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1. Introduction 

 

Plastic is a unique material with a lot of benefits making it a highly valuable material for many 

functions and applications.  Further, the plastics industry provides significant contributions to 

the European economy providing a trade balance of 15 billion euros and contributing to 

almost 30 billion euros to public finances and welfare in 2018.  Global plastics production was 

about 359 million tons of which about 61.8 million tons were produced in Europe1.  While 

plastics can provide environmental benefits such as in maintaining food quality and safety and 

reducing food waste, they are responsible for the plastic pollution in our oceans and have a 

negative impact on our wildlife. For example, in 2010 about 8 million tons of plastics waste 

entered the ocean2.  Combined with the limits of natural resources a paradigm shift from a 

linear economy to a circular economy is necessary.  Recycling is one of seven principles of the 

circular economy and innovation plays an important role to find solutions3.   

 

Accordingly, this report aims to provide an analysis of the innovative activities in the recycling 

of plastic waste.  The analysis is performed through a review of the patent activity in the field 

of polymer recycling.  Various datasets were created as set out in the next section on search 

strategy and datasets.  For these datasets various analysis were carried including activity over 

time, grant ratio, main players, text pattern analysis enabling insight on nature of the activity 

as well as a patent value analysis for providing an indication of key innovations in the 

respective data sets. 

   

2. Search strategy and datasets 

 

A search was conducted in the Derwent database using the queries detailed in annex VIII.  First 

a query “main scope” was carried out as well as a general query for “plastic waste recycling”.  

Within the query of “main scope” a search was carried out for different polymer types 

(polyolefins, polyvinyl chloride, polyethylene terephthalate, polyurethane, polystyrene and 

 
1 Plastics – Facts 2019, An analysis of European plastics production, demand and waste data, retrieved from: 
https://www.plasticseurope.org/application/files/9715/7129/9584/FINAL_web_version_Plastics_the_facts2019_14102019.pdf 
2 Hannah Ritchie (2018) - "Plastic Pollution". Published online at OurWorldInData.org. Retrieved from: 'https://ourworldindata.org/plastic -pollution' 
3 Circular economy: How to shape a sustainable future? Retrieved from: https://solarimpulse.com/circular-economy-
solutions?utm_term=circular%20economy%20principles&utm_campaign=FR-
countries_en_%3Csearch%3E_%5Bstandard%5D_(members)&utm_source=adwords&utm_medium=ppc&hsa_acc=1409680977&hsa_cam=1135418
0624&hsa_grp=106568792570&hsa_ad=472514587084&hsa_src=g&hsa_tgt=kwd-
316393389041&hsa_kw=circular%20economy%20principles&hsa_mt=b&hsa_net=adwords&hsa_ver=3&gclid=CjwKCAiAv4n9BRA9EiwA30WND8OU
1VrR_fuQYpQDecX1Nt9HmbP1aPQwctBgVgNGjB3gFrWpDwM-UBoCl30QAvD_BwE#section-principles 
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polymethyl methacrylate) and a search for various chemical recycling methods (pyrolysis, 

hydrolysis, depolymerization, solvolysis and glycolysis).  The search results for each of the 

polymer types and each of the chemical recycling methods was then combined with the query 

for “plastic waste recycling”.  Each of the polymer types results thus obtained was uploaded 

in the tool “Patent Inspiration” to perform the various analysis4.  In uploading the polymer 

type search results to the tool, the various polymers were merged into one dataset of 

polymers.  Within the tool, the data was further cleaned out to remove false hits and reduce 

noise thus resulting in a dataset that contained a total of 4082 patent families for the 

“polymers” dataset. 

 

Each of the search results on chemical recycling methods was uploaded separately and 

analyzed separately.  After cleaning out each of the search results in the tool the following 

datasets were obtained: 

Depolymerization : 1081 families 

Glycolysis: 696 families 

Hydrolysis: 631 families 

Pyrolysis: 1742 families 

Solvolysis: 602 families   

For obtaining the dataset “solvolysis” the patents related to depolymerization were 

subtracted from the Derwent search results on solvolysis such that the “solvolysis” dataset 

relates solely to methods of extraction or dissolution of the polymers. 

  

 
4 https://www.patentinspiration.com/ 
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3. Polymers 

The polymers dataset was analyzed by examining the evolution of number of filings from 1966 

to 2020 (fig 3.1 number of publications per year of publication), the activity with time of the 

most frequent occurring companies (fig. 3.2) and the activity with time of the most frequent 

occurring academics in the dataset (fig. 3.3).  From these analysis it can be seen that the 

activity of innovation in the recycling of polymers has a long history and already started in the 

1960’s.  However, since 2000 and in particular since 2010 there has been a significant surge in 

the activity.  The innovation activity, particularly In recent years is heavily dominated by 

Japanese companies as can be seen from fig. 3.2. It can be further seen that innovation in 

plastic recycling is not only taken up by plastics manufacturers but by companies across the 

value chain including engineering companies as well as automotive companies.  It is 

noteworthy that chemical companies such as BASF, Bayer and Dupont do not show new 

patent applications since about 2000.  Amongst the academics (fig. 3.3) the innovation activity 

shows participation of Chinese universities besides Japanese universities.   

 

Fig 3.1 number of patent publications per year of publication related to recycling of polymers 
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Fig 3.2 Research activity of companies over time related to recycling of polymers  

 

Fig. 3.3 Research activity of academics over time related to recycling of polymers 

 

Figure 3.4 shows filing and granting of patents by applicant’s country and figure 3.5 shows the 

filing and granting of patents by inventor’s country.  Figure 3.4 shows again the dominance by 

Japanese applicants followed by German applicants and US applicants. Chinese applicants 

make out the fourth place.  The grant ratio is however lower for German companies compared 
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to the others in the top 4.  Also, it appears that a significant part of the German applicants 

filings are machine, system or device related patents.   

fig. 3.4 : Number of filings and grants (solid color) by applicant country 

A similar graph but using the inventor country instead of the applicant country shows that 

innovation is lead by Japanese inventors followed by Chinese and American inventors and with 

German inventors only making fourth place. 

 

fig. 3.5 Number of filings and grants (solid color) by inventor country 



Plastic waste recycling  essenscia vzw, November 2020 

 -8- 

 

The dataset was further analyzed to show the innovation activity over time related to various 

polymers (fig. 3.6).  This analysis was done by text pattern analysis looking at the occurrence 

of the text pattern “*poly*” in the claims by publication year of the patent.  After cleaning out 

to remove appearance of words like polymer, polymerization etc., the results in figure 3.6 

were obtained.  It can be seen that most of the activity is related to polyethylene.  However it 

has to be noted that “polyethylene” occurrence in the claim may also be in connection with 

polyethylene terephthalate (due to it being separate words), a polyester.  So the fact that 

polyethylene is at the top is a bit misleading and seems to rather indicate that recycling of 

polyesters is occurring most frequently in the dataset.  For all polymers, activity continues 

throughout the period investigated. 

 

Figure 3.6: innovation activity by polymer over time. 

 

Through text pattern analysis in the title, abstract and claims, the use of various recycling 

methods versus polymer type was investigated.  The result can be seen in figure 3.7.  As the 

figure shows depolymerization methods dominate the landscape and are being used with 

pretty much all type of polymers shown save for polyvinyl chloride.  Depolymerization may be 

carried out in various ways including by alcoholysis using an alcohol including glycol (glycolysis) 

or methanol (methanolysis)), acidolysis using an acid, hydrolysis using water and aminolysis 

using an amine.  These depolymerization methods are being used predominantly with 

polyesters and polyurethanes.  It should be noted that depolymerization does not necessarily 

mean that the polymer is broken down back into its monomeric constituents.  Indeed, 



Plastic waste recycling  essenscia vzw, November 2020 

 -9- 

polyesters such as polyethylene terephthalate (PET) may be subjected to alcoholysis to 

produce a polyester polyol which may then be used to produce a polyurethane foam5.  

Similarly, alcoholysis of waste polyurethane foam may be used to produce a polyether polyol6.  

Hence, this also explains the presence of polyol and polyether in the text pattern analysis as 

these seem to be more like resulting products rather than polymers that are being recycled 

through depolymerization.  Pyrolysis, thermolysis and solvolysis are other methods of polymer 

recycling whereby it should be noted that solvolysis overlaps with depolymerization to the 

extent it does not relate to the use of solving or extracting of the polymer.  Pyrolysis is used 

more often with polystyrene and polyolefins such as polypropylene.   

 

figure 3.7: Recycling methods versus polymers obtained by text pattern analysis 

 

In addition to the decomposition of polymers, the dataset however also included patents that 

are not directly related to decomposing a polymer but are related to waste management 

and/or separating of plastics from other components or separating plastics out of a mix of 

different plastics.  This becomes clear from a mapping of the CPC codes in the dataset (see 

 
5 CN 108250481A Univ Lanzhou tech, published 6/07/2018 
6 CN 107955206A SHANDONG INOV NEW MATERIAL CO.,LTD, published 24/04/2018 
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figure 3.8).  Patents were also found where plastic waste is directly used in producing other 

material such as for example in sealing asbestos cement7 or to combine with fresh new resin 

material to make rods or webs8 

 

 

Fig. 3.8 distribution of CPC codes in the dataset 

 

In the following sections, a specific analysis is made of depolymerization methods as well as 

the pyrolysis of polymers in recycling them. 

  

  

 
7 EP 2527051B1 
8 DE102008021063A1 
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4. Methods of recycling plastics 

4.1 Depolymerization of polymers 

A separate dataset was created focusing on depolymerization methods as methods for 

recycling various polymers.  Applicants and activity over time are shown in figure 4.1.  The 

figure shows early activity of Bayer and Dupont but not in most recent years. 

 

 

Figure 4.1.: Applicant activity over time 

It is further interesting to note that the dataset included also a patent related to the use of a 

micro-organism to depolymerize polyurethane which was interestingly from Toyota9. In the 

dataset there are 7 families that belong to applicants with Belgian inventors on the patent.  

These are represented in the table below:

 
9 JP2006158237A published 22/06/2006 
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Publication number Publication date Title Applicant 

WO2019219814A1  21 nov 2019 Improved method of recycling polyurethane materials RECTICEL [BE] 

EP2770015A1  27 aug 2014 Upgrading polyester wastes with silanes and their blends ARMACELL ENTPR GMBH & CO KG [DE] 

EP1645382A1  12 apr 2006 

Process for making a useable material from waste of expanded 

polystyrene and other solid waste BERTRAND ANDRE RAOUL [BE] 

AU4029001A  19 sep 2002 Method and apparatus for recycling and disposing of waste materials VICTOR GEORGE BENNETT 

WO0130880A1  03 mei 2001 Process for the preparation of a rigid polyurethane foam SHELL INT RESEARCH [NL], 

EP0652251A1  10 mei 1995 

Process for recycling waste elastomeric materials based on silane-

crosslinked polyethylene or ethylene copolymers LENS CABLERIES [FR] 

EP0510800A1  28 okt 1992 

Process for the treatment of mixtures of halogenated and non-

halogenated polymers CABOT PLASTICS LTD [GB] 

 

http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=WO&NR=2019219814&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=EP&NR=2770015&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=EP&NR=1645382&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=AU&NR=4029001&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=WO&NR=0130880&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=EP&NR=0652251&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=EP&NR=0510800&FT=E&DB=EPODOC&locale=en_EP
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Annex I shows the detail of some depolymerization related patents that were published in 

2017.  Most of these are from Chinese applicants. 

 

A patent value analysis was carried out on the dataset and is shown in figure 4.2.  In this 

analysis, patents are scored based on how often they are cited taking into account how recent 

they are and further on the basis of the size of the patent family.  The size of the dots in the 

figure below is an indication of the family size and the color shows the score.  With this 

analysis, the more significant patents can be identified in the dataset. 

