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7. Training Needs Assessment Report (TNA): Towards Microplastic Monitoring and Evidence-Based Policy Measures
in Sri Lanka (iges.or.jp)
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8. Development of Environmental Learning Programme for Establishing a Sustainable Solid Waste Management
System in Mandalay City, Myanmar (iges.or.jp)
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BRICBOB/ BO® e WOvE SEiesds DbBwoencs (Plastic size based classification) : 8@es$dw/ HC®
Be® 0 ev® Sl ent) BBewmO eR¢ DG OIS .

eI EEedd S (1 pmo &) I o)

2256 833030z (1 pm €0 5 mm ¢500 § SE0eddeS go®)
®Qs &SE0ed3d s (5 mm 80 2.5 cm ¢80 § S30eddS > RE)
2050 330edS2S (2.5 cm 80 1 m ¢ § SceddeS = RE)
@®® SE0e3SS (1 MO D& B@E @)

<1 um 1 pm- 5 mm 25 cm-1m >1m
@53 ST eile1d) @®®)
(Nano) (Micro) (Macro) (Mega)
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1.2.1 0156 : 8@/ BO® ©1e 0 0P SESds 0B ens
@@ : Abeynayaka ef al. 2022b
(https://www.iges.or.jp/en/pub/microplastics-wastewater/en)

o Bewd (Morphology): ¢123 8 &S@ieddes 8, d0r 80 @1 8m® BT IHVDEO e@mIdy.
@® ey @l IRt NS DVIDD WE DS .

@8 (Fragments) ome (Fibers) Z’fjé /‘;‘;’ifzg) (Fﬁifz// if;s) @€mo (Pellets)
8500 (@8, &80 (Filaments), |=ge »( 38 =ge &, 008 ®&wmo
3882 (Crystals), g DT (Spherical =g (OB, (Resin pellets),

ewe (Fluff), (Microfibers), microbeads), =g @G 0l BEen 9Emo
&y (Granules) &3 (Strands), =56 @®IE™o (Pre-production

8 @B (Shavings),| & (Threads) (Microspheres), pellets),

=8 (Powder) wRg¢ &m0 (Grains) 28 (Nibs)

1.2.2 07096 : WRg¢ SeESIBOGE T Sewod (Morphology of microplastics)
(§co@es : Abeynayaka et al. 2022a)

SE0edds A8 Ed D53es’ QOB @uceO ¢ BEim @y g8 ©8ednd AERBIBIES QOB &IICEO ¢
@53 Bedmo BBOO 0@® redd) @l CBIC DB .
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Db ens : (Colour) Oben woedd) 825 (GESAMP - 2019) 8 ewisen emeb:

DO/ gd

BE/ emie

cROU »® o3

8¢/ B® 00

)

BE/ @dfes/ Sy
8D evem ¢dben
) Oben

e®DE® ®OoE we®iwize (Tool kit integration)

e®OE® WIOOR®WD @INIcens’ SIS csenne BEAc aed adeRie 8 Cyen =0 ©FF. »O ¢
0B Godzm® (Hands-on-activity) @83 wge &S@edds 0100 88t m»Dedds D8 ©1@dt
2QBEDE Bow DO i 0. 0@8 & oed Bwu(€ ddeCuens »J, e g8 eIl ®dmens’
25O e BSD0dn ¢ 008 wo®H, ¥ & 28m® dhred BaesOw/ IR wem® »C OB
DBOORO @05 JE. 1.2 wimidwe®8 & e®0e® »0ocs (Toolkit) widme el geom® a5 ¢(8®
D& 3000 WOB3, 30 BedmCuI®m ceseed @ 0w ©MINDI 3BBY) . S SRS BEAT
2Om0 §RIB®®B ©m0T 8w BIEHCIBOD LeIVGE CRI OO 8wy g8 e®DEE WOORB edm
©wuIg @dg.

(https://algalita.org/wayfinder-society/toolkit/synthetic-sand/)

2o DOB8NeDE emmd® &EiEdS o y@Imn BeRe B B0 IRE. 953D, e®® &SI eo®
@208 80 s1@eemsies’ ¢ vuim 8T DB 0E. SRS (Bent DEIPOB GBes RO eV
Be3o ¢ 353D 3% OB DE DB et ¢ 3535 BEACD ¢ a8 ©dL »TE.

28 o538 @060 emied e i@ s8yn nE SEiEdS cuens D1EIPDe® DLOD® By OB WE VS
2003 BEAe ©ies@ gD ¢ BE® wewr ewidddns Bb®rens 08, gbwimed g8 &Eieds
BB I ged DOBDed giB SciEds 8Eac g d8ewis mHoRE.

200 ¢z30®

e Sciesdzs (Nanoplastics) : 1 umo 08 o SEiEds do®. e®® o @m0 D DS OB
Boomowe® & Bosenc SEOO awmwey .

wge S0esdz3 (Microplastics) : 1 pm e 5 mm @m0 S@esows ©8n SEidds aoq. asd g
Daewns’ BB »E »en 1 MmO D8 SR ¢o) ©d.

©xs JE1edds (Mesoplastics) : 5 mm e 2.5 cm @50 SES0GE ©8m SRS toq
22000 &0e83%3 (Macroplastics) : 2.5 cm &» 1 m 50 S0Esows ©8n SE0edds 8

@€ (Fragments) : 80 @GCEES & 8w Jon et Eddm, @@ Ha(S card SEiedds @8

8 Eom10d SE1eddS eescds 08D a50omE 0 Se® 080D ©BP® Bk M@ : éag B00m® @0
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@€ (Fiber) : 98 sgc0 0t w1eBo g oG 85 918, o € gud EEesds v
198/ eviG= (Beads/ Spheres) : 880 g@enewns’ ¢ @®3cid ¢og (18 Bw $B808ecieni® D)
0@ (Films) : ew3hm owsd 88¢ ¢d ©e8» wo@mc (Flat), g»@xs (Flexible) $@iedd23 o

Q€= (Pellets) : e@imsews ©0icIIC e BETFVCMC HEES @8 mE DHBDIDE
(Small granules) &8 caed @0

[10)5 e Ol GhIGTe

sBeded @B SEiedds 8gae § SBewd

o https://www.youtube.com/watch?v=0piR6c5nI3Q

o https://www.youtube.com/watch?v=aiEBEGKQp I (1:57 min)
o https://www.youtube.com/watch?v=RS71zU2VJIQ (9:01 min)

o https://algalita.org/wayfinder-society/toolkit/synthetic-sand/
3B COB 0f $3e0s’ e®® YEMOEO BERor B0 ¢stsin WIE.

e®® &SE1dd o 8 80 s@eemsies’ ¢18 ¥ Bnsies’ ¢?

