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Table 1  Top ten cited papers on biodegradable plastics from 2001—2012
4 e Sk A LTI N

Processing technologies for poly(lactic acid) [14] 2008 1731
An overview of the recent developments in polylactide (PLA) research [15] 2010 1489
Sustainable bio-composites from renewable resources: Opportunities and challenges in

) [16] 2002 1390
the green materials world
Biological degradation of plastics;: A comprehensive review [17] 2008 1067
Natural fibres as reinforcement in polylactic acid (PLA) composites [18] 2003 1001
Plastics recycling: challenges and opportunities [19] 2009 933
Flexible organic transistors and circuits with extreme bending stability [20] 2010 917
Natural-based plasticizers and biopolymer films: A review [21] 2011 907
Environmental implications of plastic debris in marine settings-entanglement, ingestion,

[22] 2009 868

smothering, hangers-on, hitch-hiking and alien invasions
Zein; the industrial protein from corn [23] 2001 835
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Table 2 Top ten cited papers on biodegradable plastics from 2013—2021

kA Sk i RRAF: LGIL NN

Extreme grain refinement by severe plastic deformation; A wealth of challenging science [26] 2013 1120
Bio-nanocomposites for food packaging applications [27] 2013 911
Biobased plastics and bionanocomposites: Current status and future opportunities [28] 2013 596
Recent advances in lactic acid production by microbial fermentation processes [29] 2013 502
A review of the production and applications of waste-derived volatile fatty acids [30] 2014 443
Biodegradable and bio-based polymers: Future prospects of eco-friendly plastics [31] 2015 409
Polysaccharide-based films and coatings for food packaging: A review [32] 2017 408
Essential oils as additives in biodegradable films and coatings for active food packaging [33] 2016 397
Polyhydroxyalkanoate ( PHA ) : Review of synthesis, characteristics, processing, and

potential applications in packaging [34] 2014 0
Starch-based nano-biocomposites [35] 2013 322
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Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2001~2021
biodegradable 2001 15.69 2001 2008 me—
Alcaligenes eutrophus 2001 12.6 2001 2010 e—
biodegradable plastics 2001  7.83 2001 2008 m—

starch 2001 14.72 2002 2007 =—

polyester 2001  10.84 2002 2008 =se—

activated sludge 2001 10.39 2003 2010 s—
in vitro 2001 11.69 2008 2013 s ——
scaffold 2001 92 2008 2017 se—r—
poly beta hydroxybutyrate 2001 8.74 2008 2017 s m——
renewable resource 2001 824 2008 2016 s e—

thermal degradation 2001 7.6
crystallization behavior 2001 7.79 2011 2015 s——

2008 2015 m—————

escherichia coli 2001 11.12 2013 2018 s—
phb 2001 111 2013 2017 se——
quality 2001 746 2014 2018 se———
lactic acid 2001 838 2015 2017 ee——
microstructure 2001 11.67 2016 202] se———s——
accumulation 2001 926 2016 2017 me——————
soil 2001  14.59 2017 202] =————
impact 2001 14.33 2018 202] =——————
polylactic acid 2001 12.82 2018 202] me——
edible film 2001 12,75 2018 202] ee————
barrier property 2001 823 2018 2021

bioplastic 2001 14.76 2019 2021

polypropylene 2001 1049 2019 2021

P4 AT S S U O B 1) 5 W PR
Fig.4 Keywords highlight mapping for biodegradable

plastics
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Bioresource Technology | Journal of Cleaner Production |

Science of the Total Environment . International Journal

of Biological Macromolecules & RTSCERT 10 BT
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3 2001—2021 A=Wy ] A SR IT 4080 % SCHERT 10 457 A2 AR T

Table 3 Top ten productive journals in terms of publications on biodegradable plastics from 2001 to 2021

A LURUER RO SR A ¥ (2021) WICHOS H/%
1 Polymer Composites 154 3.171 3.57
2 Journal of Polymers and the Environment 140 3.667 3.24
3 Journal of Applied Polymer Science 139 3.125 3.22
4 Polymer Engineering and Science 119 2.428 2.76
5 Polymers 107 4.329 2.48
6 Polymer Degradation and Stability 93 5.030 2.15
7 International Journal of Biological Macromolecules 76 6.953 1.76
8 Journal of Cleaner Production 57 9.297 1.32
9 Science of the Total Environment 55 7.963 1.27
10 Bioresource Technology 47 9.642 1.09
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Fig.5 Cooperative research co-occurrence mapping in

the field of biodegradable plastics
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A study based on CiteSpace of research advances and
frontiers for biodegradable plastics

SUN Xue JIN Yan CAI FanFan LIU GuangQing CHEN Chang”

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: By virtue of their excellent biodegradability and promising applications, biodegradable plastics have at-
tracted increasing attention. There are many kinds of biodegradable plastics, and the research fields span across
many disciplines such as material science, biological engineering, and chemical engineering. The research topics
and methods are rich and diverse. In order to accurately grasp the research hotspots and current and future trends in
this field, we have used the CiteSpace bibliometric software to visualize and analyze 4 316 articles on biodegradable
plastics in the Web of Science core database from 2001 to 2021, and systematically sort the research development
history, research hotspots, literature and cooperative networks in this field at different time points. This study pro-
vides an outlook on the future development prospects and key research areas and can provide a reference for re-
searchers in related fields to analyze existing research results, grasp research trends and explore new research direc-
tions.

Key words: CiteSpace; Web of Science (WoS) ; biodegradable plastics; visual mapping
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