 

 

Figure 4.2: patent value analysis for patents on depolymerization 

 

In figure 4.2, patents that have a high score (color more towards red) and/or a high number 

of citation are indicated with a number.  The detail of these marked patent families is shown 

in Annex II.  The most valuable patent is indicated with 1 and is a patent family from 1991 that 

relates to the continuous production of high molecular weight polyester resin intended to 

upgrade PET from recycled bottles. Patent family 5 and 6 are early patents that relate to the 

depolymerization of polyester and conversion of polyurethane foam to polyol respectively.  

Their relative high citation rate combined with their age shows the significance they likely 

have had for later innovations.  Patent families 7 and 8 have amongst the highest number of 

citations and both relate to polyester recycling.  It is further interesting to note that the patent 

value map does not include Chinese applications probably because mostly these do not have 

family members outside China in addition to having fewer citations. 
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4.2 Glycolysis of polymers 

The predominant method of depolymerization is alcoholysis which includes in particular 

glycolysis.  In glycolysis, the alcohol used in the alcoholysis of a polyester and in particular 

polyethylene terephthalate, is often ethylene glycol as it is also a product of depolymerization 

of PET and hence no further chemicals are introduced in the resulting mixture that may 

otherwise need to be removed.  A dataset was created to focus the analysis in particular on 

glycolysis. 

 

 

Fig. 4.3: Filing activity of companies related to glycolysis versus time  

 

As can be seen from figures 4.3. and 4.4, the activity with respect to glycolysis is dominated 

by Asian companies and academics in the last decade and a half.  The relatively young 

American company Resinate materials group (founded in 2007) shows most of the activity in 

recent years.  Most of these are related to the glycolysis of polyester.   

Through an analysis of materials being mentioned in the claims of patents on glycolysis, figure 

4.5 was created, showing that glycolysis is practiced on both thermoset and thermoplastic 

polymers but mostly on the latter.  Amongst the thermoplastics, polyesters and polyurethanes 

take about an equal share and the importance of PET amongst the polyesters is also evident 

from the figure.  Noteworthy is also the mention of carbon fibers as material in the claims as 

some of the patents are related to recycling of the plastic in composite materials. 
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Fig. 4.4: Filing activity of academics related to glycolysis versus time 

 

Figure 4.5: Materials mentioned in the claims of patents related to glycolysis 
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Fig. 4.6: Patent value map for glycolysis related patents 

 

In figure 4.6 the patent value map is shown of the patents in the dataset on glycolysis.  Annex 

III shows the detail of the patent families that are marked in the patent value map of figure 

4.6.  A key patent in relation to glycolysis appears to be the patent of Dupont of 1975 (number 

9 in figure 4.6).  This patent relates to recovery of dimethyl terephthalate from polyethylene 

terephthalate wastes and aims to provide a continuous process whereby the waste polyester 

can be depolymerized to produce monomers that can be re-used in the manufacturing of new 

polyethylene terephthalates.  Patent family number 10 from Fibers Industries PLC is likewise 

related to a continuous depolymerization of polyester and its high number of citations can be 

taken as an indicator of the importance of this patent in the field.  The recent innovation 

activity of Resinate materials Inc was already indicated above.  It is interesting to note that 

there is a patent (number 1 in figure 4.6) of this company already showing up in the value map 

despite being young and despite a low number of citations but still having a high value score 

as indicated by the color of the bubble.  Families 7 and 8 have a high number of forward 

citations and relate to bonding of glass fibers with a cross-linkable polyester resin produced 

using products obtained from glycolysis of PET and to converting PET waste to poly(alkylene 

terephthalate) respectively. 
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4.3 Hydrolysis of polymers 

Another depolymerization method is the use of water, in combination with a suitable catalyst 

to cause depolymerization of the polymer.  A data set was created to analyse the landscape 

of hydrolytic depolymerization technology.  Figures 4.7 and 4.8 show the activity over time for 

companies and academics respectfully. 

 

 

Figure 4.7  innovation activity of companies related to hydrolysis of polymers 

 

 
Figure 4.8  innovation activity of academics related to hydrolysis of polymers  
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As can be seen from figure 4.7, there is not so much activity relating to hydrolysis by 

companies in recent years.  Recent activity is coming from academics.  Most of the innovation 

activity in this technology has been coming from Matsushita (now known as Panasonic) and 

Int CT environmental tech TFR.  The latter appears to be an institute that has been working 

with Matsushita as it figures as co-applicant on some of the patents of Matsushita.  In annex 

IV some patents of Matsushita are provided in more detail.  Some of these patents relate to 

the use of subcritical or supercritical water for depolymerization of a (thermoset) resin.  This 

technology is also used by Chubu electric power, which is the third most active applicant in 

figure 4.710. Chubu uses the technology to depolymerize cross-linked resins such as cross-

linked olefins and rubbers.  Finally, the BASF patents are noteworthy as they relate to stream 

cracking11 and the cleaving of amide group containing polymers12. 

 

Figure 4.9 shows the grant ratio in the patent landscape of hydrolytic depolymerization.  

Interesting to note is the dominance of Japanese applicants.  The activity of applicants of other 

companies appears to be only a small fraction of that of Japanese applicants. 

 

Figure 4.9: Grant ratio by country of applicant in hydrolytic depolymerization (solid color 

showing granted cases) 

 

 
10 JP2001192493A published 17/07/2001 and JP2001323022A published 20/11/2001 
11 DE4324112C1 published 2/02/1995 and EP 716906 published 29/05/1996  
12 WO 2001/17960 published 15/03/2001 
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Figure 4.10 shows the patent value map.  Patents with a high level of citations and/or score 

are marked and their details are set forth in Annex V.  Patent family 1 is related to the use of 

hydrolysis in recycling of wood fiber boards where hydrolytic cleavage of the adhesives used 

in the bonding of the fiber boards is used to remove the adhesives in the wood fiber boards 

so as to recycle the fibers that can then be re-used.  Patent family 3 describes a combination 

of thermal/pyrolytic cleavage and hydrolytic cleavage.  Patent family 4 is related to the 

recovery of PET using water. 

 

 

Figure 4.10 patent value map for hydrolytic depolymerization of polymers 
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4.4 Pyrolysis of polymers 

A further method of depolymerization of polymers in recycling plastic waste is the pyrolysis 

technology.  A separate dataset targeting this technology was created and contained about 

1800 patent families.  Figure 4.11 depicts the activity with time.  It can be seen from this figure 

that the activity is declining since the peak of activity in about 2003-2005, whereas recycling 

of polymers shows an increasing trend (figure 3.1). 

 

Figure 4.11 research activity on pyrolysis over time 

 

The activity of companies and academics is shown in figures 4.12 and 4.13 from which it can 

be concluded that most of the companies don’t show activity since about 2014 (figure 4.12) 

whereas academics are still researching the field (figure 4.13).  Further, as can also be taken 

from figure 4.14, the field is dominated by Japanese companies and Japanese and Chinese 

academics. 
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Figure 4.12  innovation activity of companies related to pyrolysis 

 

 
Figure 4.13  innovation activity of academics related to pyrolysis 
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Figure 4.14 Grant ratio by country of applicant (solid color shows granted cases) 

 

In figure 4.15 the patent value map for pyrolysis of polymers is presented with details of the 

marked families to be found in annex VI. Despite the declining activity in the field of pyrolysis 

as shown in figure 4.11, we find a patent family with a high value score in the more recent 

years, around 2018.  This patent family relates to the conversion of polymers to petroleum 

products.  Somewhat similar, patent family 3 relates to making a lubricant oil from plastic 

waste.   Several of the patents that are marked relate to either recycling energy from the 

polymeric waste and using it as fuel or are related to producing oils and hydrocarbons through 

pyrolysis (patent families 4, 5, 6 and 7).  Patent family 7 relates to the pyrolysis of a 

halogenated polymer such as for example polyvinyl chloride whereby the aim is to reduce 

pollution of halides produced in the process.  Interesting to note is also patent family 2 which 

relates to the production of carbon black from rubber waste.   

 

 

Figure 4.15 patent value map of pyrolysis 
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4.5. Solvolysis of polymers 

In the patent literature on recycling of polymers, solvolysis is described as including 

depolymerization methods such as alcoholysis, glycolysis and aminolysis as well as the 

extraction or dissolving of polymers.  As we have already discussed, the depolymerization 

methods in previous sections, a separate dataset was created focusing solely on the use of 

extraction and dissolution of polymers in the context of recycling plastic waste.  Figure 4.16 

shows the activity over time related to solvolysis of plastic waste.  It can be seen that there is 

a peak of activity around 2002 and another in 2017. 

 

Figure 4.16 innovation activity over time of solvolysis (dissolving and extracting of polymers) 

 

Figures 4.17 and 4.18 show the activity of companies and academics with time respectively.  

Both figures show that unlike is the case with the technologies discussed in previous sections, 

we see a more diverse landscape for both companies and academics in that there is more 

presence of Western companies and academics although again, Japanese and Chinese 

applicants are presented as well.  Amongst companies active in this field we note Solvay and 

P&G. 
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Figure 4.17  innovation activity of companies related to solvolysis 

 

 

Figure 4.18  innovation activity of academics related to solvolysis 

A text pattern analysis in the claims was carried out to analyze the use of dissolving or 

extracting of various types of polymers.  This result is shown in Figure 4.19.  As may be seen 

from this figure, solvolysis is carried out for all types of polymers but most frequently with 

polyesters and polystyrenes.  It should be noted that polyethylene in the figure includes both 

the olefin as well as polyethylene terephthalate due to the fact that the latter is spelled in 
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separate words.  Hence the high frequency of occurrence of polyethylene are in fact mostly 

patents relating to a polyester. 

Figure 

4.19 Text pattern analysis in the claims for polymers used with solvolysis 

Figure 4.20 shows the patent value map of the solvolysis technology with Annex VII giving the 

details of the patent families that are marked in the figure.  The marked patents disclose 

extracting or dissolving polymers with the aim to purify them (for example patent family 1 

relating to the purification of a polyolefin) or recovering plastics from a blend of different 

polymers (see patent family 7).  

 

 

Figure 4.20 Patent value map for solvolysis 
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5. Conclusions 

As evidenced by the analysis of the patent landscape in this report, we see an increase of 

research related to recycling of plastics in recent years.  At its peak in 2018, the research in 

recycling of polymers was about 12% of the research related to these polymers13.  Research is 

conducted by players across the value chain with Japanese applicants dominating amongst 

the companies filing patents on recycling and Chinese institutes showing most of the activity 

amongst academics in recent years.  However, the patent value analysis shows that patents 

having a high patent score and/or high amount of citations are generally from European and 

US companies which is indicative of the importance of the research conducted by European 

and US companies.  Also, early patents with a high number of forward citations and/or a high 

patent score are from Western companies. 

The highest amounts of patents relates to recycling of polyester followed by polyurethanes.  

Alcoholysis and in particular glycolysis are the most often disclosed methods of recycling for 

these polymers.  Polyolefin recycling is much less dealt with in the patent literature on 

recycling and they are often recycled using pyrolysis aiming to recycle energy and use as fuel.  

However, hydrolysis is also mentioned in connection with the cleavage of thermoset olefin 

resins.  Finally, dissolving or extracting of polymers in recycling is used to purify polymers, for 

example polyolefins and to selectively dissolve polymers in a blend of different polymers.  

Fibers in polymer composites may be recycled by depolymerization of the polymers in the 

polymer matrix.

 
13 Patents published in 2018 on recycling of polymers investigated in the dataset polymers (cfr fig. 3.1) compared to patents published in 2018 in CPC 
class C08 and mentioning these polymers in the claims. 