Boesd ¢?

BBewd ¢Cam ®H0Be®s oy, SeisdBOES O &S50, D0 880wl ty BBwIed ©eIABBO 1S
B 1B 2bdms 88ac @0 ©mn D108 e ¢?
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1.3 H0m0®: G1R10ens 8 039¢OCD 88nden BEwigmOES B00m 5¢ (O
(Microbeads from cosmetics and personal care products)
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©B535%0 632 o3 WO Guzde BEAT a8 9evs ©FRE. Ve®s3® SOy OO 830wl O § 80 @
8¢ 00 ¢ uim B8ac a8 wimd TE.

PO@B ¢OB

edegeemeg ¢S JrRens Y 0sacolm sBuden B&sicm (Personnel care products) S8escszs
20ben »»g) e Jndber B0 o»E 8o

aeBORBES @03 DMED IS

HOD 0D BE VD 00cams SE0e3d emdedes

DHE BE6, Bosd ewicm mem (Dishwashing detergent) ww e®w gy

&zg

e8venmns

1.3.1 28 500

DO

GBS ® a8 P »WBIBBDED eReCE. BB IOCHBO EHD & TRV EDS 3 BICHED 88wden
BEoemdDE @y 08 el 18 ¢ o100 Fed oGRE Bimsens 08 O® BIwsiemdEs3
©®€n 302VIV G OB §to@ (18 ®ers’ WIE. wWa¢ (OB @loq PO BTy’ BEimwss @mIc
O 9B BOGEBGE ¢dben DN O HRE. OO BEcmHne HHPD O ByYd® e eBCeRs’ BT
»88x 8 Dome (Texture) ez 0. detd ©® SE® OB W] @IS VIDHEBS OG DI
0800 ROmsens »IE. @8 Bwrmdm® emidr o g OB 8w ¢ 0® Gudcd © »En &g
DE O .

QROOTw B85 RO ©¢y) CRD BEEHOE el SBwdmdm. & s’ Rem doved mge (08
&to® &?

eEOBES ¢teq 9 Bdoicmw emIc) ou3m. 953 BOCHeE a¢dlesr mwHd @ apd ©8mies
WOTD. O® Bsicms SR D00 0w @endmsns ©»dmens’ BoPeens »osim. e ©
Bulnens’ ¢ O¢ o8 »OB3m. R0 I8 Fye 108 B/ dubn B8O H(B ged ¢?
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a3 a8 e (OB 8w BOO wewr IBemdO edmed O/ D PP eWwiss o BEewe »JE.
e® @y a8 e SC®, WBICD BOCHW 38o® BEG Y Gy BOCHLES &8 BE BEB WIDD WIE. @3
ety e (OB @to® O BdwicmeBel BdCne (B O 93 dens ¢l dcans @mIEsdEO
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@0 ©F oS BEwcs wew ¢ e®® FwrdH® »H O 8 e VS .

BEG 8 BBICD BEG B G

D€ ECa (e8>0 1€ 1/2 (859) (emideswmO (€ 1 9183)

1.3.1 J156 : OBem0 eDm¥es ¢d ¥ (e PE RS DOBOE »1&85e

1.3.1 2200 5200 : OBemy™O e@0m¥es ¢ & IO RE RS DOBOE »(&ES®

aqe Bow ne (V) cre 0w,

285® e 1 2828 o 2

¢dw/ grDencs

D BEG

BR6 + B3ED (@336
o€ 1/2 853)

BEs + o (emddenmO
o€ 1 B)
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s a8 i, e, OO, BG OB B 8800 a8 ye »OBOE0 RO &g 00 ¢ wusim ww JD
BRB OB 0D ¢ DHPENIS BB RE B ¢ BB BT @S v WOE. e5Didn 8e30wd ¢
108 O O ¢um0a 63 BEE ©8e0dE0 Jr O § B0 8ede v of 8RO ¢ wimdd TE.

Red Bosen O O O LR DG, XS OB B BSdn s8ided @ 8ged 18 @2
Bo3esd ¢? e (08 8680w (¢ Bcin D) Bei ¢ mmenrs ©ed ¢ ? »ICewnd (§NEdDE D153)
256 (OB BeE ¢ mymenrs @ed ¢?

Z5C OB @8o@ BEeed ©IDDEEsS NEB® 8w ¢ 530w (186 glersd RO ePlnds Heso ¢
@53m @ed SHGCOE @Bl 3 0t3E G0 2D oD ¢ RO we »BCE 1D »IE. 8
@5 CODE ge »(O8 8Eac g dhewd ecmd HORE. & Coed BEenln cOBdE eGRE @n 25
(O8 B8Rt 500 wews’ @d ¢(8 @tk DR,

w0 25¢ OB @to® BEem »idmewns’ DeSe wies emed ¢?

5¢ OBOC ¢dcum® D 8EAc ged ©HCEOE gued ww SRomied (1n@dmda gve (D3
»ded emeds ¢?

2050 Fwzoe

256 DOROES 00 80w a1 O ACEH® BERAT 5id ¢ BBO® wewy a8 TS GO s
et »JE.

200 ¢=30®

o :5¢ 198 (Microbeads) : el 8@icm® Exne® & 1 MmO & ¢l m et BEeudm em B, BB
S3E0e3S @@

o CBIWWmMD/ 98c® (Buoyancy) : miceE ne 8C0» G¢ 085 O8 P00 mme®rs HOEG
O8O0 B&HOO aS YOeH®IO

o L@ (Salinity) : Scend cdens 8 a8 g Y@ rens

OO YRy

¢ “The story of microbeads’ by the story of stuff-
https://www.storyofstuff.org/movies/lets-ban-the-bead/ (2:11min)
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1.4 B@0002®: ¢ 88000 w5 105 @DO® B0 9O (@S ¢?
(How many microbeads are we dumping to the environment)

e(® DU e ©® B’ SBS emd® wge (OB w0 8edwd O wIBes’ 18 e
NEBO® e a8 sbeduenc:s 8¢ 0. 0®8 & d® 02110 &1Bmed®s3y/ yedimimn SO wemr a8
2530sEe ©0D 0F. e®® Fkimiow® 8 B8O OB e @108 800 emmc® deE ®1OgD
18 w0s3es’ ¢ 8Dedid 3 O(BOO &0 H(S ed.

