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The greater use of recycled plastic materials 
demanded by regulators to meet plastics circular 
economy strategies requires continued advance-
ment in odour reduction of recycled plastics to 
meet consumer quality standards. Research and 
technology organisations and leading manufactur-
ers of recycling equipment are now making 
considerable progress in this direction.

Odour is one of the factors that can hinder the 
uptake of recycled plastics in new products, 
specifically those related to high added-value 
applications. “Many typical applications that 
currently use recycled plastic materials can with-
stand certain levels of odours in the finished 
products, such as some urban and outdoor 

furniture products, carrier and garbage bags, pipes 
and containers,” says Enrique Moliner, researcher in 
the Sustainability and Industrial Recovery depart-
ment at Aimplas, the Spanish plastics technology 
centre. “However, in order to increase the demand 
for recycled plastics and expand the market 
towards higher value applications, it is necessary to 
develop new recycling processes that provide high 
quality materials able to meet more ambitious 
technical specifications, including those related to 
lower odour levels.

“The European circular economy strategy for 
plastics already foresees measures to promote a 
wider use of recycled plastics in key sectors like 
packaging, construction and automotive. Many 
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Reducing odour to meet 
consumer demands
Continued advances in greater use of recycled plastics 
materials in consumer products depends on effective 
odour reduction. Mark Holmes finds out more
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leading brands and manufacturers in these and 
other sectors are setting strategic objectives in this 
regard. The expected trend will therefore 
be the development and improvement 
of recycling technologies, including 
those aimed at removing contaminants 
causing odours and other technical 
problems to satisfy the needs of these 
sectors and applications. This will in turn 
open the door to greater treatment of 
plastic waste not currently recycled 
because they do not find a market niche.”

Removal of odours will be particularly crucial 
to allow a wider and increased use of recycled 
plastic materials in high added-value applications, 
such as automotive or electronics. “These sectors 
consume large amounts of different plastic materials 
and generate important amounts of plastic waste, 
but their uptake of recycled plastics still has limita-
tions due to high technical and quality specifica-
tions,” Moliner adds. “Plastics recycling processes are 
continuously being improved and it is now possible 
to find secondary raw materials with the quality 
required for some specific applications in automo-
tive and electronics sectors, although the supply of 
these high quality recycled plastics is still limited. In 
addition, they cannot be used for just any applica-
tion. For example, the automotive industry still faces 
problems of using plastic parts with high recycled 
contents located inside the vehicle cabin, mainly due 
to odour problems. Therefore, new technological 
developments are required to increase odour 
removal efficiency, which will result in higher 
recycled plastic content in automotive, electronics 
and other high added-value applications.

“The focus of much technological development 
is on post-consumer plastic waste, and specifically 
on packaging waste, not only related to odour 
removal but also for collection, sorting and process-
ing. Post-consumer plastic packaging waste has 
many different origins – for example, household, 
different business and industries, and agriculture. 
So it can be contaminated with a wide range of 
residual substances from food, cosmetics, deter-
gents, agrochemicals and other industrial products 
resulting in many different odours in recycled 
plastics. Odour reduction is a key area of interest 
for waste with high organic matter loads, such as 
food packaging, which is a major source of plastic 
waste. Other types of packaging waste are also 
receiving special attention, because they require 
specific and alternative technological solutions 
according to the type of contaminants causing the 
odours. The cost-effectiveness of the technologies 
– both in terms of investment and operation – is a 

key factor for its implementation by the recycling 
industry and to make the resulting recycled plastic 
materials competitive against virgin ones.

“The European circular economy strategy for 
plastics also stressed the need to generate more 
confidence in the quality of recycled plastics 
through standardisation. This is leading to a 
revision of the existing technical standards for 
recycled plastics, while another area of interest that 
has emerged more recently is the development of 
technical standards for the characterisation of 
odours in plastic waste and recycled plastics.”

Aimplas is currently working on providing 
customised solutions to reduce odour problems in 
recycled plastic materials. The organisation works 
with a wide range of technological solutions and 
adapts them according to the needs of specific 
cases. These range from the improvement of 
conventional washing processes to the implemen-
tation of more innovative decontamination pro-
cesses. These include improved washing processes 
by applying modifications in temperatures, 
residence times and/or types and dosage of 
washing agents. Another involves the removal of 
organic compounds through the use of oxidising 
agents (like ozone) in a dry or aqueous medium.