Annex I 

 -27- 

Annex I : sample of patents from 2017 related to depolymerization 

 
Polyester reclaimed material recycling method 
 
CN107459788A 
Publication date 

12 Dec 2017 

 

Applicants 

UNIV NATIONAL DONG HWA  

 

 

Abstract 
The invention relates to a polyester reclaimed material recycling method. First a polyester reclaimed 
material and polyester oligomer melt undergo reaction melt blending to obtain preliminary 
depolymerization melt, the preliminary depolymerization melt is mixed with ethylene glycol to perform 
alcoholysis reaction to obtain deep depolymerization melt, the deep depolymerization melt is filtered 
and then undergoes TVOC desportion and cracking functional group restoration in a vertical reactor to 
obtain a low TVOC content polyester oligomer melt with the TVOC content smaller than 20 ppm, the 
low TVOC content polyester oligomer melt undergoes condensation polymerization to obtain low TVOC 
content regenerative polyester melt, and finally the low TVOC content regenerative polyester melt enters 
a melt cooling pelleting system to obtain a regenerative polyester chip. The method is moderate in 
overall process length and process control difficulty and has high efficiency, and the content of TVOC, 
nonylphenol and an isomeride thereof in the finally obtained regenerative polyester chip is low. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=CN&NR=107459788&FT=E&DB=EPOD
OC&locale=en_EP 
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Biodegradable regenerated polyester and preparation method thereof 

CN107459635A 

Publication date 

12 Dec 2017 

 

Applicants 

UNIV NATIONAL DONG HWA  

 

 

Abstract 
The invention relates to biodegradable regenerated polyester and a preparation method thereof. First 
polyester reclaimed materials and polyester low polymer melt react to obtain preliminary 
depolymerization melt, and then the preliminary depolymerization melt and ethylene glycol react to 
obtain deep depolymerization melt, the deep depolymerization melt and ethylene glycol steam perform 
convection flow to obtain low TVOC content polyester oligomer melt, aliphatic divalent polyether 
esterification product is prepared, the polyester oligomer melt and the aliphatic divalent polyether 
esterification product undergo pre-condensation reaction to obtain low TVOC content precondensible 
polyester melt, the precondensible polyester melt undergoes final polycondensation reaction to obtain 
low TVOC content regenerative polyester melt, and finally the low TVOC content regenerative polyester 
melt enters a melt cooling pelleting system to obtain the biodegradable regenerated polyester. The 
method is moderate in overall process flow length and process control difficulty and has high efficiency, 
and the content of TVOC and nonylphenol and an isomeride thereof in the finally made biodegradable 
regenerated polyester is low. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=CN&NR=107459635&FT=E&DB=EPOD
OC&locale=en_EP 
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Polyethylene terephthalate waste recovery process 
CN107266664A 

Publication date 

20 Oct 2017 

 

Applicants 

CHUANGXIN FINE CHEMICAL CO LTD OF 
YIXING CITY  

 

 

Abstract 
Relating to the resource regeneration field, the invention discloses a polyethylene terephthalate (PET) 
waste recovery process, and solves the recovery problem of colored PET waste. The method includes 
the steps of: S1. crushing, cleaning and drying PET waste; S2. adding the treated PET waste, EG and 
a catalyst into a reaction kettle, carrying out depolymerization reaction completely at a constant 
temperature of 170-210DEG C; S3. performing cooling to 125-145DEG C, and conducting hot filtration 
to obtain primary filtrate and unreacted PET; S4. distilling the primary filtrate to obtain EG; S5. adding a 
solvent into the distilled liquid, and performing hot filtration to obtain secondary filtrate and an oligomer 
of BHET; S6. adding a decolorizing agent into the secondary filtrate, and conducting hot filtration to 
obtain tertiary filtrate; S7. subjecting the tertiary filtrate to cooling crystallization to precipitate needle 
crystals, conducting filtration to obtain monomer BHET, and performing drying at 60DEG C; S8. 
conducting polycondensation under a low vacuum condition, and carrying out final polycondensation 
under a high vacuum condition; and S9. carrying out strip casting, cooling, grain cutting and drying, thus 
finally obtaining the PET particle product. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=CN&NR=107266664&FT=E&DB=EPOD
OC&locale=en_EP 

 

Preparation of bicomponent polyurethane adhesives using pet wastes 
RO132099A2 
Publication date 

30 Aug 2017 

 

Applicants 

BETA MEG INVEST S R L [RO] 

 

 

Abstract 
The invention relates to a process for preparing polyurethane adhesives for wooden surfaces. According 
to the invention, the process consists in that, in a first stage, polyester polyol is synthesised by 
depolymerization of polyethylene terephthalate wastes in a chemical reactor with microwaves, at a 
frequency of 2.45 GHz and power density of 20...600 W/kg, additivated in a ratio of up to 40...60% by 
mass with up to 30% by mass elastomer of the polychloroprene type, or castor oil and/or polyalkylene 
amine, to result in a component A which is then mixed with the component B, of the type (4,4'-
diphenylmethane diisocyanate) in a ratio of 25...70% by mass, with homogenization for 2...5 min. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A2&CC=RO&NR=132099&FT=E&DB=EPODO
C&locale=en_EP 
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Waste polyurethane depolymerization technology 
CN107057109A 
Publication date 

18 Aug 2017 

 

Applicants 

HUANG JIEWEN  

WANG YINGCE  

 

 

Abstract 
The invention discloses a waste polyurethane depolymerization technology. The technical process 
includes polyurethane waste collection, pretreatment, feeding, depolymerization, flash evaporation, 
post-treatment, refining and finished product package. The pretreatment process includes the steps of 
sorting, smashing, flotation, dehydration, intermediate storage and package. By means of the waste 
polyurethane depolymerization technology, waste polyurethane can be depolymerized in an 
environment-friendly and efficient mode, so that the product obtained after depolymerization has the 
functionality degree capable of being represented and a wide application range, the product is directly 
applied to down-stream product production, and the pollution and low efficiency problems of traditional 
treatment methods are solved. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=CN&NR=107057109&FT=E&DB=EPOD
OC&locale=en_EP 

 

Old and useless polyester depolymerization processing system 
CN206337205U 
Publication date 

18 Jul 2017 

 

Applicants 

SHUYE ENVIRONMENTAL TECH CO LTD  

 

 

Abstract 
The utility model discloses an old and useless polyester depolymerization processing system, including 
annotating material portion, vertical depolymerization jar, motor, agitator, discharging pump and thick 
depolymerization liquid filter, annotate material portion with the bottom intercommunication of vertical 
depolymerization jar, the motor with agitator fixed connection, the motor is located the top of vertical 
depolymerization jar, the agitator is located the inside of vertical depolymerization jar, the entry end of 
discharging pump through first pipeline with the upper portion intercommunication of vertical 
depolymerization jar, the exit end of discharging pump pass through the second pipeline with thick 
depolymerization liquid filter intercommunication. The utility model discloses can make the 
abandonment polyester can the depolymerization in the solvent through chemical mode to make 
dumped polyester bottle piece or diaphragm to use by recycle and regeneration, be favorable to 
reduction in production cost, increase the productivity, improve economic benefits. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=U&CC=CN&NR=206337205U&FT=E&DB=EPO
DOC&locale=en_EP 
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Depolymerization method for unsaturated polyester resin, method for 
recovering raw material for crosslinking of unsaturated polyester resin using 
the depolymerization method, method for producing unsaturated polyester 
resin crosslinked using the raw material for crosslinking, and crosslinked 
unsaturated polyester resin 
 
JP2017110155A 
Publication date 

22 Jun 2017 

 

Applicants 

HORIKO SEISAKUSHO:KK  

 

 

Abstract 
PROBLEM TO BE SOLVED: To provide a depolymerization method for an unsaturated polyester resin 
capable of producing the raw material for an unsaturated polyester resin suitable for reutilization. 
SOLUTION: Provided is a depolymerization method for an unsaturated polyester resin comprising a 
process where, using alcohol having unsaturated bonds, preferably, allyl alcohol and/or ethylene glycol 
monoallyl ether as a reaction solvent, in the presence of the reaction solvent, an unsaturated polyester 
resin is irradiated with microwaves so as to be depolymerized in the presence of the reaction solvent, 
under the condition of pressure which is higher than ordinary pressure but which does not make the 
reaction solvent into a supercritical or subcritical state. The reaction product obtained by the 
depolymerization method is reacted with un-crosslinked unsaturated polyester raw material to produce 
a crosslinked(cured) unsaturated polyester resin. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=JP&NR=2017110155&FT=E&DB=EPOD
OC&locale=en_EP 
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Method for online recycling PET polymerization waste 
CN106832397A 
Publication date 

13 Jun 2017 

 

Applicants 

SINOPEC YIZHENG CHEMICAL FIBRE 
COMPANY LTD  
CHINA PETROLEUM & CHEM CORP  

 

 

Abstract 
The invention relates to a method for online recycling PET polymerization waste. The method comprises 
the following main steps: (1) polymerization waste generated in a production process of PET is crushed, 
and the polymerization waste and tower bottoms of an esterification technology tower are added to a 
depolymerization kettle; (2) a vapor mixture in an esterification reaction kettle is supplied to the 
depolymerization kettle until the pressure in the kettle is balanced with the pressure of a polymerization 
esterification system; (3) a depolymerization reaction is performed under high temperature and high 
pressure conditions to obtain a low-molecular-weight PET depolymerization substance with the intrinsic 
viscosity of 0.05-0.15dL/g; (4) the depolymerization substance is loaded to an esterification system and 
subjected to pre-condensation, final polycondensation, pelleting and the like to prepare a polyester chip. 
The method realizes whole online recycling of the PET polymerization waste; the performance of 
obtained recycled polyester is equivalent to the performance of conventional polyester; the production 
cost of PET is significantly lowered. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=CN&NR=106832397&FT=E&DB=EPOD
OC&locale=en_EP 
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Process of polypropylene and polyethylene depolymerization through 
chemical recycling 
 
WO2017070762A1 
Publication date 

4 May 2017 

 

Applicants 

VALE SA [BR] 
UNIV FED DO ESPÍRITO SANTO - UFES [BR] 

 

 

Abstract 
This invention refers to a method for obtaining PP and EP oligomers employing the use of terpenic 
solvent, preferably d-limonene, and of cationic surfactant Hexadecyltrimethylammonium Bromide 
(CTAB), The depolymerization is performed using PP polymers and also low density (LDPE) and high 
density (HDPE) PE both post- consumption. Each of the said polymers was previously cleansed with 
water and dry to be further crushed and added to a reaction medium containing the d-limonene solvent 
and a 0.01 mol/L solution of cationic surfactant CTAB, to obtain oligomers. The CTAB surfactant added 
worked as a catalyst, where the reaction time was of 1 hour, for each polymer. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=WO&NR=2017070762&FT=E&DB=EP
ODOC&locale=en_EP 
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Annex II : marked patent families in patent value map on depolymerization 

 

1. Process for the continuous production of high molecular weight polyester 
resin 
EP0422282A1 
Publication date 

17 Apr 1991 

 

Applicants 

PHOBOS NV [AN]; PHOBOS NV [NL] 

 

 

Abstract 
A process for the fast upgrading of a PET resin comprises the extrusion of a low molecular weight PET 
with a dianhydride of an aromatic tetracarboxylic acid. The molten product is pelletized and fed to a solid 
state polycondensation reactor. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=EP&NR=0422282&FT=E&DB=EPODO
C&locale=en_EP 

 

2. Production of high added value products from wastes 
US2003056873A1 
Publication date 

27 Mar 2003 

 

Applicants 

CHITNAR HELLAS S A [GR] 

 

 

Abstract 
A process for producing fibreboards by recycling waste composite wood products through a 
conventional dry fibreboard continuous process in which modification is effected in the pre-heater and/or 
refining steps which provides recycled fibres constituting at least 20% by weight of the final fibre content 
of the resultant fibreboards. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2003056873&FT=E&DB=EP
ODOC&locale=en_EP 
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3. Method of making a filler from automotive paint sludge, filler, and sealant 
containing a filler 
US5160628A 
Publication date 

