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Table1  Parameter ranges for the applicability of the migration model for
selected PO.
Polymer T(C) M:(gmoll) Ap'* T (K)
LDPE <80  30-2000 11.5 0
LLDPE <100  30-2000 11.5 0
HDPE <90 30-2000 14.5 1577
PP (homo + random) <120 30-2000 13.1 1577
PP (blockcopolymer) <100 30-2000 11.5 0

Table2  Ranges of parameters for the applicability of the migration model for
PS , HIPS and SBS.

Polymer T(°C) M:(gmol!) Ap™* T (K)
PS <70 104 - 647 -1 0
HIPS <70 104 - 430 1.0 0
SBS <70 84 - 689 10.5 0
PS/SBS blend* <70 84 - 689 Ap*(blend) = -1 + 0.115-%SBS 0

# blending PS with SBS results in a linear relationship of Ap’* value as a function of

the percentage of SBS (% SBS) added to PS. The upper bound Ap* value for a blend
of PS with SBS can be described by the given relationship
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Table3  Ranges of parameters for the applicability of the migration model for
PET and PEN

Polymer T () HP:'IC;_IE% Ap'* T (K)
PET 70<T<175 >32 6.4 1577
PET <70 <50 6.4 1577
PET <70 >50 3.1 1577
PEN <175 >32 5.0 1577

Table4  Ranges of parameters for the applicability of the migration model for
polyamides#

Polymer T (°C) M:(gmol1) Apr* 1(K)

PA6 <100 113@ 0 0
PA6,6 <100 32-587 2.0 0
PA12 <100 197 % 2.6 0

# use of parameters limited to simulant D2 and isooctane. PA was previously

equilibrated with air at room temperature, within an approximate range of 40-
65% relative humidity. @ caprolactam. $ laurolactam

Table S  Ranges of parameters for the applicability of the migration model for
rigid PVC

Polymer T (°C) M;(gmol1) Ap'™* 1 (K)
PVC (rigid) <70 >225 1.0 0

Table 6 Ranges of parameters for the applicability of the migration model for
plasticised PVC. plast, plasticiser

Polymer T(°C) M, (gmol1) Ap'* T (K)
PVC (plasticised) <70 370-419 Ap'*(PVC) = -1 + 0.52-%plast 0
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3.2.6 Other polymers, migrants and other parameter range

For other polymers and parameter ranges not listed in this chapter, migration
modelling can be used for compliance purpose provided that it is demonstrated
that the mass transfer (migration process) from the plastic into the food or food
simulant follows the law of diffusion and that the parameters (A" and 1) were
determined according to recognised and validated procedures. Such procedures
may be described in future guidelines. These guidelines should demonstrate how
Dp values are generated and how they are translated into Ap*-values based on the
range of applicability in terms of contact conditions and molecular mass range.
Furthermore the documentation should bring conclusive proof that the use of the
model in that particular case leads necessarily to an overestimation in the 95t
percentile of all applicable cases.
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1.1 Polyolefines.

Chemical name

38560 2,5-bis(5-tert-butyl-2-benzoxazolyl)thiophene 431 0.6
N,N'-bis(3-(3,5-di-tert-butyl-4-

a—_ hydroxyphenyl)propionyl)-hydrazide e = EEEILE

38820 Bis(2,4-di-tert-butylphenyl)penta-erythritol diphosphite | 605 06 PP 0.1; LDPE 0.06

38840 Bis(2,4-dicumylphenyl)pentaerythritol diphosphite 853 5 LDPE 0.06

39890 Bis(methylbenzylidene) sorbitol 386 60

46480 Dibenzylidene sorbitol 358 60

46640 2 ,6-Di-tert-butyl-p-cresol (BHT) 220 3] PP 0.2

48640 2,4-Dihydroxybenzophenone 214 6

48720 4 4’-Dihydroxybenzophenone 214 6

48880 2,2'-Dihydroxy-4-methoxy benzophenone 244 6

53670 Ethylenglycol-bis(3,3-bis(3-tert-butyl-4- 795 6 PP 0.2: HDPE 0.1
hydroxyphenyl)butyrate)

54300 2.2'-Ethy|idene—pis(4,6-di-tert-butyl-phenyl)- 487 6 PP 0.1: LDPE 0.06
fluorophosphonite

60320 2-(2-Hydroxy-3,5-pis(1 ,1-dimethylbenz- 448 15
yl)phenyl)benzo-triazole

60400 2-(2’-Hydroxy73'-ten—butyI—S'-methyl-phenyl)-5- 316 30 PP 0.4: HDPE 0.3
chlorobenzotriazole

60480 2-(2’-Hydroxyj3,5’-di-terl-butylphenyl)—5- 358 30 PP 05
chlorobenzotriazole