Twin-screw extrusion with high degassing 
efficiency is also used, as well as decontamination 
in the extrusion process using extracting agents, 
including water, solvents or supercritical fluids. A 
further technique is the degradation of organic 
compounds in plastic waste using enzymatic 
cocktails in an aqueous medium. Finally, there is 
the use of specific additives for odour reduction, 
which can be used in combination with the other 
technologies to achieve synergetic effects. Some of 

Above: Aimplas has coordinated the Life Extruclean 

project to develop new plastic waste recycling 

technology for hazardous substances and mixtures 

that are more efficient than existing ones
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these technological solutions have been devel-
oped and tested by Aimplas at a laboratory or pilot 
plant scale, while others have already been 
transferred and tailored to the needs of companies 
that have implemented them at the industrial level.

Specifically, Aimplas has developed an innova-
tive recycling technology for thermoplastics that 
combines an extrusion process with supercritical 
carbon dioxide (sc-CO2) to achieve higher decon-
tamination levels and improved quality of the 
resulting recycled materials. CO2 at supercritical 
conditions (critical temperature Tc ≥ 31.1ºC and 
critical pressure Pc ≥ 73.8 bar) behaves as a hybrid 
between a gas and a liquid. It allows advantage to 
be taken of both the diffusion properties of gases 
and solvent properties of liquids to remove volatile 
contaminants from the molten plastics during the 
extrusion process.

Moliner adds that sc-CO2 is inert, inexpensive, 
odourless, easily available and environmentally 
friendly, while being excellent for dissolving small 
and non-polar organic compounds. “The technol-
ogy combining the extrusion process with sc-CO2 
has demonstrated its cost-effectiveness for the 
recycling of critical plastic waste streams that were 
either traditionally not recycled or their use was 
limited to low added-value applications because of 
their limitations in terms of mechanical or organo-
leptic properties,” he says. “These technical 
limitations are due to the presence of critical 
substances in the plastic waste, such as hazardous 
substances, volatile compounds and/or odours, 
which are difficult to eliminate using conventional 
recycling technologies. The use of sc-CO2 was 
therefore demonstrated as a viable treatment 
alternative to achieve higher decontamination 
levels. Because CO2 is directly applied in the 
extrusion process to obtain recycled pellets, it 
enables continuous working, leading to very good 
productivity rates.”

Aimplas developed the sc-CO2 technology at a 
pilot plant scale, and it was later applied and scaled 
up by industrial partners for two different industrial 
applications. These were: recycling of post-consum-
er polyethylene packaging for solvents and 
phytosanitary products; and recycling of post-
industrial waste from printed polyolefin films.

“Both cases are examples of the successful use 
of the proposed recycling technology in terms of 
efficiency for the removal of contaminants and 
odours, production costs and quality of the 
resulting recycled plastics,” says Moliner. “The 
technology was scaled up by the industrial partners 
using their existing equipment. In fact, one of the 
great advantages of this technology is its flexibility 

in terms of potential implementation for various 
purposes, sectors and end users – from recyclers to 
manufacturers of plastic products – through the 
adaptation of existing extrusion lines. Moreover, 
the technology was able to improve the effective-
ness of the removal of contaminants and odours in 
both cases. An increase in decontamination 
efficiency compared to conventional treatment 
processes of 50-70% was possible depending on 
the case study, with the resulting recycled plastics 
showing an improved quality that makes them 
suitable for the same or similar applications than 
the original materials.”

In future developments, Aimplas is continuously 
working in the field of odour removal, looking for 
new processes as well as optimising existing ones 
to make them more efficient and lower cost. “We 
are working both on continuous processes, for 
example using solvents as extracting agents inside 
the extruders, as well as in batches by using 
solvents and other chemicals in reactors,” says 
Moliner. “We are using our current technological 
developments to deal with contaminants and 
odours in various types of post-consumer plastics 
like food packaging, fuel tanks and automotive 
deposits. We have also started to work with 
enzymatic cocktails to remove odours in plastic 
waste with high organic matter loads. Other areas 
in which we are working are the development of 
testing methods for the characterisation of odours 
in plastic waste and recycled plastics, which are 
being tailored depending on the waste source, and 
related contaminants, and the expected applica-
tion for the recycled plastics.”

