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Abstract Since 2019, research on microplastics has been actively conducted around the world, so
analyzing the differences between domestic and foreign microplastics research can be a milestone in
establishing the direction of domestic research. In this study, microplastic papers from KCI and WoS were
extracted and the differences between domestic and foreign studies were analyzed using a network
analysis methodology based on big data such as author keyword co-occurrence word analysis, thesis
co-citation analysis, and author co-citation analysis. As a result of the analysis, the analysis of the
research topic confirmed that studies that could affect the human body and the treatment of
microplastics in daily life were additionally needed in Korea. In the analysis of the depth of thesis citation
that examines the quality of research, it was found that Korea was still insufficient at 2.25 overseas and
1.39 in Korea. In the analysis of the composition of the joint research front, where various researchers
participate and share information, 3 out of 22 clusters in Korea are Star type. In the case of overseas,
all 19 clusters have a mesh structure, so it was confirmed that information flow and sharing were
insufficient in specific research fields in Korea. These research results confirmed the need to expand the
research topic of microplastics, improve the quality of research, and improve the research promotion
system in which various researchers participate. In addition, if the automation program is developed
based on topic modeling, it will be possible to build a system capable of real-time analysis.
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Fig. 1. KCI number of papers published by year
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Table 1. Data collection contents

Site Name KCI WoS

OIME2tAE or
00|22 22tAE

microplastic or
microplastics

Jan. 2010~ Sep. 2021

Key word

Search period | Jan. 2010~Sep. 2021

Retrieved paper
(count 96 3,092
Cited paper
(count 135 13,705
Author keyword
(count) 305 3,814
Cited author
(people) 234 15,802
* Paper id * Paper id
* Paper name * Paper name

* Author name

* Co—author name
« Journal name

* Publisher

* Publication year
* Research areas

* Author keyword
* Times cited

 Author name

* Co—author name
* Journal name

* Publisher

* Publication year
* Research areas

* Author keyword
* Times cited

Retrieved
information




242 gEE=EX 123 HM4S

3.6 2MF}

3.5.1 CIO/E FA|

JE7) YTl Shto] 7]Yg WISl Y full name
7l AYstal EAHV|E ARSI AAIRt
F2 A ETAE 7| Y= BAA Attt o
A GEINHEE ARAE HEst ARSI
‘microplatics & ‘microplatic’ & #3lsto] ARESE 72
2ol B A HF o AR Bigsto] ARESET

N=

i

352 719E &L =2

7195 & U2 KM oA ATt 715 At
&oto] skt 23 st 2 71PEEY] &4 Wl
5 Yelli: frq_list(frequency List) 93 719
EE9 A FEE YEe list ohdo] A
KM*(KnowledgeMatrix Plus)e $H=3sk7|&dH
TU(KISTI, Korea Institute of Science and
Technology Information))o|A] A|&dl= ALE o]
o 719t &8 WEsE 245k B2 719EY
29 38 7|No g 9k BALE AMESH] F4
A 71&717} 7V 2A Wlshe MRS 7IeeE &
d Rl=pE Aol WA Hapt Ave A2
719E 7t RAETF DojXiths A vt

353 TARI QAIS Y
A RAE FEAY
U5 7H DA At
A

) fAEE 9SS 2

o

3.5.4 PFnetlt 2% My

FAR] FAME FES 7HA] AL pathfinder Y EYR
2+112]& PENe(Pathfinder Network, ©]3} PFnet)S
Agsto] YEQIE FAt PFNet2 B3 HE
I LEEE FQ HIATE IA YEYF 1
mots A et AMSE =1 3718 AZES 0]
Ql WNET ver0.4.1 Z2I#E ARSIt WNETS
A&, PFNet ol9jo F7180g 3 AJ/4o] €
PNNC(Parallel Nearest Neighbor Clustering; ©|5}

PNNC) mtgo] A€}, PNNCE PFNet HIE 34
9] Node&E& oIz 7119 st9] MIEQAZ Badd <3
A/ sholtH15].

