November 6th, 2024

Fourth monitoring programme for the Capp Plast NTN “LDPE materials and articles in which the recycled plastic is used behind a Functional Barrier”

In accordance with the requirements of Article 13 of Regulation (EU) 2022/1616, we are herewith reporting the results of the fourth monitoring programme relative to the placing into the market of LDPE- base ABA structures, where the B layer consists of Recycled LDPE (rLDPE). 
[bookmark: _Hlk147069614]This report should be read in conjunction with the dossier referred as  Capp Plast NTN “LDPE materials and articles in which the recycled plastic is used behind a Functional Barrier”, submitted on 10th  July 2023.
The present report is built out of the analysis that have been carried out by external qualified laboratory (compliant to Standard EN 17025); these data have been obtained with different analytical approaches, nevertheless they provide a clear vision of the substances referred to in Article 13(5)(c) of the Regulation. 
1. Description of the Functional Barrier technology
rLDPE is used in food contact materials for indirect contact application with food, the rLDPE is mildly decontaminated by mechanical process, and subsequently embossed between two layers of virgin LDPE, so the layer in contact with food acts as “functional barrier”, preventing potential contaminants in the rLDPE to be transferred to food in a quantity that endangers human health and, therefore, making the final structure compliant with Regulation (EC )1935/2044, in particular with art 3 thereof. 
The dossier deals exclusively with the PE packaging  which include the functional barrier, where the rPE is not in direct contact with food.
Starting from a dried flakes of LDPE derived from post industrial collection, the manufacturing of A/B/A structures include the following processes:
•	Grinding phase of the post industrial plastic waste (collection of Food grade film compliant to Regulation 10/2011) to produce flakes
•	An extrusion phase, where flakes are melted to produce the rLDPE granules to be used into B layer with application of vacuum. The temperature profile is usually 270-290°C. When vacuum is applied, the vacuum conditions are typically below 100 mbar. 
•	The coextrusion step, in which the A layers are applied at a temperature of typically 275-290°C. A 3-layer sheet (A/B/A) comes out from the coextrusion process and it is cooled down.

2. Capability of decontamination of the Functional Barrier technology
 The decontamination efficiency was referred to model contaminating substances, referred as “surrogate contaminants”, that are normally used for testing the decontamination capabilities of PET recycling processes.  Based on that data, modelling of migration of surrogate contaminants has been carried out starting from concentration of these contaminants of 3 mg/kg (EFSA assumption). 
The Challenge Test is still running during this month
We  have analyzed the maximum amount of rLDPE in the B layer of different ABA structures at which the concentration of the surrogate migrating at the highest rate of lies below the level of 0.15 microgram/kg food recommended by EFSA as safety level, by assuming that all migrating contaminants are genotoxic.  

3. List of contaminating substances with molecular weight < 1000 Dalton
[bookmark: _Hlk188455879][bookmark: _Hlk147057597]Substances found in the plastic input (flakes): LDPE - GRANULO POST CONSUMO FORNITORE ESTERNO
1. [bookmark: _Hlk188362794]SCREENING TEST: HEAD SPACE GC-MS ANALYSIS - SEMIQUANTIFICATION OF VOLATILE COMPOUNDS 
	Compound
	CAS
	mg/kg