Recycling machinery manufacturer Erema 
Group agrees that the demand for recyclates made 
of post-consumer plastics is rising and are being 

Above: Aimplas takes part in the Clipp+ project, led by UK company 

Skymark, with the objective of achieving new technology to recycle 

printed films and remove odours and contaminant substances
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increasingly used for producing higher quality end 
products where odour reduction is essential. An 
example of this is the first packaging using HDPE 
post-consumer recyclates in the cosmetics field for 
shower gel bottles that the company has been 
involved with. In addition, other examples include 
flexible packaging made of household waste and 
in the agricultural sector where odour reduction is 
a major consideration in recycling and producing 
blown or stretch films.

“Post-consumer packaging from the waste 
collection system has to be free of impurities and 
contamination, as well as all volatile odour-causing 
substances in the used plastic, and have to be 
removed during the recycling process,” says 
Clemens Kitzberger, Business Development 
Manager Application Post Consumer. “Key areas for 
odour reduction are rigid PP and HDPE bottles and 
containers, flexible materials from the waste 
collection system such as the agricultural sector 
and supermarket film, waste from electrical and 
electronic equipment, and PP automotive compo-
nents. Virgin materials for rubber compounding 

applications also require odour reduction.”
Erema has developed a number of products to 

work together to help solve the problems of 
odours in recycled plastics – RegrindPro, Laserfilter 
and ReFresher. The company says that the Intarema 
RegrindPro offers gentle processing in combinati-
on with high-performance filtration. The system is 
able to handle thick-walled regrind particles and 
high bulk density materials, for example PE, PP, 
ABS, PS and mixtures of them. Regrind sources 
include packaging, automotive applications, waste 
electrical and electronic equipment, household 
waste, and building/construction waste. A moisture 
content of up to 8% can be processed, as well as 
heavy, varying contamination with a multitude of 
impurities, such as rubber, silicone, soft contami-
nants like wood and paper, and contaminating 
polymers including PET and PA.

A preconditioning unit warms thick-walled 
regrind particles homogeneously, providing a 
longer residence time. This is made possible by 
slower turning of a new rotor disc with a higher 
filling level at the same time. Consequently even 
high moisture levels are reduced as the regrind is 
prepared for the extruder. Fillers, such as calcium 
carbonate, are distributed homogeneously due to 
the longer residence time and high filling level. Due 
to the preconditioning unit, the extruder is fed 
warm instead of cold. Advantages over conventio-
nal systems include that a short extruder screw is 
enough to melt the already dry and thoroughly 
warmed regrind particles, while the resulting shear 
stress is low and the melt quality is high.

For a clean melt, efficient filtering is required 
and following the gentle preparation of the 
RegrindPro, the company’s Laserfilter is employed. 
Dirt particles and impurities such as silicones are 
not reduced in size before filtration and are 
therefore large enough to be easily removed from 
the melt. The early removal of these undesired 
materials means they can no longer outgas and no 
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unpleasant smells develop. A re-design of the 
Laserfilter scraper geometry means that rubber- 
like, non-melting contaminants, such as silicones 
and linked polymers, are lifted particularly quickly 
and continuously from the screen. Final homogeni-
sation of the melt downstream of filtration and 
upstream of degassing enhances the subsequent 
degassing performance and improves the charac-
teristics of the melt.

The RegrindPro also features high-performance 
degassing, says Erema. This takes place effectively 
in three stages. Initial degassing already occurs in 
the preconditioning unit. Step two is reverse 
extruder degassing – made possible through 
optimised screw design. The final double venting 
degassing at the extruder is particularly effective 
and removes gases that are still present in the melt.

Erema adds that any remaining, low volatile, 
high molecular odour substances are removed 
from the pellets through the ReFresher. The 
ReFresher is a thermal-physical cleaning process, 
without additives. The cleaning process eliminates 
odours caused by low volatile, high molecular 
substances. The technology keeps the pellets at the 
required temperature to allow volatile materials to 
be discharged quickly and substantionally. The 
system is energy-saving, using the energy from the 
pellets preheated in the extrusion process. Due to 
stable process preparation, only relatively short 
residence times are required inside the ReFresher.

One recent project that Erema has been 
involved in is with Werner & Mertz in the cosmet-
ics industry, where shower gel bottles for Frosch 
Senses are now made of 100% recycled HDPE. This 

is the first packaging with HDPE post-consumer 
recyclates, from such highly contaminated sources 
as the Yellow Bag consumer waste collection in 
Germany, for use in the cosmetics field. This was 
made possible by a special treatment process for 
HDPE that Werner & Mertz developed in a joint 
project with The Green Dot and Erema.