355 HEQD MM 24 U HHIIYE MY

YIEYS Yol SHAL 9L ot =8 1ot
5171 9Jste] AZAAE=FAA(degree centrality)[16]
I A A4 (- Triangle Betweenness
Centrality, °Jst Wj7iE49)17], ZFHHHZHol %
%A)(r-Nearest Neighbor Centrality, ©]3} 2854
D71 BRI 9483540l 2 =B F
o ol A A4t o] ASH= AEE Arlot=
FFES UL HilsAHge] 52 LEx HES
3 AA] 2X ¢ LEETHY] ATHE = F=

=
Vg e A2 AR AN 2 kT, o F44
o] $2 =5, 2H FHHS O T 24T P
o] 2 /13 A7 AR FAYT W) FHYH 23
F440] % 29 F9EL S ZHIA THE 7]
9=

3.5.6 HIEYZ AlZst

oA A= PPnet YIEYZO] Histe] AlAsi=E
AFsta ofz] 714 2z 243 & 4 I=AAEt
AZE o] NodeXL& AHE-3t}. NodeXl= Hho]2=2

ATEOA AFEHE AZEo|T

3.6 STAAQl Mg Atdt

=U-9] vAlESAEY] AHYER]T #£42 KCI
9 WoS SA1E =20z Agtstct. A+ ¥t 4
A 25 Yi1st= Aol ofdS 1 gof gith KCI
oA HFFt =HLS 960 FQJ=Ry} H|W Al
tlolE Q] HHgo] WA 4= Glo] HE3oHA] ottt
9= =R AT ARFEAIE BAof AR
ot 0Qlg =F2 whek =5 100,2994 FolA &
7 22 &2 7IE02 AY 3070 =& 13,7054
< YO R sIGitt olZo] Hlo[HE HEIF olf=



HGOJE] 7[HEt DIMESRIAE) XIMHEST 24

243

A AU TRAOR SN 2BASH 4
Yo mEEY 93 48 ZolA WA AAES
3 P2 A St YEADA gulsie AL
2 HHoz 7] Aol

4, DMS2HAE AAHESRS 24

4.1 ARZTH 24

411 B SRR 24

KCI njAEetag el =2 9674 & 357709)
At 71 YES 221 o] FAA FMol2 ALg3t
S AY AT WEE 528 £9 Hglon 1

Q] AL £71 23] o4l 7|E 35708 Aot
ZF 71950 Higt M EYA S48 24 5to] Table
20| 71ttt 29 719EE HEtaE 73], &
ZAE 09 53], FF Y 43] 502 AYE AAe
1 glon, S Weart fRE2 238 W2 5
Holt}, o] KCIZRE 59 E4UY =& 71
AL Ao 7|Q1st Aoz wetdct wASAE 4
Aojo] o5 2&H HAUE $7} 23] oAl 7| =
36715 7ML FARD fARE PEZ THELL PNNC
d1E]Eof 285ko] Fig. 33 o] 57 o 23 |
EQIE A3ttt

Table 2. Network centrality of domestic author keywords

Rank Degree Centrality TBC NNC
1 waste plastic 7 waste plastic 0.04456 garbage island 0.08824
2 plastic pollution 5 food waste 0.02139 waste plastic 0.05882
3 marine pollution 4 plastic 0.01426 plastic 0.05882
4 scanning electron microscope 4 moisture content 0.00713 moisture content 0.05882
5 food waste 3 energy cost 0.00713 energy cost 0.05882
6 plastic 3 marine pollution 0.00713 | scanning electron microscope 0.05882
7 microwave drying 3 garbage island 0.00535 marine ecosystem 0.05882
8 nano plastic 3 plastic pollution 0.00357 seafood 0.05882
9 drying speed 3 scanning electron microscope 0.00178 toxicity 0.05882
10 microbeads 2 marine ecosystem 0.00178 Numerical analysis 0.05882
1 garbage island 2 seafood 0.00178 marine debris 0.05882
13 marine debris 2 toxicity 0.00178 polypropylene 0.05882
13 injection molding 2 Numerical analysis 0.00178 FT-IR microscope 0.05882
14 marine ecosystem 2 marine debris 0 discrimination 0.05882
15 moisture content 2 polypropylene 0 Pollution 0.05882
16 hot embossing 2 FT-IR microscope 0 food waste 0.02941
17 Intake 2 discrimination 0 microwave drying 0.02941
18 hard coal 2 Pollution 0 drying speed 0.02941
19 polypropylene 2 microwave drying 0 microbeads 0.02941
20 soil 2 drying speed 0 injection molding 0.02941
21 FT-IR microscope 2 microbeads 0 hot embossing 0.02941
22 energy cost 2 injection molding 0 hard coal 0.02941
23 mechanical properties 2 hot embossing 0 soil 0.02941
24 fresh water 2 hard coal 0 scrub 0.02941
25 discrimination 2 soil 0 solid fuel 0.02941
26 newstone 2 scrub 0 marine pollution 0
27 recycle 2 solid fuel 0 plastic pollution 0
28 Pollution 2 nano plastic 0 nano plastic 0
29 seafood 2 Intake 0 Intake 0
30 toxicity 2 mechanical properties 0 mechanical properties 0
31 scrub 2 fresh water 0 fresh water 0
32 particle 2 newstone 0 newstone 0
33 Numerical analysis 2 recycle 0 recycle 0
34 absorption 2 particle 0 particle 0
35 solid fuel 2 absorption 0 absorption 0
*TBC : Triangle Betweenness Centrality, NNC : Nearest Neighbor Centrality
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Table 3. Domestic representative keyword by cluster
Cluster Keyword Cluster Keyword Cluster Keyword
pollution moisture content polypropylene
marine pollution **waste plastic C3 **discrimination
marine debris recycle FT-IR microscope
marine ecosystem food waste hot embossing
o1 seafood o energy cost C4 **numerical analysys
plastic pollution hard coal injection modeling
**plastic microwave drying **scanning electron microscope
soil nano plastic Cb scrub
garbage island solid fuel microbeads
toxicity drying speed
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Table 4. Network centrality of foreign author keywords