Google

Q_ Microbeads using in Sri Lanka

Google Search I'm Feeling Lucky

Google offered in: Bomg 56H

e1® DbBw 08 © eHO® e OB oL B0d B8 ©8edwd I WwoStes’ g8 venm @
0. @8 8e30wO 0953 I 202de BERAT gsed gcwed ND®ICT S V1O & BDICwE BOBOE,.
Z5¢ OB w8 BEecm ©»idmed & RGeS @ O1cor D3es’ RO e ¢ kuimy deddd O
OO 3¢ e®O Buumiow® &l 0 OB .

PO@B ¢OB

edegremieg @18 TS 8 eIt svnder Sdwicy BBwswzs (Personal care products)
200en »0E evl B8O Jndben imE @983 (Flat strong single-colour surface)

GRS 0w DRIED DG

OB DD WE VD ©0cans/ DBDE esem® GG SISO emids B8sws

BE BEw, 8wyl ewicm D wy o®t g

o€

SMART &o6® ¢dmdmwes e@0s s8oemmns

8@ 5 ml O e sERe OB ¢ € (MEOBOESS 808 we® ecy) CAD V(B3 el e VW BIg)
@5 EBOB®B, @BONSS WG ©nd @BcHLS @t DIIVD WE HIB g @0C WL

DO

a8 ©2000Em3ss 2-5 3 O ©88 Mt WeBtHEPOCEO eRecE (Becoms m»HO D geey @). 8BS ® “Ea
@8 emisdenm0 B8wsd ewicm 8ad HOCHEE O O, 953 oty O8 emisand ® e (OB B8dw@
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D& D 0EIBESY HDPE e®3 PE-HE Co’zsé LZ,B Cz,\é
(High-density polyethylene)
PE-HD HDPE

0e0B0808E Beictd PVC omf V N, A A
S il CAVA SN AR SN A
PVC A%
a8) B30 eEOBES, ebdw
o8 wo0 ecEeBEs LDPE o3 PE-LD N N N
(Low-density polyethylene, L 4) L 4) L 4)
Linear low-density polyethylene) PE-LD LDPE
enEeg8Es’ LA A N
(Polypropylene) PP LO a LS‘) qu)
PP PP

©0EB08853, gesibm
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O SE1esdS (i SES,
538@@552'5; @@oéaﬁg@@z‘f@ fsas; 88)@ N N N
BE1e80TOE RN e @it OTHER &®3 O
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nylon, polycarbonate, and OTHER 0
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©C¢ el B5nOE emds]

©0Be88s (PP)

0@ GROPwoe COCO

©0 ©@53.

esdc® 8, b a@ro® (Rigid packaging),
Bo0andE O o dd, JiEIDems
3183019, B8t @uwoes (Costume jewellery)

308258 8 308853 (General
purpose polystyrene - GPPS)

@58 GBOBWTen DReOBOC &
GBOBwoenn 008800 eBnd
05303 o LIEE 5360
25806 daneus’ yBOSmTens
8 e2d08. YO B B8ESBe
8 ewol.

00 &S D (Bene BE 0IC,
DVD, «8oenm 80 gidden ¢is e3¢w

8 emeb)

e Bug dyedadn Lo gwus’
0 emIg IBBES

edenld B0 @i ROHme
©1COBS 990 07 ©NO1Z3.

2.1.2 @09 : S0 BEAT @0TT 0D 2

~
J

v

T W .
8 oD &50e308 angds 8m amome 01 Se® B0®e0d wO@® 8Br QO : By Hwimdm® e

AE

= D

O

&

-



P o
a8

2.1.1 20 500 : SO OE eIl CBEeH Ovs S5O

VB

R )
Co0D S0 ascds 8D amnomeIS 01 Se® 00010 BO® Bwu QO : By FweIoH® e

Y

Bw@a S0 HEN O G OL) HOBBRERD| SE1ddS @ EeE Sceowsd

g 2806 | SEiesds D@GeC | (¢ O a8 80e® [SHOILS)
O geencs obved eum® @888/ | (Scratch) oo 3000
DO @S ©2®ylen (©a0w9e2/ | 29D®O (21390 ©®x8 © B =&/
e0@2IDS ® ©000253Q) @) &3¢ e WO/ | wedd)
(@@F»/ SEE WYOR)
2COTD)

1

2

3

4

S 2
v &S« =T
- P2 ’

4

23



70

24

2.2 H@0w®: SRS »1mye OO0 es®en ICEE 0 e ¢?

880 dBwOE &SEiedd wivme SO (8 A€ ©wi®0) ems®en RS on 00 ¢8 «ubifvenc:s ¢1gbs’
ClhlhNDIGION

PORB ¢OB

B3 wow o 9 880 ¢ (¢ - emewsE oG, PET edincu, gosioms, ©i8m »d» c¢
0@ (CD) »Bwd/ caed m» S (Hard disk), @08 m@iGes, Ecoedds esEe® agos ¢od)

2.2 Hm0m®0 ¢ 03 smod
DO

e®® Buuon® we® ece¢s BB QOE 0g.

