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Plastics: Uses & Benefits g B ouos @ Tl [0
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Celluloid PVC PS PET LDPE
. N A Plastic products are used widely in
&1 A UAI C/SI all industries and in our daily lives.
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A world without plastics seems unimaginable today, yet their large-scale production and
use only dates back to ~1950. The ensuing rapid growth in plastic production is

extraordinary, surpassing most other man-made materials.
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Plastics: Production, use, and fate

Growth in global plastic production from 1950 to 2012
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Their versatility has seen the amount of plastic produced annually
increase rapidly over the last few decades to an estimated 348 million tons

in 2017, and this total continues to grow at about 4% per year.
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Plastic waste inputs from land into the ocean

Mismanaged % of total Plastic
Waste gen. . . . . R
Econ. Coastal pop. % plastic % mismanaged plastic mismanaged marine
Rank Country . . rate . .
classif. [millions] [ke/ppd] waste waste waste plastic debris
pp [MMT/year] waste [MMT/year]
1 China UMI 2629 110 1 Q@) 8.82 277 1.32-3.53
2 Indonesia LMI 187.2 0.52 1 83 3.22 10.1 0.48-1.29
3 Philippines LMI 834 0.5 15 83 1.88 59 0.28-0.75
4 Vietnam LMI 559 0.79 13 a8 1.83 58 0.28-0.73
5 Sri Lanka LMI 14.6 51 7 84 159 50 0.24-0.64
6 Thailand UMl 26.0 12 12 75 103 32 015-041
7 Egypt LMI 218 1.37 13 69 0.97 30 0.15-0.39
8 Malaysia UMI 229 152 13 57 0.94 29 0.14-0.37
9 Nigeria LMI 275 0.79 13 83 0.85 27 0.13-0.34
10 Bangladesh LI 709 0.43 8 89 0.79 25 0.12-0.31
11 South Africa UMI 12.9 2.0 12 56 0.63 20 0.09-0.25
12 India LMI 1875 0.34 3 87 0.60 19 0.09-0.24
13 Algeria UMl 16.6 12 12 60 0.52 16 0.08-0.21
o — 14 Turkey UMl 34.0 177 12 18 049 15 0.07-0.19
(million NT) 15 Pakistan LMI 14.6 079 13 88 048 15 0.07-0.19
W 16 Brazil UMI 74.7 103 16 11 047 15 0.07-0.19
o500 17 Burma LI 190 0.44 17 89 046 14 0.07-0.18
B 02510 18* Morocco LMI 173 146 5 68 0.31 1.0 0.05-0.12
:o.nuo.zs 19 North Korea LI 173 0.6 9 90 0.30 1.0 0.05-0.12
= 20 United States  HIC 112.9 2.58 13 2 0.28 0.9 0.04-011
A *If considered collectively, coastal European Union countries (23 total) would rank eighteenth on the list

Source: Jambeck J R, Geyer R , Wilcox C , et al. Plastic waste inputs from land into the ocean[J]. Science, 2015, 347(6223):768-771.

A research indicated that 4.8 to 12.7 million tons of plastic waste was discarded into the ocean in 2010.
As the largest emitter, China accounts for 28%. The mismanaged waste fraction in China is 76%o.
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Waste management in China & B ouwors @ '

Sanitary Landfill Waste Collection Rates by Income
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(PEIBEFREUTIL R EiRE2018)
According to the statistical data, waste management in China has gradually improved. In 2017,
most of the plastic waste was harmless treated through sanitary landfill, incineration and recycling.
The mismanaged waste only account for 109 to 15%. A World Bank report indicated that the waste
collection rate in upper middle-income countries, including China, was about 85%. We consider that

these datas are closer to reality.
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Waste management in China & B euces @ [l [0

Abandoned fishing gear Beach litter Plastic waste on the riverbed

ehold waste from
land and fishing

Mismanaged plastic waste, such as household waste from land and fishing, abandoned fishing
gear, beach litter, floating debris in the river, is the major source of marine litter.

In order to prevent and reduce marine litter pollution, marine litter and microplastics monitoring
Is an aim of revealing the real extent of the problem to society and decision makers, as well as
suggesting possible solutions for a ubiquitous environmental problem.
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Marine litter Monitoring Program

ey mme BT S Liaoning ﬁ
S wh " Tianjin X
T s ; Py
: NI - Bohai S
” { ’ ohai Sea :‘[jﬂﬁ
NS 7, e {
2 3 -' | i
nr b : Shandong g Iy
2 jﬂ K Yellow Sea iﬁ
e .- ”/i‘ - ~
S "% : '-l . ; / ?I_][l T4 o s ® 15y
T e | Il 7 Jiangsu® Lrﬂll
il o j |Jj . . 3 ﬁ\”
‘ YA
The monitoring stations of marine litter The monitoring stations of marine litter along
along the coastal areas of China the coastal areas of Yellow Sea of China

Since 2007, National Marine Litter Monitoring Programme was carried out by State Oceanic

