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Worldwide production of 

plastics and future projection 

in millions of metric tons:

https://www.darrinqualman.com/global-plastics-production/



33

Global Plastic Production by Industrial Sector in 2015

http://www.no-burn.org/industry-needs-to-step-up-its-game-and-design-plastic-out-of-our-systems/



44

Current plastic distribution demand in Europe depending on their application (a) and type of polymer (b) 

Lopez, G., et al., 2017. Thermochemical routes for the valorization of waste polyole Finic plastics to produce fuels and chemicals. A review. 

Renewable and Sustainable Energy Reviews 73 (2017) 346–368.



55

Ease of recycling by type : 1-2 EASY // 4-5 MANAGEABLE // 6 DIFFICULT // 3-7 VERY DIFFICULT (3)

Figure Sources : ASTM International; Association of Plastic Recyclers; Roland Geyer, University of California, Santa Barbara • © Jason Treat and Ryan Williams, NGM Staff. Art: Radio

ชนิดพลาสติก???



66
https://www.nationalgeographic.com/environment/2018/10/news-plastics-microplastics-human-feces/

1.500 BCE –

MesoAmerican

cultures 

(Olmec, Maya, 

Aztecs) use 

natural latex 

and rubber to 

make balls.

Plastic from 

Petrolium/fuel

1. Extraction

2. Refinement

3. Cracking

4. Polymerization
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สถานการณ์ขยะทะเลในประเทศไทย
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1

2

3

4

5
6

https://m.mgronline.com/greeninnovation/detail/9610000076551

เผยแพร่: 2 ส.ค. 2561 10:38  โดย: MGR Online
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https://www.dmcr.go.th/detailAll/20716/nws/22



1111ไทยติด TOP 5 "ขยะในทะเลมากสุด“ 14 May 2017ฐานเศรษฐกิจ
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ขยะพลาสติกมผีลกระทบต่อสิÉงแวดล้อม

• สิÉงมีชีวติคิดวา่เป็นอาหารและกินเขา้ไป ทาํให้ไม่สามารถยอ่ยไดแ้ละเกิด

การอุดตนัของทางเดินอาหาร 

• พลาสติกอาจไปเกีÉยวอวยัวะหรือตวัของสตัว ์ทาํใหไ้ม่สามารถเคลืÉอนไหว

ได ้ซึÉ งเสีÉยงต่อชีวิตของสัตวท์ัÊงบนบกและในนํÊา 
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https://thematter.co/byte/where-the-plastic-hurts-earth-and-us/52278
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1515

http://www.workpointtv.com/news/35101



1616

http://www.judprakai.com/life/503



1717
Ogunola OS, Palanisami T (2016) Microplastics in the Marine Environment: Current Status, Assessment Methodologies, Impacts and 

Solutions. J Pollut Eff Cont 4:161. doi:10.4172/2375-4397.1000161



1818

Amanda Montañez; Source: “Export of Plastic Debris by Rivers into the Sea,” by Christian Schmidt et al., 
in Environmental Science & Technology, Vol. 51, No. 21; November 7, 2017
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Marine plastic fragments 
sorted by size in the lab 
(photo: Paula Sobral) 

Veiga, J.M., et al., 2016. Identifying Sources of Marine Litter. MSFD GESTG Marine Litter Thematic Report; JRC Technical Report; EUR 28309; doi:10.2788/018068

(11) Identifying Sources of Marine Litter - TGML Report. Available from: https://www.researchgate.net/publication/313064467_Identifying_Sources_of_Marine_Litter_-

_TGML_Report [accessed Aug 10 2018].



2020http://www.waterkeeper.ca/blog/2016/11/15/zooming-in-on-the-five-types-of-microplastics



2121

Key sources and pathways of 

microplastics found in the sea, indicating 

sources of plastic particles that have been 

produced as such ( " primary microplastics

" -yellow boxes) and those resulting from 

the fragmentation of larger items/pieces, 

either on land or in the sea ( " secondary 

microplastics " – grey boxes).

Veiga, J.M., et al., 2016. Identifying Sources of Marine Litter. MSFD GESTG Marine Litter Thematic Report; JRC Technical Report; EUR 28309; doi:10.2788/018068

(11) Identifying Sources of Marine Litter - TGML Report. Available from: https://www.researchgate.net/publication/313064467_Identifying_Sources_of_Marine_Litter_-

_TGML_Report [accessed Aug 10 2018].
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Microbead



2424
https://www.nationalgeographic.com/environment/2018/10/news-plastics-microplastics-human-feces/

Polyethylene
Polypropylene
Polyethylene Terephthalate
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5 mm-1µm
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Revel, M. et al., 2018. Micro (nano) plastics : A 
threat to human health. Current Opinion in 
Environmental Science & Health. Vol. 1. February 
Pages 17-23

