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Tnanstveniki iz Singapurja so razvili do okoja pri todo, ki s pomodj ne svetiobe
pretvori plastiko kemikalije 22 proizvodnjo elektrike. To bi kehko driavam po svetu v prihodnosti
pomagalo zmanati kolicino odpadne plastike.
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kemijsko varnost mikroplastike
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Nabor viroy, idej, prikazov in infografik (za uporabo je potrebna kritiéna presoja)!




BIOLOGIJA SS Ugenci/ke

T 4 razumejo vplive ¢loveka na biotske sisteme (organizmi, ekosistemi, biosfera) in te vplive
razis¢ejo v lastnem okolju (urbanizacija, prekomerna raba naravnih virov, degradacija in

drobljenje ekosistemov, onesnazevanje okolja idr.),

8 spoznajo, da pomembne osebne in druzbene odlocitve temeljijo na analizi koristi in

BIOLOGIJA tveganja (ekonomske in naravovarstvene) ter da posameznik preko koristi skupnosti koristi
sebi (okolje kot vrednota),
N VpllV élove ka na naravo in Okolje 9 spoznajo, da lahko okolje zaradi naravnih vzrokov in €lovekovih dejavnosti vsebuje snovi,
ki so Skodljive za ¢loveka in druge organizme,
N1 Clovekove dejavnosti lahko 10 spoznajo, da trajnostni razvoj zahteva vzpostavitev standardov za spremljanje
Vk|jUéUj€jO tvega nje S potencialno sprememb v tleh, vodah in ozracju ter ukrepov za preprecevanje skodljivih sprememb,
§kod|jivimi ucinki na ¢loveka in naravo. 11 spoznajo, da je tveganje, povezano s ¢lovekovo aktivnostjo, osebni in druzbeni izziv, saj
. . . nepravilna analiza posledic dolocenih aktivnosti vodi do podcenjevanja tveganja in s tem
Med tvegane aktivnosti spadajo uporaba do $kodljivih posledic za &loveka in naravo ali pa do prestrogih preventivnih ukrepov, ki so
naravnih virovin pridobivanje surovin nepotrebno financno breme za posameznika in druzbo.
?
rast mest, sprememba uporabe zemljis¢
in ravnanje z od padki. - spoznajo, da energijo, ki vstopa v ekosistem kot sonna energija, proizvajalci
(rastline in fotosintezni mikroorganizmi kot temelj prehranjevalnega spleta) med
ﬁ fotosintezo pretvorijo v kemi¢no vezano energijo in da se ta energija nato prenasa

od organizma do organizma skozi prehranjevalni splet (potrosniki — prehranjevanje z

NARAVOSLOVJE drugimi organizmi),
Zgrad ba in delova nje ekosistemov . .s}Joznajo, da se snovi prenasajo od organizma do organizma v prehranjevalnem

spletu in od organizmov do neZivega okolja; snovi neprestano krozijo,




Ucéenci/ke

KEMIJA - spoznajo nafto in zemeljski plin kot klju¢na vira organskih spojin (zlasti
ogljikovodikov) in neobnovljiva vira energije, ...

VS: DRUZINA OGLJIKOVODIKOV S POLIMERI

- spoznajo reakcijo polimerizacije in razlikujejo med pojmoma monomer
in polimer,

VS: KISIKOVA DRUZlNA ORGANSKIH SPOJIN - spoznajo nekaj primerov sinteznih polimerov ogljikovodikov

(poliadicijski polimeri) ter njihovih lastnosti v povezavi z uporabo in
vplivi na okolje,

VS DU§IKOVA DRUzINA ORGANSKIH SPOJIN . razmi§|jaj0 (0) prepreéevanju oziroma zmanjéevanju Vp“VOV

ogljikovodikov in njihovih derivatov na okolje in se zavedajo pomena
recikliranja odpadkoy,

- spoznajo nekaj primerov sinteznih kondenzacijskih polimerov kisikove
druzine organskih spojin (poliestri) ter njihovih lastnosti v povezavi z
uporabo in vplivi na okolje,

KEMIJAV SS - spoznajo primere poliamidov (najlon, kevlar): kot sintezne kondenzacijske
polimere; njihove lastnosti, uporaba in vpliv na okolje,




Sinteti¢ni polimeri - plastika

(iz grske besede mAaotikog: plastikos - oblikovati, ulivati):

sinteticni in polsinteticni materiali

:

NATURAL POLYMERS

SYNTHETIC POLYMERS
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A GUIDE TO COMMON HOUSEHOLD PLASTICS Fy 'Z]/S‘N o P