(WeZatree ujgjsetagiz) Beistel 37997
was A7) goa was 4 oo

Rank Degree Centrality TBC NNC
1 sediment 178 sediment 0.343 plastic pollution 0.04
2 pollution 118 plastic pollution 0.213 ftir 0.04
3 plastic pollution 114 pollution 0.211 bioavailability 0.04
4 nanoplastic 102 freshwater 0.189 sediment 0.03
5 marine debris 94 nanoplastic 0.179 marine debris 0.03
6 freshwater 82 polyethylene 0.153 polystyrene 0.03
7 polystyrene 79 marine debris 0.147 weathering 0.03
8 adsorption 77 polystyrene 0.137 environment 0.03
9 ingestion 74 ftir 0.122 biomarkers 0.03
10 wastewater treatment plant 72 polymer 0.121 pollution 0.02
1 toxicity 68 marine pollution 0.106 fish 0.02
12 microplastic pollution 68 toxicity 0.105 adsorption 0.02
13 marine litter 67 fish 0.089 ingestion 0.02
14 ftir 67 wastewater treatment plant 0.074 water 0.02
15 polyethylene 64 polypropylene 0.074 mussel 0.02
16 fish 64 adsorption 0.07 biofilm 0.02
17 oxidative stress 60 marine litter 0.069 sorption 0.02
18 surface water 58 ingestion 0.067 mediterranean sea 0.02
19 sorption 58 microfiber 0.067 abundance 0.02
20 marine pollution 57 water 0.06 macroplastic 0.02
21 wastewater 52 microplastic pollution 0.06 plastic debris 0.02
22 microfiber 49 raman spectroscopy 0.059 biodegradation 0.02
23 mussel 48 mussel 0.057 citizen science 0.02
24 polystyrene microplastic 44 biofilm 0.055 heavy metal 0.02
25 polymer 44 soil 0.054 seafood 0.02
26 plastic 44 wastewater 0.052 polyester 0.02
27 biofilm 43 oxidative stress 0.051 freshwater 0.01
28 polypropylene 39 sorption 0.051 nanoplastic 0.01
29 soil 38 heavy metals 0.046 polyethylene 0.01
30 abundance 38 contamination 0.041 marine pollution 0.01
31 raman spectroscopy 37 surface water 0.041 toxicity 0.01
32 macroplastic 37 plastics 0.04 wastewater treatment plant 0.01
33 fiber 36 plastic 0.038 polypropylene 0.01
34 mediterranean sea 35 mediterranean sea 0.037 microfiber 0.01
35 heavy metals 35 accumulation 0.036 raman spectroscopy 0.01
36 plastic debris 32 beach sediment 0.033 soil 0.01
37 risk assessment 31 abundance 0.032 wastewater 0.01
38 bioaccumulation 30 risk assessment 0.03 contamination 0.01
39 water 29 macroplastic 0.03 plastic 0.01
40 quantification 28 fiber 0.03 accumulation 0.01
41 biodegradation 28 weathering 0.028 beach sediment 0.01
42 contamination 27 plastic debris 0.028 identification 0.01
43 accumulation 27 zooplankton 0.026 bioaccumulation 0.01
44 zooplankton 26 identification 0.026 trophic transfer 0.01
45 trophic transfer 26 bioaccumulation 0.025 polystyrene microplastic 0.01
46 plastics 26 biodegradation 0.025 estuary 0.01
47 beach sediment 26 trophic transfer 0.024 fragmentation 0.01
48 zebrafish 25 environment 0.024 plastic waste 0.01
49 estuary 25 polystyrene microplastic 0.024 | polycyclic aromatic hydrocarbons | 0.01
50 transport 24 microbeads 0.024 microplastic ingestion 0.01
*TBC : Triangle Betweenness Centrality, NNC : Nearest Neighbor Centrality
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Table 6. Research fields of domestic author in C1, C3, C4, C5

