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• Waste services, raw materials  
Annual revenues €1.0 billion 

• Nine countries  

• Market leader in the Benelux 

• Top 10 player in Europe  

• Approximately 5,800 
employees  

• 150,000 customers 

• 1 million households 

van Gansewinkel Groep 



Collection & Services 

Van Gansewinkel 

• Collection of 5 Mt per annum  

• Market leader in the Benelux 

• Also active in France, Poland and Czech 

• 1,800 collection vehicles  

• 150,000 customers (mainly business)  

• Over one million households  

• Broad and compact collection network  

• Automated route planning and 

  route optimization  

• Alternative types of transport  

 

 

 

 



Recycling 

• Separation and recycling of materials 

• Separation techniques: air pressure, 

infrared amongst others 

• Reclamation of raw materials 

• Important supplier of metals, plastics, 

wood, paper, glass and rubble granules 

• Separation and recycling of over  

 1 Mt glass and electrical &  

  electronic equipment 

• Production of Forz 

 
 

Coolrec, Maltha and Van Gansewinkel Minerals 

 



The trip with the Beagle through the Indian 

Ocean 

• 2009 was the  

 year of Darwin  

 (1809 - 1882) 

• VPRO remake of the journey 

with the Beagle 

Then: Origin of species 

Now:  Future of species 

 

• Episode about plastic soup 

• Indian Ocean  

• Boskalis, van Gansewinkel and 

Algalita as guests / researchers 



Beagle-experiences 

Clipper “Stad Amsterdam” 

Length: 76 m, width 10,5 m 

Draught 4,8 m 

Number of sails: 31 

Velocity under sail: 16,5 knots 

Velocity on engine: 11 knots  

Indian Ocean  

From Perth to Mauritius 

21 days on sea  

3 ships and Imani 

12 times fished for plastic  



Trying of different nets 

Manta trawl 3 – 4 knots      

      Flying Dutchman: 10 knots  



More sea life than plastic in the nets 

In the beginning many Portuguese man-of-wars  



Also curious species  



This is a grown up oarfish 



Research to do.. 

No caviar 

but coffee 

sludge  

Plastics from 

the stomach of 

an Albatross 



Route through the Indian Ocean gyre 

AREA OF INDIAN OCEAN GYRE  

= 4,320,000 nm2  or 14,817,185 km2 

(from “Flotsametrics” Ebbesmeyer, 2009) 
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Amount of Plastic in Indian Ocean Gyre 

Flying Dutchman width                       -              0,14 m 

Mean length trawl  (9 kn x 20 hr)    -     x 325.000 m 

Mean surface                            -          45.000 m2 

• Conservative estimation of 5-10g plastic per trawl 

•  Density 100 – 200 gram / km2 

•  Surface  Indian Ocean Gyre is 14.8 million km2 

•  1.500 – 3.000 ton plastic soup in Indian Ocean Gyre 

 

• But: Rough estimation! 

• Not sailed through the ‘center’ of the Indian Ocean Gyre! 

• Unknown:  

     how much POP’s ?? 

Every time there was plastic in the net! 

 

Even in the middle of the ocean, 

Thousands of miles from the coast  

 

But too small and to less to clean up 

economically 

 



The Great 

Pacific 

Garbage 

Patch  

  Charles Moore 

Photo courtesy of the Algalita Marine Research Foundation  

‘PLASTIC CONTINENT’ 



Plastic soup, unfortunately no plastic island 

•Less or no large 

pieces of plastic 

•From 0 – 5 cm 

•In the Pacific: until 

30.000 pieces per 

km2 

•On weight basis 6 

times more plastic 

than plankton 

•At a surface of 8,6 

million km2 drifts 44 

million kg waste 

•About 5 kg per km2 

 



The great Pacific Garbage Patch 

The Independent, Febr. 5th, 2008: “continent-sized vortex” 



But there is more…. 



Possible solutions 

Stimulate collection and recycling 

 deposit, take back systems, publicity/awareness 

Redesign of plastic and plastic products 

Legislation, enforcement 

Not: clean up of oceans 

Yes: beach clean up actions, fishing for litter 

     clean up of river estuaries 

More research: 

• Ecological & ecological effects 

• Monitoring of plastic on beaches, seas and in oceans 

• Role of the rivers in transporting of waste 



Plastic is widely used since World War II (Bakelite to replace horn) 

More and more types for more and more applications 

 
A polymer is a large molecule composed of many repeated subunits, 

known as monomers. Because of their broad range of properties, both 

synthetic and natural polymers play an essential and ubiquitous role in 

everyday life. Polymers range from familiar synthetic plastics such as 

polystyrene (or styrofoam) to natural biopolymers such as DNA and 

proteins that are fundamental to biological structure and function. 

Polymers, both natural and synthetic, are created via polymerization of 

many monomers. Their consequently large molecular mass relative to 

small molecule compounds produces unique physical properties, 

including toughness, viscoelasticity, and a tendency to form glasses and 

semicrystalline structures rather than crystals. 

What is plastic? 



World plastic production 1950 - 2011 

Success story plastics 

 
Continuous growth 

 for more than 50 years 

 

Production 

 from     1,7 Mln. t  1950  

till        280 Mln. t  2011 

 

Average growth 

     1950 - 2010  

 + 9,0 % yearly 



01 PET  

02 PE-HD  

03 PVC  

04 PE-LD  

05 PP  

06 PS  

07 O  

 Plastics: 

Plastics used for packaging 



Techniques of plastic recycling 

 

   



Mechanical recycling 

Mechanical Recycling refers to mechanical processes (grinding, washing, 
separating, drying, regranulating and compounding)  

• For mechanical recycling only thermoplastic materials are of interest 

• Different polymers are generally non-miscible or compatible with each other.  