Plastics are substances called polymers - these are long, chain-like molecules, formed from many smaller molecules. We use a number of
different plastics in our day-to-day lives. This graphic looks at uses of the most frequently encountered, along with their chemical structures.
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Pabpethens is the mast produced plastic,
and comes in a number of differens forms,
including i 3
and low dansity potyethene (LDPEL It is
used in plastic bags, botties, plastic films,
ARG, and 1oys. IL IS NGE BSdegradatle

Polypropens is particularly resistant to
heat. physical damage, and corrosion, Asa
[ v in foad
COnLaInars, Carpats and rugs, Fopes, plastic
tura, and piping. 115 also used to make
itams for medical or laboratory uses.
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Puystyrana is ona of the most widaly
used plastics. It's wsed in its solid form
# phastic o o
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PTFE'S wall-known beand name i Taflon,
it's a very unreactive polymer, and is used in
non-stick coatings on cookware. Gore-tex
= fabrics also contain PTFE-based fibres. It

g mare i alss has a%a lubricant, and a5
andl fam containers for food and drirk INSLIation for GeCTTic wires and cables
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P comes in bath rigid and Nlesible forms.
n it3 rigid form, it can be used for window
and doos frames, piping, and bank cards.

By adding plasticisers, » mars flexible form
can ba cbtaned, which it usad in elactrie

CaBE INSULATIGN, ANd 35 3 MLBDEr SUBSIALLE

PET is  lightweight polymer, and comes
in forms of varying rigidity. It commanty
wused for plastic drink botties, and also for

clothing fiboes (whare it's oftan refermed to
genarally as ‘polyester). Addiionally, iv's

Sid in feady Ml PRCking N LS.

@NYLON[POL‘(AMIDE] @ POLYURETHANE
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Nylon actually rafers to 3 family of
potymaers; mylon 6,6 ks shown here. 1T was
arh a5  synthetic silk

Monomeri - polimerizacija - polimer - plastika:

polimeri z DODATKI: barvila, mehcalci, stabilizator
polnila, ojacitve...

y

T Dodatki vplivajo na kemicno sestavo, kemijske lastnosti

POUNDCHEM.COM | Twitter: @compoun
s licence. Photo: CGBY licence, Pump Aid: hiy

© COMPOUND INTEREST 2015 - WWV
CC Attribution-NonCommercial-NoDeri

https://www.compoundchem.com/2015/04/30/plastics,

in mehanske lastnosti plastike, okoljski vpliv....
S © O O)



https://sl.wikipedia.org/wiki/Gr%C5%A1%C4%8Dina
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.blogfornoob.com%2Ftypes-of-polymers%252
https://www.compoundchem.com/2015/04/30/plastics/

THE 4 TYPES OF PLASTICS

THEIR TOXICITY AND WHAT THEY ARE MOST COMMONLY USED FOR

Al otﬁrmlnclu&g e A Gren
( HIGH-DENSITY POLYVINYL LOW-DENSITY OLVSTYRENE ScTyIc, Ss, Aylon, s |
POLYETHYLENE CHLORIDE POLYETHYLENE COLITRIEVSENE it nddlines polycarbaniate, 3nd
polyiactic acid (a
I i bioplastic)
mn AN VAY @v A" Q
e gy D (_3..\ I_“.) o &Y oD
Abbreviation PET or PETE HDPE LDPE PP PS OTHER —
Recvclable? Commonly Commonly Sometimes Sometimes Occasionally Commonly Recycled Difficult =,
o ' Recycled Recycled Recycled Recycled Recycled (but difficult to do) to Recycle
[ | I l
Percentage ' G ey ol e Tt e
Recycled 36% 30-35% <1% 6% 3% 34% Low n A =
Annually
How Longto e . = P Majority of these plastics:
Decompose 5-10 1 100 Nisiés \ 15886 120-30 | 50 never
Under Perfect Years | Years b dears B Years § Years | Polylactic acid:
Conditions . — - - - 6 months
madmum — QRETRRNN QIS ey Gl aummnmmn ammmeeee 135°C oo,
Temperature. 9+ (158°F) 120°C (248°F) 70°C (158°F) 80°C (176°F) 135°C (275°F) 90°C (194°F) lsg?,‘gf ;‘2‘?‘)
' ‘ Poiy:frbonm:
g Breness  (REIUIEIREEINED CRRNANNNNNNRNND RNRRURRRRDINED GHUNNURRRNRNNND CHDMNNNDENIIIEY @HmEIIHID A35°C
i i -40°C (-40°F)  -100°C (-148°F) -30°C (-22°F)  -100°C (-148 °F) 0°C (32°F) -20°C (-4°F) ”é’{,\"‘c“g 4?5
= A A A
Level -~
Most Antimony Oxide, Chromium Oxide, Benzoyl Benzene, Carbon Benzene, Chromium Methanol, Styrene, Ethylbenzene, BPA, BPS, as well as all
Commonly Bromine, Diaszomethane, Peroxide, Hexane, and Tetrachloride, Oxide, Cumene 2,6-di-tert-Butyl-4-Methyl Benzene, Ethylene, other texins mentioned
Leached Lead Oxide, Nickel Cyclohexane 1.2-Dichloroethane, Hydroperoxide, And Phencl, and Nickel Carbon Tetrachloride,
Toxinis) Ethylene Oxide, and Phthalates, Ethylene Oxide,  Tert-butyl Hydroperaxide  Dibutyl Dithiocarbamate Polyvinyl Alcohol,
Benzene Lead Chromate, Methyl Antimony Oxide, and
Acrylate, Methanol, Phthalic Tert-butyl Hydroperoxide,
Antydride, Tetrahydrofuran, Bensoquinone
and Tribasic Lead Sulfate,
Mo_mnry.(zdmum. . .
ol ABFEN Poliester (PES): tekstilna vlakna.