1µm-5 mm
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2828

20 เม.ย. 2561 พลาสติกปนเปอนนํ้า และเกลือ
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   พบไมโครพลาสติกสะสมในสตัวทะเลไทย (4 ก.ค. 62)
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พบไมโครพลาสติกสะสมในปลาทู (12 ก.ย. 62)
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Primary and secondary forms of microplastics.

https://www.cell.com/heliyon/fulltext/S2405-8440(23)07648-X
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Classification of MPs

https://link.springer.com/article/10.1007/s13530-025-00249-9?fromPaywallRec=false



3333https://link.springer.com/article/10.1007/s10311-024-01727-1?fromPaywallRec=false
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Hazards of microplastics on various human systems and the typical 

exposure routes of humans to microplastics.

https://link.springer.com/article/10.1007/s10311-024-01727-1?fromPaywallRec=false



3535https://link.springer.com/article/10.1007/s40726-023-00273-8
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Cellular uptake and release of M-NPLs.

https://www.sciencedirect.com/science/article/pii/S2589004223001384

Microplastics and nanoplastics (M-
NPLs)
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https://link.springer.com/article/10.1007/s13530-025-00249-9?fromPaywallRec=false
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Pathways of human exposure to microplastics and their 
types, modes of interactions, and possible associated 
health consequences.

https://www.mdpi.com/2673-8929/3/1/4
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https://www.mdpi.com/2673-8929/4/2/23 https://www.mdpi.com/2673-8929/4/2/23
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Annual intake of microplastics 

by human body through 

different routes

https://link.springer.com/article/10.1007/s40726-023-00273-8https://doi.org/10.3389/fcimb.2024.1492759



4141https://link.springer.com/article/10.1007/s40726-023-00273-8
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43
https://link.springer.com/article/10.1007/s13530-025-00249-9?fromPaywallRec=false
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A Exposure to microplastics can cause neurological 
dysfunction.
B Microplastics exposure to lung inflammatory response 
and functional damage.
C Microplastics exposure causes liver fibrosis and 
metabolic disorders.
D Microplastics lead to ecological imbalance in the 
intestinal flora and metabolic disorders.
E Microplastics exposure causes serious damage to the 
kidney function.
F Effect of microplastics on the reproductive system

https://link.springer.com/article/10.1007/s40726-023-00273-8
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Sources of microplastic exposure in humans and the resultant health effects.

https://www.cell.com/heliyon/fulltext/S2405-8440(23)07648-X



46https://pmc.ncbi.nlm.nih.gov/articles/PMC10151227/
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Pathways of 
human 

exposure to 
microplastics.

https://pubs.acs.org/doi/10.1021/envhealth.3c00052
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Toxicity 
mechanism 

of 
microplastics.

Environ. Health 2023, 1, 4, 249–257
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Summary of the human routes of exposure to 

MNPLs and their potential effects on health.
https://www.frontiersin.org/journals/toxicology/articles/10.3389/ftox.2021.752140/full
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Detrimental 
effects of 
microplastic 
ingestion on 

human health and 
toxic 

mechanisms.

https://link.springer.com/article/10.1007/s10311-023-01593-3
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Main potential mechanisms of MNP toxicity on the intestinal system.

https://www.mdpi.com/1467-3045/46/3/168



52
https://www.frontiersin.org/journals/cellular-and-infection-microbiology/articles/10.3389/fcimb.2024.1492759/full
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The complex interactions 
between microplastics (MPs) 

and the human gut, 
emphasizing the inflammatory 

response, alterations in gut 
microbiota, and potential 

downstream effects on health 
through oxidative stress and 

tissue damage.
https://www.frontiersin.org/journals/cellular-and-infection-
microbiology/articles/10.3389/fcimb.2024.1492759/full
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The path that microplastics follow in the 

organism depending on their size (Lusher, 

Hollman, and Mendoza-Hill, 2017)
https://link.springer.com/article/10.1007/s10668-023-03565-7
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Hidden Dangers: How Microplastics and Nanoplastics Harm the Human Body!

https://www.youtube.com/watch?v=s_4mrQyCE3o
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EP. 3 วธีิการลดขยะพลาสติก

56
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วธีิการลดขยะพลาสติก ด้วยหลกั 7 R

57
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Linear economy model for plastic products and packaging and system leaks. 
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Circular economy model for plastic products and packaging. 



6060
https://www.youtube.com/watch?v=_6xlNyWPpB8



6161
Eriksen, M., et al., 2017. Microplastic: What Are the Solutions? Freshwater Microplastics pp 273-298

(a) = “Unverpackt” store in Germany where customers can buy 

food in bulk, bringing their own containers. ©Martin Thiel. 

