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01 塑料垃圾与微塑料

Plastic debris and microplastics
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Global plastic production

Plastic Europe, 20201

p Increased exponentially since the 1950s, and reached about 400 
million tons in 2020.

p  More than 50% of global plastic production in Asia.   

Global plastic production
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Plastic in Marine environment

p As of 2015, 6300 Mt of plastic waste had been generated, around 9% of which had been recycled, 12% 
was incinerated, and 79% was accumulated in the natural environment. 

p Roughly 12,000 Mt of plastic waste will be in landfills or in the natural environment by 2050.

Geyer et al., Sci. Adv., 2017

incinerated
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A) 80% of plastic entering the oceans comes from 
land-based sources
B) 75% of plastics from land-based sources comes 
from uncollected waste or litter, entering the oceans 
via rivers, sewage outlets, and storm drains
C) Rivers deposit 2.75 Million metric tonnes of 
plastic into the seas every year
D) 20% of ocean plastics come from marine-
based sources including oil rigs, fishing vessels, 
and boats transporting either goods or passengers

Sources of Plastic in Marine environment

Geyer et al., Sci. Adv. 2021, 

It is estimated that 150 MMT of 
plastic were circulating in the 
marine environment as of 2016 
(World Economic Forum, 2016).
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Isobe et al., Nat. Commun. 

February 2016

February 2066

August 
2016

August 
2066

2016

2066

Increase 4 
times

Abundances of Plastic fragments floating in the Pacific: status and 
prediction 
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Micro plastics (微塑料）

p Large plastic debris degrades into smaller fragments via physical, biological, or chemical 
weathering processes, and thus becomes microplastics ( MPs, < 5mm) .

p  Primary MPs, industrial and domestic cleaning products generate most of the primary 
MPs; 

p  Second MPs, fragmented from large plastics into small size of debris. 

Pereao et al., ESPR, 2020



PPT模板下载：www.1ppt.com/moban/     行业PPT模板：www.1ppt.com/hangye/ 
节日PPT模板：www.1ppt.com/jieri/           PPT素材下载：www.1ppt.com/sucai/
PPT背景图片：www.1ppt.com/beijing/      PPT图表下载：www.1ppt.com/tubiao/      
优秀PPT下载：www.1ppt.com/xiazai/        PPT教程： www.1ppt.com/powerpoint/      
Word教程： www.1ppt.com/word/              Excel教程：www.1ppt.com/excel/  
资料下载：www.1ppt.com/ziliao/                PPT课件下载：www.1ppt.com/kejian/ 
范文下载：www.1ppt.com/fanwen/             试卷下载：www.1ppt.com/shiti/  
教案下载：www.1ppt.com/jiaoan/        
字体下载：www.1ppt.com/ziti/
 

Claro et al., 2019

Adverse impacts of marine litter is documented on>1400 species.
The primary impacts include ingestion and entanglement. 
Smaller plastic fragments can give rise to toxic effects, oxidative 
stress, downregulated gene expression, and behavioral disorders.

Biological and Ecological safety

There is increasing concern about chemical contamination via ingestion. 
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 Santos et al., Science, 2021

Global evaluation of plastic 
ingestion by animals

p Ingested by a diverse group of species at the 
bases of trophic webs, such as invertebrates, 
fish and birds, and fish, which suggests that 
trophic transfer could result in further plastic 
distribution across food webs.

p It is anticipated that the frequency of 
occurrence of physical effects on individual 
environmental receptors will continue to 
increase if current trends continue without 
mitigation measures
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02 中国海洋塑料污染现状

Marine plastic pollution in China
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Marine litter in China

2019 2020
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Litters in marine environment, 2020

Distribution of marine liter abundance in 2020  
(Ministry of Ecology and Environment of the People’s 

Republic of China, MEE)

Main types of marine litter in 2020

q Floating: 5363 items/km2 , 9.6 kg/km2);

q Beach garbage:  21 6689 items/km2 , 1244 kg /km2;

q Seabed litter: 7348 items/km2, 12.6 kg/km2;
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Temporal variations of marine litter abundance and relative proportion of 
plastic waste during 2007 to 2019, China