Administration of China. 50 survey locations were set along coastal areas, and 11 of them were located

at Yellow Sea.
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Microplastics Monitoring Program
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The monitoring stations of
microplastics of China

In 2016, Marine Microplastic Pilot Monitoring Programme was launched. The
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The moni:[oring stations of

microplastics of Yellow Sea of China

microplastics was monitored in 17 stations in the Yellow Sea.
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Macro-debris Monitoring Progran® 8 «uors @2t Bl e

[»] Main focus areas

_ « Coastal recreational waters VE K 7K 15
/ ; « Harbors and ports Vi
R | 5 « Mariculture zones WK FRAE X 38
sEsemear ﬁ@;? « Marine protection areas  #FVE{RIFIX
Sampled ]
Plattormof  area i ¢ Once/year , in wet season [>] Frequency
observation L]
0,1 km ;

The main focus areas of Macro-debris monitoring program are Coastal recreational waters,

Harbors and ports, Mariculture zones and Marine protection areas. The monitoring frequency is

once/year, in wet season. In China, the marine litter monitoring time is from September to October.
KPR IR I ) B R X ERIRERAKER. 0. BKFRERMERERT X . R
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Macro-debris Monitoring Prograni® B euors @2 ‘o

Floating debris >10cm  Sighting survey H #1i2:

R 2Y91 <10cm Trawling survey ¥ /X
Beach debris 7P % Sighting survey H #ii2

Seafloor debris Diving survey/Trawling survey
Y G 1o 3% AL K

The monitoring content and methods were shown in this table.

For floating litter shipboard survey, sighting survey and trawling survey methods were
used according to the debris size. If the debris size were greater than 10cm, belt/line transect
sighting survey method were used.
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Microplastics Monitoring Programs = @

In 2016, guideline for marine microplastic debris monitoring was released. For the
microplastics floating on the surface of the water, trawling survey methods were used.

20165 , CEFMERLRNIEME) X - XEEE/KE _ERZERIGI - RAHKE
HITNE

To make our data more comparable with other studies, a manta
net, with a body that was composed of 330 mm mesh and
approximately 3m in length, was towed horizontally at the surface.

N TERMNEIESEMTAEESOCY - XETRERRE 1

3RD manta®, FLE330mm , MK K3m.
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Microplastics Monitoring Program‘g'? B ouoes @ 20
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Four monitoring sections (one section in the south and three sections in the north) were
arranged in the yellow sea. The towing speed was 1-3 knots, sampling time lasts about 15

min.
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Microscope Exam and FTIR Analysis o #B @vvors W55

All the plastic samples were analyzed.

For the plastics with a diameter greater than
2 mm, size was measured directly using a ruler;
diameter, shape, and color were recorded based
on visual observations.

For plastics with a diameter less than 2 mm,
the samples were observed under a
stereomicroscope to record diameter, shape, and
color. The components were identified using
micro-Fourier transform infrared spectroscopy.
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Fourier Transform Infrared Spectroscopy
(Thermo Fisher IN10OMX)




Distribution of marine litter in the Yellow Sea

woods,

Glasses,
12.2%

2.4%

Rubber,
2.4%

Types of floating litter in surface water of Yellow Sea of China
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According to National Marine

Environmental Status Bulletin in 2017,

Plastic, _ _ _
48.8% the main types of floating litter along

the coast of Yellow Sea of China were

plastic, polystyrene (PS) foam, woods ,

metal,

0.0% rubber, glasses.

Main plastic litters are PS foam,
plastic bags, plastic bottles and
cigarette filters. 90% of floating litter

Y EPANNE S ES S 328 CE /s A IR SES -l ) 1es from land and 10% from sea
BRBRFNIRMFERBZER - BRLKE
PRI, ARSL - 125% - IWIE - EEAERIRE
REZIHEKRER - BRE . ERENFEIE
WS, 90.4%RYFIFHIIREBFEH - 9.6%FkBiELE
JEof o

activities.




Distribution of marine litter in the Yellow Sea

(a) Floatingmarine litter (>>10cm) (b) Meso floating marine litter (<10cm)
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Floating litter in surface water of Yellow Sea of China in 2010 to 2017
2010-20174F H HHIER B KIEE IR RIF I
From 2011 to 2017, the mean density of large size litter floating on the sea surface of the Yellow
Sea was 33 items/ km?, and the average density of small and medium trash was 1700 items/ km?2. The
mean density of marine litter in sea surface increased from 2010 to 2014, and then decreased from 2015
to 2017. The results show that the average density of floating litter in the Yellow Sea in 2017 is
obviously lower than the average level in recent years.