(b) = Reverse vending machines accepting glass and plastic 

bottles and aluminum cans in a supermarket in the United 

States. ©Alex Kirsch. 

(c) = Advertisement of the “Pfand gehört daneben”-campaign 

in Germany, advocating to leave deposit return bottles in 

Germany next to the garbage bin in order for easy pick up 

©Pfand gehört daneben 2016. 

(d) = “Feria libre” in Chile, allowing customers to buy 

vegetables and fruits in bulk (public domain, Jorge Valdés R. 

Joval)

Initiatives to reduce or recuperate packaging waste. 
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พลาสติกจะต้องมีข้อกาํหนด  3 ประการ คือ

1. มสีารพอลเิมอร์เป็นส่วน ผสมหลกั 

2. ต้องอยู่ในสถานะทีÉเป็น ของเหลว ณ ช่วงใดช่วงหนึÉงระหว่าง 

กระบวนการผลติ

3. เมืÉอสิÊนสุดกระบวนการ ผลติ ผลติภณัฑ์สุดท้ายต้องอยู่ใน สถานะทีÉ

เป็นของแขง็
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ไบโอพอลเิมอร์สู่ไบโอพลาสตกิ ทาง เลือกใหม่สําหรับโลกในอนาคต

• ไบโอพลาสติก 

• ผลิต จากไบโอพอลิเมอร์(วสัดุ 

ธรรมชาติ) 

• สามารถยอ่ยสลายไดด้ว้ย กระบวนการ

ทางชีวภาพ ได ้ธาตุคาร์บอน ออกซิเจน 

และ ไฮโดรเจน โดยจะยอ่ย

ส่วนประกอบ ทีÉเป็นวสัดุธรรมชาติ

• ไบโอพอลเิมอร์ 

• เป็นวสัดุธรรมชาติทีÉใชแ้ลว้สมารถ

เกิดขึÊนใหม่ไดท้นัต่อความตอ้งการผลิต

• สามารถยอ่ยสลายไดห้ลงัเลิกใชง้าน

• ลดปริมาณของเสีย

• เช่น cellulose collagen 
casein polyesters แป้ง 

โปรตีนจากถัÉว และขา้วโพด เป็นตน้
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Microbial Biotechnology published by 
John Wiley & Sons Ltd and Society for 
Applied Microbiology., Microbial 
Biotechnology. 2017. 10, 1232–1235
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Bio based Plastics: the material or product has (partly) resulted from biomass (plants). Biomass utilized for bio plastics 

stems from plants like corn, sugarcane, or cellulose.

Biodegradable Plastics: 

These are plastics which 

break down/disintegrate 

into organic matter and 

gases like CO2, etc. in a 

particular time and 

compost which are stated 

in standard references 

(ISO 17088, EN 13432 / 

14995 or ASTM 6400 or 

6868) [10].

PLA: Poly Lactic acid
PHA: Poly Hydroxy AlkanoatesPE: Poly Ethylene

PP: Poly Propylene
PVC: Poly Vinyl Chloride
PET: Poly Ethylene

Terephthalate
PTT: Poly Trimethylene

Terephthalate

PBAT: Poly Butylene Adipate
Terephthalate

PBS: Poly Butylene Succinate
PCL: Poly Capro Lactone
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Cyclical pathway of 

biodegradable 

polymer life cycle.

thermal polyaspartate (TPA), Polyhydroxyalkanoates or PHAs



6767http://pubs.sciepub.com/jpbpc/2/4/5/
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7171



7272



7373

polyhydroxyalkanoates (PHA)
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8080

มน. คดิค้นถุงพลาสติก “รักษ์โลก” ผลติจากใบโอคอมโพสิตฟิล์มของพอลแิลกติกแอซิดผสม
กากกาแฟ NU Bio bags สามารถย่อยสลายง่ายทางชีวภาพ รักษ์โลก
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BIG STARTER | พลาสติกชีวภาพจากเปลือกกล้วย |

โรงเรียนจุฬาภรณราชวิทยาลยั พิษณุโลก



8282

Irish Teen Wins 2019 Google Science Fair 
For Removing Microplastics From Water

https://www.googlesciencefair.com/projects/2018/2c3f6207b15f46cb4bb66a56095bd6d901ccfa42e7e51600c766df7856590c4e

https://www.youtube.com/watch?v=E_SEKSdv2CI&feature=emb_logo
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https://www.youtube.com/watch?v=E_SEKSdv2CI&feature=emb_logo

สราง ferrofluid
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Refill Station ปัËมนํÊายา กระบวนการการจ่ายตลาดแบบใหม่ทีÉไม่สร้างพลาสติกเพิÉม
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