ü During 2007 to 2019, 
the average abundances 
of floating, sea beach 
and seabed litters 
showed no significantly 
temporal variation, but 
the relative proportion 
of plastic waste showed 
an increasing trend.
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Comparison of marine litter contamination between China and other countries or areas

ü Generally, litter contamination in China was 
of the same order in magnitude as those 
reported in European and American Countries. 
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Microplastics in offshore waters, China

ü Yellow sea: 0.44 (0.09 ~ 1.41) item/m3 

ü Bohai Sea: 0.33 (0.08 ~ 1.34) item/m3 

ü East Sea: 0.32 (0.12 ~ 0.72) item/m3 

ü South Sea: 0.15 (0.04 ~0.38) item/m3

ü Types: fibers, fragments, granules, and line.

ü Polymer:  PP, PET, PE.Abundances of floating microplastic in the 
offshore waters in 2020   
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Yellow Sea Bohai Sea
East Sea

South Sea

Comparison of microplastics in offshore waters between China and 
other countries or areas
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MPs pollution in representative estuaries of China

Location Tools Methods Size (mm)

Average 
abundance

(items/m3)

Main

composition
Main shape References

Yangtze River 
Estuary

screw pump FTIR 0.06- 5 157.2±75.8 PE、PP fiber Zhao et al., 
2019

12 V DC Teflon 
pump

Visual 
identification 0.032-5 4137.3±2461.5 / fiber Zhao et 

al.,2014
air lift pump FTIR 20 μm-5 mm 900 PES fiber Luo et al., 2019

Pearl River 
Delta Manta net FTIR 333 μm-5 mm 0.127 PE、PP fragment Mai et al., 2019

Pearl River 
Estuary

Water sampler micro-Raman 
spectroscopy 50 μm-5 mm 8902 PA、cellophane、

PP、PE Granule, film Yan et al., 2019

Manta net FTIR 333 μm-5 mm 2.4±0.7 PE、PP、PS
fragment、film、

polystyrene 
foam

Lam et al., 2020

Jiaojiang 
Estuary

Teflon pump micro-Raman 
spectroscopy 333 μm-5 mm

955.6±848.7

PP、PE fiber、granule Zhao et al., 
2015

Oujiang 
Estuary 680.0±284.6

Minjiang 
Estuary

1245.8±531.5-
1170.8±953.1

Mingjiang 
Estuary metal pail FTIR 333 μm-5 mm 1112 ±913 PET fiber Huang et al., 

2020
Jiulong River 

Estuary Manta net FTIR 0.33 mm-5 mm 438.8±190.7 PE、PP granule、foam Tang et al., 
2018
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Spatial distribution of microplastic concentrations in Minjiang 
River Watershed

ü Minjiang River estuary, mean microplastic concentration near urbanized area was higher 
than those found in sites closed to sea water or less affected by human activities

ü Generally, higher level of urbanization would lead to higher level of plastic pollution.
Huang et al., MPB, 2020
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The modeled riverine plastic outflows 
using the HDI and MPW 
MPW HDI

Rivers （Mt） Rivers (Mt)

Yangtze 15.5 Yangtze 1.7

Indus 2.44 Brahmaputra 1.04

Huanghe 1.92 Ganges 0.788

Haihe 1.49 Vaippar 0.62

Nile 1.4 Amazon 0.567

Bramaputra 1.23 Bekasi 0.377

Zhujiang 0.94 Vaigai 0.363

Amur 0.714 Mekong 0.34

Niger 0.665 Irrawaddy 0.323

Mekong 0.637 Congo 0.283

Mai, Zeng* et al., ES&T, 202043

57,000-265,000 (median: 
134,000) MT year-1 in 2018
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03 中国防治海洋塑料垃圾政策与行动

China’s Policies and Actions Against Plastic Pollution
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Regulations and Rules 

The National Development and Reform 
Commissions (NDRC)
2018, Revise a 2008 order, which banned the production 
and sale of plastic bags less than 0.025 millimetres thick. 
The order also made it compulsory for retailers to charge 
customers for plastic bags.

On January 1, 2018, a ban on the importation of 24 kinds 
of solid materials — including low-grade polyethylene 
terephthalate used in plastic bottles — was introduced. 