3 Nov 1992 

 

Applicants 

ASTER INC [US] 

 

 

Abstract 
A method for making a filler from automotive paint sludge is provided. Paint sludge containing water, 
solvent and uncured polymer resin is treated by removing a first portion of the water by mechanically 
drying the sludge to produce a concentrated sludge, and a second portion of the water is removed by 
treating the sludge with a chemical drying agent to produce a dried powder. Alternatively, the second 
portion of the water may be removed by agitating the concentrated sludge under a vacuum to produce 
a dehydrated putty. The resulting dried powder or putty can then be used as a filler in sealants and other 
products. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5160628&FT=E&DB=EPODOC
&locale=en_EP 

 

4. Process for dissociating polyurethane resins 
US4160749A 
Publication date 

10 Jul 1979 

 

Applicants 

BAYER AG  

 

 

Abstract 
The instant invention is directed to a process for dissociating cellular and non-cellular polyurethane 
resins into re-usable starting products for the isocyanate polyaddition process, wherein the polyurethane 
is reacted with associates of lactams and adduct-formers having at least two Zerewitinoff-active 
hydrogen atoms at from 150 DEG  to 250 DEG  C., optionally at elevated pressure, the improvement 
wherein from 35 to 1000 parts, by weight, based on 100 parts, by weight, of the polyurethane, of an 
associate mixture of: 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=4160749&FT=E&DB=EPODOC
&locale=en_EP 
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5. Continuous atmospheric depolymerization of polyester 
US3884850A 
Publication date 

20 May 1975 

 

Applicants 

FIBER INDUSTRIES INC  

 

 

Abstract 
 

Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=3884850&FT=E&DB=EPODOC
&locale=en_EP 

 
6. Conversion of scrap polyurethane foam to polyol 
US3738946A 
Publication date 

12 Jun 1973 

 

Applicants 

UPJOHN CO  

 

 

Abstract 
 

Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=3738946&FT=E&DB=EPODOC
&locale=en_EP 
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7. Process for the conversion of poly(ethylene terephthalate) waste to 
poly(alkylene terephthalate) 
US5451611A 
Publication date 

19 Sep 1995 

 

Applicants 

COUNCIL SCIENT IND RES [IN] 

 

 

Abstract 
The present invention relates to a process for the conversion of poly(ethylene terephthalate) waste to 
poly(alkylene terephthalate) useful as engineering thermoplastic, which comprises reacting 
Poly(ethylene terephthalate) powder with a diol containing 3-12 carbon atoms in the liquid phase in the 
presence of a catalyst at a temperature in the range 180 DEG -270 DEG  C. under reduced pressure 
and inert atmosphere. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5451611&FT=E&DB=EPODOC
&locale=en_EP 

 

8. Process including depolymerization in polyester reactor for recycling 
polyester materials 
US5559159A 
Publication date 

24 Sep 1996 

 

Applicants 

EASTMAN CHEM CO [US] 

 

 

Abstract 
Previously used poly(ethylene terephthalate) polyester materials and copolymers thereof, and in 
particular postconsumer polyester materials, are depolymerized and repolymerized to produce bottle 
grade polymer containing up to 75% of the previously used material. The process involves the 
solubilization and depolymerization of the previously used polyester material in a transesterification 
and/or polymerization mixture containing dimethylterephthalate, ethylene glycol and transesterification 
products thereof. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5559159&FT=E&DB=EPODOC
&locale=en_EP 
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9. Process for recycling polyester materials 
US2006074136A1 
Publication date 

6 Apr 2006 

 

Applicants 

INVISTA NORTH AMERICA SARL [US] 

SMITH BRAD L  

NAYAR PRAVIN K  

SHAW GORDON  

 

 

 
Abstract 
The present invention is a process for recycling colored polyester. More specifically, colored polyester 
for recycling is depolymerized by the addition of glycol to form the monomer BHET. The BHET is 
contacted with activated carbon to remove some colorant. The remaining colorant is extracted with 
water, alcohol, or glycol to produce white, purified BHET. The white, purified BHET is separated from 
the extraction solvent (water, alcohol, or glycol) by filtering, decanting, or centrifuging, for example. The 
purified BHET monomer can be polymerized to polyethylene terephthalate meeting food contact 
specifications, using known polymerization processes. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2006074136&FT=E&DB=EP
ODOC&locale=en_EP 
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10. Recyclable polymer, process for producing the same, method for 
recovering the same, and method for regenerating the same 
US5643998A 
Publication date 

1 Jul 1997 

 

Applicants 

TOYODA CHUO KENKYUSHO KK [JP] 

 

 

Abstract 
A recyclable polymer is formed of a plurality of oligomer units obtained by polymerizing a fixed number 
of monomers, and linkage units for linking the oligomer units through a chemical bond which is different 
from a bond between monomers constituting the oligomer units, thereby allowing repetitive scission and 
re-bonding of the linkage units by a predetermined treatment not cleaving the bond between monomers. 
The recyclable polymer is decomposable into oligomers and the oligomers can be linked again into the 
original polymer without degrading the quality of the polymer. A process for producing the recyclable 
polymer, a method for recovering the recyclable polymer, and a method for regenerating the recyclable 
polymer are also provided. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5643998&FT=E&DB=EPODOC
&locale=en_EP 
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Annex III: Marked patents in the patent value map on glycolysis 

 
1. Polyester polyols from recycled polymers and waste streams 
 
US2017029561A1 
Publication date 

2 Feb 2017 

 

Applicants 

RESINATE MAT GROUP INC [US] 

 

 

Abstract 
The present invention relates to polyester polyols made from aromatic polyacid sources such as 
thermoplastic polyesters. The polyols can be made by heating a thermoplastic polyester such as virgin 
polyethylene terephthalate, recycled polyethylene terephthalate, or mixtures thereof, with a glycol to 
give a digested intermediate which is then reacted with a digestible polymer, which can be obtained 
from various recycle waste streams. The polyester polyols comprise a glycol-digested polyacid source 
and a further digestible polymer. The polyester polyols provide a sustainable alternative to 
petrochemical or biochemical based polyester polyols. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2017029561&FT=E&DB=EP
ODOC&locale=en_EP 

 

2. Methods and materials for depolymerizing polyesters 
US2015105532A1 
Publication date 

16 Apr 2015 

 

Applicants 

IBM [US] 

 

 

 
Abstract 
Provided is a method of depolymerizing polyesters from post-consumer products, such as beverage 
bottles, to produce a high purity reaction product. For the depolymerization reaction, the polyesters are 
reacted with an alcohol having 2 to 5 carbons and an amine organocatalyst at a temperature of about 
150° C. to about 250° C. In one application, the use an organocatalyst with a boiling point significantly 
lower than the boiling point of the reactant alcohol allows for the ready recycling of the amine 
organocatalyst. In another application, performing the depolymerization reaction under pressure at a 
temperature above that of the alcohol allows for accelerated depolymerization rates and the recovery of 
the organocatalyst with no further heat input. In a further application, glycolytic depolymerization of 
poly(ethylene terephthalate) (PET) from post-consumer beverage bottles produces a pure reaction 
product of bis(2-hydroxyethyl)terephthalate (BHET), which may in turn be used to produce high purity 
beverage bottle grade PET, in a closed loop process with minimal output and waste. 
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3. Method and device for recovery of lactide from polylactide and glycolide 
from polyglycolide 
 
EP2559725A1 
Publication date 

20 Feb 2013 

 

Applicants 

UHDE INVENTA FISCHER GMBH [DE] 

 

 

 
Abstract 
Recovering lactide from polylactide (PLA) or glycolide from polyglycolide (PGA), comprises (a) reacting 
PLA or PGA with a hydrolyzing medium into a melt, and hydrolytically reducing the melt into PLA-
oligomers having a number average molecular weight of 162-10000 g/mole; or hydrolytically reducing 
the melt into PGA-oligomers having a number average molecular weight of 134-10000 g/mole, and (b) 
subjecting the PLA- or PGA-oligomers to a cyclizing depolymerization to obtain lactide or glycolide. 
Recovering lactide from polylactide (PLA) or glycolide from polyglycolide (PGA), comprises (a) reacting 
PLA or PGA with a hydrolyzing medium into a melt, and hydrolytically reducing the melt into PLA-
oligomers having a number average molecular weight of 162-10000 g/mole (measured by acid-base-
titration of the carboxyl groups); or hydrolytically reducing the melt into PGA-oligomers having a number 
average molecular weight of 134-10000 g/mole (measured by acid-base-titration of the carboxyl 
groups), and (b) subjecting the PLA- or PGA-oligomers to a cyclizing depolymerization to obtain lactide 
or glycolide. Independent claims are also included for: (1) preparing the PLA or PGA, comprising 
converting the lactide or glycolide in to PLA or PGA by carrying out a ring-opening polymerization of 
lactide or glycolide, where at least one portion or the entire amount of the used lactide or glycolide is 
prepared by the above mentioned method; (2) an apparatus for continuously recovering lactide from 
PLA or glycolide from PGA, comprising (a1) a device for melting PLA or PGA and/or a device for 
supplying the PLA- or PGA-melt, (a2) a hydrolyzing device arranged downstream of the device for 
melting PLA or PGA and/or a device for supplying the PLA- or PGA-melt, for carrying out a partial 
hydrolysis of the PLA- or PGA-melt into PLA- or PGA-oligomers, and (a3) a depolymerisation reactor 
arranged downstream of the hydrolyzing device; and (3) a device for preparing PLA or PGA by ring 
opening polymerization of lactide or glycolide, comprising the above mentioned apparatus for 
continuously recovering lactide from PLA-waste or glycolide from PGA-waste, and a downstream ring-
opening polymerization unit. 
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4. Method for recycling pet bottle 
 
EP1437377A1 
Publication date 

14 Jul 2004 

 

Applicants 

TEIJIN LTD [JP] 

 

 

 
Abstract 
Recycling method of polyethylene terephthalate (PET) bottles comprises passing resin bottle waste 
containing PET and other components through 17 processes including crushing, grinding, separating 
into various polymers, washing, depolymerizing, filtering, purifying components, transesterifying, 
polycondensing and polymerizing : Recycling method of polyethylene terephthalate (PET) bottles 
comprises passing resin bottle waste containing PET and other components through the following 
processes. (1) Unpacking collected and recovered PET bottle packed bales; (2) Grinding into flakes of 
2-30mm 2> after removing iron and aluminum with a metal detector from the PET bottles; (3) Separating 
other polymer of e.g. labels comprising such as polyethylene (PE), polystyrene (PS), polyvinyl chloride 
(PVC), etc., from the flake PET, with a wind power selection; (4) Washing foreign matter of the PET 
bottle bits and/or the contents residues in the PET bottles with water, removing e.g. sandstone of larger 
specific gravity than water and PET and separating other plastics such as PE or polypropylene (PP) of 
larger specific gravity than water; (5) Introducing the PET flakes into ethylene glycol (EG) including a 
PET depolymerization catalyst and producing bis-beta -hydroxyethyl-terephthalate (BHET) by treating 
under 0.1-0.5MPa at 175-190[deg]C to effect depolymerization; (6) Removing solid foreign matter not 
dissolved in the reaction solution; (7) BHET condensation process where the liquid from (6) is distilled 
and condensed; (8) Transesterifying the BHET in the presence of a transesterification catalyst and 
methanol to produce crude dimethyl terephthalate (DMT) and EG, and recrystallizing this reaction liquid 
from a methanol solution; (9) Purifying DMT by distilling methanol from the DMT cake; (10) Hydrolysing 
DMT by hydrolysis of the pure DMT and water at 230-250[deg]C to give terephthalic acid; (11) Cooling 
the slurry of terephthalic acid (TA) and water; (12) Producing a TA cake by solid-liquid separation from 
the slurry; (13) Drying the TA cake, supplying to a slurry adjusting tank, and the slurry so the mol ratio 
of TA/EG is 1:1-1:3; (14) Obtaining a PET oligomer by the esterification of TA and EG; (15) Adding 
polycondensation catalyst and stabilizer to the oligomer and performing a solution polycondensation 
reaction at 260-300[deg]C and 1.3-4.0kPa to remove EG and increase the polymerization degree; (16) 
Performing a solution polycondensation reaction at 270-300[deg]C and 67Pa - 0.7kPa to remove EG 
and increase the polymerization degree; and, (17) Solid phase polymerization process to raise the 
polymerization degree to produce PET suitable for bottles. Independent claims are also included for: (1) 
The PET obtained by the recycling method of inherent viscosity 0.70-0.90, oligomer content =0.50 
weight% and acetaldehyde content =5ppm; and, (2) A molding comprising PET. 
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5. Method for reusing polyester chip 
 
