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• Mass Flow Analysis (Plastic waste, 
PVC)

• MOOC: MARINE LITTER
• Drug Delivery System
• Pyrolysis Multilayer Packaging
• High Porous Materials 
• Polymer Blend
• Nanoparticles
• Microplastics 
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Plastic Wastes Management Database

Plastic Waste Utilization and Recovery

Plastic Database

Current 
Research



WASTE TO WEALTH

Recycle Medical Waste in Thailand

Upcycling
PVC Label

PVC

20 labels 
were transformed
into one Buddha 

Amulet.

Waste to 
Wealth





Global Polyvinyl Chloride (PVC) Market 2024-2028

>48 million tonnes 
per year Advantages of PVC 

PVC is one of the most used plastics in 
the world. Its use globally exceeds 48 

million tonnes per year.

High strength, Not corrode, Durable, 
Chemically stable and Not 

depolymerize

Properties: 

Environmental concern 
The incineration of PVC wastes may 

generate detrimental substances 
(for instance, dioxin) which has a serious 
effect on human health and eco-system

PVC in the 
Global 
Spotlight



World heading for 2.4 0C 
of warming after latest 
climate pledges

Why Plastic Valo̶ization 
Matters

♻ Reduce CO₂ 
emissions

💰Recover material or 
energy value

🌱Minimize 
environmental impact

🏭Enable circular 
economy

By 2050, if current trends continue, we will need the 
resources of 3 Earths to sustain global consumption. 
Plastic valorization helps reverse this path and 
supports global climate commitments like COP26.
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PVC Database Thailand 2024

ESTABLISHING A DATA-
DRIVEN FOUNDATION 
FOR CIRCULAR 
ECONOMY PLANNING



51%

12%

15%

PROFILE

PIPE

SHEET

CABLE

749
ktons

in 2024

0%

1. Cling film for food 
(9–25 µm) 11%

3. Other Sheet 
packaging 

2%
1. PVC bottles

2%
2. Shrink label film
(25–35 µm) 
(25–60 µm) 28%

2. Transparent 
wrapping film (20–60 
µm)
duvet covers
(> 150 µm)

15%

3. Thermoformed 
packaging/Tool 
box (>150 µm) 13%
4. Blister packs (250 
µm)

29%

in
2023

707
ktons of PVC
Production 

in
2013

500
ktons of PVC
Production 

in
2000

340
ktons of PVC
Production 

in
1990

101
ktons of PVC
Production 

Sheet and film  are divided into 
soft and rigid categories, with a 
domestic consumption ratio of 

Soft: Rigid = 3:7

2025 INPUT DATA OF THE MFA MODEL IN 1971-2024



OUTPUT DATA 
OF MFA MODEL

In 2024, PVC waste generation 
reached 225 ktons. However, 
after accounting for recycling 
efforts, the total waste was 
reduced to 170 ktons. Looking 
ahead to 2051, the projected 
waste accumulation could reach 
10 million tons. By extrapolating 
current recycling efforts through 
2051, we could potentially 
reduce this accumulation by 
3.5 million tons.

This is a preliminary draft, please do not cite or circulate without permission 





UNFAIR COMPETITION FROM 
UNTAXED FOREIGN OPERATORS

ONGOING COLLECTION BARRIERS

from construction sites

60% 

28% 

0% 

Not collected 
[Opportunity]

2025 THAILAND GAP ANALYSIS: RECOVERY &  CHALLENGES

39% 

43% 

44%

80% 

0% 



FACTIONS AFFECTING PVC RECYCLING (THAILAND, 2024)

AVERAGE RECOVERY RATE 
OF TARGET PRODUCTS 
(THAILAND) 22%

PVC RECYCLE IN THAILAND 2024

PVC RECYCLE 
IN THAILAND

2024

KEY MARKET TRENDS

Overall PVC recycle market fell 
~5% from last year.

Untaxed and poorly managed  
created unfair competition.

Medical PVC recycling dropped 
due to dialysis method changes 
and lower bag acceptance.

Some recyclers cut production, 
working only on orders.