General Office of the State Council
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China's Plastic Ban: China limits use of 
non-degradable bags

China has implemented a new policy to curb the use 
of non-degradable plastic shopping bags starting 
2021. Supermarkets and delivery companies are now 
replacing their traditional bags with degradable ones.
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By 2020, A total of 237 Chinese cities have started to 
practice garbage sorting. 
Of 46 large cities, 30 have issued regulations on the 
classification of household garbage.
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Raising the urban waste handling capacity 

NDRC has issued the “14th Five-Year 
Plan” on waste classification, 

China aims to re-use 60% of its trash 
by 2025

By 2025, China expects to effectively 
control plastic pollution, substantially 
reduce the amount of plastic waste in 
landfills of key cities, establish a 
complete plastics management system 
and make progress in the development 
of alternative products.
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Action 1: Establishing a holistic mechanism of land-
sea coordination in joint marine pollution prevention and 
control

- Strengthen the source control of 
plastic debris. Explore the 
waste reduction and 
harmless management; 
“Ocean sanitary worker”  

- Enforcing Evaluation 
System  Annual 
assessment results of offshore 
floating garbage have 
been incorporated into the 
assessment of the 
environmental protection target 
responsibility of party and 
government leaders
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Action 2:  Strengthen Sea-based source governance, 
upgrading facilities for marine aquaculture 

High Density Polyethylene, HDPEExpanded Polystyrene, EPS
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Action 3: Develop automatic garbage collection technology to reduce 
ocean plastic pollution 

Self-driving interception and collection system for floating litter was tested  to aid Fuzhou, 
help to collect hotspots of marine plastic pollution 

Dayu Island, Fuzhou, China

叶轮式结构
Impeller structure

Pictures provided by Prof. Bijin Liu
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Platform structure

平台式结构

Using the Solar and wave energy 

Pictures provided by Prof. Bijin Liu
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 Before

After

More Beautiful Bay 

Pictures provided by Prof. Bijin Liu
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05 挑战与展望

Challenges and Perspectives
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三、问题及挑战1. Limitation for plastics and microplastics quantification

The lack of cohesive and standardized approaches 
hampers spatial and temporal comparisons of MP 
levels between and across these marine reservoirs
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Integrated, global monitoring system for plastic pollution is needed to provide 
comprehensive, harmonized data for environmental, societal, and economic
assessments

Bank et al., EST, 2021
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p Researchers don’t yet know is whether 
this is dangerous. Everyone eats and 
inhales sand and dust, and it’s not 
clear if an extra diet of plastic specks 
will harm us. 

pMost of what you ingest is going to 
pass straight through your gut and out 
the other end. 

p I think it is fair to say the potential 
risk might be high.

2. How harmful are microplastics ? Do plastics affect human health? 



PPT模板下载：www.1ppt.com/moban/     行业PPT模板：www.1ppt.com/hangye/ 
节日PPT模板：www.1ppt.com/jieri/           PPT素材下载：www.1ppt.com/sucai/
PPT背景图片：www.1ppt.com/beijing/      PPT图表下载：www.1ppt.com/tubiao/      
优秀PPT下载：www.1ppt.com/xiazai/        PPT教程： www.1ppt.com/powerpoint/      
Word教程： www.1ppt.com/word/              Excel教程：www.1ppt.com/excel/  
资料下载：www.1ppt.com/ziliao/                PPT课件下载：www.1ppt.com/kejian/ 
范文下载：www.1ppt.com/fanwen/             试卷下载：www.1ppt.com/shiti/  
教案下载：www.1ppt.com/jiaoan/        
字体下载：www.1ppt.com/ziti/
 

3
5 3. Nanoplastics -- an underestimated problem?

We don't even know how much 
nanoplastics there is in the different 
ecosystems

Huge gaps in knowledge

 and great need for research
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p In 2020, the world’s attention turned to the COVID-19 pandemic. But even as we 
poured all of energy and resources into tackling it, many pointed to wider issues as 
contributing factors. Nature and biodiversity loss. Climate change. Pollution and 
waste. The three planetary crises. All of which are destroying the natural world and 
threatening our future

p  Throughout all of this upheaval and debate,  we must not forget the vast blue 
world of the ocean. 
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Thank you for your attention！

Prof. Jingli Mu
Email: jlmu@mju.edu.cn