US6429233B1 
Publication date 

6 Aug 2002 

 

Applicants 

NIPPON PAINT CO LTD [JP] 

 

 

Abstract 
This invention relates to a method for recycling a polyester chip which comprises providing a polyester 
chip (a), polyol (b) and polybasic acid (c), subjecting said (a) and said (b) to transesterification reaction 
and reacting it with said (c) to give a reconstituted polyester resin, the total number of moles of hydroxyl 
group being not less than 1.03 times the total number of moles of carboxyl group in the material for the 
production of said reconstituted polyester resin; and a method for recycling a polyester chip which 
comprises providing said (a), (b) and (c) and, with the total of (a), (b) and (c), subjecting said (a) and 
said (c) to transesterification reaction and reacting it with said (b) to give a reconstituted polyester resin, 
the total number of moles of hydroxyl group being not less than 1.03 times the total number of moles of 
carboxyl group in the material for the production of said reconstituted polyester resin. 
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6. Method for separating and recovering dimethyl terephthalate and ethylene 
glycol from polyester waste 
 
EP1227075A1 
Publication date 

31 Jul 2002 

Applicants 

TEIJIN LTD [JP] 

 

 
Abstract 
For separation and recovery of dimethyl terephthalate (DMT) and ethylene glycol (EG) from polyester 
(polyethylene terephthalate (PET)) waste containing foreign materials, the polyester waste is treated in 
EG containing a polyester depolymerization catalyst at 175 to 190 DEG C under 0.1 to 0.5 MPa, a solid 
foreign material fraction floated on the surface of the resultant reaction solution is removed by a 
floatation separation method, the residual solid foreign material fraction is removed from the remaining 
solution fraction by a solid/liquid separation method, the remaining solution fraction is distilled and 
concentrated and the distilled ethylene glycol is recovered, a transesterification reaction catalyst and 
methanol are mixed into the distillation residue, to cause a transesterification reaction between the 
residue and methanol to occur and to produce DMT and EG, the resultant reaction mixture is 
recrystallized and subjected to centrifugal separation to separate the reaction mixture into the DMT cake 
and a mixture solution, the cake is subjected to distillation purification, the distilled high-purity DMT is 
recovered, the residual mixture solution is subjected to distillation treatment for recovery of the methanol, 
and then the distillation residue is distilled to recover EG. 
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US6171654B1 
Publication date 

9 Jan 2001 

 

Applicants 

SEYDEL RES INC [US] 

 

 

Abstract 
Water-soluble or water-dispersible and curable polyester resins are suitable as binders in various 
applications, The resins are reaction products of polyterephthalate, polyols, polyacids, end acids and 
crosslinking agents. The waste terephthalates can be utilized when making the binders of the present 
invention. The preferred polyol is pentaerythritol. The resins can be used as binder for glass fiber 
insulation products. 
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8. Process for the conversion of poly(ethylene terephthalate) waste to 
poly(alkylene terephthalate) 
 
US5451611A 
Publication date 

19 Sep 1995 

 

Applicants 

COUNCIL SCIENT IND RES [IN] 

 

 

Abstract 
The present invention relates to a process for the conversion of poly(ethylene terephthalate) waste to 
poly(alkylene terephthalate) useful as engineering thermoplastic, which comprises reacting 
Poly(ethylene terephthalate) powder with a diol containing 3-12 carbon atoms in the liquid phase in the 
presence of a catalyst at a temperature in the range 180 DEG -270 DEG  C. under reduced pressure 
and inert atmosphere. 
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9. Polyester waste recovery 
 
US3907868A 
Publication date 

23 Sep 1975 

 

Applicants 

DU PONT  

 

 

Abstract 
A continuous process for the recovery of a dimethyl terephthalate from polyethylene terephthalate 
wastes by: 
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10 Continuous atmospheric depolymerization of polyester 
 
US3884850A 
Publication date 

20 May 1975 

 

Applicants 

FIBER INDUSTRIES INC  

 

 

Abstract 
A process for continuously depolymerizing high molecular weight linear polyester scrap said polyester 
being the polycondensation product of a dihydric alcohol and a dicarboxylic acid comprising dissolving 
said polyester scrap at an elevated temperature in a solvent which is liquid at the dissolving temperature, 
said solvent being selected from the group consisting of monomeric ester, bisester, low molecular weight 
esters and oligomers of said high molecular weight polyester to form a depolymerization mixture, 
continuously adding with said scrap polyester, dihydric alcohol corresponding to the dihydric alcohol of 
said polyester scrap in a stoichiometric excess sufficient to produce the desired degree of 
depolymerization to at least an oligomer, effecting said depolymerization under atmospheric pressure 
at a temperature above the boiling point of said dihydric alcohol but below the melting point of said 
polyester and continuously recovering lower molecular weight depolymerizate. 

Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=3884850&FT=E&DB=EPODOC
&locale=en_EP 

 
 
 

http://www.patentinspiration.com/redirect?url=/patent/US3907868A
http://www.patentinspiration.com/redirect?url=/patent/US3884850A
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=3884850&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=3884850&FT=E&DB=EPODOC&locale=en_EP


Annex IV 

 -46- 

Annex IV : Patents of Matsushita relating to hydrolytic depolymerization 

 
Method for decomposing and recovering thermoset resin 
 
WO2010110434A1 
Publication date 

30 Sep 2010 

 

Applicants 

PANASONIC ELEC WORKS CO LTD [JP] 

MATSUI JUNKO [JP] 

YABUNOUCHI NOBUAKI [JP] 

HIDAKA MASARU [JP] 

YASUDA YUICHIRO [JP] 

YAMAGUCHI YUKIO [JP] 

 

 

 
Abstract 
Disclosed is a method for decomposing and recovering a thermoset resin whereby a crosslinked 
moiety/acid copolymer can be recovered in an easily separable state. The method comprises: a step for 
decomposing a thermoset resin, which comprises a polyester moiety and a crosslinked moiety thereof, 
with subcritical water at a temperature lower than the heat decomposition temperature; a step for 
supplying an acid and heat to the liquid decomposition mixture and thus precipitating a crosslinked 
moiety/acid copolymer, which is a compound comprising the cross linked moiety and a polybasic acid 
constituting the polyester moiety, as a solid; and a step for recovering the crosslinked moiety/acid 
copolymer thus precipitated. 
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Method for decomposing plastic 
 
JP2010144101A 
Publication date 

1 Jul 2010 

 

Applicants 

PANASONIC ELEC WORKS CO LTD  

 

 

 
Abstract 
PROBLEM TO BE SOLVED: To provide a method for effectively decomposing a waste plastic of 
unknown composition.  SOLUTION: When a waste plastic of unknown composition is subjected to 
decomposition treatment with a solvent in a super- or sub-critical state under the coexistence of a 
catalyst, the composition of the waste plastic is analyzed before the decomposition treatment, and the 
decomposition treatment is conducted after conditions for the decomposition treatment of the waste 
plastic are set depending on thus obtained composition.   
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Method for decomposing composite material 
 
JP2010144132A 
Publication date 

1 Jul 2010 

 

Applicants 

PANASONIC ELEC WORKS CO LTD  

 

 

 
Abstract 
PROBLEM TO BE SOLVED: To provide a method of efficiently decomposing a composite material 
including a resin component and inorganic materials at low cost.  SOLUTION: The composite material 
including a resin component and inorganic materials is broken up, then separated into a broken resin 
mainly containing the resin component and broken inorganic materials mainly containing inorganic 
substances according to the differences in density, morphology, electric properties and water-wettability, 
and then the broken resin materials are subjected to decomposition treatment with a solvent in a super- 
or sub-critical state.   
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Decomposition apparatus and method of discharging decomposed liquid 
 
JP2010077401A 
Publication date 

8 Apr 2010 

 

Applicants 

PANASONIC ELEC WORKS CO LTD  

 

 

 
Abstract 
PROBLEM TO BE SOLVED: To provide a decomposition apparatus and a method of discharging a 
decomposed liquid, which can efficiently take out and recover the decomposed liquid from a 
decomposition vessel of high temperature and high pressure within a short time, can prevent adhesion 
of a solid content to a discharge pipe along with a decrease in the flow rate of the decomposed liquid 
flowing in the discharge pipe and can completely discharge the decomposed liquid in the decomposition 
vessel.  SOLUTION: The decomposition apparatus includes: a cooler 10 for cooling a decomposed 
liquid 16 set on the midway of a discharge pipe 6; a discharging on-off valve 5; a gas supplying means 
for assisting discharge of the decomposed liquid 16 by supplying a gas 4 to a decomposition vessel 1; 
and a pressure detecting means for detecting the pressure in the decomposition vessel 1, wherein the 
discharging on-off valve 5 is opened after cooling the decomposed liquid 16 to be a predetermined 
temperature in the decomposition vessel 1 after a lapse of a predetermined reaction time, and the gas 
supplying means supplies a gas 4 to keep the pressure in the decomposing vessel 1 to be a 
predetermined pressure or higher based on the pressure detected by the pressure detecting means so 
as to make up for pressure decrease in the decomposing vessel 1, caused by discharge of the 
decomposed liquid 16.   
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Method of decomposing thermoset resin and recovering product of 
decomposition 
 
WO2009082009A1 
Publication date 

2 Jul 2009 

 

Applicants 

PANASONIC ELEC WORKS CO LTD [JP] 

INT CT ENVIRONMENTAL TECH TFR [JP] 

HIDAKA MASARU [JP] 

NAKAGAWA TAKAHARU [JP] 

IZUMITANI TAKUMI [JP] 

MATSUI JUNKO [JP] 

 

 

 
Abstract 
A method by which reusable compounds can be efficiently recovered from products of the 
decomposition of a thermoset resin and which can facilitate the reuse of the aqueous solution resulting 
from the recovery of the compounds. In the method, a thermoset resin comprising a polyester moiety 
and a crosslink moiety where the polyester moiety is crosslinked is decomposed, and reusable products 
of the decomposition are recovered. This method comprises: (A) a step in which the thermoset resin is 
decomposed with subcritical water containing a hydroxylated inorganic compound having a valence of 
2 or higher; (B) a step in which the decomposition products obtained are subjected to solid-liquid 
separation to recover a solid matter comprising a carboxylate of a compound comprising a residual acid 
group derived from the polyester and a residual group derived from the crosslink moiety; and (C) a step 
in which an acid is added to the solid matter recovered and the resultant mixture is subjected to solid-
liquid separation to recover a solid matter containing that compound. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=WO&NR=2009082009&FT=E&DB=EP
ODOC&locale=en_EP 

 
  

http://www.patentinspiration.com/redirect?url=/patent/WO2009082009A1
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=WO&NR=2009082009&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=WO&NR=2009082009&FT=E&DB=EPODOC&locale=en_EP


Annex IV 

 -50- 

Decomposition method for plastic 
 
JP2007254684A 
Publication date 

4 Oct 2007 

 

Applicants 

MATSUSHITA ELECTRIC WORKS LTD  

 