Poliamid (PA) (najlon): vlakna, §€etine zobnih &&etk, ribiSke vrvice.




Velikostni razredi (mikro)plastike

- < 3 SIZING UP MICROPLASTICS
B ‘a’g‘EEt'ejg a A 5& i =2 # « h c;‘; Laboratory scientists studying how microplastics affect organisms use

shapes and sizes that are different from the microplastics detected in

T T T T environmental assays. The tiniest specks, or nanoplastics, measuring less
than 1 micrometre across, are rarely reported in environmental studies
Types of U " oh. r because they are so hard to detect.
plastic waste R | w lﬂqr = /
T = Study type Number of times recorded
T T T T T ® Organisms exposed to plastic in lab in research papers*

. . . N
T ’ I Mescplstic ’\ \ M Plastic detected in environment ijn O 30 ©10

< » <@ » »
< > < > < » ape

1metre 2.5 centimetre 5 millimetre 1micron

= > DEBRIS SIZE < - Sphere @ @ .- @ 0¢ 00 0 o
Fragment » . o0 o9 .. .. -. . .
Common Microplastics Fibre ) . e o . '. . .. ..

il et Film c e« o © O O
Foam : . ® [ ]

Pellet e o -9 - ® o L

Ambiguous/ | .. ce +® @ - @ ® .

Microbeads unreported

From cosmetics and soaps

Size(pm) <05 05-1 1-20 20-50 50- 100- 300- 1,000-
100 300 1,000 5,000

Foam
from food or coffee cups

*Nature analysis of 136 detection and 159 exposure studies. @nature

Vir: https://media.nature.com/Iw800/magazine-assets/d41586-021-01143-3/d41586-021-01143-3_19121388.png



https://www.nanoinnovation2020.eu/home/PPT/Mitigation%20measure%20state%20of%20the%20art.pdf
https://www.nanoinnovation2020.eu/home/PPT/Mitigation%20measure%20state%20of%20the%20art.pdf

Mikroplastika iz tekstila in gum glavni vir onesnazevanja morij

Mednarodna zveza za varstvo narave (IUCN) v novem porocilu ugotavlja, da so nevidni delci plastike iz
tekstila in gum glavni vir onesnazevanja morij. V porocilu so odkrivali primarne vire mikroplastike v
morijih, kamor spadajo avtomobilske gume, sinteti¢na oblacila, previeke plovil, oznake cest, kozmetika,
plasticni peleti in prah iz mest. Ocenjeno je, da naj bi bilo med 15 in 31 % od 9,5 milijona ton plastike, ki

_ _ vsako leto konca v morjih, Ze pred prihodom v morje v obliki mikroplastike. Od tega dve tretjini prideta
Mikrodelci iz iz pranja sintetic¢nih oblacil in obrabe gum med voZnjo.

gum pomembno

orispevajo k Porocilo kaZe, da so v razvitih drzavah viri primarrne milranlactila uafii anacnaFavalei maria Lotglasticni

onesna¥enosti odpadki. V Aziji je prvi vir tekstil, v obeh Amerikaf | Joao
morij. (Foto: de Sousa iz IUCN, bi morali izsledki porocila pomg g ja
WWW.Shutterstock.cor%Tesnaienja morij s plastiko, ki se sedaj osredotc o o # dpadkov
v morjih. Po njegovih besedah bi morala nova s SR ), = delkov
in infrastrukturo ter priporocila za obnasanje pot: | ks -, da bi
pri pranju izgubljala manj vlaken, potrosnike pa bi bilo potrebno spodbu na

Vir: Delo

OdvrZzene maske na obali. Foto: Reuters



https://www.rtvslo.si/zdravje/novi-koronavirus/plasticne-rokavice-in-maske-nam-zdaj-resujejo-zivljenje-kaj-pa-dolgorocno/522810