	Ethanol, 2-butoxy-
	111-76-2
	17,60

	1-Propanol, 2-(2-methoxy-1-
methylethoxy)-
	55956-21-3
	1,42

	Limonene 
	138-86-3
	1,36

	Butane, 2-methoxy-
	6795-87-5
	1,42

	3-Undecene, (Z)-
	821-97-6
	0,09

	Octane
	111-65-9
	0,43

	1-Nonene, 4,6,8-trimethyl-
	54410-98-9
	0,10

	Hex-(2E)-enyl acetate
	2497-18-9
	0,22

	Nonane
	111-84-2
	0,56

	Decane <n->
	66-25-1
	0,37



2. SCREENING TEST: GC-MS ANALYSIS - SEMIQUANTIFICATION OF NOT VOLATILE COMPOUNDS
	Compound
	CAS
	mg/kg


	Toluene
	108-88-3
	115,56

	Propanoic acid, 2-methyl-, anhydride
	97-72-3
	9,03

	Heptane, 2,4-dimethyl-
	2213-23-2
	10,27

	Styrene
	100-42-5
	11,15

	Butane, 2,2-dimethyl-
	75-83-2
	5,06

	D-Limonene
	5989-27-5
	4,70

	Butyric acid, neopentyl ester
	2050-00-2
	9,19

	Undecane, 4,7-dimethyl-
	17301-32-5
	5,74

	Undecane, 3,7-dimethyl-
	17301-29-0
	13,41

	2,2-Dimethylpropanoic anhydride
	1538-75-6
	1,07

	Benzene, 1,3-bis(1,1-dimethylethyl)-
	1014-60-4
	100,39

	Nonane, 2,2,4,4,6,8,8-heptamethyl-
	4390-04-9
	5,83

	Dodecane, 2,7,10-trimethyl-
	74645-98-0
	14,35

	Dodecane, 2,6,11-trimethyl-
	31295-56-4
	5,34

	Undecane, 3,6-dimethyl-
	17301-28-9
	20,07

	Nonane, 5-methyl-5-propyl-
	17312-75-3
	3,99

	Dodecane, 4,6-dimethyl-
	61141-72-8
	14,92

	2,4-Di-tert-butylphenol
	96-76-4
	111,29

	Decane, 3,8-dimethyl-
	17312-55-9
	12,33

	Benzophenone
	119-61-9
	223,93

	n-Hexyl salicylate
	6259-76-3
	2,84

	Nonane, 3-methyl-5-propyl- 
	31081-18-2
	11,79

	3-Ethyl-3-methylheptane
	17302-01-1
	3,83

	Octanal, 2-(phenylmethylene)-
	101-86-0
	1,88

	Decane, 5-propyl-
	17312-62-8
	11,31

	Nonadecane 
	629-92-5
	8,38

	Dodecane, 2,6,10-trimethyl-
	3891-98-3
	5,87

	Bumetrizole
	3896-11-5
	40,2

	3-Hexanone, 2,5-dimethyl-
	1888-57-9
	2,82

	Benzenepropanoic acid,
3,5-bis(1,1-dimethylethyl)-4-hydroxy-, octadecyl ester
	2082-79-3
	51,96



3. SCREENING TEST: LC-QTOF ANALYSIS
	Compound
	CAS
	mg/kg


	Melamine
	108-78-1
	0,88

	N,N-Bis(2-hydroxyethyl)dodecylamine
	1541-67-9
	0,54

	2,2'-((2-(Dodecyloxy)ethyl)imino)bisethan ol
	1733-93-3
	0,06

	Tetradecyldiethanolamine
	18924-66-8
	0,02

	N-Hexadecyl diethanolamine
	18924-66-8
	0,12

	Di-p-methylbenzylidenesorbitol
	18924-67-9
	2,84

	Stearyldiethanolamine 
	54686-97-4
	0,18

	Dimethyldibenzylidene sorbitol
	10213-78-2
	0,06

	3,3,14,14-Tetramethyl-1,5,12,16- tetraoxacyclodocosane-
6,11,17,22-tetrone 
	135861-56-2
	0,92

	Dibutilftalato 
	84-74-2
	0,12

	Tributylacetyl citrate 
	77-90-7
	0,24

	Methyl ricinoleate 
	141-24-2
	0,32

	Octocrylene 
	6197-30-4
	0,16

	Octabenzone 
	1843-05-6
	3,72

	Bumetrizole 
	3896-11-5
	60,6

	Bis(2-ethylhexyl) adipate 
	103-23-1
	3,42

	cis-13-Docosenoamide 
	112-84-5
	38,84



	Compound
	CAS
	mg/kg


	Lauric Acid
	143-07-7
	0,48

	Myristic acid
	544-63-8
	0,34

	Abietic Acid
	514-10-3
	0,44

	2,2′-Methylenebis(6-tert-butyl-4-
methylphenol) 
	119-47-1
	0,06

	Linoleic acid 
	60-33-3
	126,04

	Palmitic acid
	57-10-3
	11,28

	Oleic acid
	112-80-1
	1,44

	Stearic acid
	57-11-4
	20,54



[bookmark: _Hlk188455938][bookmark: _Hlk188362886]Substances found after I level decontamination (granules LDPE – post industrial Capp Plast collection): LDPE GRANULO RIGENERATO INTERNO STAB. CAPALLE
1. SCREENING TEST: HEAD SPACE GC-MS ANALYSIS - SEMIQUANTIFICATION OF VOLATILE COMPOUNDS 
	Compound
	CAS
	mg/kg