 

Abstract 
PROBLEM TO BE SOLVED: To provide a method for decomposing a plastic at a high yield and at a 
low cost so that it can be recycled again for a similar plastic raw material or another application.  
SOLUTION: The decomposition method of plastic is provided in which plastic that may be mixed in 
waste plastic is separately decomposed using a subcritical fluid, and an optimal value of alkali 
concentration necessary for decomposition of plastic is calculated, wherein an amount of plastic mixed 
in the waste plastic is calculated with respect to each kind of plastic, an amount of alkali to be added in 
the subcritical fluid used for decomposing the waste plastic is determined depending on each of the 
calculated amounts of plastic and optimal values of alkali concentration.  COPYRIGHT: 
(C)2008,JPO&INPIT 
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Method for recovering styrene-maleic acid copolymer 
 
JP2007224081A 
Publication date 

6 Sep 2007 

 

Applicants 

MATSUSHITA ELECTRIC WORKS LTD  

 

 

Abstract 
PROBLEM TO BE SOLVED: To provide a method for recovering styrene-maleic acid copolymer, by 
which the styrene-maleic acid copolymer can efficiently be separated and recovered from an aqueous 
solvent.  SOLUTION: This method for recovering the styrene-maleic acid copolymer is characterized by 
adding an electrolyte whose aqueous solution is neutral or basic, to the aqueous solvent containing the 
styrene-maleic acid copolymer to precipitate the styrene-maleic acid copolymer, and then separating 
the precipitated styrene-maleic acid copolymer.   
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Method for separating decomposition product obtained by decomposing 
plastic with subcritical water 
 
JP2007169524A 
Publication date 

5 Jul 2007 

 

Applicants 

MATSUSHITA ELECTRIC WORKS LTD  

 

 

Abstract 
PROBLEM TO BE SOLVED: To provide a method for separating a decomposition product obtained by 
decomposing a plastic with subcritical water, which is high in filtration efficiency, and thus realize 
inexpensive separation.  SOLUTION: The method is characterized by decomposing a plastic A 
containing an unsaturated polyester resin and an inorganic material with the use of subcritical water 
(process 1), and by filtrating the obtained decomposition liquid B at ≥40°C and ≤100°C to separate into 
a solution C, an inorganic filler and other solid contents D (process 2).   

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=JP&NR=2007169524&FT=E&DB=EPOD
OC&locale=en_EP 

 

Method for decomposing thermosetting resin 
 
JP2006247476A 
Publication date 

21 Sep 2006 

 

Applicants 

MATSUSHITA ELECTRIC WORKS LTD  

INT CT ENVIRONMENTAL TECH TFR  

 

 

Abstract 
PROBLEM TO BE SOLVED: To provide a method for decomposing a thermosetting resin by which the 
thermosetting resin can be decomposed in high yield so that materials obtained by decomposing the 
thermosetting resin can be reused again as raw materials of the same thermosetting resin.  SOLUTION: 
The thermosetting resin composed of an unsaturated polyester part and a cross-linked part of the 
unsaturated polyester part is decomposed into monomers and oligomers by subcritical water in the 
coexistence of an alkali hardly soluble in water and a water-soluble alkali.   

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=JP&NR=2006247476&FT=E&DB=EPOD
OC&locale=en_EP 

 
 
 

http://www.patentinspiration.com/redirect?url=/patent/JP2007169524A
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=JP&NR=2007169524&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=JP&NR=2007169524&FT=E&DB=EPODOC&locale=en_EP
http://www.patentinspiration.com/redirect?url=/patent/JP2006247476A
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Annex V Marked patents in the patent value map of hydrolysis 

 
 
1. Production of high added value products from wastes 
 
US2003056873A1 
Publication date 

27 Mar 2003 

 

Applicants 

CHITNAR HELLAS S A [GR] 

 

 

Abstract 
A process for producing fibreboards by recycling waste composite wood products through a 
conventional dry fibreboard continuous process in which modification is effected in the pre-heater and/or 
refining steps which provides recycled fibres constituting at least 20% by weight of the final fibre content 
of the resultant fibreboards. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2003056873&FT=E&DB=EP
ODOC&locale=en_EP 

 

2. Apparatus and method for decomposing and recovering isocyanate 
compound 
 
EP0976719A1 
Publication date 

2 Feb 2000 

 

Applicants 

KOBE STEEL LTD [JP] 

MITSUI TAKEDA CHEMICALS INC [JP] 

TAKEDA CHEMICAL INDUSTRIES LTD [JP] 

 

 

 
Abstract 
The present invention relates to an apparatus for hydrolyzing and recycling polyisocyanate derivatives 
having at least one isocyanato group and/or a group derived from an isocyanato group as target 
compounds to be hydrolyzed into raw materials or derivatives thereof for the target compounds, the 
apparatus including: a hydrolyzer for bringing only pressurized water in a liquid state at a temperature 
of 190 to 370 DEG C into contact with the target compounds in the reactor to hydrolyze the target 
compound; and a post-processor for conducting post-processings such as dewatering, addition, 
distillation, separation, and liquid separation for a hydrolyzed reaction product discharged from the 
reactor. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=EP&NR=0976719&FT=E&DB=EPODO
C&locale=en_EP 

http://www.patentinspiration.com/redirect?url=/patent/US2003056873A1
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2003056873&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2003056873&FT=E&DB=EPODOC&locale=en_EP
http://www.patentinspiration.com/redirect?url=/patent/EP0976719A1
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=EP&NR=0976719&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=EP&NR=0976719&FT=E&DB=EPODOC&locale=en_EP


Annex V 

 -53- 

 

3. Method and apparatus for pyrolytically decomposing waste plastic 
 
US5608136A 
Publication date 

4 Mar 1997 

 

Applicants 

TOSHIBA KK [JP] 

 

 

Abstract 
Disclosed is a method and an apparatus for pyrolytically decomposing waste plastic, e.g. PVC, to 
recover light fuel oil. The invention enables to prevent the product from contamination by halogen 
compounds. The plastic is first thermally decomposed in an atmosphere of a normal or reduced pressure 
to produce a primary decomposition product in the form of gas and a decomposition residue. The 
primary decomposition product is cooled at a first cooling temperature to separate the primary 
decomposition product into a relatively light fraction containing a desired light constituent and a relatively 
heavy fraction by condensation of the relatively heavy fraction, and the relatively heavy fraction is then 
thermally decomposed in an atmosphere pressurized at a predetermined pressure to produce a 
secondary decomposition product containing the desired light constituent in the form of gas. The 
relatively light fraction and the secondary decomposition product are cooled at a second cooling 
temperature to condense a fraction containing the desired light constituent. This method may be 
changed so that the first and second thermal decomposition steps are performed at the same high 
pressure in one vessel and the heavy fraction is circulated. Additionally, alkali treatment of time plastic 
to be decomposed or the decomposition gas, thermal pretreatment of the plastic and addition of water 
or catalyst to the plastic can be used. The decomposition apparatus which is so systematized that the 
decomposition can be continuously performed is shown. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5608136&FT=E&DB=EPODOC
&locale=en_EP 

 
  

http://www.patentinspiration.com/redirect?url=/patent/US5608136A
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5608136&FT=E&DB=EPODOC&locale=en_EP
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4. Process for the recovery of terephthalic acid and ethylene glycol from 
poly(ethylene terephthalate) 
 
US5413681A 
Publication date 

9 May 1995 

 

Applicants 

EASTMAN CHEM CO [US] 

 

 

Abstract 
A process useful for the recovery of terephthalic acid and ethylene glycol from poly(ethylene 
terephthalate) or its copolymers. The process is economical, beneficial to the environment and provides 
polymer grade terephthalic acid and ethylene glycol from post-consumer resin. The process is a six-
step process including: (1) contacting a resin containing poly(ethylene terephthalate) with water at 
elevated temperature and pressure, (2) cooling the resulting mixture to provide a solid portion containing 
terephthalic acid and a liquid portion containing ethylene glycol, (3) recovery of the ethylene glycol from 
the liquid portion by distillation, (4) recovery of the terephthalic acid by heating the solid portion in the 
presence of water vapor at elevated temperature to produce a vapor containing terephthalic acid and 
water, (5) cooling terephthalic acid water vapor mixture to a temperature below the dew point of 
terephthalic acid and (6) collecting the polymer grade terephthalic acid. The polymer grade terephthalic 
acid and ethylene glycol provided by this process can be used to make high quality terephthalate 
homopolymers or copolymers for applications including clear bottles and fibers. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5413681&FT=E&DB=EPODOC
&locale=en_EP 

 
  

http://www.patentinspiration.com/redirect?url=/patent/US5413681A
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5413681&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5413681&FT=E&DB=EPODOC&locale=en_EP
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5. Method of disposal of hot water soluble garments and like fabrics 
 
US5207837A 
Publication date 

4 May 1993 

 

Applicants 

ISOYSER COMP INC [US] 

HONEYCUTT TRAVIS W [US] 

 

 

Abstract 
A method of disposing of garments after use. The garments, linens, drapes, towels and other useful 
articles are provided as woven, non-woven, knitted or otherwise formed fabric of thermoplastic polyvinyl 
alcohol polymer fiber, the fiber being water soluble only at temperatures above approximately 37 DEG  
C. and preferably above 50 DEG  C. After use, the fabric is subjected to water at a sufficient temperature 
to substantially dissolve the fabric whereupon the water and dissolved fabric are subjected to disposal. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5207837&FT=E&DB=EPODOC
&locale=en_EP 

 

6. Selective hydrolysis and/or thermal decomposition of natural or synthetic 
polymer 
 
JPH0531000A 
Publication date 

9 Feb 1993 

 

Applicants 

KOBE STEEL LTD  

 

 

Abstract 
PURPOSE:To efficiently decompose the subject polymer compounds contained in industrial and 
household wastes into a molecular weight capable of recycling by using water in a supercritical or 
subcritical state as the solvent and carrying out selective hydrolysis or thermal decomposition of a 
natural or synthetic polymer. CONSTITUTION:A raw material composed of a natural or synthetic 
polymer is charged into a reaction tube 5 and water of ordinary temperature is added thereto. After the 
temperature reaches a preset temperature by heating while the solvent is pressurized and discharged 
through a dwell valve 2b, the reaction tube 5 is preliminarily heated to 200 deg.C by an infrared oven 4. 
The dwell valve 2b is subsequently closed and another dwell valve 2a is simultaneously opened. The 
reaction tube 5 is then rapidly heated so as to make the state of water supercritical or subcritical for the 
purpose of selective hydrolysis and/or thermal decomposition of the natural or synthetic polymer. The 
aqueous solution in the reaction tube 5 is then cooled and recovered into a sampler 1 and the recovered 
aqueous solution is evaporated to dryness by using nitrogen gas. Selective decomposition of the natural 
or synthetic polymer is carried out thereby, thus obtaining the objective low-moderate molecular 
compounds capable of recycling. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=JP&NR=H0531000&FT=E&DB=EPODO
C&locale=en_EP 

http://www.patentinspiration.com/redirect?url=/patent/US5207837A
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5207837&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5207837&FT=E&DB=EPODOC&locale=en_EP
http://www.patentinspiration.com/redirect?url=/patent/JPH0531000A
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=JP&NR=H0531000&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=JP&NR=H0531000&FT=E&DB=EPODOC&locale=en_EP
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7. Preparation of purified terephthalic acid from waste polyethylene 
terephthalate 
 
US5095145A 
Publication date 

10 Mar 1992 

 

Applicants 

AMOCO CORP [US] 

 

 