Izvor primarne mikroplastike
KAKOSDIOLGOSTRAIATDA

Plocevinka
200 LET

Ribiski trnek
600 LET

Plasticni pribor
100-1000 LET Plenice

Karton 450 LET ' i
Steklo 2 MESECA ‘

4000 LET O S Y PET plastenka

DO 1000 LET

wv-n

A Toaletni papir

Cigareta 1 MESEC Plasticna vrecka ‘( 1/
10-20 LET ’

-

) ¥

Plastika ni biorazgradljiva - scasoma

N E POZABlTE: razpade na manjse in manjse kose. ‘ CELENI PLANET



https://www.zps.si/okolje-topmenu-320/trajnostna-potronja-topmenu-366/9479-bomo-postali-planet-mikro-plastika-2-2019

Viri mikroplastike — vnos v okolje — vpliv na organizme
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https://www.sciencedirect.com/science/article/pii/S0025326X19302036

(A) Plastic size classification

>. o

< >
<lpm L ym-=5 mm 5 mm=200 mm >200 mm

nanoplastic microplastic mesoplastic macroplastic

DOMESTIC
SOURCES OF MICROPLASTICS g ‘
INDUSTRIAL .

(8) Ii Microplastics _|
,— Primary _| ,_ Secondary _|
Microbeads Pellets (nurdles) Synthetic fibers Fragments
—— - I
" l l gt '
(€

Common plas!ic -associated toxins:

WATER

ROUTES OF -C.ONTAMINATIO‘

© £, 2019, Review of micro- and ranoplastics n the hurman food chain

Trends in Ecology & Evolution



https://www.cell.com/trends/ecology-evolution/fulltext/S0169-5347(18)30009-0
https://ec.europa.eu/jrc/en/news/finding-right-methods-measuring-microplastics-water

Malo za Salo, malo zares

© Instagrom

CIENS

tod sciencepolice

Emn e

© Plastic pellets inside a dead fish washed ashore on a beach near Wellawatta, Sri Lanka.
Photograph: Saman Abesiriwardana/Pacific Press/Rex/Shutterstock

O Nurdles collected on Briones beach, Spain. The plastic pellets act as ‘toxic sponges’ attracting
other chemicals to their surface. Photograph: K Berger/PA

Vir: https://www.theguardian.com/environment/2021/nov/29/nurdles-plastic-pellets-environmental-ocean-spills-toxic-waste-not-classified-hazardous?CMP=Share_iOSApp_Other



https://www.theguardian.com/environment/2021/nov/29/nurdles-plastic-pellets-environmental-ocean-spills-toxic-waste-not-classified-hazardous?CMP=Share_iOSApp_Other

Mikroplastika v ribah (primer iz Indije)

Tkiva namenjena =~ oo TTTTTTTTTTTTTeS + 0.07 £ 0.26 items/fish

prehrani (koza,
misice)

10% KOH
. s0°C 24h SHaRT |
N l r ~ 100um 100um

Filtracija,

£ \ vizualni pregled

Megalaspis cordyla
10% KOH ] L

i
40°C 72h

TKIVA, OFaN, Ki s simsios omims s s o i >
niso za prehrano
Skrge, drobovina



https://www.sciencedirect.com/science/article/abs/pii/S026974912036053X

Kemijsko “obnasanje” mikroplastike v morskem okolju (Guo, Wang, 2019)
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Fig. 2. Average concentration ranges of metals on microplastics.

Vir: https://www.sciencedirect.com/science/article/pii/S0025326X19302036
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Fig. 3. Average concentration ranges of organic pollutants on microplastics.



https://www.sciencedirect.com/science/article/pii/S0025326X19302036

SDZ, AMX, CIP, TMP, TYL,
TC, PCBs, PAHs, HCHs,
MTBE, TAME, BEZ, TOL,
EBT, o-xylene, p-xylene, ETBE,
TAEE, HTN, MX, MK, TBC,
HDCBs...

Ag, Hg, Cr, Co, Ni, Cu, Zn, Cd, Pb,
SDZ, AMX, CIP, TMP, SMX, TYL,
. / TC, PAHs, PCBs, DDTs, PFASs,

HCHs, nHex, cHex, BEZ, TOL,
CBZ, EBT, lubrication oil...

SDZ, AMX, TC, CIP, TMP,
nHex, cHex, BEZ, EBT,
TOL, CBZ, PAHs...

- Cu, Zn, SDZ, AMX, CIP, TMP,
- AHTN, MX, MK, TYL, TC, PFASs,
- PCBs, PAHs, HCHs, Lubrication oil,
nHex, iHex, cHex, DCM, TCE, DPE,
aanT anv BEZTOL, CBZ, NAP,

Cu, Zn, SDZ, AMX, CIP,

T™P, TYL, DDTs, PAHs,
PCBs, nHex, cHex, BEZ,
EBT, TOL, CBZ, PAHs...