	Ethanol, 2-butoxy-
	111-76-2
	21,36

	1-Propanol, 2-(2-methoxy-1-
methylethoxy)-
	55956-21-3
	1,47

	Limonene
	138-86-3
	0,16

	Butane, 2-methoxy-
	6795-87-5
	1,58

	3-Undecene, (Z)-
	821-97-6
	0,11

	Octane
	111-65-9
	0,15

	Nonane
	111-84-2
	0,19

	Decane <n->
	66-25-1
	0,13



2. SCREENING TEST: GC-MS ANALYSIS - SEMIQUANTIFICATION OF NOT VOLATILE COMPOUNDS
	Compound
	CAS
	mg/kg


	Toluene
	108-88-3
	108,49

	Butanoic acid, anhydride
	106-31-0
	11,04

	Styrene
	100-42-5
	10,58

	Undecane, 2,7-dimethyl-
	17301-24-5
	3,23

	2-Hexene, 3,5,5-trimethyl-
	26456-76-8
	2,70

	Nonane, 4,5-dimethyl-
	17302-23-7
	16,91

	Octane, 3,3-dimethyl-
	4110-44-5
	5,91

	Octane, 5-ethyl-2-methyl-
	62016-18-6
	5,64

	Undecane, 5-methyl-
	1632-70-8
	6,68

	Decane, 2,3,5-trimethyl-
	62238-11-3
	1,15

	Benzene, 1,3-bis(1,1- dimethylethyl)-
	1014-60-4
	73,31

	Decane, 3-ethyl-3-methyl-
	17312-66-2
	4,01

	Hexane, 2,3,4-trimethyl-
	921-47-1
	8,34

	Dodecane, 4,6-dimethyl-
	61141-72-8
	2,78

	Dodecane, 2,6,10-trimethyl- 
	3891-98-3
	8,64

	Benzene, 1,1',1'',1'''-(1,2-
ethanediylidene)tetrakis-
	632-50-8
	1,61

	Undecane, 3,8-dimethyl-
	17301-30-3
	8,96

	2,4-Di-tert-butylphenol
	96-76-4
	68,25

	Dodecane, 2,7,10-trimethyl- 
	74645-98-0
	4,34

	Nonane, 3-methyl-5-propyl-
	31081-18-2
	4,96

	Benzophenone
	119-61-9
	111,35

	Heptadecane, 2,6,10,15- tetramethyl-
	54833-48-6
	6,37

	Decane, 3,3,5-trimethyl-
	62338-13-0
	3,88

	Hexadecane, 2,6,11,15- tetramethyl-
	504-44-9
	4,34

	Undecane, 6-ethyl-
	17312-60-6
	3,32

	Pentadecane, 7-methyl-
	6165-40-8
	3,64

	Bumetrizole 
	3896-11-5
	4,01

	Undecane, 5,5-dimethyl-
	17312-73-1
	2,22

	13-Docosenamide, (Z)-
	112-84-5
	7,81

	Valeric anhydride 
	2082-59-9
	0,49

	2,2,6,6-Tetramethylheptane 
	40117-45-1
	1,85

	Benzenepropanoic acid,
3,5-bis(1,1-dimethylethyl)-4- hydroxy-, octadecyl ester 
	2082-79-3
	15,10





3. SCREENING TEST: LC-QTOF ANALYSIS

	Compound
	CAS
	mg/kg


	Melamine
	108-78-1
	1,28

	2-[2-hydroxyethyl(octyl)amino]ethanol
	15520-05-5
	0,04

	2,2'-(Decylimino)diethanol
	18924-65-7
	0,04

	N,N-Bis(2-hydroxyethyl)dodecylamine 
	1541-67-9
	1,24

	2,2'-((2-(Dodecyloxy)ethyl)imino)bisethano l 
	1733-93-3
	0,12

	Tetradecyldiethanolamine 
	18924-66-8
	0,22

	N-Hexadecyl diethanolamine 
	18924-67-9
	0,16

	Di-p-methylbenzylidenesorbitol 
	54686-97-4
	3,2

	Stearyldiethanolamine 
	10213-78-2
	0,02

	Dimethyldibenzylidene sorbitol 
	135861-56-
2
	0,46

	3,3,14,14-Tetramethyl-1,5,12,16-tetraoxacyclodocosane-6,11,17,22- tetrone
	24418-35-7
	0,80

	Tributylacetyl citrate 
	77-90-7
	0,08

	Methyl ricinoleate 
	141-24-2
	3,88

	Octabenzone 
	1843-05-6
	0,68

	Bumetrizole 
	3896-11-5
	11,58

	cis-13-Docosenoamide 
	112-84-5
	105,2



	Compound
	CAS
	mg/kg


	Lauric Acid 
	143-07-7
	0,14

	Myristic acid 
	544-63-8
	0,34

	2,2′-Methylenebis(6-tert-butyl-4-
methylphenol) 
	119-47-1
	0,06

	Linoleic acid 
	60-33-3
	59,44

	Palmitic acid 
	57-10-3
	13,12

	Oleic acid 
	112-80-1
	0,76

	Stearic acid 
	57-11-4
	19,18



Substance found in the plastic output (film): LDPE LAMINA SINGOLA NEUTRA IN LDPE CONTENENTE RICICLATO
1. SCREENING TEST: HEAD SPACE GC-MS ANALYSIS - SEMIQUANTIFICATION OF VOLATILE COMPOUNDS 
	Compound
	CAS
	 mg/kg