61600 2-Hydroxy-4-n-octylbenzophenone 326 6 PP 0.5; HDPE 0.3; LDPE 0.5

68320 Octadecyl , 3-(3,5-di-tert-butyl-4-hydroxy- 531 6 PP 0.2: HDPE 0.1 LDPE 0.3
phenyl)propionate
Pentaerythritol tetrakis[3-(3,5-di-tert-butyl-4- ) )

71680 hydroxyphenyl)-propionate] 1178 60 PP 0.2; HDPE 0.25; LDPE 0.03

74010 Phosphorous acid, bis(2, 4-di-tert-butyl-6-methylphenyl) 514 5 PP 0.1: HDPE 0.05: LDPE 0.06
ethyl ester

74240 Phosphorous acid, tris(2,4-di-tert-butylphenyl)ester 647 60 PP 0.1; HDPE 0.5; LDPE 0.12
Poly(6-morpholino-1,3,5-triazine-2 4-diyl)-[(2,2,6,6-

80480 tertamethyl-4-piperidyl)imino]-hexamethylene-[(2,2,6,6- | 2600- | 1.8 PP05
tertamethyl-4-piperidyl)-imino]
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Poly[6-[(1,1,3,3-tetramethylbutyl)-amino]-1,3,5-triazine- 2000-

81200 2,4-diyl]-[(2,2,6,6-tertamethyl-4-piperidyl)imino]- 3100 3 PP 0.5; HDPE 0.2; LDPE 0.5
hexamethylene-[(2,2,6,6-tertamethyl-4-piperidyl)imino]
Poly-[[6-[N-(2,2,6,6-tetramethyl-4-piperidinyl)-n-

81220 butylamino]-1,3,5-triazine-2 4-diyl][(2,2,6,6-tetramethyl- 2600- 5 PP 0.2: HDPE 0.1: LDPE 0.1
4-piperidinyl)imino}-1,6-hexanediyl[(2,2,6,6- 3400
tetramethyl-4-piperidinyl)imino]]-alpha-[N,N.N' N'-
tetrabutyl-N"-(2,2, 6, 6-tetramethyl-4-piperidinyl)-N"-[6-
(2,2,6,6-tetramethyl-4-piperidinylamino)-hexyl]-[1,3,5-
triazine-2 4 6-triamine]-omega-N N N' N'-tetrabutyl-
1,3,5-triazine-2 4-diamine]
Reaction product of di-tert-butyl phosphonite with
biphenyl, obtained by condensation of 24 di-tert- . .

83505 butylphenol with Friedel-Crafts reaction product of 991 18 PP 0.1; HOPE 0.05 ; LOPE 0.06
phosphorus trichloride and biphenyl

92880 Thiodiethanol-bis(3-§3,5—di-tert-butyl-4- 643 24
hydroxyphenyl)propionate)

93120 Thiodipropionic acid, didodecyl ester 515 5 PP0.1-0.5

93280 Thiodipropionic acid, dioctadecy! ester 683 5 PP05

93520 Alpha-Tocopherol 431 60

94960 1,1,1-Trimethylol-propane 134 6

95200 1,3,5-Trimethyl-2 4 6-tris(3,5-di-tert-butyl-4- 775 60 PP 0.2: HDPE 0.1
hydroxybenzyl)benzene

95270 2,4,6-Tr|s(ten-butyl)phenyl 2-butyl-2-ethyl-1,3- 450 2 HDPE 0.05:LDPE 0.06
propanediol phosphite
1,3,5-Tris(3,5-di-tert-butyl-4-hydroxybenzyl)-1,3,5-

95360 triazine-2,4,6-(1H,3H,5H)-trione 784 5 PP 0.1; HDPE 0.1

95600 :) u1t 53&;'r|s(2-methyl-4-hydroxy-5—tert-butylphenyl) 545 5 PE 0.1

PM/REF, PM/REF-numbers; M;, molecular mass; Cpo, highest concentrations in
polymer
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1.2 Non-polyolefines

Chemical name SML Cro
(mg/kg) (%)

40020 2 4-Bis(octylthiomethyl)-6-methyl-phenol 425 6 02
51440 2-(2;-Hydroxy-5-methylphenyl)benzotri-azole 225 30 0.25
61600 2-Hydroxy-4-n-octylbenzophenone 326 6 02
68320 Octadecyl 3-(3,5-di-tert-butyl-4-hydroxy-phenyl)propionate 531 6 0.15
74240 Phosphorous acid, tris(2 4-di-tert-butylphenyl)ester 646 60 02
83595 Reaction product of di-tert-butyl phosphonite with biphenyl, obtained by | 595 18 02

condensation of 2 4 di-tert-butylphenol with Friedel-Crafts reaction product of
phosphorus trichloride and biphenyl