For conversion to 100% recyclates, the material 
had to be not only technically suitable but also 
odourless because the scent of a shower gel is 
particularly important to consumers. Consequently, 
the granules from the waste collection system had to 
be free of impurities and contamination. All the 
volatile odour-causing substances in the used plastic 
were removed during the recycling process. The 
Intarema RegrindPro extrusion system, equipped 
with the ReFresher module, was used to meet the 
challenges of processing this plastic waste.

With the European Union’s circular economy 
package setting higher recycling targets, odour 
reduction is definitely a hot topic because it greatly 
improves the quality of the recycled pellets, 
according to recycling technology specialist 
Starlinger. “Customers continue to schedule a lot 
of test runs at our technical centre,” says Christian 
Lovranich, Head of Process Engineering. “A popular 
application is HDPE bottles for detergents or 
personal care products such as shampoo that still 
smell of the scented liquids that they were filled 
with. The goal is to accomplish bottle-to-bottle 
recycling in this area also – to recycle these bottles 
and reuse the recycled pellets in the production of 
new detergent bottles. Another product that 
requires odour reduction is LDPE post-consumer 
film, either from agriculture or from household 

Below: Frosch Senses shower gel from 

Werner & Mertz are being packaged in 

bottles made from deodorised rHDPE

A range of products including agricultural film and 

HDPE bottles for shampoo and personal care products 

and detergents are tested in Starlinger’s technical 

centre for odour reduction in bottle-to-bottle recycling
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waste. Agricultural film may develop a musty smell 
during recycling, whereas pellets created from 
household waste tend to develop a distinct smell 
due to paper residues from labels.”

Starlinger says that its odour reduction technol-
ogy tackles this problem through eliminating the 
substances causing the smell. This is important 
because, otherwise, they get trapped in the final 
pellet and may reappear later when they are used 
in the manufacture of new products. Starlinger’s 
customary set-up is a RecoStar Dynamic recycling 
line with a C-Vac module for the highest degassing 
demands, which in combination with melt filtration, 
already eliminates most of the substances causing 
the smell and whatever is left is removed by the 
company’s smell extraction unit. Starlinger present-
ed this technology at the K show in 2016, and it has 
proved a highly efficient solution that performs well 
in a variety of applications, even though customer-
specific adaptations may be necessary – this is 
determined during test runs with the customer’s 
material. “Circular economy means that we must 
find ways to reuse recycled pellets for the same 
product – thereby preventing the unnecessary 
wastage of primary resources,” adds Lovranich.

Plastics additives manufacturer Struktol has 
expanded its line of products targeting odour and 
VOC control for automotive, packaging and 
recycling applications. The company says that the 
product line combines various technologies 
focused on solving even the most complex odour 
and VOC problems. The products can range from 
simple odour mask/lubricant blends designed to 
disguise odours to complex neutraliser plus 
absorber blends intended to deactivate specific 
odour-causing species and fix low molecular 
weight volatiles in plastic resins and compounds.

Struktol RP 17 is a combination lubricant and 
odour neutralising mask that was originally 
designed to reduce/eliminate process-generated 
and end-product odours in wood-filled plastic 
compounds. The product has been modified for 
use in a variety of polymer resins and compounds 

that require the multi-functionality of lubrication, 
mould release and odour reduction. RP 17 can be 
used in recycling applications, as well as automo-
tive interior compounds, where neutral odour may 
be a requirement. Struktol RP 53, a blend of odour 
neutralising chemistries, is ideal for difficult, 
high-odour compounds containing problematic 
species such as mercaptans, amines and phos-
phites. The product can be used in a variety of 
polymer resins but is primarily targeted at polyole-
fins. RP 53 can be used in recycling applications, as 
well as automotive interior compounds where 
odour reduction may be a requirement. The 
product is approved for FDA applications.

Struktol RP 59 is a blend of odour neutralising 
chemistries and VOC absorbers intended for 
difficult, high-odour, and high volatile content 
compounds. The product can be used in a variety of 
polymer resins but is also primarily targeted at 
polyolefins. The company says that RP 59 is effective 
in packaging applications to not only reduce or 
eliminate odours in the packaging polymer, but also 
absorb odours coming from the packaged product. 
These products work at low loading levels and can 
be easily added into most processes, including 
compounding, direct extrusion and injection 
moulding. In addition, Struktol says that it is doing 
custom product design around odour and volatile 
reduction in a variety of resin types.

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.aimplas.net

� www.erema.com

� https://werner-mertz.de

� www.starlinger.com

� www.4struktol.com

� www.luxus.co.uk
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