	Potential migration

	Ethanol, 2-butoxy-
	111-76-2
	112,37
	0,189

	1-Propanol, 2-(2-methoxy-1-
methylethoxy)-
	55956-21-3
	7,12
	0,012

	Butane, 2-methoxy-
	6795-87-5
	6,37
	0,011

	Nonane
	111-84-2
	0,29
	0,0005



2. SCREENING TEST: GC-MS ANALYSIS - SEMIQUANTIFICATION OF NOT VOLATILE COMPOUNDS
	Compound
	CAS
	 mg/kg

	Potential migration

	2-Propanol, 2-methyl- 
	75-65-0
	8,54
	0,014

	3-Heptanone, 2,4- dimethyl- 
	18641-71-9
	8,47
	0,014

	Styrene 
	100-42-5
	11,82
	0,020

	Butane, 2,2-dimethyl- 
	75-83-2
	1,47
	0,0025

	Octane, 3,3-dimethyl- 
	4110-44-5
	3,07
	0,005

	Undecane, 5,7-dimethyl-
	17312-83-3
	10,29
	0,017

	3-Ethyl-3-methylheptane
	17302-01-1
	3,77
	0,006

	Octane, 2,6-dimethyl- 
	2051-30-1
	3,60
	0,006

	Undecane, 4,7-dimethyl-
	17301-32-5
	8,00
	0,013

	2,2-Dimethylpropanoic anhydride 
	1538-75-6
	0,83
	0,001

	Benzene, 1,3-bis(1,1- dimethylethyl)- 
	1014-60-4
	55,00
	0,092

	Decane, 3-ethyl-3-methyl-
	17312-66-2
	4,29
	0,007

	Undecane, 3,8-dimethyl-
	17301-30-3
	9,20
	0,015

	3,6-Heptanedione 
	1703-51-1
	2,67
	0,004

	Decane, 2,3,6-trimethyl-
	62238-12-4
	14,63
	0,025

	Undecane, 3,9-dimethyl-
	17301-31-4
	9,67
	0,016

	2,4-Di-tert-butylphenol
	96-76-4
	43,01
	0,072

	Decane, 3,8-dimethyl- 
	17312-55-9
	3,59
	0,006

	Hept-2-ene, 2,4,4,6- tetramethyl-
	103982-58-7
	1,22
	0,002

	Undecane, 3-ethyl- 
	17312-58-2
	13,52
	0,023

	Benzophenone 
	119-61-9
	231,67
	0,389

	Decane, 2,3,5-trimethyl-
	62238-11-3
	8,27
	0,014

	Cyclopentane, 1-ethyl-1- methyl- 
	16747-50-5
	2,31
	0,004

	Isopropyl myristate 
	110-27-0
	3,35
	0,006

	Dibutyl phthalate 
	84-74-2
	2,39
	0,004

	3-Hexanone, 2,5- dimethyl- 
	1888-57-9
	4,90
	0,008

	1-Dodecanol 
	112-53-8
	3,70
	0,006

	Nonane, 2,2,4,4,6,8,8-
heptamethyl- 
	4390-04-9
	8,28
	0,014

	1-Hexadecanol 
	36653-82-4
	4,37
	0,007

	3-Ethyl-2,6,10-
trimethylundecane 
	-
	8,21
	0,014

	1-Tetradecanol 
	112-72-1
	5,33
	0,009

	Decane, 6-ethyl-2-methyl-
	62108-21-8
	5,74
	0,010

	Bumetrizole 
	3896-11-5
	24,8
	0,04

	Cyclohexanone, 3-butyl-
	39178-69-3
	6,47
	0,011

	Nonane, 5-methyl-5- propyl- 
	17312-75-3
	6,40
	0,011

	13-Docosenamide, (Z)-
	112-84-5
	41,76
	0,070

	Undecane, 3-methyl- 
	1002-43-3
	5,10
	0,009

	Phenol, 2,4-bis(1,1- dimethylethyl)-, phosphite
(3:1) 
	31570-04-4
	134,47
	0,226

	Benzenepropanoic acid, 3,5-bis(1,1-
dimethylethyl)-4-hydroxy-
, octadecyl ester
	2082-79-3
	96,04
	0,161