Abstract 
A process is disclosed for producing fiber-grade terephthalic acid from waste polyethylene terephthalate 
film, fiber, bottles, manufacturing residues, and other manufactured articles. The process comprises 
depolymerizing waste polyethylene terephthalate in an aqueous mixture to obtain crude terephthalic 
acid having a b*-value less than 10.00 and an RFCVIS value of about 5000, or greater, which is 
thereupon hydrogenated in aqueous solution for a period of up to 8 hours. Organic and inorganic 
impurities are retained in the aqueous components. The purified terephthalic acid has a b*-value less 
than 2.00, a relative fluorescence concentration in visible light (RFCVIS) of less than 2500, metals 
content less than 100 ppmw and total organic impurities of less than 1000 ppmw. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5095145&FT=E&DB=EPODOC
&locale=en_EP 

 

8. Depolymerization of condensation polymers 
 
US4605762A 
Publication date 

12 Aug 1986 

 

Applicants 

CELANESE MEXICANA SA [MX] 

 

 

Abstract 
A process for the neutral hydrolytic depolymerization of condensation polymers is described. The 
process is conducted in a continuous manner and comprises introducing condensation polymer waste 
material into an aqueous hydrolysis zone at a temperature of between 200 DEG C. and 300 DEG  C. 
and superatmospheric pressure of at least 15 atmospheres. High pressure steam is introduced into the 
lower portion of the hydrolysis zone underneath the level of the condensation polymer waste material. 
The steam serves as the principal source of heat for the hydrolysis zone. By being introduced 
underneath the level of the condensation polymer waste material, the steam agitates the waste material 
to provide heat transfer to accelerate the hydrolysis reaction. Further, a portion of the steam condenses 
to provide water which is a reactant in the hydrolysis reaction. An aqueous solution of the product(s) of 
the hydrolysis reaction is withdrawn from an upper portion of the hydrolysis zone. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=4605762&FT=E&DB=EPODOC
&locale=en_EP 

 

 

http://www.patentinspiration.com/redirect?url=/patent/US5095145A
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5095145&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5095145&FT=E&DB=EPODOC&locale=en_EP
http://www.patentinspiration.com/redirect?url=/patent/US4605762A
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=4605762&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=4605762&FT=E&DB=EPODOC&locale=en_EP
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Annex VI Marked patents in patent value map on pyrolysis 

 

1. Conversion of polymer containing materials to petroleum products 

 

US2017218278A1 

Publication date 

3 Aug 2017 

 

Applicants 

PK CLEAN TECH INC [US] 

PK CLEAN ENERGY PTE LTD [SG] 

 

 

 
Abstract 
Systems and methods achieve the conversion of polymer containing material into petroleum products 
such as hydrocarbon gas, wax, crude oil and diesel. The reactor and its system are designed to 
subject the polymer containing material to pyrolysis in a way that results in a higher petroleum product 
yield than conventional existing systems. The system has controls which allow for the heating 
temperature, rotation of the body, and throughput rate, to be adjusted depending on the reaction time 
required for the material inside the reactor. The condensing system is able to separate the products 
into the desired petroleum products by percentage output ranging from wax to crude-like oil to diesel-
quality oil. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2017218278&FT=E&DB=EP
ODOC&locale=en_EP 

http://www.patentinspiration.com/redirect?url=/patent/US2017218278A1
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2017218278&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2017218278&FT=E&DB=EPODOC&locale=en_EP
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1. Method of Reclaiming Carbonaceous Materials From Scrap Tires 

and Products Derived Therefrom 

 

US2011200518A1 

Publication date 

18 Aug 2011 

 

Applicants 

RAYMOND CHABOT INC [CA] 

RIPP RESOURCE RECOVERY CORP [CA] 

MACINTOSH ANDREW D E [CA] 

WONG VINCENT W Y [CA] 

 

 

 
Abstract 
The invention relates a pyrolytic carbon black produced from pyrolyzed rubber, the pyrolytic carbon 
black having an ash content ranging between 9-15%, a toluene discoloration at 425 mu of between 
80-90% transmission, an iodine adsorption between 30 and 45 mg/g; and, an n-dibutyl phthalate 
absorption number of or to 65 cc/100 gm. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2011200518&FT=E&DB=EP
ODOC&locale=en_EP 
 
  

http://www.patentinspiration.com/redirect?url=/patent/US2011200518A1
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2011200518&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2011200518&FT=E&DB=EPODOC&locale=en_EP
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2. Process for preparing a pour point depressing lubricant base oil 

component from waste plastic and use thereof 

 

US2009170739A1 

Publication date 

2 Jul 2009 

 

Applicants 

MILLER STEPHEN J [US] 

CHEVRON USA INC [US] 

 

 

 
Abstract 
A process for making a pour point depressing lubricant base oil blending component comprises: 
pyrolyzing a plastics feed comprising polyethylene in a pyrolysis zone at a temperature in the range of 
about 450° C. to about 700° C. and a residence time in the range of about 3 minutes to about 1 hour 
to provide a pyrolysis effluent; isomerization dewaxing at least a portion of the pyrolysis effluent with 
an isomerization dewaxing catalyst in a catalytic isomerization dewaxing zone to provide a 
isomerization dewaxing effluent comprising a pour point depressing lubricant base oil blending 
component; and recovering the pour point depressing lubricant base oil blending component boiling in 
the range of about 900° F. to about 1100° F. and having a pour point in the range of about -15° C. to 
about 0° C. The pour point depressing lubricant base oil blending component can be used to improve 
lubricating properties (e.g. pour point) of a lubricant base oil. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2009170739&FT=E&DB=EP
ODOC&locale=en_EP 
  

http://www.patentinspiration.com/redirect?url=/patent/US2009170739A1
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2009170739&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2009170739&FT=E&DB=EPODOC&locale=en_EP
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3. Plastic liquefying device 

 

US2004050678A1 

Publication date 

18 Mar 2004 

 

 

Abstract 
A plastic liquefying device, includes a gasifying furnace (19) for generating pyrolytic gas by heating 
and melting plastic waste and a liquefying tank (2) for liquefying and separating the pyrolytic gas 
generated in the gasifying furnace (19). The gasifying furnace (19) further comprising a heating device 
(22) for heating the inside of an oven-shaped furnace body (20) provided at the bottom of the furnace 
body (20) having a plastic waste inlet (H) provided at the top thereof and an opening and closing 
mechanism (21) for opening and closing the inlet (H) installed at the inlet (H). The opening and closing 
mechanism (21) further includes a plate shutter (24) larger than at least the opening area of the inlet 
(H) and a fixing device (25) for pressingly fixing the shutter (24) to the seal surface (S) around the 
peripheral edge part of the inlet (H). Since the inside of the furnace body (20) can be sealed by closely 
fitting the shutter (24) to the seal surface (S), the lowering of a pressure inside the furnace due to gas 
leakage and the deterioration of an ambient environment can be prevented. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2004050678&FT=E&DB=EP
ODOC&locale=en_EP 
 
  

http://www.patentinspiration.com/redirect?url=/patent/US2004050678A1
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2004050678&FT=E&DB=EPODOC&locale=en_EP
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4. Waste treatment method and waste treatment apparatus 

 

US6178899B1 

Publication date 

30 Jan 2001 

 

Applicants 

TOSHIBA KK [US] 

 

 

Abstract 
An industrial waste and household waste is treated by a pyrolysis step for carbonizing waste 
containing organic substance in a condition sealed from an air so as to separate to a pyrolysis gas and 
a pyrolysis residue; a gas cracking step for introducing the pyrolysis gas after the pyrolysis step so as 
to react an oxide component in the pyrolysis gas through an oxidization reaction and thermally 
decompose high molecular hydrocarbon in the pyrolysis gas with a heat generated by the oxidization 
reaction so as to obtain a cracked gas containing low molecular hydrocarbon; a residue cooling step 
for cooling the pyrolysis residue generated in the pyrolysis step for solidification; a mechanical 
processing step for crushing and sorting the pyrolysis residue solidified in the residue cooling step so 
as to obtain a pyrolysis char essentially consisting of pyrolysed organic substance and inorganic 
components; and a smelting and gasifying step for burning the pyrolysis char obtained in the 
mechanical processing step at a high temperature by being mixed with fuel and oxygen or air so as to 
melt the inorganic component of the pyrolysis char and gasify the carbon component to obtain a 
gasified gas containing low molecular hydrocarbon. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=B1&CC=US&NR=6178899&FT=E&DB=EPODO
C&locale=en_EP 

 

  

http://www.patentinspiration.com/redirect?url=/patent/US6178899B1
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5. Process for thermal and/or catalytic decomposition and/or 

depolymerization of low-grade organic substances and device for 

carrying out the process 

 

US6165349A 

Publication date 

26 Dec 2000 

 

 

Abstract 
PCT No. PCT/SK97/00006 Sec. 371 Date Jun. 1, 1999 Sec. 102(e) Date Jun. 1, 1999 PCT Filed Jul. 
4, 1997 PCT Pub. No. WO98/39368 PCT Pub. Date Sep. 11, 1998The nature of the process consists 
in that the low-grade organic substances are subject, at a temperature of 150 DEG  C. to 700 DEG  C. 
and at a pressure of 0.1 MPa to 2.5 MPa, to the action of a moving bed of solid particles of a 
substance which perform whirling motion, whereby the solid particles of a substance constituting the 
moving bed are set to whirling motion by intensive agitation. The device consists of a reaction 
chamber (1) with a rotation mechanism (2) which rotation mechanism (2), located rotably in the faces 
of the reaction chamber (1), consists of a shaft (3) to which vanes (5) are symetrically attached by 
means of driving discs (4). The vanes (5) may be arranged in 3 to 10 rows, and they may be provided 
with openings (5.1) or cut-outs (5.2) of various geometrical shapes, and they may be divided into 
individual segments (5.3). Also the driving discs (4) may be provided with openings (4.1) of various 
geometrical shapes. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=6165349&FT=E&DB=EPODOC
&locale=en_EP 
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6. Process for simultaneously processing of used metal and/or 

metal scrap and scrap containing halogenated hydrocarbons 

 

US4317800A 

Publication date 

2 Mar 1982 

 

Applicants 

ESMIL BV  

 

 

Abstract 
A process for reducing environmental pollution resulting from disposal of waste containing 
halogenated hydrocarbons by simultaneous treatment with used metal and/or metal scrap at elevated 
temperatures. The halogenated hydrocarbons are pyrolyzed and the resulting hydrogen halide 
containing gas is brought into contact with the used metal and/or metal scrap at elevated temperatures 
so as to form metal halogenides that are volatile under the conditions applied. The volatile metal 
halogenides are largely separated from the gaseous mixture formed, and at least part of the remaining 
gaseous mixture and/or hydrocarbon residue is used as fuel to maintain the required temperature. The 
waste feed compositions and process conditions can be chosen to effect separation between various 
metals by selective halogenation and condensation, and substantially all of the hydrogen halide can 
be tied up and recovered as metal halogenides. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=4317800&FT=E&DB=EPODOC
&locale=en_EP 
 
 
 

http://www.patentinspiration.com/redirect?url=/patent/US4317800A
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=4317800&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=4317800&FT=E&DB=EPODOC&locale=en_EP


Annex VII 

 -64- 

Annex VII Marked patents in the patent value map on solvolysis 

1. Method for purifying contaminated polyolefins 
 
EP3112406A1 
Publication date 

4 Jan 2017 

 

Applicants 

PROCTER & GAMBLE [US] 

 

 

 
Abstract 
A method for purifying a reclaimed polyolefin, such as a polyolefin reclaimed from post-consumer use 
or post-industrial use, is disclosed. The method involves obtaining the reclaimed polyolefin and 
contacting it at an elevated temperature and pressure with a fluid solvent to produce an extracted 
reclaimed polyolefin. The extracted reclaimed polyolefin is dissolved in a solvent at an elevated 
temperature and pressure to produce a polyolefin solution, which is purified at an elevated temperature 
and pressure by contacting the polyolefin solution with solid media to produce a purer polyolefin solution. 
A purer polyolefin is then separated from the purer polyolefin solution. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=EP&NR=3112406&FT=E&DB=EPODO
C&locale=en_EP 
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2. Methods and Systems from Recycling Carpet and Carpets Manufactured 
from Recycled Material 
 