Fig. 4. Microplastics types and pollutants on microplastics
(the size of each pie wedge represents the relative amount of
the literature on the sorption behaviors of PE, PS, PVC, PA,
and PP).

ﬂreganje, ki ga predstavljajo nevarne snoh
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P, MTBE, TAME, EBT,
‘lene, ETBE, TAEE...



https://www.sciencedirect.com/topics/earth-and-planetary-sciences/sorption

Vpliv nano in mikroplastike na bioto
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https://www.sciencedirect.com/science/article/abs/pii/S2215153221001057
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Onesnazenje z mikroplastiko: celostni pregled virov, usode, u¢inkov in potencialna sanacija

(Anik et al., 2021) https://www.sciencedirect.com/science/article/abs/pii/S2215153221001057



https://www.sciencedirect.com/science/article/abs/pii/S2215153221001057
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= OMNI" CALCULATOR We're hiring! Embed  Share via @ @ @

Take-away plastic box 0 /week ~ disposable diaper - 450 years

Take-away plastic cup 0 Lweek v o plastic bottle - 450-500 years

Straws /[ month ~

i 0 HOW LONG UNTIL IT*S GONE? —
Estimated decomposition rates of common marine debils tems

Disposable cutlery O Lmonth v

Plastic plates O Lmonth v

Other

Toys, furnitures etc. O kg_v / year

Plastic Footprint @

Image source: futurism.com, on the basis of NOAA

Total 0 kg_v /year
Which s 0 kg_./ your lifetime! The 4 R's rule: Refuse, Reduce,
Reuse, Recycle

https://www.omnicalculator.com/ecology/plastic-footprint#thow-to-calculate-plastic-footprint

INTERNATIONAL UNION FOR CONSERVATION OF NATURE

e https://portals.iucn.org/library/sites/library/files/documents/2020-001-En.pdf

@ rePurpose LOGIN MENU ~

This is how much-plastic_you waste,
every year.

WELCOME TO THE
PLASTIC FOOTPRINT CALCULATOR!

END PLASTIC POLLUTION

PLASTIC CALCULATOR

Calculate my footprint rePurpose for Business



https://portals.iucn.org/library/sites/library/files/documents/2020-001-En.pdf
https://www.omnicalculator.com/ecology/plastic-footprint#how-to-calculate-plastic-footprint
https://www.earthday.org/plastic-pollution-calculator-2/
https://repurpose.global/survey

Terensko-raziskovalno delo:
Pregled sedimentov rek/morja (1m x 1m) z mikroskopom; vzorcenje obale/bregov

Sediment /wrack samples soakmng (left); microplastics found in beach sand (right): Photo credits: Maia McGuire

Gradivo: https://flseagrant.ifas.ufl.edu/media/flseagrantifasufledu/sea-grant/pdf-
files/microplastics/Microplastics-for-K-12.pdf

An estimated 24 million people
visit Lake Tahoe each year. Imagine if every visitor
came with this amount of plastic. How much of this
- ] plastic is reusable or recyclable? Where does all of 0000000000000 00.0..~000000000000000000000000u0/0—00/0000000/0000000000__

this plastic end up?



https://flseagrant.ifas.ufl.edu/media/flseagrantifasufledu/sea-grant/pdf-files/microplastics/Microplastics-for-K-12.pdf
https://tahoe.ucdavis.edu/microplastics

Ucenje z raziskovanjem

- analiza sestave domacih oblacil:

— delez in vrste sinteticnih vlaken... _ |

- mikrofiltracija...z membranami:

Raw Water

Micrometer
(um)

TO RIVERE
& THE O

Particles

3&\“'

https://www.kidsagainstplastic.co.uk/microfibres-problem-and-solution-|
GE e“*‘ Pollen
; Yeast | \\ & =
v.,?%' 3 ‘ F- €elt g .g
5 ; 2 Bacteria Atmospheric = g
- Asbestos » e — & ir—-, :
— e lonic Molecular yo
8 E© | (M» NeGUNar -
i pyogen | | 0.0001 0001  0.01 0.1 1.0 1000
Eo = Endotoxin - —— . 4
Sugar Ulffa
5l { | ' Filtration
. Micro
Metal |
. Mueos " ”’l@ @ @ 0® Filtration
c § Salt
2 o
5]

Membranes Filters
Purified Water * PORE SIZE : 0.2-0.4 pm = PORE SIZE : > 0.2-0.4 um



https://www.nanoinnovation2020.eu/home/PPT/Mitigation%20measure%20state%20of%20the%20art.pdf