3. SCREENING TEST: LC-QTOF ANALYSIS
	[bookmark: _Hlk188447022]Compound
	CAS
	 mg/kg

	Potential migration

	Melamine
	108-78-1
	1,1
	0,002

	2-[2-
hydroxyethyl(octyl)amin o]ethanol 
	15520-05-5
	0,26
	0,0004

	2,2'-
(Decylimino)diethanol
	18924-65-7
	0,62
	0,001

	N,N-Bis(2-
hydroxyethyl)dodecylam ine 
	1541-67-9
	6,74
	0,011

	2,2'-((2-
(Dodecyloxy)ethyl)imino
)bisethanol 
	1733-93-3
	0,36
	0,001

	Tetradecyldiethanolamin e 
	18924-66-8
	2,4
	0,004

	N-Hexadecyl diethanolamine 
	18924-67-9
	2,3
	0,004

	N,N-Bis(2-
hydroxyethyl)dodecana mide 
	120-40-1
	0,4
	0,001

	Di-p-
methylbenzylidenesorbit ol 
	54686-97-4
	2,3
	0,0039

	Stearyldiethanolamine
	10213-78-2
	0,72
	0,001

	Dimethyldibenzylidene
sorbitol 
	135861-56-
2
	0,3
	0,0005

	3,3,14,14-Tetramethyl- 1,5,12,16-
tetraoxacyclodocosane
6,11,17,22-tetrone 
	24418-35-7
	0,74
	0,001

	Dibutilftalato 
	84-74-2
	0,8
	0,001

	Tributylacetyl citrate 
	77-90-7
	1,42
	0,002

	2,4-diethyl-9h-
thioxanthen-9-one 
	82799-44-8
	0,11
	0,0002

	Methyl ricinoleate 
	141-24-2
	9,36
	0,016

	Octocrylene 
	6197-30-4
	1,12
	0,0019

	Octabenzone 
	1843-05-6
	1,68
	0,003

	Bumetrizole 
	3896-11-5
	51,06
	0,0858

	Bis(2-ethylhexyl) adipate
	103-23-1
	5,74
	0,010

	cis-13-Docosenoamide
	112-84-5
	122,54
	0,206



	Compound
	CAS
	 mg/kg

	Potential migration

	Lauric Acid
	143-07-7
	0,26
	0,0004

	Myristic acid 
	544-63-8
	0,52
	0,0009

	Abietic Acid 
	514-10-3
	0,3
	0,001

	Palmitic acid 
	57-10-3
	14,86
	0,025

	2,2′-Methylenebis(6-tert- butyl-4-methylphenol) 
	119-47-1
	0,32
	0,001

	Linoleic acid 
	60-33-3
	100,21
	0,168

	Oleic acid 
	112-80-1
	3,64
	0,006

	Stearic acid 
	57-11-4
	19,4
	0,033





4. Decontamination efficency %
	Compound
	CAS
	mg/kg

Granule recycled by  External supplier

	mg/kg

Recycled Granule by Capp Plast
	mg/kg

LDPE FILM (A/B/A)
	Dec efficency %
Granule recycled by  External supplier
	Dec efficency %
Recycled Granule by Capp Plast

	Ethanol, 2-butoxy- 
	111-76-2
	17,60
	21,36
	112,37
	-538,5%
	-426%

	1-Propanol, 2-(2-methoxy-1-
methylethoxy)- 
	55956-21-3
	1,42
	1,47
	7,12
	-401,4%
	-384%

	Limonene 
	138-86-3
	1,36
	0,16
	 
	100,0%
	100%

	Butane, 2-methoxy- 
	6795-87-5
	1,42
	1,58
	6,37
	-348,6%
	-303%

	3-Undecene
	821-97-6
	0,09
	0,11
	 
	100,0%
	100%

	Octane 
	111-65-9
	0,43
	0,15
	 
	100,0%
	100%

	1-Nonene, 4,6,8-trimethyl- 
	54410-98-9
	0,10
	 
	 
	100,0%
	 -

	Hex-(2E)-enyl acetate 
	2497-18-9
	0,22
	 
	 
	100,0%
	 -

	Nonane 
	111-84-2
	0,56
	0,19
	0,29
	48,2%
	-53%

	Decane <n-> 
	66-25-1
	0,37
	0,13
	 
	100,0%
	100%

	2-Propanol, 2-methyl-
	75-65-0
	 
	 
	8,54
	 
	 

	Toluene
	108-88-3
	115,56
	108,49
	 
	100%
	100%

	Butanoic acid, anhydride
	106-31-0
	 
	11,04
	 
	 
	100%

	3-Heptanone, 2,4- dimethyl- 
	18641-71-9
	 
	 
	8,47
	 
	 

	Propanoic acid, 2-methyl-, anhydride
	97-72-3
	9,03
	 
	 
	100%
	 

	Heptane, 2,4-dimethyl-
	2213-23-2
	10,27
	 
	 
	100%
	 

	Styrene 
	100-42-5
	11,15
	10,58
	11,15
	0%
	-5%

	Butane, 2,2-dimethyl-
	75-83-2
	 
	 
	1,47
	 
	 

