, and Seon Hoon Kim"

Abstract

Pulsed laser-based optical sensor monitoring systems for real time microplastic particle counting are proposed and developed in this
study. To develop our real time monitoring system, we used a 450 nm pulsed laser and a photomultiplier with very high quantum effi-
ciency. First, we demonstrated that the microplastic particle counting system could detect standard micro bead samples of 100, 250, and
500 pm in river water. We then performed research concerning pulsed laser-based optical spectral sensor systems for real time micro-
plastic monitoring. Additionally, we demonstrated that the real time microplastic remote monitoring system using LoRa communications
could detect microplastic in the tap water resource protection area.
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Fig. 1. Structure of the optical sensor system using PMT detector
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Fig. 3. GUI of microplastic optical sensor system

Table 1. Measurement results for size estimation of 100 wm microbe-

ads
Estimated microplastic size
Error rate (%)
100 pm 250 pm 500 pm

1 144 0 0 0.00
2 142 1 0 0.70
3 139 1 0 0.71
4 136 1 0 0.73
5 132 3 0 222
6 139 3 0 2.11
7 133 0 0 0.00
8 134 3 0 2.19
9 144 1 0 0.69
10 138 0 0 0.00
AVG 136 1 0 -
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Table 2. Measurement results for size estimation of 250 pwm microbe-

ads
Estimated microplastic size
Error rate (%)
100 pm 250 pm 500 um

1 4 78 0 4.88
2 1 80 0 1.23
3 2 79 0 2.47
4 0 79 0 0.00
5 0 77 0 0.00
6 3 76 0 3.80
7 2 79 0 247
8 2 78 0 2.50
9 0 78 0 0.00
(1) 2 77 0 2.53
AVG 1.6 78.1 0.0 -

Table 3. Measurement results for size estimation of 500 um microbe-

ads
Estimated microplastic size
No. Error rate (%)
100 pm 250 pm 500 pm

1 0 0 20 0

2 0 0 22 0

3 0 0 21 0

4 0 0 21 0

5 0 0 20 0

6 0 1 20 4.76

7 0 1 2 435

8 0 0 22 0

9 0 0 22 0

10 0 0 20 0

AVG. 0 0.2 21.0 -
FEAAR= 435, FE A= 0.77S YR 1t 250 um A&
g 792970, FFHRRE 291, FFEQAE 0518 YERH
Aem, 500 pm Al FE Fvk 209470, EFHAR= 2.09, EFEL
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Fig. 4. Average and standard error of counting number and repro-
ducibility error rate for 100 pm, 250 um, 500 pum of the real
time microplastic monitoring system
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Fig. 5. Measurement results of 100 pm (left), 250 um (right) micro-
plastic beads by using microscope
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Fig. 6. Received sensor data through the LoRa communication from
the real-time microplastic monitoring system for 500 pm
microplastic beads
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