Mikroplastika v odpadnih vodah pralnega stroja

Raziskovalne naloge

Avtorjici:
Maja Vidmar, 3.4, Ursa Pirc, 3.B

Mentorica:

Alenka Mozer

Somentor:

Dr. Andrej Krzan

Kljuéne besede:

mikroplastiéna vlakna, poliester, cdpadna voda pr Mikroplastika v oblagilih
Iva Basa, Teja Zajc in Manca Lustek
Povezetek:
Dijaka po pretresljivi raziskavi: »Koli¢ina Plastiéna mikrovizkns, ki v odpadno vodo prid]. Nentorso: Goran Peic n . Kot Nalarovi
- - - kohski problem. Zaradi velike Tate i la: Solski center Novo mesto, Srednja elektro 3ola in tehniska gimnazija
m|kr0p|ast|ke te Odvrne Od rlb« = OJS, _Pm . o 1_ SP%CI . pO?T?m Dosezeno priznanje na drzavnem srecanju: SREBRNO
prehajajo v prehrambnoe verigo. V strokovni litey
sobptaiffo —30:J0l 20210635 v élanka s poudarkom na majhnih plastiénih vlak] Povzetek naloge:

Plastika je skupno ime za vrsto sinteti¢ninh in polsinteticnih materialov, ki jih dobimo s polimerizacijo organskih
spojin. Ker je lahka, uporabna in cenovno zelo ugodna njena poraba iz leta v leto narasca. Plastika se v naravi
ne razgradi, temvec le razpada na vedno manj$e delce. Delce plastike velikosti od 300 mikrometrov do 5
milimetrov imenujemo mikroplastika. Ta je postala sodobno onesnazevalo, ki ga je z narad¢ajoco proizvodnjo
Students have stormed a science competition with their homemade solutions to :nase obstojna organska onesnazevala, po
chemical analysis proizvodnjo. Organizmi delce plastike nehote
roplastika svetu predstavija veliko groznjo.
Testing environmental contamination wili, koliko mikroplastike se izlogi med pranjem
ilo pranj ter kako mikroplastika vpliva osnovne

oblaé&il.

Fionn| built a spectrometer to measure the concentration of microplastics in water

samples. Using a mixture of oil and magnetite, as well as neodymium magnets, he 1 z valjénim mlinom izvedle simulacijo pranja v
extracted various types of microplastics from water samples as ferro-fluids. ice stehtale. Suhi preostanek v steklenicah smo
ktronskem mikroskopu. Najvecja raziika v masi
1 se prale tkanine smo uporabili tudi za bioloski
»dali vodikovem peroksidu in ugotovile, da voda

Gimnazija Franca MikloSi¢a Ljutomer, D. Bogdan in T. Koleric.
Mentorica: M. Meznaric

Vir: https://sobotainfo.com/novica/lokalno/dijaka-po-pretresljivi-raziskavi-kolicina-mikroplastike-te-odvrne-od-rib,

Source: Fionn



https://sobotainfo.com/novica/lokalno/dijaka-po-pretresljivi-raziskavi-kolicina-mikroplastike-te-odvrne-od-rib/602576
https://sobotainfo.com/novica/lokalno/dijaka-po-pretresljivi-raziskavi-kolicina-mikroplastike-te-odvrne-od-rib/602576

Uporaba domacih in tujih posnetkov in podkastov

se btice, ribe, filtrirne hranilnike,

| MIREEETY e , | https://www.youtube.com/watch?v=KpVpJsDjW;8

Poznas tiste drobne kroghce ki jih vidis
v umivalniku za obraz ali zobni pasti?

Znanost na cesti
Mikroplastika - makroproblem?

https://znc.si/dogodki/skodelica-znanosti/mikroplastika-makroproblem/

SKODELICA ZNANOSTI | http://videolectures.net/znanostnacesti smuc mikroplastika makroproblem/

Mikroplastika — makroproblem?


https://www.youtube.com/watch?v=KpVpJsDjWj8
https://znc.si/dogodki/skodelica-znanosti/mikroplastika-makroproblem/
http://videolectures.net/znanostnacesti_smuc_mikroplastika_makroproblem/

Mikroplastika vV rekah 174821450 ‘ & \/A \/‘
YLasd,
? ﬁ@’&"’w”\ 1 - transport z vodnim tokom
@ O / p
/ P 2 - usedanje v sedimente

) 2 3 3 - dviganje iz sedimentov

4 - zdruZevanje z drugimi delci

5 - stik z organizmi

6 - razvoj biofilmov
(B~ )\ T2 ,
fprisotna predvsem v vodnem stolpcu 4 v podtalnico