	Undecane, 2,7-dimethyl- 
	17301-24-5
	 
	3,23
	 
	 
	100%

	2-Hexene, 3,5,5-trimethyl- 
	26456-76-8
	 
	2,70
	 
	 
	100%

	Butane, 2,2-dimethyl- 
	75-83-2
	5,06
	 
	 
	100%
	 

	Octane, 3,3-dimethyl- 
	4110-44-5
	 
	 
	3,07
	 
	 

	D-Limonene 
	5989-27-5
	4,70
	 
	 
	100%
	 

	Nonane, 4,5-dimethyl-
	17302-23-7
	 
	16,91
	 
	 
	100%

	Butyric acid, neopentyl ester 
	2050-00-2
	9,19
	 
	 
	100%
	 

	Undecane, 5,7-dimethyl-
	17312-83-3
	 
	 
	10,29
	 
	 

	Octane, 3,3-dimethyl-
	4110-44-5
	 
	5,91
	 
	 
	100%

	Undecane, 4,7-dimethyl- 
	17301-32-5
	5,74
	 
	 
	100%
	 

	3-Ethyl-3-methylheptane
	17302-01-1
	 
	 
	3,77
	 
	 

	Octane, 5-ethyl-2-methyl- 
	62016-18-6
	 
	5,64
	 
	 
	100%

	Octane, 2,6-dimethyl- 
	2051-30-1
	 
	 
	3,60
	 
	 

	Undecane, 5-methyl- 
	1632-70-8
	 
	6,68
	 
	 
	100%

	Undecane, 4,7-dimethyl-
	17301-32-5
	 
	 
	8,00
	 
	 

	Undecane, 3,7-dimethyl-
	17301-29-0
	13,41
	 
	 
	100%
	 

	Decane, 2,3,5-trimethyl- 
	62238-11-3
	 
	1,15
	 
	 
	100%

	2,2-Dimethylpropanoic anhydride 
	1538-75-6
	1,07
	 
	0,83
	22%
	 

	Benzene, 1,3-bis(1,1- dimethylethyl)- 
	1014-60-4
	100,39
	73,31
	55,00
	45%
	25%

	Decane, 3-ethyl-3-methyl- 
	17312-66-2
	 
	4,01
	 
	 
	100%

	Nonane, 2,2,4,4,6,8,8-heptamethyl-
	4390-04-9
	5,83
	 
	 
	100%
	 

	Decane, 3-ethyl-3-methyl-
	17312-66-2
	 
	 
	4,29
	 
	 

	Hexane, 2,3,4-trimethyl- 
	921-47-1
	 
	8,34
	 
	 
	100%

	Undecane, 3,8-dimethyl-
	17301-30-3
	 
	 
	9,20
	 
	 

	Dodecane, 2,7,10-trimethyl-
	74645-98-0
	14,35
	 
	 
	100%
	 

	Dodecane, 4,6-dimethyl- 
	61141-72-8
	 
	2,78
	 
	 
	100%

	Dodecane, 2,6,11-trimethyl-
	31295-56-4
	5,34
	 
	 
	100%
	 

	3,6-Heptanedione 
	1703-51-1
	 
	 
	2,67
	 
	 

	Dodecane, 2,6,10-trimethyl- 
	3891-98-3
	 
	8,64
	 
	 
	100%

	Undecane, 3,6-dimethyl- 
	17301-28-9
	20,07
	 
	 
	100%
	 

	Decane, 2,3,6-trimethyl-
	62238-12-4
	 
	 
	14,63
	 
	 

	Benzene, 1,1',1'',1'''-(1,2-
ethanediylidene)tetrakis- 
	632-50-8
	 
	1,61
	 
	 
	100%

	Nonane, 5-methyl-5-propyl- 
	17312-75-3
	3,99
	 
	 
	100%
	 

	Undecane, 3,8-dimethyl- 
	17301-30-3
	 
	8,96
	 
	 
	100%

	Undecane, 3,9-dimethyl-
	17301-31-4
	 
	 
	9,67
	 
	 

	Dodecane, 4,6-dimethyl- 
	61141-72-8
	14,92
	 
	 
	100%
	 

	2,4-Di-tert-butylphenol 
	96-76-4
	111,29
	68,25
	43,01
	61%
	37%

	Dodecane, 2,7,10-trimethyl- 
	74645-98-0
	 
	4,34
	 
	 
	100%

	Decane, 3,8-dimethyl- 
	17312-55-9
	 
	 
	3,59
	 
	 

	Hept-2-ene, 2,4,4,6- tetramethyl-
	103982-58-
7
	 
	 
	1,22
	 
	 

