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High accuracy analysis of microplastic sources in the terrestrial and coastal
environments
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In this study, we established the high-accuracy determination method of
microplastic (MP) source based on specific additive profiles in MPs in road dusts as chemical
tracers. More than 100 plastic products, road dust, stormwater, and river sediments were analyzed
for polymer types and organic/ inorganic additives, and their composition were statistically
compared.

As ?esults, more than 150 organic and inorganic elements were identified in plastic products. PMMA,
PVC, and EVA were dominant polymers in MPs in road dusts. The red-colored MPs in road dusts
contained several phthalates, and similar profile were identified in red paint on the road. This
implies that PMMA MPs in road dust are originated from road paint. Also, the organic additive
profiles in MPs in road dusts were statistically similar to those in braille block, reflector, and

road marking. This study strongly suggests that plastic additives are suitable chemical tracers of
MP sources 1n road dust.



(MP)

MP 8
MP MP
MP
MP
MP
100
MP MP
MP (n=158)
FT-IR GC-MS X (XRF)
( )
(n=23) SuUs 1.00~4.75mm MP
MP
(n=6) (n=5)
(n=9) MP
PE (n=44)
PMMA; n=35) PVC; n=23) PP; n=16)
- EVA; n=10) PET; n=8)
PC; n=7) (n=15) GC-MS

169 Bis(2-ethylhexyl) phthalate (DEHP; CAS#: 117-81-7)



DnOP

PC2 (16%)

DEHP
uv-p

Butylated hydroxytoluene (BHT; CAS#: 128-37-0) Palmitic acid (CAS#: 57-10-3)

PET PMMA
PvC Ba, Pb, Sn
MP PMMA PVC EVA
PMMA MP
° 5
MP o ( 1)
PMMA EVA
Sl = — | £t " om d
® Plastic products oo A~ ® Plastic products
® MPs il g © MPs
0.8 gﬂﬁg ¢ 0.8
- Braille block -
0.4 Eeflccion C | o4
e 5
{\.""-' o\\.\\ ' : 4 ' " 4 4 [ o N |
ol I miem B Y[ RN
s R 5 1 ~\\~tf_/ Road paint E L’_:f/
04 (27 (va 04 & 1
;r Road mrking
-0.8 -0.8 .
-1.2 -0.6 0.0 0.6 -08 -06 -04 -02 00 02 04 06 08 1.0
1-Octadecanol PC1 (35"/0) DBP, DnOP Bi PC1 (23%) Sr, Cu
1 MP
MP
MP
PVC MP
MP MP
EVA MP
EVA EVA MP XRF
MP (1
) MP
PMMA  MP ( 2

Dicyclohexyl phthalate (CAS#: 84-61-7) Di-n-octyl phthalate (CAS#: 117-84-0)
( 2
MP



Abundance

i Q Dicyclohexyl phthalate (CAS#: 84-61-

3.0 oL % H)f
_____ Di-n-octyl phthalate (CAS#: 117-84-0)

0.0 L w% Road paint

- 10 20 30 40 50 60
3.0

| MP in road dust
L 10 20 30 40 50 60 (126 mm)
3.0 ‘
ro ke A\ st MP in stormwater
O.OW 10 20 30 40 50 60 (0.412 mm)
3.0
0.0 1 MPin riverine sediment
H 10 20 30 40 50 60 (3.24 mm)

MP GC-MS



8 7 1 3

Tun Thant Zin Kunisue Tatsuya Tanabe Shinsuke Prudente Maricar Subramanian Annamalai 806
Sudaryanto Agus Viet Pham Hung Nakata Haruhiko
Microplastics in dumping site soils from six Asian countries as a source of plastic additives 2022

Science of The Total Environment

150912 150912

DOl
10.1016/j .scitotenv.2021.150912

Nurlatifah Nakata Haruhiko 1

Monitoring of polymer type and plastic additives in coating film of beer cans from 16 countries 2021

Scientific Reports 22115
DOl

10.1038/s41598-021-01723-3

Nakajima Ryota Tsuchiya Masashi Yabuki Akinori Masuda Shuhei Kitahashi Tomo Nagano 166

Yuriko [Ikuta Tetsuro Isobe Noriyuki Nakata Haruhiko Ritchie Heather Oguri Kazumasa

Osafune Satoshi Kawamura Kiichiro Suzukawa Maki Yamauchi Takuya lijima Koichi Yoshida

Takao Chiba Sanae Fujikura Katsunori

Massive occurrence of benthic plastic debris at the abyssal seafloor beneath the Kuroshio 2021

Extension, the North West Pacific

Marine Pollution Bulletin

112188 112188

DOl
10.1016/j .marpolbul .2021.112188

Nurlatifah Yamauchi Takuya Nakajima Ryota Tsuchiya Masashi Yabuki Akinori Kitahashi Tomo 768
Nagano Yuriko Isobe Noriyuki Nakata Haruhiko
Plastic additives in deep-sea debris collected from the western North Pacific and estimation 2021

for their environmental loads

Science of The Total Environment

144537 144537

DOl
10.1016/j .scitotenv.2020.144537




ERA Yoichi NAKATA

Haruhiko

43

Investigation of Concentration and Potential Sources of Microplastics in Sediments Collected 2020

from the Urban Freshwater Bodies, Lake Ezu (Kumamoto) and Ohorikoen Pond (Fukuoka)

Journal of Japan Society on Water Environment 107 112
DOl

10.2965/jswe.43.107

Kitahara Ken-Ichi Nakata Haruhiko 736

Plastic additives as tracers of microplastic sources in Japanese road dusts 2020

Science of The Total Environment

139694 139694

DOl

10.1016/j .scitotenv.2020.139694

49

2020

306-310

DOl

43

2020

DOl




10 0 3

, Nurlatifah,

GC/MS

56

2022

Nurlatifah, Haruhiko Nakata

Are beer cans a potentila source of microplastic and chermical additives in the marine environment?

42th Annual Meeting on Society of Environmental Toxicology and Chemistry, North America

2021

Junpei Okira, Haruhiko Nakata

Temporal trend of microplastic and its additive chemicals in groundwater from Japan: Implication for the potential source.

42th Annual Meeting on Society of Environmental Toxicology and Chemistry, North America

2021

Thant Zin Tun, Tatsuya Kunisue, Shinsuke Tanabe, Haruhiko Nakata

High concentrations of phthalate additives in dumping site soils from 6 Asian countries derived from microplastic.

29

2021




Nurlatifah, Takuya Yamauchi, Ryota Nakajima, Masashi Tsuchiya, Akinori Yabuki, Tomo Kitahashi, Yuriko Nagano, Noriyuki
Isobe, Haruhiko Nakata

Deep-sea macro debris in the Pacific Ocean: Polymer identification and plastic additives anaylsis.

29

2021

Nurlatifah, Haruhiko Nakata

Monitoring on polymer type and plastic additives in coating film of beer cans from 16 countries.

29

2021

29

2021

29

2021




28

2019

Ei EI Mon, Haruhiko Nakata

Occurrence and distribution of microplastics in road dusts collected from Myanmar and Taiwan

5th International Forum on Sustainable Future in Asia, 5th NIES International Forum

2020

http://www.sci.kumamoto-u.ac.jp/assets/research_kagaku202202.pdf







