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Source: https://ourworldindata.org/grapher/global-plastics-production
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Source: https://ourworldindata.org/uploads/2018/08/plastic-fate.png
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Source: https://ourworldindata.org/grapher/plastic-waste-by-sector
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Source: https://www.researchgate.net/figure/Regional-per-capita-plastic-consumption-data-kg-year-8_fig1_316457756
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Production, recycling and disposal of plastics
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Source: Costa-Vells (2014) “Global recycling markets: Plastic waste, a story for one player – China”
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Production, recycling and disposal of plastics

Status quo in Chile

• Plastic consumption: 1 Million ton

• Recycling cuota: 8%

• Extended producer responsability law (Ley REP 20.920)

• Single use plastics law (Ley 30.884)



Mechanical recycling



In Chile, actually a person 

uses between 1 and 2 

masks/day (17 Million = 80 

tons).

Disposabel masks are made of 

polypropylene (PP), a material 

that does not degrade.

This waste, when not managed, 

contaminates different 

ecosystems and damages wildlife.

During 2020, UDT was authorized by the sanitary authorities (SEREMI de Salud Biobío) to initiate

the first pilot Project in Chile for face mask recycling. 

Face mask recycling



The masks are milled and metal 

particles from the nose clip are 

separated.

The material is pelletized and 

characterized.
According to client wishes, pellets 

are processed by injetion molding to 

obtain different kind of plastic

products.

A technical data sheet for the recycled material is provided with background information for the

subsequent plastic processing company.

4: Grinding 5: Mechanical processing 6: Plastic transformation into products



Face mask recycling

Autorización SEREMI de Salud
Convenio ASIPES - UDT



Thermochemical recycling



Pyrolitic degradation of polyolefins
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Pyrolitic degradation of polyolefins

GC pyrolitic products
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Source: UDT – Chile. 

Paraffin wax sample

HDPE pyrolysis at 450 °C and 100 mbar.



Our technology for plastic pyrolysis

What we learnt:

• How to control thermal degradation

• To understand the importance of reaction temperatura and time

• To obtain different fractions of pyrolytic products

Raw materials

(HDPE, LDPE, PP)
Melting process Pyrolysis

Condensation /

Fractionation



From the laboratory to the industrial plant

Py-GC-MS

Source: UDT – Chile. 

Importance:

• Understanding primary reaction mechanism

• First screening for new raw materials

• Helping to solv problems at larger scale

• First approach to find the right treatment temperature for each sample

Mass of samples: ˂ 1 mg

Experimental time/sample: 50-90 min

Schimadzu QP2010

Pyrolyser Egapy 3030



From the laboratory to the industrial plant

Bench scale

Source: UDT – Chile. 

Batch reactor
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From the laboratory to the industrial plant

Pilot plant

T= 380ºC

Source: UDT – Chile. 

T= 380ºC

Fractionation
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From the laboratory to the industrial plant

Pilot plant



Pilot plant

From the laboratory to the industrial plant



Products

Gases, liquids, solids

Source: UDT – Chile. 



Products and applications
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Questions

• To what extent and within what period will we be able to substitute plastic 
materials?

• How can the logistic be organized? 

• Small local solutions, big national solutions?

• Incentives for whom?

• What technologies are best siuted for local conditions?