	Nonane, 3-methyl-5-propyl- 
	31081-18-2
	 
	4,96
	 
	 
	100%

	Decane, 3,8-dimethyl- 
	17312-55-9
	12,33
	 
	 
	100%
	 

	Undecane, 3-ethyl- 
	17312-58-2
	 
	 
	13,52
	 
	 

	Benzophenone 
	119-61-9
	223,93
	111,35
	231,67
	-3%
	-108%

	n-Hexyl salicylate 
	6259-76-3
	2,84
	 
	 
	100%
	 

	Heptadecane, 2,6,10,15- tetramethyl- 
	54833-48-6
	 
	6,37
	 
	 
	100%

	Nonane, 3-methyl-5-propyl- 
	31081-18-2
	11,79
	 
	 
	100%
	 

	Decane, 2,3,5-trimethyl-
	62238-11-3
	 
	 
	8,27
	 
	 

	3-Ethyl-3-methylheptane 
	17302-01-1
	3,83
	 
	 
	100%
	 

	Octanal, 2-(phenylmethylene)- 
	101-86-0
	1,88
	 
	 
	100%
	 

	Cyclopentane, 1-ethyl-1- methyl- 
	16747-50-5
	 
	 
	2,31
	 
	 

	Decane, 3,3,5-trimethyl- 
	62338-13-0
	 
	3,88
	 
	 
	100%

	Decane, 5-propyl- 
	17312-62-8
	11,31
	 
	 
	100%
	 

	Isopropyl myristate 
	110-27-0
	 
	 
	3,35
	 
	 

	Dibutyl phthalate 
	84-74-2
	 
	 
	2,39
	 
	 

	3-Hexanone, 2,5- dimethyl-
	1888-57-9
	 
	 
	4,90
	 
	 

	Hexadecane, 2,6,11,15- tetramethyl- 
	504-44-9
	 
	4,34
	 
	 
	100%

	1-Dodecanol 
	112-53-8
	 
	 
	3,70
	 
	 

	Nonadecane [E]
	629-92-5
	8,38
	 
	 
	100%
	 

	Nonane, 2,2,4,4,6,8,8-
heptamethyl-
	4390-04-9
	 
	 
	8,28
	 
	 

	Undecane, 6-ethyl- 
	17312-60-6
	 
	3,32
	 
	 
	100%

	1-Hexadecanol
	36653-82-4
	 
	 
	4,37
	 
	 

	Dodecane, 2,6,10-trimethyl- 
	3891-98-3
	5,87
	 
	 
	100%
	 

	3-Ethyl-2,6,10-
trimethylundecane 
	-
	 
	 
	8,21
	 
	 

	Pentadecane, 7-methyl- 
	6165-40-8
	 
	3,64
	 
	 
	100%

	1-Tetradecanol
	112-72-1
	 
	 
	5,33
	 
	 

	Decane, 6-ethyl-2-methyl-
	62108-21-8
	 
	 
	5,74
	 
	 

	Bumetrizole 
	3896-11-5
	40,2
	4,01
	24,8
	38%
	-518%

	Cyclohexanone, 3-butyl-
	39178-69-3
	 
	 
	6,47
	 
	 

	Nonane, 5-methyl-5- propyl- 
	17312-75-3
	 
	 
	6,40
	 
	 

	Undecane, 5,5-dimethyl- 
	17312-73-1
	 
	2,22
	 
	 
	100%

	13-Docosenamide, (Z)-
	112-84-5
	 
	 
	41,76
	 
	 

	13-Docosenamide, (Z)- 
	112-84-5
	 
	7,81
	 
	 
	100%

	Valeric anhydride 
	2082-59-9
	 
	0,49
	 
	 
	100%

	Undecane, 3-methyl- 
	1002-43-3
	 
	 
	5,10
	 
	 

	3-Hexanone, 2,5-dimethyl- 
	1888-57-9
	2,82
	 
	 
	100%
	 

	2,2,6,6-Tetramethylheptane 
	40117-45-1
	 
	1,85
	 
	 
	100%

	Phenol, 2,4-bis(1,1- dimethylethyl)-, phosphite
(3:1) 
	31570-04-4
	 
	 
	134,47
	 
	 

	Benzenepropanoic acid,
3,5-bis(1,1-dimethylethyl)-4-hydroxy-, octadecyl ester 
	2082-79-3
	51,96
	15,10
	96,04
	-85%
	-536%