94400 Triethyleneglycol-bis[3-(3-tert-butyl-4-hydroxy-5-methylphenyl) propionate] 587 18 02
95600 1,1,3-Tris(2-methyl-4-hydroxy-5-tert-butylphenyl) butane 545 5 02
HIPS
31520 Acrylic acid, 2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylbenzyl)-4-methyl- | 395 6 0.5
phenyl ester
38560 2 5-bis(5-tert-butyl-2-benzoxazolyl)thiophene 431 06 0.05
40000 2 4-Bis(octylmercapto)-6-(4-hydroxy-3,5-di-tert-butylanilino)-1,3, 5-triazine 589 30 0.1
40020 2 4-Bis(octylthiomethyl)-6-methyl-phenol 425 6 02
61440 2-(2;-Hydroxy-5"-methylphenyl)benzotri-azole 225 30 04
68320 Octadecyl 3-(3,5-di-tert-butyl-4-hydroxy-phenyl)propionate 531 6 0.5
94400 Triethyleneglycol-bis[3-(3-tert-butyl-4-hydroxy-5-methylphenyl) propionate] 587 3 0.04
PEN
51700 2-(4 6Diphenyl-1,3,5-triazin-2-yl)-5-(hexyloxy)phenol) 425 0.05 0.5
60320 2-(2-Hydroxy-3,5-bis(1, 1-dimethylbenz-yl)phenyl)benzo-triazole 448 1.5 0.5
71680 Pentaerythritol tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate] 1178 60 0.1
74240 Phosphorous acid, tris(2 4-di-tert-butylphenyl)ester 647 60 0.1
94400 Triethyleneglycol-bis[3-(3-tert-butyl-4-hydroxy-5-methylphenyl) propionate] 587 3 0.1
PET
51700 2-(4 6Diphenyl-1,3,5-triazin-2-yl)-5-(hexyloxy)phenol) 425 0.05 02
60320 2-(2-Hydroxy-3,5-bis(1, 1-dimethylbenz-yl)phenyl)benzo-triazole 448 1.5 02
60480 2,2'-Methylenebis(4-methyl-6-tert-butyl-phenol) 358 30 02

71680 Pentaerythritol tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate] 1178 60 0.08
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PM/ Chemical name M. SML Cro
REF (mg/kg) (%)

PA

38820 Bis(2,4-di-tert-butylphenyl)penta-erythritol diphosphite 605 06 0.125

53200 2-Ethoxy-2’-ethyloxanilide 312 30 0.5

59120 1,6-Hexamethylene-bis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionamide 637 45 05

60320 2-(2-Hydroxy-3,5-bis(1,1-dimethylbenz-yl)phenyl)benzo-triazole 448 1.5 05

60480 2,2'-Methylenebis(4-methyl-6-tert-butyl-phenol) 358 30 0.5

68320 Octadecyl 3-(3,5-di-tert-butyl-4-hydroxy-phenyl)propionate 531 6 05

71680 Pentaerythritol tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate] 1178 60 0.5

74240 Phosphorous acid, tris(2 4-di-tert-butylphenyl)ester 647 60 0.5

81200 Poly[6-[(1,1,3,3-tetramethylbutyl)-amino]-1,3,5-triazine-2 4-diyl]-[(2,2,6,6- 2000- 3 0.5
tertamethyl-4-piperidyl)imino]-hexamethylene-[(2,2,6,6-tertamethyl-4- 3100
piperidyl)imino]

81220 Poly-[[6-[N-(2,2,6, 6-tetramethyl-4-piperidinyl)-n-butylamino]-1,3,5-triazine-2 4- | 2600- 5 05
diyl][(2,2,6,6-tetramethyl-4-piperidinyl)imino]-1,6-hexanediyl[(2,2,6,6- 3400
tetramethyl-4-piperidinyl)imino]]-alpha-[N,N,N' N'-tetrabutyl-N"-(2,2 6,6-
tetramethyl-4-piperidinyl)-N"-[6-(2,2 6,6-tetramethyl-4-piperidinylamino)-hexyl]-

[1,3,5-triazine-2 4 6-triamine]-omega-N,N,N' N'-tetrabutyl-1,3 5-triazine-2 4-
diamine]

83595 Reaction product of di-tert-butyl phosphonite with biphenyl, obtained by | 991 18 0.25
condensation of 2 4 di-tert-butylphenol with Friedel-Crafts reaction product of
phosphorus trichloride and bipheny!

92880 Thiodiethanol-bis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate) 643 24 0.5

93120 Thiodipropionic acid, didodecyl ester 515 5 0.25

94400 Triethyleneglycol-bis[3-(3-tert-butyl-4-hydroxy-5-methylphenyl) propionate] 587 3 0.5

95200 1,3,5-Trimethyl-2 4 6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene 775 60 0.5

PM/REF, PM/REF-numbers; M, molecular mass; Cpo, highest concentrations in
polymer
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