* Q2 B85 008 Fwimiow® &g BB wewr BOBs devs ¢ v Db e®wtw O DHAE.
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o e (Degradation) : u® conwzs oS 1B d9edsdmoc (Polymers) abd o0l wd®yuben ¢ 9(308.
Mo eces UV 8Boem (gwwwomes - Photodegradation), eedde  Soimom®
(00D »ieme - Biodegradation), eom@mw (c8dedem ®ismwe - Hydrolytic degradation) @=58523
@ DB (-0380 sz - Thermo - oxidative degradation) ez ©» (B @. H»IBHE
eneds’ SO SOR Qene® edmed @d (¢ - saddn @8 MEB®, aduiwr B, R EVBORD 8
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e Learning about Biodegradable and Non - Biodegradable Wastes:
https://www.youtube.com/watch?v=G-Mtk4gOB9c
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e Learning about Biodegradable and Non - Biodegradable Wastes:
https://www.youtube.com/watch?v=G-Mtk4gOB9c
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2.4 Hwom®: SEi1ESBOE @953 91 0t Qe81e® dlBLEHG DOY (11 egded
8353 e BUed®» Gwimiones)

e®® Burzomed8 & 22, 880 dbved SEiEds et 623 IBemB8s @053 »C HEHN OGSO
"ed8» v ©RNe® emes (Resin Identification Code - RIC)” 5@ Seds efme 98m 205 arD.
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PORB ¢OB
w0 823200 (Density test) esceo

D@0 DO ¢ 250 ml w0 33 (23 »eBtw®s o)

ODeE ¢rdens 200 ml

esomacdm NaCl godencs 200 ml

O6® 620 aws Sc0eddzs (PET, HDPE, PVC, LDPE, PP, PS) 8680823 2x2 cm g@iened @8
(e®® S8 Obe yBORwden e ©»IdD J wEH ©F S @d).

OBesdws

S8 yB08woen e (Plastic recycling codes) ampes’ 0

2.4.1 8 5200

oz’ 8 «8Feo (Flame test) e

e e0censzs (A face mask) esw @oc8m ared adcenw:s (Safety goggle)

2 OIS (5 cm 8@ OB i)

HDPE, PVC »0 PET &l 8w (0®@® Bwi€ wordd «lsid wewr 8530 oo & a)

RBIe353 oS

PR DOIB JeDr 1RO e 8Fs me acge s (Test tube holder) e & arenws (A wooden peg)
s8weninid ¢ (Tongs)

om0 sy ®93 ¢ (Ring stand and ring with wire gauze)

2.4.2 =8 8200

DO

o U8 ®EBtNB®WO 4-51 O@en O ©OE I PeBLIBODED ey
o BD I S 8O =8P @B BB Dbved SE1sdS VeI GBID.

o NI 8o (Polymer type) am® &Sciedds O6® wgzn o150 awweg d53es’ @188 wimds
OB

OV :

@00 &30 @d8x Obw O wdm 80 Be Jewm On 8Omd8B. OR185 sws’ 8O s8Pwed & gy
30D0en 83 OB el GodTen WD OB, BB Bbved B dbv Dz O1NVe®I, BE1eSS
@053 0 yBOFwIens BB, @S 3003w enkd 5w 8tsd deens 88T uBeS wwed 8@
QRO wwey DY) o).

.
yan\ N
O 7 O

vy ;('4

\?

28 R : WL
8 oD &50e308 angds 8m amome 01 Se® B0®e0d wO@® 8Br QO : By Hwimdm® e



O8emey Edmed g4sd DD SEiEd a8m® DR SEids O8vdDES Hecdo B Heso T gm0
O(BO e@imsens’ gony 00 (Beyss: d® awos - PET, @& - LDPE, &c »¢ - PVC)

A. ©5y330 885200 - 1005 wv BeE® S O0o wE s 0.

® RO1D0wy BEBH s G, OBeWO DS "BEidds @dim LN HRE® en’ i AYGOBD
B3€ 625 9z OO ©8ep 0S80 §RLbew’ @n wem® g wosdd u8eids 8 »08. & o
s B8udd 850056 0E.

1. @S O ¢ 250 Ml IO e BEe 175 Ml 30D BSE1eEds Bw@ vers’ ® »AE oo
O® dewe 86 3mwowd ¢@53w.

. 9> (1) Bwdedd & scged o g &SciEds @8 ev» ke, OmemiE ¢dens 175 ml e@doq 250 ml
OO OO RE ¢® OHEBUE rOened D SE1EdS DRE D53 O ©B.

. @iy OesNE ¢Remed wm3on 0.94 g/ml e D nd;, 80O 0.5 ml B Swemic
B0 BERW DY WOTD (BEed 8HPOG ODHEICOE BB D& D8 ).

V. 2100 &E1E80 DRCE/ DRE @D 0 ©Iw.
V. deed Beey 3ciEds @8 00 n» 005 menm JOy Bugr ©B3.

Vi. 95305 s 0o d00 wmow 1.40 g/ml 9 eeifu® PBeEicBd ¢dens: ¢@ (V) 8udedd &
Bogy 0 S @8 p SO O3 osIm. E ed ¢ BeE ¢ vl BoPeens WOTH.

Vil. 9 @eide® BeEicBR ¢dernd ¢Remed wDs 1.36 g/ml s®en D RO SEo D DOTD.
000 ¢Demed Berm SIS »RE eI 3.

Viil. ¢Dened wosdn 1.12 g/ml «@e af) O mdr e (Vi) 8 6eHs’ Dennd SEe Oorn DOTD.
e®® ¢demed BeE I 005 SIS ARG @D WIS,

o QOO0 I ¢BD 2.4.1 e sFd e 2.4.1 o8® wowvm (Flow chart) e®uben mos3s.
(@8 & &1l Bui@ oz oRN® wn O BE® wep 2.4.3 0se, dBDewl oy oS §ERows
s8Bevw »e H(S ).

° 3® DeEIPD® BHBO®W, OB BORBD IDHEE BHFOEO D8I D8 DO V® Dednd demed BeE® O,
©® DEROD BPOG O3 OB Dmed wHBOWO D &l DO D6 HHOmed Hedm OF, 3O
DD BB B OBD IDWHEE BHBORO @I O Dednd BO@PE®Om (Equillibrium) 085
RO 30D I,

9. 38388 YrOUOw: “Dund ot Be bd Dacws’ ewl YU Daens’ el 88 ¢ 80, du O Fwr BB CEQRIT
em05® DEnD OB BemBn BoEed RSO 81 ©d.”