• Only feasible for homogeneous, single polymer streams or for defined mixtures of 
polymers that can be effectively separated into the individual polymers. 

• The market value of recyclates is directly linked to virgin prices.  
− Lower price than virgin 

− Marketing of eco-friendly recyclates is not strong enough to get the same price (or even 
more) 

 

Examples of mechanical recycling of post-consumer plastics waste: 
− The recyclng of clean PP crates  

− PE-LD films used in agriculture and industrial packaging => refuse bags 

− PET bottles used for drinks packaging recycled into polyester fibres, sheets or containers.  

− Low grade, thick products like shelves, roadside poles. (with additives as wood, textile) 



Feedstock recycling 

FEEDSTOCK RECYCLING is a particularly attractive option for difficult to recycle plastics 

that allows them to be turned into valuable chemical building blocks that can then be 

used in various applications.  

• Processes  

− depolymerisation processes   

− pyrolysis  

− gasification 

• Examples 

− laminated and composite plastics  

− low quality mixed plastics  

− plastics contaminated with paper, food 

• Several technologies have been or are being developed.  

− investment levels and energy consumption => large-scale plants  

− how to ensure the supply of sufficient input materials of the right quality?  



Energy recovery 

Energy recovery refers to operations that aim to use the released energy 
obtained during the combustion of plastics waste.  

• Energy can be used to produce heat and/or electricity for industrial use. 

− Power plant 

− Cement kiln  

• Application:  

− Plastic waste of bad quality 

− Mixtures of plastics and paper  

− Recycling is not beneficial from an environmental and economical aspects. 

 

 



Sorting of plastics  by NIR sensor techniques 

Traditional sorting techniques are: 

Sieving, windzifting, magnets, 

eddy current, ballistic 

separation 

 

With sensor sorting techniques all 

kind of properties can be used 

to sort out materials, beyond 

NIR other useable techniques 

are XRF, induction, shape- and 

colour recognition, etc.  

 

NEW: Robot sorting 

large small 

Mixed waste 

Sieving (40 

mm) 

windzifting 

heavy light 

Sorting 

wood, 

stones, etc. 

NIR 

HDPE 

NIR 

PET 

NIR 

PVC 

HDP

E 

PET 

PVC 

SRF 

Waste to 

energy  



Sorting of plastics by difference in density 

Densities of plastics 

   (kg/m3) 

LDPE   0,90 

HDPE  0,96 

PP  0,87 

PS  1,04 

PVC  1,25 

PET  1,4 

 

For plastics from electric goods 

also ballistic separation in water 

is used. 

 

New from TUD:  

 Magnetic Density Separation  

 3 products in one step  

Mixed plastics 

 

PE/PP/PET/PS 

Wet grinding 

and washing  

(5 – 10 mm) 

Liquid  

 

950 g/l 

Liquid  

 

1100 g/l 

PE/PP drying 

drying 

PET 

PS 

Water 

purification 

Waste 

(labels, 

etc.) 

PE/PP 

PS 

PET 
drying 



Problematic products (1) 

Sleeve labels,  a nightmare for PET recyclers 

• the sleeve labels are not coming off in the pre-wash systems 

• when heated they shrink even further 

• because the labels cover the bottle completely, optical sorters can’t see 

through to the bottle’s resin => other material or false color 

• the labels create processing problems: contamination, clumping in the dryer 

 

 



Problematic products (2) 

PET trays  

• not the same quality as for bottles 

• for  NIR not always apparent as separate PET 

• sort out of the PET stream with hands  

• Not recyclable at large scale => low price 

 

http://www.asia.ru/en/ProductInfo/1220558.html


Problematic products (3) 

Microbeads 

• Most cosmetic products contain microplastics 

• Microplastics are not retained by waste water treatment plants 

 



Economic aspects of plastic recycling  

 

Costs / ton   Revenues / ton     

      tariff revenu 

Collection 350 PET  8% 500 40 

Sorting 125 HDPE 10% 500 50 

Transport  100 PP 7% 550 39 

Recycling 125 Film 18% 100 18 

  Mix 40% 0 0 

    Residue 17% -80 -14 

Total costs/ton 700  Total revenues/ton   133 

Packaging plastics have a 

much better quality than 

mixed plastics from 

beaches, seas and oceans 

Packaging plastics

17%

4%

5%

6%

2%

16%
6%

44%

Foils

PP

PE

mixed PET

liquids

residue

unw anted plastics

mixed plastics

Chain deficit, 

even for pure 

PET, HDPE 

or PP  



Examples around the world 

Ban the plastic bag 

• Growing number of countries and cities, 
even China 

Deposit on plastic bottles 

• Germany, Denmark, Norway, Sweden, 
Switzerland  

• Perfect quality for recycling 

 

 Fishing for litter (KIMO) 

• Plastic in the nets 

• Free disposal 

Beach clean-up actions 

• MyBeach Cleanup 

 August 2013  

 

 



Ocean clean-up? 

•The oceans are really really big 

• 70% of the earth surface 

• 4.000 meter depth  

• Tropical hurricanes  

•The oceans contain the base of our food chain 

• How to separate plankton and micro plastics 

•Plastic from oceans is worthless 

• Most PE and PP, only energy recovery  

 

•Publications about ocean clean-up are counter 

productive 

• “We can go on with consumption and throw away 

because human ingenuity will figure out how to 

solve this environmental problem” 

 



Plastic Soup: Technological Limits and the 

Recycling Economy 

 

Who throws a bottle on the beach is a jellyfish  

     Who throws a banana on the street is a monkey 

Recycling is a small part of the solution: 

Good points of collection 

Pay for the collected plastics  

Changing the mindset is important  



Thank you for your attention 

  

Questions? 


