
نوآوري هاي فناورانه در صنعت بازيافت 



What is plastic pollution?

Plastic pollution is the accumulation of plastic objects in 
the Earth's environment that damages habitats and kills 
wildlife. 

Floating on the surface Suspended in the water On the seabed



From the 1950s to the 70s, only a small 

amount of plastic was produced, so 

plastic waste was relatively manageable.

By the 1990s, plastic waste generation 

had more than tripled in two decades, 

following a similar rise in plastic 

production.

In the early 2000s, our output of plastic 

waste rose more in a single decade than it 

had in the previous 40 years.

Today, we produce more than 300 million 

tones of plastic waste every year. That’s 

nearly equivalent to the weight of the 

entire human population.



















The New Plastics Economy 
Rethinking the future of plastics 
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Oil derivatives 
(with embodied energy)

PET 

production 

plant

Total plant energy
(inc. transport, heat, light…)

Energy mortgage 

Bottle

blow-

molding

plant

Total plant energy
(inc. transport, heat, light…)

Energy mortgage

PET granules 
(with aggregated embodied 

energy)

EXAMPLE: primary production of PET bottles

Energy/bottle = 

number of bottles out
∑

total energy in

Energy/kg PET = 

kg of PET out
∑

total energy in



Energy (and use) audit of recycling of PET

Used plastic bottles 
(inc. collection transport energy) Polymersorting, 

cleaning, 

dicing, 

packaging plant

Total plant energy
(inc. transport, heat, light…)

Energy mortgage 

Recycled PET granules 
(with aggregated embodied energy

-- and contaminates)

Plant for use of  

recycled PET

Energy mortgage

Total plant energy
(inc. transport, heat, light…)

kg of fleece out

Energy per kg of fleece = 

kg of fleece out∑
total energy in



Glass PE PET Alu Steel

Container

Type

Mass
[g]

325 38 25 20 45

Mass/volume
[g/litre]

433 38 62 45 102

Energy/Mass
[MJ/kg]

14 80 84 200 23

Energy/Volume
[MJ/litre]

8.2 3.2 5.4 9.0 2.4

Eco-impact per unit of function

Function: contain 1 litre of fluid

The winner is 

steel.

The losers are 

glass and 

aluminium.



Energies and prices of virgin and recycled plastics 

Commodity
plastics

Embodied energy, 
virgin material 

(MJ/kg)

Price*,
virgin material 

($/kg)

Embodied energy, 
recycled material 

(MJ/kg)

Price*,
recycled 

material ($/kg)

HDPE 77 - 85 1.9 – 2.0 ≈ 35 - 45 0.84 – 0.97

PP 75 - 83 1.8 – 1.85 ≈ 35 - 45 0.99 – 1.1

PET 79 - 88 2.0 – 2.1 ≈ 60 - 64 1.1 – 1.2

PS 96 - 105 1.5 – 1.6 ≈ 40 - 50 0.75 – 0.86

PVC 63 - 70 1.4 – 1.5 ≈ 35 - 40 0.77 – 0.99

*Spot prices, November 2018

The messages:
•Both the embodied energy and price of recycled plastics are about half that of virgin material
•The lower price reflects the lower quality of the recycled material, limiting its use
•Because of this the contribution of recycling to current plastic consumption is small



Recycling of polymers: the reality

Because of the problems outlined on the previous slides, the contribution 
of recycling to current plastic consumption is small.
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Recycling Statistics

Where Recycled PET Ends Up

Other includes:  Compounded 

Resin (2%), Tolled (1%), Clean 

Export (1%) 



























Volvo Aims for 25 %Recycled Plastics in New Cars from 2025
Company unveiled specially-built version of its XC60 plug-in hybrid SUV that incorporated recycled plastics





How plastics are sorted



دانشگاه‌ها،باارتباطمدارس،درحضوررسانه‌ای،محتوایتولیدعمومی،بخشیآگاهی•

فرهنگ‌سازی

وحوهنپلاستیکی،زباله‌هایتولیدمیزانخصوصدردقیقآمارمانندتخصصیاطلاعاتارائه•

(پژوهش)بازیافتصنعتدرکشورهادیگربامقایسهدرایرانجایگاه،آنبازیافتمیزان

عملیارها‌یراهکارائهنیزوآتیوضعیتپیش‌بینیبازیافت،وزبالهتولیدموجودوضعیتتحلیل•

لمللیابینوملیسطحدربازیافتبهبودوزبالهتولیدکاهشبرایراهبردیاقداماتجهتمفید



ایراندرپلیمرهاانواعبازیافتومصرفتولید،زنجیرهمطالعه•

دنیادرمشابهشرکت‌هایوفعالاستارت‌آپ‌هایکردندنبال•

فرهنگ‌سازیبابازیافتسطحارتقا•

دولتیمراکزوهاسازمانباهمکاریسطحارتقا•

جهانوایرانفناوریوعلمهایپارکوهادانشگاهباارتباط•

علمیمحتوایتولیدبارسانه‌هادربیشترفعالیتومشارکت•

اطلاعاتیمراکزباارتباطبرقراریوشناسایی•

مبدادرتفکیکبرایلازمهایزیرساختایجادبامالیمنافعودرآمدکسب•



ویرا‌بسپار‌برتر‌شرق

آنازیافتبوپلاستیکیزباله‌هایتولیدکاهشجهتخوداجتماعیمسئولیتنقشایفایراستایدر

بازیافتدرحوزهتخصصیوعمومی‌بخشیآگاهیهدفبازمینهایندرشدهاحساسخلأو

.استنمودهفعالیتبهآغازپلاستیک

یافتبازفعلیوضعیتدربارهدقیقآمارواطلاعاتارائهباتابرآنندمجموعهاینگردانندگان

بازیافتبهبودجهتکلانوفردیراهکارهایآتی،شرایطپیش‌بینیوایراندرپلاستیک

.دهندارائهراپلاستیکیزباله‌های