N

o
Y

v © ‘4"

8 Eom10d Sc0e3dS eesgds S8 @&oé@@ﬁf 30 Se® 000D BO® 8w mH@O : 8Bty Boodm® e
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TTw 4 \\/// ~ &

\V/

29



2.4.1 0@ 50 : BHPBOG @30 SRS 05 [T

Beed, OmeE dened tw eitn® BeEICBd gdered o1 0w B B0 @Ebews’ »3 )
CRES @IS,

'

BSEedds ODEBNE GIDeHCS ©e38e® PeEIcBd ¢Denc
B8 EEe

0.90 g/ml ®®@es |0.96 g/ml u®es |1.40 g/ml s@es 1.36 g/ml s®@es |1.12 g/ml @

ODEHC3 §ODEHC3 ODEHC3 IDEHC3 DD

0008 | Becl |0008 | Bocd |08 | Becd | w©edd Becl |08 | Berd | ©ed8 |Becd
A......
B.......
C.......
D.......
E...
F...
&cw (1.00 g/ml)
20008 <1.00 g/ml Beecd >1.00 g/ml
____________ . — — — — — —
r I
(oo ) R G )
©e3ie® PHeEIcsD)
omeid (0.90 g/ml) covescs (1.40 g/ml ooen)
1 1
! : BuEeE 20008
0008 | Becd '
DD DE

: ©e3RE® PeEIcsd)
0@ (1.36 g/ml s®en)

ODE®IE + SEe
(0.94 g/ml)

230008 |
| |

| |
! @@@a DD DE

©e338s® PFeEIoBd

¢Dens (1.12 g/ml s@es)
2.4.1 910 0w : BHPOG @O SRS e [T
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20008

0003 | |

NE
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€305 :
o 3®W0 SEeddS, BBD O Bg De®s’ i€ . ONB Sl Obe gwm «lidveamed & gum
BOSsen © G 0008y 1.

o S0ddS weg eIl eBOfoems wE wier Jo O edfn DbnwRs’ (B GO O S.
edfim dbe By & wrecy SEidds gBOfmoemns B0® aswe ©. D Bg SE1dS dBOdE Qv ¢
@5 O B RO enwd ¢ @ g @d.

o PVC e PET &idds O60dE o0 @@ @d. e®n, d9® ¢dsdE0 92 30 a8 @mE® ¢dn
(Additives) e» 8200z (Plasticizers) eBpeds’ 8¢ 05358 8e oS «. ewetd cdos, vz 8O
82300 wdmews’ PVC ey PET 0058 =0 wesn om o8 .

B. o=’ 80 85200 (Flame test)

o 28 ¢ PVC & PET wo» &Seidds 00w wewr swsd 80 o8eid 8¢ 0. & wew svn 8edd
32)OOZ@ WO

1. @ arems (Wooden peg) 201 »® »03w @53, e, a8s »e acgd (Test tube holder) @823
R »OIBO Oy OBI». (e®edd/ 8¢ woned cequ® ICecs ¢BEORO 0B 88 e oBe08).

il. »® 203 ¥ s (Red hot) O no AT’ GIEEO eEEr 0F DO, IO, AL CIEE
OOV emng DU enn e0ensds PO © I »E G ©.

iil. 05 § »08ws AT ¢ CeCEs 90O evm), slwr we G S Bwuids @5 mHABID.

1v. Ecoedds m@Gecs 8o g@iome DO @ ¢© 07 . OB8E »OIs Sisds Beiled
@1 @enrs s8Seeninid ¢@d (Pair of tongs) ©i8mews’ 0w @b 0 o Gy .

V. D0 2O OB LIEEO GEEI OB ®IBIB.

o Sced Beey Scidds Bwi€ B8uEE ©ew gun 8ubs’ wwsd 80 o8wid 8¢ wostm. Biven gm0
22 veRe Bo®m 2.4.2 06 ©8m000 830953 IB3I5.

2.4.2 0@ 8500 : 53 8O 82300

053 8O s8wed & e B8Fseancs | S dbved »H®
PET

HDPE

pPVC

€300 >):

o 83010 ¢Os (eEIHOs oo - Metallic salts) 33 c1GEO @1Eg 80 ¢iGEO CreRdm dbeams amd B®
COBB HEBN O DS @m0, 553 B8O 85D OO WeEBB OB B O . e OBE BEAT
BCD DE, O § o0 »0ds Fecids’ asimbon 8583 Becicdd (PVC) @ wuben @200
O e GICEO g 80, »® »BIs @ Beed @B emist PFecisid (CuCl) ecewsived
208 Cu*' 8e>dE0 CIedn emg DYt ciCecd e ©d.
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° B® ERINGE TS GICE YYD e dUer ER @ Gdn BHD 88 BEmc e VB .
208 QS3BB R ¢B3 B8O, eRINOE OB 9eRSeim ¢LEHmO N & ¢l @S ®O0®/ i @O
€® 008. emetd e e®® ad 8 ®I0® BB @00 DS, O® eEPeIID R O BPBHwS
§¢o 08853 530 »® B8, 8f e FS 00O edm gwr 0d8. e®8 & gendm @Be Bden ece 80O
@d. e®® Ben PRI WO oL g0 Be vS «.

* NOBDD BV s @IS edeened wy 8l oleer yBePBed ® 9 emdeS. 880
B5c0edds DB® »En ®1RO O8x3 @0 D1 edBe0 FdeE e HS ©. detd e 0B O ddes
e S80S OB® i3Sm O BOgcens B8O ¢ swe 0. HES e®etd S8 OB® HEmN OO
0Ly OGS @220, OO, F® eI iy grfess PET 8853 ¢, 8:d ¢y guders LDPE 8823 ¢,
B »¢ ¢ gress PVC 885 ¢ usimy gz o15® aomtg 6. 9e®53® S@iedds g 0ds Se® &
» yBOBwdenc SBe® & Ondm B VO Des’, Jied B8L ewE® ¢ds asivbon © &.

E.) L.) E;.) L“A L%) LE.)