Falling virgin PVC p̶ices 

Average annual
POEC c̶ude oil 

p̶ice ԞUSD/Ba̶rel)

Virgin PVC
(USD/Ton)

GDP per Capita
growth

Price of pipe
in recycle shop

(THB)

2.60 5.0069780

DATABASE OVERVIEW ԞTHAILAND, 2024ԟ

2025 CONCLUSION OF THE THAILAND PVC MARKET REPORT 



Audit & Logistics Plan:  for 
"Densification Hubs." Register 
for Plastic Credits validation

2030SCAL UP RECYCLING
Increase 30% recycle recovery

Reduce CO₂ 
emissions by over 10,000 kg CO2 eq

GLOBAL STRATEGIC 
ALLIANCES

Regulatory Defense: Enforce 
Bans on Illegal Imports and 
Untaxed Operators to Restore 
Fair Competition.

Target Difficult Streams: 
Implement Specific Recycling 
Protocols of Waste Management 
and Recycling

Close the Gap: Reduce the 
Uncollected Waste Gap Through 
Mature Take-Back Networks .

Implement Full 
Digital Traceability 

Scaleup the "GreenMed Loop" 
from 40 to 100 Hospitals 

Nationwide.

Responsible Supplier 
Criteria and Programs 
for PVC Recycle

PPC–AVC 
Collaboration and 
Sign Agreements 
with Major PVC 

Convertor. EPR Implementation: Collaborate with 
Government to Mandate Distributor 

Buy-Back Programs.

Present the Thailand Recycling Model to 
ASEAN Vinyl Council (AVC) as a Blueprint 

for other Countries.

ASEAN Hub: Establish Thailand as 
the Center of Excellence for PVC 
Recycling in ASEAN.

Closed-Loop rPVC 
Products

2024

2025 THAILAND ROADMAP 2030



Flagship Execution" of 
this 2024 strategy.

CIRCULAR PRODUCT 
DEVELOPMENT FROM 
RECOVERED PVC 
MEDICAL WASTE

Audit & Logistics Plan:  for 
"Densification Hubs." Register 
for Plastic Credits validation

SCAL UP RECYCLING
Increase 30% recycle recovery

Reduce CO₂ 
emissions by over 10,000 kg CO2 eq

GLOBAL STRATEGIC 
ALLIANCES

Regulatory Defense: Enforce 
Bans on Illegal Imports and 
Untaxed Operators to Restore 
Fair Competition.

Target Difficult Streams: 
Implement Specific Recycling 
Protocols  of Waste Management 
and Recycling

Uncollected Waste Gap Through 
Mature Take-Back Networks .

Scaleup the "GreenMed Loop" 
from 40 to 100 Hospitals 

Nationwide.

Responsible Supplier 
Criteria and Programs 
for PVC Recycle

PPC–AVC 
Collaboration and 
Sign Agreements 
with Major PVC 

Convertor.

Closed-Loop rPVC 
Products



GLOBAL MEDICAL PLASTIC SITUATION: FROM CHALLENGE TO OPPORTUNITY

Ref: Europe Medical Plastic Market Size | Industry Report, 2030

The Europe medical plastic 
market size was estimated at 

USD 1.48 billion in 2023

Medical Plastic Market Medical Waste Management Global 
Market Report 2025

While incineration of medical plastics is necessary to 
reduce infection risks, it comes at the cost of high CO₂ 

emissions and increased expenditure.

1 Ton of CO₂ = More Than Just Carbon
• Fine particles, dioxins, furans, heavy metal
• 200-300 kg of incinerator bottom ash
• 30-50 kg of flue gas treatment residues





3. TURNING PVC WASTE INTO 
CIRCULAR MATERIALS

TRANSFORMING MEDICAL 
WASTE INTO RESOURCES.

PRODUCTS: 
▸Premium Bedsheet 

▸Curtain
▸Raincoat
▸etc.

2025 OUR STRATEGIC ROADMAP (2025 GOALS)
THAILAND’S APPROACH MEDICAL WASTE RECYCLING

1. ESTABLISH PVC MEDICAL 
WASTE CIRCULAR SYSTEM

2. SCALE HOSPITAL 
PARTICIPATION & MATERIAL 

RECOVERY

> 12,000 TONS MEDICAL 
PRODUCT PRODUCTION IN 2024

ONLY 681 TONS RECYCLED

Pain Points: 
▸Mixed Waste

▸Lack of Separation
▸Limited Recycling Channels

▸Cleaning Process

IMPLEMENT SPECIFIC 
RECYCLING PROTOCOLS 
of Waste Management and 

Recycling

RESPONSIBLE SUPPLIER CRITERIA

PPC-AVC COLLABORATION
with Hospitals and Convertors

40 HOSPITALS SIGNED MOUS 
PARTNER hospitals expanding 

nationwide

Key collaborators:
ASEAN Vinyl Council (AVC)

PPC, Chulalongkorn University 
WMSHUB

Industrial Partners
Hospitals



1. ESTABLISH PVC 
MEDICAL WASTE 
CIRCULAR SYSTEM

• Each hospital establishes its own work 
instructions for medical waste segregation.

