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Abstract: Microplastics (MP) are found in large quantities in the oceans, posing a major threat to the ecosystem.
In Korea, MPs have been reported to be detected in sea salts. In order to analyze MPs, information on their
composition, size, and shape is required. FT-IR microscopy is used frequently to measure sizes larger than 20
um. Recently, however, Raman microscopy, which can analyze ultrafine plastics below 20 um, has been applied
extensively. In this study, 10.0 g samples of commercially available salts were dissolved and filtered through
a 45 pm mesh filter with a size of 25.4 mm x 25.4 mm. These filtered samples were then analyzed by both
FT-IR microscopy and Raman microscopy. A total of four MPs, including three polyethylene (PE) of size 70-
100 um and a polypropylene (PP) of size 170 um, were detected by FT-IR microscopy, while 10 MPs, including
nine PE of size 10-120 pm and one polystyrene (PS) of size 40 um, were detected by Raman microscopy.
Approximately, 1,000 MPs/kg was estimated, which was almost two times higher than the previous reported
levels (~550-681 particles/kg in sea salts); this is because Raman microscopy can detect much smaller MPs
than FT-IR microscopy. A total of 113 particles were found using Raman microscopy: Carbon (35, 31.5 %),
minerals (28, 25 %), and glass (16, 14.4 %) were dominant, forming around 70% of the total, but MPs (10,
8.8 %) and cellulose (5, 4.5 %) were also found. Raman microscopy has great potential as an accurate method
for measuring MPs, as it can measure smaller size MPs than FT-IR microscopy. It also has a reduced sample

preparation time.
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Fig. 1. FT-IR microscope spectrum and particles photos in microplastic in table salts; (a) microscope image of particle on
the filter (b) left particle was identified as PE (b) right particle was identified as PP.
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Table 1. Comparison of Microplastic Analysis by Raman and FT-IR microscopy (Number is not the same microplastic measured

by FT-IR and Raman microscopy)
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FT-IR microscopy

Raman microscopy

No. N Remark
Material Size (um) Material Size (um)

1 PE 70 1 PE 10 Small size

2 PE 90 2 PE 30 Small size

3 PE 100 3 PE 50 Location

4 PP 170 4 PE 50
5 PE+AILO; 70 Mixture
6 PE 100
7 PE 120
8 PE ~120 x 30 Irregular shape
9 PE ~150 x 20 Irregular shape
10 PS 40 Small size and location
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Fig. 2. Microscope Image (a) and Raman spectrum (b) of
PE in table salts.
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Fig. 3. Microscope Image (a) and Raman spectrum (b) of
small size (10 um) of PE measured at yellow cross
in table salts.
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Fig. 4. Microscope Image (a) and Raman spectrum (b) of
PE with AlLO; in table salts.
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Fig. 5. Microscope Image (a) and Raman spectrum (b) of
irregular shape of PE in table salts
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Fig. 6. Microscope Image (a) and Raman spectrum (b) of
FeCl;+NH,Fe(SO4),

Table 2. Number (portion) of particles fouded in table salts
by Raman microscopy

Number of particles %
MP 10 8.8
Cellulose 5 44
Carbon 35 31.0
Minerals 28 24.8
Glass 16 14.2
Unknown 19 16.8
Total 113 100.0
Fig. 6= JE o] A8 nAIYate] F3 dAn7 219
3} o2 243 it 2o Egolth AuH oz §7]

FEH B AFoAE 499 mWe A7) =
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Table 2= Z7949 YAES 9 dujdoz HAE

A A=A vAERRE R & iﬂ AT 88%S
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o] 2 7ol 3= MPso] HEEAT. ol gt o]
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o] A&7 WEoE AZtEr). T3 MPs 9=
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AE BH 509 AeEre= 16 N FElF, 35 70
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Ad@m el ¥sted 20 um o] 3k MPskE Z% o] 7}
T3] WiEel AlZEFe] HA MPe & oAE &
A 4 UL Wk of A]Efﬂ = 10uo]d AA
EJL A7k} MP
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