HDPE LDPE
88E 30, SEa, B8 eww 888¢ (&0 970, Crushed bottles, ©pDERR), 08 eBEEO® @Y, ¢ad CD v geot
BERIT g3, 0, @08 BEHOT GITB B30 18, (Luggage), 2890, Bomwoes BEeadnE
88 emd @€s el ¢Ox, 218800 D a8 oBedld O ©8CcEd @Y » 3 (Refrigerator  BuedO 0¥z
a0o®) eI SeNISES m et DO SEesdS (Highly-resistant ©@®308 cVDE trays), ©350E1e 530
(Bleaching &30, &ood sacks) esz bumpers, 5008
agents), ©®g, 41860® e ©Dow0i®nE a0 @ddes 1S, anden,
053 @I8B @Bo® @B OBIBN 206 (Wrappin (Lining) e @080 @& »¢3 (Audio
eIE fialeRor) & 3 ¢S (External assets), CD
(Bubble foils and & borders) 3000

other food foils)
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0EIBES e0edsmeEd
(Polyethylene terephthalate)

0EDENEE PeEicsd
(Polyvinyl chloride)
©e0E808853
(Polystyrene)

D8 ewosld eEIBESS
(High-density polyethylene)

a8) B30 eEO88S
(Low-density polyethylene)

HeOEDD

BEG

OEIE - BEw (60-40)
codDen

esomadm NaCl ¢odencs

SE1edd D8» 3 Becd

1.38-1.39 mg/ L

5 g

1.16-1.35 mg/ L

1.05-1.07 mg/ L

5
A

0.95-0.96 mg/ L

3

SePRPER

0.92-0.94 mg/ L

1.00 mg/ L

0.9 mg/ L =08

1.2 mg/ L 5298

2.4.2 0186 : ANTDEDDOE, SR Y IOWOE BT

0008

023 S0l Obows SEiedds obv

B30 Dbv

2 Beel 128 0008

23 S8 Db
1008
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TN

200 ¢ =309

o 2E® ¢Ox (Additives) : B33 YLD D@L Qer0® DO, DY ers, B PO/ »HOBBE O
0 e BBedie/ ms Bedide 35%8: CR 8O wewr O Omn OB Jeem OB

o 2038 §eWbew (Archimedes principle) : ¢555@0m500 (Buoyancy) 88a¢ e@098wm Swew 8. e®®
Be@®sO 8md, u® D85S O o® ¢dwus 88 B »im D cindt emoyg® (Upthrust), 8@ Dednd
8cog ¢OwWO 1§ B0 Beddsms D) ¢ 88®1ed DO 8@ ©D. "QIUSOB e ® DR B® WD
BG g 80, ©® De3med kO sidldn @n v ©853 wg a0 emoy®2S S I8, O® emoy®, O® Dednd
0853 Teddrsme e SE 88100 D00 8@ ©0.”

o 008 v VRNe® eFdme (Resin Identification Code - RIC) : ¢® &S@ieddes Dbvws SEescms »o
218 od8» Dbvs ¢85 ©® BEucmed wdns’ o S oo (Symbols) es@mwzs

o B08woemws (Recycling) : &£ciedds wwg @38» © @8 »0 (Shredding) »@» w8
(Remolding) @853 50 ¢ Bewed@O 9dn B8O

e gecedim (Electrons) : eren Seysd aredicensss 8D o 80@reqs Go®

o 2088 endeen yBodSe (Environmental Protection Policy) : es8esdes e e3002008% es®esis eaddeso
BE® e3¢ T @0 BBL 38y B85 988us 0 Swi®m wim B8 00 wgwes

2O YEInw

o This work is a derivative of Cossu C., Deck N., Hermans S., Mura C. Growing Plastics &amp; New Life
for plastic,Future Classroom Scenario, The BLOOM School Box. This work is licensed under
Attribution-Share Alike 4.0 International (CC BY-SA 4.0) license. This work is available at
https://bloom-bioeconomy.eu/repository/ls5/

o Plastic Density Lab (https://www.youtube.com/watch?v=0Om9R9hPz3i4)

o Archimedes Principle Test (https://www.youtube.com/watch?v=K2ugHgJngNO0)

¢ Beilstein test (prove chlorine in pvc) - (https://www.youtube.com/watch?v=CjdjOkFIsKY)
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2.5 0w ®: eebdEEds (Bioplastics) Bwed® ww 08 gent.o 8¢ »1¢: 8@

ac g advoms SBERO yom® OF¥erd Seds HEEiEd dbvw: BERACOHE. ABE emE O/,
3000052 @fcdn O VP8R B3 e»d glmisE 83 B 28cds ©IBm DO Becdm e®® SEsdS
DBo®s eeXd &SciEd »H8S wi€sied.

@o@Bs OB

08w 83 e®w (€ 1.5

B0B8 @ (€ 1

SEesbz3 @f o€ 1

Bce @@, (€ 5

&0 Db (@008 ©@50ed)

230833028

& v

88w

DT @0 ededg o O (Set of pastry cutters)

e grec» ug em¢ (Non-stick baking sheet) ewd emE »cot3
SMART &00® ¢dmdmei @0 s8venmns (@53051E s0em® 68m)
2.5.1 ®9 2.5.2 28 500

DO

@esDEEIEDS By e®ImDIgB HEHN ©FE. 0® B eeBdEEIEIE BN DHd emedm BHD
BBewid m»HoRE.

https://www.youtube.com/watch?v=- eGOyAINIQ (9.49min)

Beecmas.

o "0edDESRIEIE’ wewr BUDOHEE e0RDOE. eBE @BV 0D WO Bcdm SEesds
@eXDEEIEIS @m0 DML 1D BIE. eeddEEIESISOC 0rl® BEACD ¢ ©1dH »TE.

® DT ©WNF BL3EEEN BB D W WEBNGRDEO ERECE. ©Bd FwrIHOOE & ¥ ¢BBHE
D0 C¢ed 0fE BOMOBE Besg § Siedd 88RcOE. ¢53 RO QODJwI BES eeddsEsdS
Be@os ©wony . 000 &eidds D00 ot 0ss3ema m053m. OR0 adas »® o® we®o
as3mbdhced svis ERI OB,

s @8 Bemicusi®n Bwuimitm@m BomedE. ¢ ¢33 md® 5305 eedddEidds Bucd@d &.
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e®® Bwumon® Seviviced & sunm 88 8 0g.

o 083205 e Q¥ Bug O V6O 8 OB

o S1ddBOE0 Dbenw Ry 88O gDan »HO® Gowid dUenm Fog BBk ¢ O3 OB,
o OB Bx O PO € ®IBIB.

o o0ede0 a8 cene®8 (Low heat) o8 oS,

* Bnenn EED BG ©Y BI0HID DO & DB PO EOO® H€ ®IBIB).

o 9538 Brenkd ewnds’ 883 d®0 g w3sim.

o VS DIDHEBSI, FECRD QG BGenn eE WRHEBG 0wl ENFEED BE OWIEHS OO ¢OBIH.
o 88w ©10mewrs’, Bu®n wow® e et 8gens s OTD.

o 88 500 g H3x>.

o 88C D@3 uty ededg wum WO0WS ©85 eedddEEds AE WL ®BIB.

o 3180 »ABI®. (@® wewr E» 4-53 @ O @d).