20115E 220174 |, EIFEREBEPRLNIIRFEIYZE N334 /km? , P/MRELIRZRE 17004
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Distribution of marine litter in the Yellow Sea
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The main types of beach litter of
Yellow Sea of China were plastic, metal
and PS foam, accounting for 59%, 11.5%

Rubber, 1.0%

and 11.5% of the total amount of
collected litter respectively. Results
showed that 95% of beach waste comes
from land and 5% from sea activities.

metal, 11.5% )
Plastic, 58.9%

Types of litter in beaches of Yellow Sea of China
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Distribution of marine litter in the Yellow Sea
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From 2011 to 2017, the average

density of beach litter of the Yellow Sea

was about 70500 items/ km2. In 2017, the

density of beach litter of the Yellow Sea

Density(n/Km?)

was 27000 items/ km?.

For beach litter, the average density

decreased from 2015 to 2017, and the
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results show that the density of beach

2010 2011 2012 2013

Beach litter along coast of Yellow Sea of China in 2010 to 2017

2014 2015 2016 2017 litter of the Yellow Sea in 2017 is

obviously lower than the average level in
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Distribution of marine litter in the Yellow Sea
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In 2017, the density of benthic litter

400 of the Yellow Sea was about 58 items/ km?,
and the majority of the litter were metal

and woods. It was comparable to that in
124 items/km?2 2016. From 2011 to 2017, the mean
density of benthic litter of the Yellow Sea

100
i 2
0—] H I N B [ /os about 124 tems/ km

2010 2011 2012 2013 2014 2015 2016 2017

Density(n/Km?)
(V%]
3

Benthic litter of the Yellow Sea of China in 2010 to 2017
H E BRI AREN (2010-2017)
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Comparison of marine litter of China and Korea
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? 2007 2008 2009 2010 2011 2012 2013 2014

B Polystyrene foam  31% 19% 31% 23% 19% 57% 56% 46%
M Plastic waste 27% 41% 41% 54% 53% 23% 27% 31%

Wood garbage 0 15% 14% 6% 14% 12% 9% 16%
B Others 42% 25% 14% 17% 14% 8% 8% 7%

W Polystyrene foam M Plastic waste Wood garbage B Others

Composition ratio of the number of floating marine litter in China (NOWPAP)
Hh B R B A AR AL (2007-2014)

From 2007 to 2014, the majority of floating marine litter in China was plastic waste accounting

for 37%, followed by PS foam and wood.
It was estimated that the main composition of plastic litter were plastic bags, and bottles, and

about 80% of the floating litter is discharged from land and the remaining 20% originates from

various marine activities.
200742 20144F, T EEFEEFLFERLIRIES, 5H37%, HIREPSIEIKERAAR .
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Comparison of marine litter of China and Korea
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° 2[}0? 2008 2009 2010 2011 2012 2013 2014

M Polystyrene foam  11% 9% 10% 22% 10% 38% 20%
M Plastic waste 34% 66% 41% 52% 50% 59% 36% 44%

Wood garbage 6% 0 24% 8% 12% 12% 11% 11%
H Others 49% 25% 25% 18% 38% 19% 15% 25%

M Polystyrene foam M Plastic waste Wood garbage W Others

Composition ratio of the number of litter on beach in China (NOWPAP)
o [ Mg ey I 4 R AL B L (2007-2014)

For the beach litter, it was identified that the majority of litter was also comprised of plastic waste
accounting for 48%, followed by PS foam and wood. The average number of the litter was 43,000 items
/km2. The main composition of plastic litter included plastic bags, bottles as well as plates and ropes.

LI R, BRI 548%, HIRRRR LIGIRRERIAIAK . bk KT 288 430004/
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Comparison of marine litter of China and Korea
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2010 2011 2012 2013 2014 2015
B Plastic 44.50% 48.90% 54.30% 47% 72% 55.60%
B Styrofoam  23.50% 19.20% 15.20% 19.40% 0.00% 14.70%
Wood 5.60% 0 0 0 5% 0
B Other 0.00% 9.80% 9.20% 8.20% 6% 5.60%

M Plastic MStyrofoam M Wood M Other

Total number of collected marine litter and its composition ratio(%o) during 2010-2015 in Korea (NOWPAP)
LR A R IE R (2010-2015)
In Korea, the number of marine litter decreased from the year 2010 to 2014, but increased
sharply in 2015, maybe due to the number of monitoring sites increased.
The results showed that plastic waste and PS foam took the first and second place with taking
almost half of the marine litter in most of the years. Around 20-30% of marine litter was found to be

fishery-related waste. On the other hand, the rest was originated from land-based activities
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Floating marine microplastic in the yellow sea of China

0.7%0.1% 1.5% 1.0%
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0.3% mPE 0.2%

m PP m line
= PS m sheet
mAC m film
= PA m fragment
= PP+PE w sphere
= polyester

Composition of microplastics of the southern Yellow Shapes of microplastics of the southern Yellow Sea of

Sea of China in 2017 Chinain 2017
20174F E R IEHEERI A R 20174EH H g BB RS A

The average density of floating microplastics in the south yellow sea of China is 0.33 items/ m?,
The main type of microplastics is polystyrene, accounting for 93% of the total amount of microplastics.
The main shape is fragments.
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Conclusion
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Although China was considered a hot spot of plastic debris pollution, comparison of our data with
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Thanks you for listening!
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