Cluster Author Research Field Cluster Author Research Field

Yongwon Han environmental engineering Younglip Han earth science

C1 Hyesung Lee environmental engineering C3 Youngik Choi interdisciplinary research
Yongjin Kim environmental engineering Byunggil Jeong environmental engineering
Kyungjun Kim environmental engineering Inyi Choi agriculture
Mia Jung interdisciplinary research Sujeong Han agriculture
Minsun Kwon environmental engineering s Joo-young Kim agriculture

ca Jiwoong Park natural science Homin Kang agriculture
Hyejeong Lee natural science lip Wang agriculture
llnam Park natural science Joohwan Lee agriculture
Ki-seok Lee natural science
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Fig. 9. Collaborative research network of foreign author

Table 7. Collaborative research field of foreign author

Rank Author(Reference) Research Field Author(Cite) Research Field Frequency.
1 Shi, Huahong Environmental Sciences Wang, Jun Environmental Sciences 25
2 Wang, Jun Environmental Sciences Zeng, Eddy VY. Oceanography 24
3 Shi, Huahong Environmental Sciences Zeng, Eddy VY. Oceanography 23
4 Shi, Huahong Environmental Sciences Huang, Wei Environmental Sciences 22
5 Shi, Huahong Environmental Sciences Duarte, Armando C. Environmental Sciences22 22
6 Wang, Jun Environmental Sciences Huang, Wei Environmental Sciences 22
7 Wang, Jun Environmental Sciences Duarte, Armando C. Environmental Sciences22 22
8 Duarte, Armando C. Environmental Sciences Rocha-Santos, Teresa Food Science & Technology 22
9 Shi, Huahong Environmental Sciences Rocha-Santos, Teresa Food Science & Technology 21
10 Wang, Jun Environmental Sciences Rocha-Santos, Teresa Food Science & Technology 21
11 Wang, Jun Environmental Sciences Zeng, Guangming Environmental Sciences 21
12 Wang, Jun Environmental Sciences Shen, Maocai Environmental Sciences 21
13 Huang, Wei Environmental Sciences Zeng, Eddy VY. Oceanography 21
14 Zeng, Guangming Environmental Sciences Shen, Maocai Environmental Sciences 21
15 Shi, Huahong Environmental Sciences Li, Daoji Environmental Sciences 20
16 Shi, Huahong Environmental Sciences Sun, Chengjun Environmental Sciences 20
17 Wang, Jun Environmental Sciences Koelmans, Albert A. Environmental Sciences 20
18 Wang, Jun Environmental Sciences Li, Daoji Mincer, Tracy J. 20
19 Wang, Jun Environmental Sciences Rochman, Chelsea M. Environmental Sciences 20
20 Wang, Jun Environmental Sciences Booth, Andy M. Spectroscopy 20
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Appendix 1. Co—occurrence paper over 2 times