* 000 WoewuliBn Hwdn® g B8e® & cdn B8O, oI wy Ty O WD wmnied &
300238 9®ede vdm BB CBEES @Dy

* 0EBDEEIEIS BBY 0t OB WD 0 DIV PH®edE wlesd Hwedn v «. J BT a¥mUbdhEas
»T0 BT DeRIVGS R ©FE.

Bwedo 4

* CeXDERIEIS B (Fed Dol ww @2l BEAC) @00 ©806E. @3B ® ©oRTT 2.5.1.
B 8med 80®ss 3.

® 953y, @8R PBIVD YOG a8 SEdd e eeXsDSEIEIS BEAC W), cuen, GIbE&hG 300D
SReCeamun ©®, PMI adses sz (Plus - Minus - Interesting Analysis) &8¢ 0€. e®@® a¢lssmens’
ey, 883060 D& Bowd OB3es’ RO® SEdds Olvw@ Bdens w0, & wew s3Bed 8og
8eysled acwed B@sg.

o PMI alnwema 8¢ B88® w@sewo 2.5.2 e 8200 98 =3¢, PMI gscmaem & c@m Qx0sien
(Plus), enenisi®m (Minus), embsdhe (Interesting) @€ e(® gonwnzs B8ERCD ©® ased adime ©@w@Ig
0. OB 3@ Wworens BEAC @m0 S1EE 2DeRINW R ®BO0 gud wBOY ar>.

* 0eXDHEEIESOS 88ac PMI adsema &g w0, 98 0500501 810 @&8ur 0g.

2.5.1 =8 B0 : Graphic organizer

RS eCEOERDY Stea) XS EIIDS
Besedsy &@0e80x

R B &8, 0@ Bdwicms B8O 98 »J
gden’ @@ ¢?

R B 68 e®n Bwedy griersd gmbsmSo
(Renewable) g»dwSs3 ¢?

@®n »Id® WO Becdn wier @@ ¢?
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e®s s’ 880 (Decompose) @2 &z 88
B0 RS O 0D ¢?

R B> 82 0w yBoSwdens (Recycle) me w8 ¢?

ARed GO pE 0®® ¢dr yROFmIens BB wewo
20es BODE sWE»® Bed ¢?

e®u B8 miens B88e® & @ndm ®10g @@ ¢?

@edbDEIETS BEAC Wi, aenBem, erwbadrws i (PMI) 8decsencs

2.5.2 20w 8500 : W, es0em, aDUBHG wim ddeCeens (PMI Analysis)

Q> (Plus) esaen (Minus) abu s
( Interesting)
©EHEDSEEIEITOE ©esDEEIESIBOE Bog mensi®n (Negative) eeHdDSEEISIS
Bog V055 200 188D oD 88ac @2
(Positive) (008/ a8)e08)/ BOEDI/ @wwess eo®) ©e0W) O
200 C8enom 200 dde ey
DI53%) cEenon DO,
(098/ @383/ cewessd (@200 BIE,
€300029) &3O FOWIBHS
@0 Ba B
¥y, ee0®I11B50)

eedden vem@ wdm (Biobased)

©e%DBEIEI %SRS

Bews3: bio-based PE, Rt : PLA, PBS, PHA,
PET, PA, PTT Starch blends

@EBD NIBBHB @D ©eED HIEHEO OB

©00y68® SE1eds Dbo ©e®DSE8S
S¢s: PE, PET, PP

B¢zt : PBAT, PCL

©8C 90D Be»OS w8n

2.5.1 w0 : eedd JEidds BERE QediBa ¢33 wSmd
(909w : EU - Bioplastic @(g3853 »8m0ens @m85)
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TIN

'y

200 ¢=30®
o eSS (Bioplastics) : @0e8@ 83, ¢ el edE @G gTEHRG cDBOES HBescds arD.

o 0BEOG dVOLE @B Sesd3 (Fossil based plastics) : §B» Drews’ ® eweIEBw® e®l dm
Do OB 08E @BODOES Bwcdr . 0®® SEidds BEwicms emedrned Jeinsm §widEwe:
OB88. 959, 008 & ewifle eTBLMOE OB HEBReCIDID, AYGDEED @ DO &3 eel.

o 8Fs e (Experiment) : @090 dedwd oS00, ¢53z0n DO Gebame 0 0ss3d®d v
»CEBmeS medor (Validate) 8800 w(cu® »dm cEeS.

o 3UEHB@ ywow (Renewable resource) : 08 wg ¢ 823 00 © OR5 801D VOGS, OB,
000 [BCe®s @dws’ O e0n e o3 MICE DE & BB O o Bwuced.
(Ceo - g0 @FBG, yeo ABH®).

o YOUEHRBG @00 (Non - renewable) : 055 S8e® eDowd wiedPs © OB OB BHBS
@00 B8®dm OB (58 - OF @)

o ©00yc8» SE1eddzs (Conventional plastics) : @RS emE 00 018083 Becdm @izds &S

e Graphic organiser : @090, @¢wed ewd ¢ €8 » Oxvom (Structured) 21060 €308WDIBIS
0 OO0 s O caes®n e®DE®: (A visual tool) el DpoR. 08 &, B8L wowEs ewd Wrest)
gm0 ©®IBTUHND SO0 BB W) wo Dben 00D ©d.

o SUedsens (Research) : c1m® R ©®150, ©OELHO B8O ©@wd® e»l e B8Eac vedsers S8®
2T, B® DOedcwS el emdndr O did B8e®, SdeCuens SEe® v tfus Be® BwidBw
&.