• Centralized collection and quality control

Work Instruction

• Waste is aggregated through coordinated 
logistics, with each hospital either contracting 
a nearby licensed recycling collector or 
sending materials directly to the converter.

Waste hub aggregation & logistics

Hospitals Waste→ Segregation → Collection 
→ Recycling → New Products



40 hospitals signed under MOU
with
ASEAN Vinyl Council (AVC)
PPC, Chulalongkorn University
WMSHUB
Industrial Partners

2. SCALE HOSPITAL 
PARTICIPATION & 
MATERIAL RECOVERY





SIZE: 0.15 mm. 90 cm. x 2 M
Materials: Recycled PVC
Color: Pink & Mint Green
Properties: 
Fire Retardant, Skin-friendly
After used: Please recycle after use

SPECIFICATIONS 

Date : 11/2025
Manufacturing: MPI, Thailand

OUR PARTNER

HealMed CloudSoft
Premium Bedsheet for Your Loved One

5.1 kg CO2 eq Reduce
Collection

New 
Products

Recycle

Recycled 
material

HygieneULTRA SOFT 
surface

400 grams

Reduce,
Reuse,
Recycle

2025 3. TURNING PVC WASTE INTO CIRCULAR MATERIALS



2025 ENVIRONMENTAL IMPACT

4,500 BED SHEET



2025 CIRCULAR SYSTEM OVERVIEW



Audit & Logistics Plan:  for 
"Densification Hubs." Register 
for Plastic Credits validation

2030SCAL UP RECYCLING
Increase 30% recycle recovery

Reduce CO₂ 
emissions by over 10,000 kg CO2 eq

GLOBAL STRATEGIC 
ALLIANCES

Regulatory Defense: Enforce 
Bans on Illegal Imports and 
Untaxed Operators to Restore 
Fair Competition.

Target Difficult Streams: 
Implement Specific Recycling 
Protocols  of Waste Management 
and Recycling

Close the Gap: Reduce the 
Uncollected Waste Gap Through 
Mature Take-Back Networks .

Implement Full 
Digital Traceability 

Scaleup the "GreenMed Loop" 
from 40 to 100 Hospitals 

Nationwide.

Responsible Supplier 
Criteria and Programs 
for PVC Recycle

PPC–AVC 
Collaboration and 
Sign Agreements 
with Major PVC 

Convertor.

Present the Thailand Recycling Model to 
ASEAN Vinyl Council (AVC) as a Blueprint 

for other Countries.

ASEAN Hub: Establish Thailand as 
the Center of Excellence for PVC 
Recycling in ASEAN.

Closed-Loop rPVC 
Products

EXPAND HOSPITAL AND 
PRODUCT COVERAGE

SCALING FORWARD
Next Phase of Circular Growth

STRENGTHEN REGIONAL 
(ASEAN) COLLABORATION

INTEGRATE DIGITAL TRACKING 
AND DATA PLATFORMS

Leverage the ASEAN Vinyl Council (AVC) to 
scale Thailand’s circular healthcare model 

across ASEAN.

Share best practices, technical standards, 
and regulatory approaches for medical PVC 

recycling.

Implement digital systems to track PVC waste from 
source to final product.

Develop a centralized database for MFA

Support data-driven decision-making for policy, 
investment, and scale-up planning.

Increase the number of participating hospitals, 
prioritizing large regional and other countries.

Diversify circular product applications

Establish standardized protocols to ensure 
consistent quality, safety, and traceability 



Thank You 

The Petroleum and Petrochemical 

College, Chulalongkorn university

Soi Chulalongkorn 12
Wangmai, Pathumwan
Bangkok 10330, Thailand

http://www.ppc.chula.ac.th/

manit.n@chula.ac.th

The Petroleum and Petrochemical 
College, Chulalongkorn university

Linked in: ASEAN Vinyl Council (AVC)

Facebook: ASEAN Vinyl Council (AVC)

Facebook: The Petroleum and Petrochemical 
College (PPC) Social Innovation