NO Paper Paper Name Yr of | Paper Paper Name Yr of
ID Author Keyword Issue ID Author Keyword Issue
: : : ; A study on decomposition of factors
ARTOO M?J.lgg|azgl(l;inon Prevention Policy due to ARTO affecting non-recycling of plastics in
1 23892 2018 02606 | domestic household waste 2020
62 Microbeads, marine pollution, marine 716 Household waste, non-recycled plastic
ecosystem, marine environmental policy treatment, LMDI
Distribution of microplastics along the A study on the possibility of water ingress
5 égg%) paved road in M city 017 é?ggf} of tire tread wear fragments on the road 2020
20 Roadside. tire dust, distribution 661 ;I;]li':t tread, wear, microplastic, rainwater
ARTO0 Distribution of microplastics in mudflats ARTO Distribution of microplastics along the
3 23724 near M 2018 02303 paved road in M city 2017
90 Tidal flats, octopus fishing, laver farms 220 roadside, tire dust, distribution
Distribution of microplastics in mudflats Estimation of tire dust emission according
ARTOO | near M ARTO | to driving time or distance
. _ ire dust emission coefficient, tire dus
Tidal flats, octopus fishing, laver farms generation, driving time, mileage
Distribution of microplastics in mudflats A study on the possibility of water ingress
5 935;204(1) near M 018 é?ggf} of tire tread wear fragments on the road 2020
90 Tidal flats, octopus fishing, laver farms 661 ;l;”':t tread, wear, microplastic, rainwater
ARTO0 Distribution of microplastics in mudflats ARTO Qualitative and quantitative evaluation of
6 | 23724 near M. 2018 | 02609 | residual microplastics in shellfish 2020
90 Tidal flats, octopus fishing, laver farms 175 Ark, Residue, Qualitative
Distribution of microplastics in mudflats A Study on Quantitative and Qualitative
; é’ggg near M 018 é?;gf} Methods of Microplastics in Various Media 2017
90 ) . 333 Organic digestion, density separation,
Tidal flats, octopus fishing, laver farms quantitative analysis, qualitative analysis,
Marine Pollution Prevention Policy due to Survey on the Disposal of Contact Lenses
ARTOO | Microplastics ARTO | after Use
8 | 23892 2018 | 02417 2018
62 Microbeads, marine pollution, marine 630 Contact lenses, disposal, environmental
ecosystem, marine environmental policy pollution
Marine Pollution Prevention Policy due to Estimation of tire dust emission according
ARTOO | Microplastics ARTO | to driving time or distance
9 | 23892 - - - - 2018 | 02462 - — — - 2019
62 Microbeads, marine pollution, marine 866 Tire dust emission coefficient, tire dust
ecosystem, marine environmental policy generation, driving time, mileage
A study on decomposition of factors :
ARTOO affecting non-recycling of plastics in ARTO gﬁ;\;eb;;n the Disposal of Contact Lenses
10 | 26067 domestic household waste 2020 02417 2018
16 Household waste, non-recycled plastic 630 Contact lenses, disposal, environmental
treatment, LMDI pollution
A study on decomposition of factors T : el ;
ARTOO affecting non-recycling of plastics in ARTO Estimation of tire dust emission according
d tic h hold + to driving time or distance
11 | 26067 omestic household waste 2020 | 02462 2019
16 Household waste, non-recycled plastic 866 Tire dust emission coefficient, tire dust
treatment, LMDI generation, driving time, mileage
Research on microplastics remaining in Qualitative and - !
vl quantitative evaluation of