US2013344281A1 
Publication date 

26 Dec 2013 

 

Applicants 

SHAW IND GROUP INC [US] 

COLUMBIA INSURANCE CO [US] 

 

 

 
Abstract 
The present invention pertains to carpet and methods of making and recycling carpet. In one aspect, 
the carpet includes: a primary backing which has a face and a back surface; a plurality of fibers attached 
to the primary backing and extending from the face of the primary backing and exposed at the back 
surface of the primary backing; an adhesive composition backing; and an optional secondary backing 
adjacent to the adhesive backing. The method of making carpet includes extrusion coating the adhesive 
composition onto the back surface of a primary backing to form the adhesive composition backing. The 
method of recycling carpet can recover one or more polymeric carpet components. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2013344281&FT=E&DB=EP
ODOC&locale=en_EP 
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3. Method for recycling vinyl polymer-based articles 
 
EP1232204A1 
Publication date 

21 Aug 2002 

 

Applicants 

SOLVAY [BE] 

 

 

Abstract 
Process for recycling an article based on at least one vinyl chloride or vinylidene chloride polymer, 
according to which: (a) the article is cut up into fragments with a mean size of 1 cm to 50 cm in the case 
where it would exceed these sizes; (b) the article fragments are brought into contact with an azeotropic 
or quasiazeotropic mixture of water and of a solvent capable of dissolving the polymer, at a temperature 
of at least 120° C.; (c) the polymer dissolved in the solvent is precipitated by a reduction in pressure and 
by injection of steam into the solution thus obtained, which additionally results in the entrainment of the 
solvent-water azeotrope and thus leaves a mixture remaining which is essentially composed of water 
and of solid polymer particles; (d) the polymer particles are collected. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=EP&NR=1232204&FT=E&DB=EPODO
C&locale=en_EP 

 

4. Recycling of articles comprising hydroxy-phenoxyether polymers 
 
US2002019449A1 
Publication date 

14 Feb 2002 

 

Applicants 

ADVANCED PLASTICS TECHNOLOGIES [US] 

 

 

 
Abstract 
Disclosed are methods of recycling the components of composite articles and materials comprising 
hydroxy-phenoxyether polymers to facilitate reuse of such components. The recycling methods 
comprise dissolution of the hydroxy-phenoxyether polymer in an acidic solution which is separated from 
the other components which formed the composite article or material. The hydroxy-phenoxyether 
polymers may be reused as the acidic solution, or they may be precipitated by addition of a base prior 
to reuse. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A1&CC=US&NR=2002019449&FT=E&DB=EP
ODOC&locale=en_EP 
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5. Continuous method for reclaiming plastic scrap 
 
US5375778A 
Publication date 

27 Dec 1994 

 

 

Abstract 
A continuous process for reclaiming plastic scrap is disclosed. The process is particularly suited to 
reclaiming blow molded plastic containers which are contaminated with affixed paper or plastic film 
product labels, and soil, food, or motor oil wastes. The process is continuous and positively conveys 
materials through auger-like apparatus within a closed system. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5375778&FT=E&DB=EPODOC
&locale=en_EP 

 

6. Disposable degradable recyclable plastic articles and synthetic resin blends 
for making the same 
 
US5367003A 
Publication date 

22 Nov 1994 

 

Applicants 

PETCAVICH ROBERT J [US] 

 

 

Abstract 
Environmentally friendly, disposable, degradable and/or recyclable plastic articles are made from water 
soluble, miscible, high molecular weight, thermoplastic, polymeric resin blends that are comprised by 
weight of about 65% to 95% high molecular weight water soluble thermoplastic resin having an inverse 
solubility characteristic and about 35% to 5% of at least one of certain high molecular weight 
thermoplastic polymers that are functionally compatible (miscible) with the inversely soluble resin. The 
articles are insoluble when used for their intended purposes, but become soluble when exposed to tepid 
or cool water and degradable when buried in a land fill or compost. The inversely soluble resin comprises 
high molecular weight poly(ethylene oxide). The compatible polymer is selected from the group 
consisting of Nylon 11, Nylon 12, polycaprolactone, polycaprolactone, polyethylene-co-acrylic acid, 
polyethylene-co-methacrylic acid, polyethylene-co-vinylacetate and polyethylene-co-vinylalcohol. The 
articles are hydrodegradable, e.g., flushable, biodegradable, e.g., compostable, and can be recycled if 
desired, thereby eliminating the trash and garbage problems inherent in the use of nondegradable 
plastics. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5367003&FT=E&DB=EPODOC
&locale=en_EP 

 
  

http://www.patentinspiration.com/redirect?url=/patent/US5375778A
http://www.patentinspiration.com/redirect?url=/patent/US5367003A
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5367003&FT=E&DB=EPODOC&locale=en_EP
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5367003&FT=E&DB=EPODOC&locale=en_EP


Annex VII 

 -68- 

7. Polymer recycling by selective dissolution 
 
US5278282A 
Publication date 

11 Jan 1994 

 

Applicants 

RENSSELAER POLYTECH INST [US] 

 

 

 
Abstract 
A method for separating polymers from a physically commingled solid mixture containing a plurality of 
polymers comprises dissolving a first one of the polymers in a solvent at a first lower temperature to 
form a first preferably single phase solution and a remaining solid component. The solid component 
contains additional polymers which are not soluble to the solvent at the first temperature but which may 
be soluble at higher temperatures. The method includes subsequently heating the solvent to dissolve 
additional polymer from the solid component to form subsequent solutions. The polymers are then 
separated from their respective solution either using flash evaporation techniques when more than one 
polymer has been dissolved at a single temperature, or conventional techniques for extracting a polymer 
from a solvent in a solution. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5278282&FT=E&DB=EPODOC
&locale=en_EP 
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8. Recycling of polymeric materials from carpets and other multi-component 
structures by means of supercritical fluid extraction 
 
US5233021A 
Publication date 

3 Aug 1993 

 

Applicants 

GEORGIA TECH RES INST [US] 

 

 

Abstract 
A method of extracting pure components from a multi-component structure by dissolving each 
component at an appropriate temperature and pressure in a supercritical fluid and then varying the 
temperature and/or pressure to extract particular components in sequence. 

 
Espacenet Url 
http://v3.espacenet.com/publicationDetails/biblio?KC=A&CC=US&NR=5233021&FT=E&DB=EPODOC
&locale=en_EP 
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Annex VIII Search strategy performed in the Derwent database 

 

Search Queries   

No.results         (doc. / 
fam.) 

Query line (Derwent Innovation) 

Main Scope      
(D:63216/F:22378) 

ALLD=((plastic* OR polymer* OR polyalk* OR polyester* OR (synth* hydrocarbon*) OR polyolefin* OR 
polyethylene OR polypropylene OR polybutene OR polyisobutylene OR polyurethane OR (ethylene 
propylene) OR (polyvinyl chloride) OR PVC OR (polyethylene terephthalate) OR PET OR polystyrene 
OR polymethylmethacrylate) AND (waste OR dispos* OR debris OR packag* OR bottle* OR feedstock 
OR material*) AND (recycl* OR reclaim* OR sustain* OR purif* OR separat* OR isolat* OR reus* OR 
recover* OR degrad* OR disintegrat* OR decompos* OR crack* OR treat* OR conver* OR separat* 
OR extract* OR solvoly* OR pyroly* OR gasif* OR depolymeri* OR glycoly* OR hydroly* OR chemolys* 
OR thermolys* OR crack* )) AND AIC=(B29B 17/* OR B29B 2017/02* OR C08J 11/* OR C08L 2201/06 
OR Y02E 50/30 OR Y02P 20/143 OR Y02P 20/58* OR Y02W 30/62*); 

Polymer types (nr. 
select. docs.) 

Polyolefins (- terephtha*); 4177 select.docs.   (combined queries polyolefins) 
ALLD=(polyolefine); 52 OR; ALLD=(polyethylene OR PE) NOT ALLD=(terephtha*); 2914 OR; 
ALLD=(polypropylene OR PP); 2255 OR; ALLD=(polybutene OR PB); 76 OR; ALLD=(polyisobutylene 
OR PIB); 45 
Polyvinyl chloride; 1656 select.docs. 
ALLD=((polyvinyl chloride) OR PVC);  
Polyethylene terephthalate;  2,258 select.docs. 
ALLD=((polyethylene terephthalate) OR PET ALLD=(teraphtha*); 
Polyurethane; 1360 select.docs. 
ALLD=(polyurethane OR PU OR PUR); 
Polystyrene; 1,803 select.docs. 
ALLD=(polystyrene);  
Polymethylmethacrylate; 310 select.docs. 
ALLD=(*methylmethacrylate OR (*methyl methacrylate) OR PMMA OR poly(methyl 2-
methylpropenoate) OR Perspex OR Plexiglas);  

Chemical recycling             
methods           (nr. select. 
docs.) 

Pyrolysis; 2997 select.docs. 
ALLD=(pyrolysis OR ((crack* OR depolymeri* OR decomp* OR destr*) NEAR3 (dry OR therm* OR 
heat* OR temperature OR distill* OR gasif* OR syngas))) OR AIC=(C08J 11/12 OR C10J 2300/0913 
OR C10J 2300/0946);  
Hydrolysis; 1268 select.docs. 
ALLD=(hydrolysis OR ((crack* OR depolymeri* OR decomp* OR destr*) NEAR3 (steam OR hydro* OR 
water OR vapor OR acid OR base))) OR AIC=(C08J 11/14);  
Depolymerization; 2229 select.docs.  
ALLD=(chemical* AND (depolymeri* OR degrad* OR crack* OR decompos* OR destr* OR treat* OR 
break*)) OR AIC=(C08J 11/18 OR C8J 11/20 OR C08J 11/22 OR C08J 11/24 OR C08J 11/26 OR C08J 
11/28);  
Solvolysis; 2129 select.docs. 
ALLD=(solvolysis OR ((solvent* OR alkyl* OR alcohol* OR aceto* OR ammon*) NEAR3 (crack* OR 
depolymeri* OR decomp* OR treat*))) OR AIC=(C08J 11/08 OR C08J 11/18 OR  C08J 11/20 OR C08J 
11/24);  
Glycolysis; 770 select.docs. 
ALLD=(glycolysis OR (((ethylene glycol) OR glycol*) NEAR3 (depolymeri* OR decomp* OR treat*))) 
OR AIC=(C08J 11/08 OR  C08J 11/24);  

 Plastic waste recycl.              ALLD=(((recycl* OR reuse OR conver* OR decompos*) NEAR2 (plastic* OR waste OR dispos*))) OR 
AIC=(B29B 17/04* OR B29B 2017/02* OR C08J 11/08 OR C08J 11/1* OR C08J 11/2* OR Y02E 50/30 
OR  Y02P 20/143 OR Y02P 20/582 OR Y02W 30/62*);                                                                                             
18172 select. docs. 

 


	1. Introduction
	2. Search strategy and datasets
	3. Polymers
	4. Methods of recycling plastics
	4.1 Depolymerization of polymers
	4.2 Glycolysis of polymers
	4.3 Hydrolysis of polymers
	4.4 Pyrolysis of polymers
	4.5. Solvolysis of polymers

	5. Conclusions
	Annex I : sample of patents from 2017 related to depolymerization
	Annex II : marked patent families in patent value map on depolymerization
	Annex III: Marked patents in the patent value map on glycolysis
	Annex IV : Patents of Matsushita relating to hydrolytic depolymerization
	Annex V Marked patents in the patent value map of hydrolysis
	Annex VI Marked patents in patent value map on pyrolysis
	Annex VII Marked patents in the patent value map on solvolysis
	Annex VIII Search strategy performed in the Derwent database