o PMI 0@o (PMI chart) : s® SB@8m @008 @i ecmnesss @0 (€ a8 Q€ (830008 eo®), eaenol
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o This work is a derivative of Cossu C., Deck N., Hermans S., Mura C. Growing Plastics & New Life for
Plastic, Future Classroom Scenario,

o Is bioplastic the ,,better* plastic? https://www.youtube.com/watch?v=-_eGOyAiNIQ
o Truly Biodegradable Plastic https://www.youtube.com/watch?v=m8aEoD29nTM

e 4 Facts You Need To Know About Bioplastics & Biodegradable Plastics
https://www.youtube.com/watch?v=mc5rVMG8aow

o explainthatstuff.com/bioplastics.html
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e What is bioplastic by Chemistry Bioplasticity https://www.youtube.com/watch?v=acluFGOkNLg What
are bioplastics? https://www.european-bioplastics.org/bioplastics/

e UNEP (2015). Biodegradable Plastics and Marine Litter. Misconceptions, concerns and impacts on ma
rine environments. United Nations Environment Programme (UNEP), Nairobi. https://wedocs.unep.org/

handle/20.500.11822/7468

e What is bioplastic by Chemistry Bioplasticity https://www.youtube.com/watch?v=acluFGOkNLg
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(Human and environmental health)
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“Why we eat plastic every day; microplastics in your food” by Daxon
https://www.youtube.com/watch?v=-yzm6aB0YiU (11.46min)
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¢ Kids stay home project#07:Make a wearable fish costume!
https://www.youtube.com/watch?v=cyAYIImgPNO

e Lusher AL, McHugh M, Thompson RC (2013) Occurrence of microplastics in the gastrointestinal tract
of pelagic and demersal fish from the English channel. Marine pollution Bulletin 67(1): 94-99.doi:
10.1016/j.marpolbul.2012.11.028

e Thompson RC et al (2004) Lost at sea: where is all the plastic? Science 304:doi.10.1126/science.10945
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video titled “How microplastics affect your health” by UNEP
https://www.youtube.com/watch?v=aiEBEGKQp I (1.57min)
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o 000 sledsamed & 8D» OO ®»i @d sBewiss S/ ol BERC ety BB, §HENOE®ES o
20000 Emewm (Food diary) ee8s3 S 3 0156.

o 9 yE»OE BdeCueams BBO® BB, @ODCHed ww ¢COBed DS Db eBneds ®gs3
DECOOEO Bowdens Se® gwe adcim® 8im §Dig 3535 HEIOD H1S Be.

® COOB HE MEGEO ®OO®OEO BC1wdens B® 1 &m 30l D,
O B0 008 0 QOHED 3 BB BB WE NS S0 WiIBms (Bwss, emdedes o)
O 25E B0e® TS DE BRI VB3 HIDDHCES
O Ec0edds eBEe® Y ©® cdetd eahewl edEDS Ftd BEO - Seduewrs’ ggdg 4-6 @m0 ¢O@S3

* ®POGIS g BEGEO @OO®DED Bordens 8@ »i1 aidm il D33,
(O 8023 008 0 QOHED 3 BB BV BE NS 303 WIdms (Bwss, emdedes o)
(O 258 B0e® B3 DE SRe30 D3 D3
(O S0 eRIDEOE a8 Bee s S8
(O 20900 @ecdeCOBs 88 vudvn gimd (Take away food) Bmc s8ewibmes SE®
o o0 88» ¢ @i (Pre cooked) Bmo w8ewidms B8O w@wH @d 5 eg BIDHS,
FedBexIE A (BPA) 50 ¢d» oce Bcdeas 8© » 653w .

o 2083 SwmO®OE Bom o053 @ OHOTS BE ¢ DEGCO ©O0® 3w ev® g. & axnd,
2083 e®d Bex¥cresde Fwimdm@®OE ewd®, MmMEGEO 3T IR WG @R o O,

e® @20, B0 DD 32 &Id &301E, DIECO 3¢ BTt B® emedd DRI OO ey C1d
a1D. ONBDD, aved B@®HC @IWES 00 0 OHe®S e®® CeIuBOED & Borderns OO B@ »e
DS @ BorOdems s D 0010 a@md ©d®animd Boem S8e® a¢lsumdE B @BS, B eEO
w®n BPADED Boddens B B&r BB 8 wewiBm o8 SBBows ©wi@E »c & aw.

{B@ CUSO®
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o 8392002 (Plasticizers) : 850 e890R (00 BE HU@ren, R980), @®@idnd e BL@ien Gorws, ®aw
D0EHE), DI0 DI & @1ea01® OB ¢ O BEL VE® B) 0TS B FDRB OB KYHOB D,

11. Phthalates Factsheet - https://www.cdc.gov/biomonitoring/Phthalates FactSheet.html
12. LIFE PERSUADED project - https://webgate.ec.europa.eu/life/public Website/index.
cfm?fuseaction=search.dspPage&n proj id=4972
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o CIEL et al.2019 plastic & Health (The Hidden costs of a planet) - www.ciel.org/ plasticandhealth

o phthalates factsheet - https://www.cdc.gov/biomonitoring/Phthalates FactSheet.html
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(Policies to reduce plastic waste)
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Android - https://play.google.com/store/apps/details?id=com.epirka.mobile.android

IOS - https://apps.apple.com/us/app/pirika-clean-the-world/id434984120
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o https://www.eea.europa.eu/themes/coast sea/marine-litterwatch
o https://goo.gl/duXZQa

o http://www.marlisco.eu/

o http://www.noaa.gov/resource-collections/ocean-pollution

o https://www.youtube.com/watch?v=KpVpJsDjWj8

o https://www.youtube.com/watch?v=kQ3jP86QpHA

o https://www.youtube.com/watch?v=mGzIz9Ld-sE

o https://goo.gl/SMujNy

o https://www.sas.org.uk/campaign/return-to-oftender/
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e Microplastic madness - https://www.youtube.com/watch?v=s0jIH1fUqZU (1.10 min)

e Microplastic madness — Youth comments from Around the world -
https://www.youtube.com/watch?v=dAByVOlowo0&amp;feature=youtu.be (2:32 min)
¢ Bye bye plastic bags

e This is how a pair of sisters got Bali to ban plastic bags by the World Economic Forum
https://www.youtube.com/watch?v=Sr ZaKRx5Hg (3:06)

o http://www.byebyeplasticbags.org/
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“Plankton eating plastic caught on camera for the first time”
https://www.youtube.com/watch?v=mGzIz9Ld-sE&amp;feature=emb logo
(0.50 min)
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The visualization “Plastic adrift”

(https://plasticadrift.org/?lat=18.6&Ing=-40.6&center=-1.1 &startmon=jan&direction=fwd)
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The visualization “Perpetual Ocean” by NASA (https://svs.gsfc.nasa.gov/3827/)
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