ARTOO fre?hwate; and fish in the Geumgang ARTO residual microplastics in shellfish
12 | 24531 water system 2019 | 02609 2020
38 ) 175
Frestwiater ecosystem. FTIR analysis, types Ark, Residue, Qualtative
Research on microplastics remaining in Seasonal distribution characteristics of
freshwater and fish in the Geumgang microplastics remaining on sandy beaches
ARTO00 ARTO ! !
13 | 24531 water system 2019 02059 | in Daebudo, Gyeonggi-do 2015
38 Freshwater ecosystem, FTIR analysis, types 893 Marine debris, estuaries, beach sediments,
of microplastics seasonal changes, spatial distribution, EPS
Research on microplastics remaining in Pulse laser-based microplastic real-time
freshwater and fish in the Geumgang sensor monitoring system for freshwater
ARTO0 | water system ARTO research
14 | 24531 2019 02511 y I | oo 2019
38 ! 496 icroplastic sensor, laser induce
g][e%k}ggtpelgsetzi%gsystem, FTIR analysis, types ﬂut?rescence, microfluid, photomultiplier
tube
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NO Paper Paper Name Yr of | Paper Paper Name Yr of
ID Author Keyword Issue ID Author Keyword Issue
Distribution of microplastics along the Estimation of tire dust emission according
ARTO0 | paved road in M city ARTO | to driving time or distance
15 %8032 2017 gégez Tre dust — Hoient. tire dust 2019
. . P ire dust emission coefficient, tire dus
roadside, tire dust, distribution, generation. driving time, mileage
Survey on the Disposal of Contact Lenses Behavior of microplastics in sewage in the
ARTOO | after Use ARTO BNR system
16 | 24176 2018 | 02599 2020
30 Contact lenses, disposal, environmental 058 Adsorption, activated sludge, removal of
pollution biological nutrients, fixation, sedimentation
A study on the microplastic discharge
Survey on the Disposal of Contact Lenses characteristics and management plan of this
ARTOO after Use ARTO sewage treatment facility through domestic
17 | 24176 2018 02373 and foreign research cases 2018
30 440 ) . - N
Contact lenses, disposal, environmental E]'iggﬁr%?m%haﬁ%f”:g\ffé glﬂeatt?'némg term
pollution estig p , g
facilities
Estimation of tire dust emission according A study on the possibility of water ingress
ARTOO0 to driving time or distance ARTO of tire tread wear fragments on the road
18 | 24628 - — — - 2019 | 02585 - - - - 2020
66 Tire dust emission coefficient, tire dust 661 Tire, tread, wear, microplastic, rainwater
generation, driving time, mileage inlet
Qualitative and quantitative evaluation of A Study on Quantitative and Qualitative
ARTOO | residual microplastics in shellfish ARTO Methods of Microplastics in Various Media
19 26091 2020 | 02265 — - - - 2017
75 Ark, Residue, Qualitative, Quantitative 333 qoggﬁg't%twge:;gl?sigegi';\l/it:ﬁs:rztr:gwsis
ot I : Seasonal distribution characteristics of
Qualitative and quantitative evaluation of f : P
ARTOO residual microplastics in shellfish ARTO microplastics remaining on sandy beaches
20 | 26091 2020 | 02059 in Daebudo, Gyeonggi-do 2015
75 - : : ;
. ot I Marine debris, estuaries, beach sediments,
Ark, Residue, Qualitative, Quantitative seasonal changes, spatial distribution, EPS
A study on the microplastic discharge
Behavior of microplastics in sewage in the characteristics and management plan of this
ARTOO BNR system ARTO sewage treatment facility through domestic
21 22990 2020 2421873 and foreign research cases 2018
5