Mikroplastika v rekah

Trajanje: 26 min
Datum predvajanja: 11. 11. 2021

"Mikroplastika je povsod okoli nas. Ni vec koticka, kjer je ne bi nasli.

https://ars.rtvslo.si/2021/11/manca-kovac-virsek/



https://www.rtvslo.si/tv/oddaja/ugriznimo-znanost/65345770
https://www.rtvslo.si/tv/oddaja/ugriznimo-znanost/65345770
https://ars.rtvslo.si/2021/11/manca-kovac-virsek/

Delo z viri ... perspektive

Z bakterijami v boj nad mikroplastiko

Hong kong, 28.04.2021, 11:39 | Posodobljeno pred 7 meseci

PREDVIDEN CAS BRANJA: 3 min

AVTOR KOMENTARJ
. [=] &
Nusa Stegnar 6 n u

Mikrobiologi so zasnovali trajnosten nacin odstranjevanja mikroplastike iz okolja in
za to delo Zelijo uporabiti bakterije. Omenjeni izum bi lahko dolgoro€no odprl pot
trajnostnemu zniZevanju ravni onesnaZenja s plastiko s preprosto uporabo necesa,
kar najdemo v naravi.

https://www.24ur.com/novice/znanost-in-tehnologija/z-bakterijami-nad-mikroplastiko.html

Znanstveniki s pomocjo svetlobe razgradili
plastiko

Plastika se je s pomocjo katalizatorja razgradila v Sestih dneh

Znanstveniki iz Singapurja so razvili do okolja prijazno metodo, ki s pomocjo umetne sonéne svetlobe
pretvori plastiko v kemikalije za proizvodnjo elektrike. To bi lahko drZzavam po svetu v prihodnosti
pomagalo zmanjsati kolic¢ino odpadne plastike.

o

| ~ g
Znanstveniki s pomocjo svetlobe razgradili plastiko - RTVSLO.si
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https://www.dnevnik.si/tag/mikroplastika
https://www.24ur.com/novice/znanost-in-tehnologija/z-bakterijami-nad-mikroplastiko.html
https://www.rtvslo.si/znanost-in-tehnologija/znanstveniki-s-pomocjo-svetlobe-razgradili-plastiko/511426
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Fig. 2 Global production, use, and fate of polymer resins, synthetic fibers, and additives (1950 to 2015; in
million metric tons). ' 5000
Production, use, and fate of all plastics ever made (science.org):
https://www.science.org/doi/10.1126/sciadv.1700782 .

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Fig. 3 Cumulative plastic waste generation and disposal (in million metric tons). Solid lines show historical
data from 1950 to 2015; dashed lines show projections of historical trends to 2050.



https://www.science.org/doi/10.1126/sciadv.1700782
https://www.science.org/doi/10.1126/sciadv.1700782

= etz ertne The technologies for microplastics removal
ITM ecnolo

National Research Council of Italy ; :
Microplastics Removal
The wastewater processing for plastic pollution can be ; ADVANCED AL BNOLOGILS
grouped into four main treatments: The tertiary treatments included different filtering (sand

v’ preliminary treatment, and cloth), flotation techniques and membrane processes.
v’ primary treatment,

v secondary treatment, v’ Micro-screen filtration with discfilters (DF)
v' and tertiary treatment or advanced treatment. - -
: v’ Rapid (gravity) sand filters (RSF)

* Physical: Sedimentation * Screening * Aeratione Particles Filtration

(2 1um) e Flotation and skimming ¢ Degasification ¢ Equalization v DiSSOlVCd AlI’ Flotation (DAF)
v Membrane bioreactor (MBR)

¢ Chemical: Chlorination * Ozonation ¢ Neutralization * Coagulation

200 Adsorption * lon exchange The distribution of publications related to microplastic contaminant removal from
treatment 2015 to 2020. or o —————
@ 50
* Biological:  aerobic: eactivated sludge treatment methods e .g 40
trickling filtratione oxidation ponds ¢ lagoons ¢ aerobic digestion © ® Membrane
anaerobic: *anaerobic digestion ¢ septic tanks * lagoons S 30 Treatment
S 20
V ?E. ® Other
* Final treatment: Disinfection ® oxidation ¢ chemical dosing for water o> 10
D quality correction ¢ chemically aided settling e filtration * softening oV
B .« activated carbon treatment » ion exchange » membrane processes
Comssipdlls Norinmeads dotl Bivarcds |
] e —————————————————— e ¥ ¥ - Ve p \ I
*T. Poerio, E. Piacentini, R. Mazzei, Membrane processes for microplastic removal, Molecules, 24 (2019), 4148.

https://www.nanoinnovation2020.eu/home/PPT/Mitigation%20measure%20state%200f%20the%20art.



https://www.nanoinnovation2020.eu/home/PPT/Mitigation measure state of the art.pdf

THE CHEMISTRY OF BIODEGRADABLE PLASTICS

POLYLACTIC ACID (PLA)

M¢/“’ o]

Obtained from fermented plant starch from corn,
cassava, sugar cane or sugar beet.