4. List of contaminating materials in plastic input
The content of food grade rLDPE in the plastic input is ≥95%. Other contaminants include:
· PVC ≤ 50 ppm
· Polyolefins ≤ 100 ppm
· Other plastics ≤ 50 ppm
· Metals ≤ 10 ppm
· Paper and wood fibres ≤ 10 ppm 
· Other inert materials ≤ 5% 
[bookmark: _Hlk188456153]Most frequently found substances in the plastic input
	Nome della sostanza
	CAS
	mg/kg
contenuto
II monitoring
	mg/kg
contenuto
III monitoring
	mg/kg
contenuto
IV monitoring

	1,4-Benzenedicarboxylic acid, bis(2-
ethylhexyl) ester
	6422-86-2
	0,46
	4,38
	 

	Benzenepropanoic acid, 3,5-bis(1,1- dimethylethyl)-4- hydroxy-, octadecyl ester
	2082-79-3
	 
	66,37
	51,96

	Bumetrizole
	3896-11-5
	13,9
	8,39
	40,2

	n-Hexyl salicylate
	6259-76-3
	1,19
	 
	2,84

	Octanal, 2-(phenylmethylene)- 
	101-86-0
	0,42
	 
	1,88



Most frequently found substances after I level decontamination (granules LDPE – post-industrial Capp Plast collection)
	Nome della sostanza
	CAS
	mg/kg
contenuto
II monitoring
	mg/kg
contenuto
III monitoring
	mg/kg
contenuto
IV monitoring

	13-Docosenamide, (Z)-
	112-84-5
	13,3
	35,05
	13,3

	Benzenepropanoic acid, 3,5-bis(1,1- dimethylethyl)-4- hydroxy-, octadecyl ester
	2082-79-3
	 
	32,83
	15,1

	Dodecane, 2,6,10-trimethyl- [E]
	3891-98-3
	1,12
	 
	8,64

	Phenol, 2,4-bis(1,1- dimethylethyl)-, phosphite (3:1)
	31570-04-4
	39,81
	2,88
	 

	Undecane, 3,8-dimethyl- 
	17301-30-
3
	0,79
	 
	8,96



Most frequently found substances in the plastic output (film)
	Nome della sostanza
	CAS
	mg/kg
contenuto
I monitoring
	mg/kg
contenuto
II monitoring
	mg/kg
contenuto
III monitoring
	mg/kg
contenuto
IV monitoring

	13-Docosenamide, 
	112-84-5
	 
	23,27
	340,42
	41,76

	1-Dodecanol
	112-53-8
	0,24
	1,43
	 
	3,7

	1-Hexadecanol
	36653-82-4
	0,6
	 
	 
	4,37

	3-Hexanone, 2,5- dimethyl- 
	1888-57-9
	 
	0,55
	 
	4,9

	Benzenepropanoic acid, 3,5-bis(1,1- dimethylethyl)-4- hydroxy-, octadecyl
ester
	2082-79-3
	 
	 
	103,4
	96,04

	Benzophenone
	119-61-9
	0,08
	 
	 
	231,67

	Bumetrizole
	3896-11-5
	 
	 
	11,71
	24,8

	Butane, 2,2-dimethyl- 
	75-83-2
	 
	0,61
	 
	1,47

	Cyclopenta[g]-2- benzopyran, 1,3,4,6,7,8-
hexahydro- 4,6,6,7,8,8-
hexamethyl-
	1222-05-5
	 
	0,49
	5,55
	 

	Eicosane
	112-95-8
	2
	2,31
	 
	 

	Hexadecanoic acid, 2- hydroxy-1-
(hydroxymethyl)ethyl ester
	23470-00-0
	0,32
	 
	52,36
	 

	Isopropyl myristate
	110-27-0
	0,2
	 
	 
	3,35

	Phenol, 2,4-bis(1,1- dimethylethyl)-, phosphite
(3:1) 
	31570-04-4
	 
	11,31
	 
	134,47

	Undecane, 4,7-dimethyl- 
	17301-32-5
	 
	2,1
	 
	8



5. Most likely origin of contaminants
The sources to which the presence of substances in the input and output plastic can be attributed are listed below: 
· Components of LDPE (POSH)
· Chemicals originate from environmental contamination (e.g. benzene, BPA) by external recyclers
· Substances, especially plasticizers, derived from glues used in labels (phthalates, benzophenone and others) residuated in recycled LDPE bought by external supplier 
· Antioxidants, mostly present in polyolefins (e.g. BHT, Ingafos 168 and its decomposition products)
· Other substances of unknown origin

6. Description of the analytical procedures
Various analytical methods have been used to detect the substances in input and output plastics. The analytical equipment is usually composed by
· Headspace GC for analysis of volatile substances, with or without SPME
· GC- Mass Spectroscopy for semi volatile substances, usually with MS/FID detector, and  with or without QTOF
· Liquid Chromatography with Mass Spectroscopy, with or without QTOF detector,  for semi volatile and volatile substances.