Adsorption, activated sludge, removal of
biological nutrients, fixation, sedimentation

Discharge characteristics, mid— to long—term
investigation plans, sewage treatment
facilities
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Appendix 2. Co—occurrence paper over 11 times

Yr of
Paper Paper Name Yr of Paper Paper Name
Rank Issu
ID Author Keyword Issue ID Author Keyword o
An ecotoxicological approach to microplastics ; ; :
WOS: | on terrestrial and aquatic organisms: A WOS: Trophic transfer of microplastics and
. s 1 - mixed contaminants in the marine food
00064 | systematic review in assessment, monitoring 00043 | web and imolications for human health
1 36640 | and biological impact 2021 | 59pg8 P 2018
00003 00027 : -
: : : : Trophic transfer, Food chain, Human
Biodegradation, Bioaccumulation health, Contaminants, Seafood
: : Advancement and Challenges of
] Environmental occurrences, fate, and impacts ] Microplastic Pollution in the Aquatic
\6\6828 of microplastics \6\6%23 Environment: a Review
2 8882% Microplastic pollution, Plastic debris, Primary 2019 %88%? Aquatic environment, Sampling 2018
?ng?f;ﬁzggfi Secondary microplastics, Fate Identification, Biotoxicity threats, Challenge
Microplastics in the environment: A critical Extraction, enumeration and identification
WOS: review of current understanding and WOS: methods for monitoring microplastics in
00039 | identification of future research needs 00037 | the environment
3 44915 Environmental compartments, Occurrence 2016 87590 : : . 2016
00001 | ang characterization, Uptake by organisms, 00009 (S)eimi?m' Seawater, Organism, Quality,
Effects in organisms, Fate and transport u \
An ecotoxicological approach to microplastics :
WOS: on terrestrial and aquatic organisms: A WOS: :Tswiébc?pgle;siir::ys ?gsfmgt?nnct%eb?itevlvgzmdtht%ose
systematic review in assessment, monitorin ; :
4 gggﬁé a\r/md biologicalvimvgact g 2021 ggggg used in laboratory experiments? 2016
00003 00013 )
: : : : Field samples, Laboratory exposures,
Biodegradation, Bioaccumulation Ingestion, Biological effects
An ecotoxicological approach to
: : microplastics on terrestrial and aquatic
WOS: Epvrlnricér;gwelzgst?ilcgccurrences, fate, and impacts WOS: | organisms: A systematic review in
00048 P 00064 | @ssessment, monitoring and biological
5 90852 2019 | 35640 | impact 2021
00031 Microplastic pollution, Plastic debris, Primary 00003
microplastics, Secondary microplastics, Fate Biodegradation, Bioaccumulation
and transport
Microplastics in freshwater and terrestrial
Environmental occurrences, fate, and impacts environments: Evaluating the current
WOS: | of microplastics WOS: | understanding to identify the knowledge
6 88%% 2019 ggggg gaps and future research priorities 2017
00031 | Microplastic pollution, Plastic debris, Primary 00013 ] ] ] :
microplastics, Secondary microplastics, Fate Eliastlc pSoI_Ilutlﬁn, N;noplastlcs, Litter,
and transport vers, >oll, Hazar
Source, distribution and emerging threat
- - of micro- and nanoplastics to marine
Epvrlnricér;gwelzgst?ilcgccurrences, fate, and impacts organism and human health:
WOS: p WOS: Socio-economic impact and management
7 8884§ 2019 8%823 strategies 2021
5
00031 | Microplastic pollution, Plastic debris, Primar 00136 | Management of microplastics and
microplasticsp Secondary microplastics Fatey nanoplastics, Environmental pollution,
and tfansporf Y P : Human health, Marine organism, Marine
environment, Socio—economic impact
Environmental occurrences, fate, and impacts Worldwide distribution and abundance of
\6\(/)%28 of microplastics \6\6824 microplastic: How dire is the situation?
8 90852 | Microplastic pollution, Plastic debris, Primary 2019 52381 | Marine debris, freshwater pollution, 2018
00031 migrct)plasticst, Secondary microplastics, Fate 00002 plolytejthylene, ptolypro?ylene, ocean,
and transpor plastics, impacts on fauna
: : Extraction, enumeration and identification
] Environmental occurrences, fate, and impacts ] methods for monitoring microplastics in
WOS: | of microplastics WOS: ;
9 00048 P 00037 | the environment
8882% Microplastic pollution, Plastic debris, Primary 2019 8(7)888 Sediment, Seawater, Organism., Qualit 2016
microplastics, Secondary microplastics, Fate Quantity : - Vg : Ve
and transport
Microplastics in the environment: A critical :
WOS: review of current understanding and WOS: @vgg&m&n?licfgc;gﬁgges, fate, and
00048 | identification of future research needs 00048 p p
10 388 - 2019 | gogmn - - - - - 2019
75 | Environmental compartments, Occurrence and 5 Microplastic pollution, Plastic debris,
characterization, Uptake by organisms, Effects rimary microplastics, Secondary
00003 | ch ization, Uptake b i Eff 00031 | Pri icroplastics, Second
in organisms, Fate and transport microplastics, Fate and transport
Microplastics in the environment: A critical Trophic transfer of microplastics and
WOS: review of current understanding and WOS: mixed contaminants in the marine food
1 00048 | identification of future research needs 2019 00043 | web and implications for human health 2018
88875 | Environmental compartments, Occurrence and 25235 Tronhic transfer. Food chain. Human
00003 | characterization, Uptake by organisms, Effects 00043 heaFI)th Contaminants. Seafood
in organisms, Fate and transport : :