( POLYHYDROXYALKANOATES (PHAs) )

OQQO

«— poly-(R)-3-hydroxybutyrate (P3HB)

Extracted from bacteria, which produce it via the
fermentation of sugar or lipids.

( THERMOPLASTIC STARCHES (TPS) )

CH,OH CHOH CH,OH
o, o
OH OH

M. £ e

SO0-600

Starches from plant materials are heated with water,
then mixed with plasticisers or other polymers.

© Andy Brunning/Compound Interest 2019 - www.compoundchem.com | Twitter: @compoundchem | FB: www.facebook.com/compoundchem
This graphic is shared under a Creative Commans Attribution-NonCommercial-NoDerivatives 4.0 licence.

Biodegradable coffee cups are
paper cups with a PLA lining to
make the paper waterproof.

PLA has the second largest
production volume of any
biopolymer (behind TPS). It
is also used in plastic films,
bottles, and food containers.

PLA and TPS both find use
in the manufacture of plastic
cutlery that's biodegradable.

TPS is also used in food waste
bags and some magazine
wrappers. PHAs have fewer
uses, but have medical uses
such as in surgical sutures.

GLOBAL PLASTICPRODUCTION

CONVENTIONAL BIODEGRADABLE &
PLASTICS BIOPLASTICS

2.1

million tonnes million tonnes

Use of bioplastics is increasing, but they still account for
less than 1% of the global plastics market (as of 2018).

CONDITIONS FORBIODEGRADING

o« 25 |«

MOISTURE OXYGEN MICROORGANISMS TEMPERATURE

Compostable plastics need specific conditions to break
down - and take much longer to do so completely if they
go to landfill instead of being recycled. However, they still

break down faster than conventional plastics.

! %

Biodegradable plastics are more expensive than plastics
derived from fossil fuels on weight basis, and require
land to grow raw materials. However, the greenhouse gas
emissions associated with their production are lower.

SOCO




PREMISLI

Ali izdelek n—
res potrebuje
embalazo?
Obiscite trgovine,
trznice ipd., ki
ponujajo izdelke
brez embalaze.

. POPRAVI
Pomen ZnanJ a! Poskodovan ali

pokvarjen izdelek
poskusite
popraviti.

ZMANJSAJMO

PORABO PLASTIKE

KAJ LAHKO NAREDI
VSAK IZMED NAS?

Cif‘prav je problematika odpadne plastike ZAVRNI
predvsem njene koli¢ine aktualna ze .
desetletje, se koli¢ina odpadne embalaze Zavrnite nakup
ne zmanjiuje, stopnja recikliranja ostaja izdelka z
nizka, ponovna raba pa izjemno redka. odveéno oziroma
Spodnji kroZzni model ravnanja z od- nepotrebno
padki ponazarja glavna nacela za embalazo.

zmanjsanje porabe plastike in
moZnosti ponovne uporabe.

RECIKLIRAJ

Preverite, katere materiale
je mogoce reciklirati, in jih
odgovorno locujte.

ZMANJSAJ

Kupujte le, kar ﬁ

- B PLASTIKA V PROIZVODU
Rotrabijers. PLASTIKA U PROIZVODU
PLASTIC IN PRODUCT

PONOVNO UPORABI
Odsluzenemu plasti¢nemu izdelku

poiscite novo viogo (pticja krmilnica,
vrtnarjenje ...).



https://www.zps.si/okolje-topmenu-320/trajnostna-potronja-topmenu-366/10793-svetovni-dan-pravic-potrosnikov-2021-boj-proti-onesnazevanju-s-plastiko

./ SVETOVNI DAN PRAVIC
A POTROSNIKOV 2021
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Svetovni dan pravic potrosnikov 2021: Boj
proti onesnazevanju s plastiko

Vir: https://www.zps.si/okolje-topmenu-320/trajnostna-potronja-topmenu-366/10793-svetovni-dan-pravic-potrosnikov-

2021-boj-proti-onesnazevanju-s-plastiko Hvala Za p Ozornost !

simona.slavic-kumer@zrss.si andreja.bacnik@zrss.si



https://www.zps.si/okolje-topmenu-320/trajnostna-potronja-topmenu-366/10793-svetovni-dan-pravic-potrosnikov-2021-boj-proti-onesnazevanju-s-plastiko
mailto:Simona.slavic-kumer@zrss.si
mailto:andreja.bacnik@zrss.si
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