HIGOJE] 7[¥iEt DIMSEIAE) XMHEST 24

259

Yr of
- Paper Paper Name Yr of Paper Paper Name |
an ssu
ID Author Keyword Issue ID Author Keyword o
Microplastics in the environment: A critical : —
wos: | v OF utnt Cndarstanding ang wos: | Workdwide disiibuton and abundance of
1 00048 identification of future research needs 2019 00044 p ’ : 2018
888(7)2 Environmental compartments, Occurrence and 8(2)88; Marine debris, freshwater pollution,
characterization, Uptake by organisms, Effects polyethylene, polypropylene, ocean,
in organisms, Fate and transport plastics, impacts on fauna
Microplastics in the environment: A critical Microplastics as contaminants in
WOS: review of current understanding and wos: | freshwater environments: A
13 00048 identification of future research needs 2019 00058 multidisciplinary review 2020
88875 ) 29561
Environmental compartments, Occurrence and - - - -
00003 characterization, Uptake by organisms, Effects 00003 | Detection, Aquatic environment, Analytical
p Y org methods, Ecotoxicolo
in organisms, Fate and transport : gy
: —— Microplastics in the Aquatic Environment:
Worldwide distribution and abundance of f f
WOS: | microplastic: How dire is the situation? WOS: accurrence, Persistence, Analysis, and
00044 00063 uman Exposure
14| 50381 2018 | gg387 2021
00002 Marine debris, freshwater pollution, 00001 emerging contaminants, microplastics
polyethylene]E polypropylene, ocean, plastics, pollt;]ti%n, aquatic environment, analytical
impacts on fauna methods
: —— The way of microplastic through the
Worldwide distribution and abundance of f gt
. h L on d oAt . environment — Application of the
\6\6824 microplastic: How dire is the situation? \6\(/)%%1 source-pathway-receptor model (review)
15 | 52381 [ 1arine debris. frech ot 2018 | 45447 2020
arine debris, freshwater pollution, . !
00002 polyethylene, polypropylene, ocean. plastics, 00144 Lg‘?h;:yf\lﬁf%dglources, Sinks, Transport
impacts on fauna P :
- - Microplastics in_freshwater and terrestrial
Advancement and Challenges of Microplastic ; . A
WOS: | Pollution in the Aquatic Environment: a wos: | environments: Evaluating the current
: understanding to identify the knowledge
16 00043 | Review 2018 00037 > KM 2017
20588 66968 | 9aps and future research priorities
00027 Aquatic environment, Sampling, Identification, 00013 Plastic pollution, Nanoplastics, Litter,
Biotoxicity threats, Challenge Rivers, Soil, Hazard
Microplastics inEfrefshwaterhand terrestrial
environments: Evaluating the current : : : :
Wos: | understanding to identify the knowledge gaps WOS: Plastic pollution and potential solutions
00039 and future research priorities 00044
17 2016 2018
888?% 618(7)8? microplastic pollution, marine—environment,
Plastic pollution, Nanoplastics, Litter, Rivers, density polyethylene, organic pollutants,
Soil, Hazard synthetic-fibers, garbage patch, human
health, great-lakes, bisphenol-a, debris
Microplastics in the aquatic and terrestrial Is there any consistency between the
WOs: | environment: sources (with a specific focus WOS: microplastics found in the field and those
18 00039 | on personal care products), fate and effects 2016 00037 used in laboratory experiments? 2016
44915 ) ) ) 66968
Plastic debris, Environmental concern, :
00001 Persistence, Personal care products, Cosmetic 00013 rrl]glgst?grrppklgeigl,oléﬁ:l:;?rg}?é\(/:tgxposures,
products, Microplastic ’
Microplastics in the aquatic and terrestrial . - . . .
WOs: | environment: sources (with a specific focus WOS: tl\gg:kzgiplisetslcsogéui?gr@eergr?d Aeﬁ{:(\;/tlgw of
00039 on personal care products), fate and effects 0003é ques,
191 419715 2016 | 47260 205
Plastic debris, Environmental concern, : : :
00001 Persistence, Personal care products, Cosmetic 00002 Sﬁ‘lelge(}:ttss' ?ﬁgggngﬁ'ﬁ?gmques, Direct
products, Microplastic :
Extraction, enumeration and identification : T : . :
WOS: | methods for monitoring microplastics in the wos: | Microplastics in sediments: A review of
00037 : 00036 techniques, occurrence and effects
20 environment 2016 2015
87590 47260
00009 | Sediment, Seawater, Organism, Quality, 00002 | Pellets, Sediment, Techniques, Direct
Quantity effects, Indirect effects
Is there any consistency between the Extraction, enumeration and identification
WOS: | microplastics found in the field and those WOS: | methods for monitoring microplastics in
271 00037 | used in laboratory experiments? 2016 00037 | the environment 2016
66968 87590
00013 | Figld samples, Laboratory exposures, 00009 Sediment, Seawater, Organism, Quality,
Ingestion, Biological effects Quantity




