Appendix 1: The forcefield parameters.

The force field is described in Tables 2 to 8.

	Substance
	Atom/Ion label
	Charge /e
	Mass /au
	ε
	σ
	number per molecule

	Carbon
	C
	0
	12.0107[webelements]
	0.0628
	3.82
	22

	PTFE
	C9
	0.63[okada]
	12.0107[webelements]
	0.02007
	2.9836
	2

	
	F9
	-0.21[okada]
	18.9984[webelements]
	0.14779
	2.5925
	6

	
	C8
	0.48[okada]
	12.0107[webelements]
	0.15858
	2.6703
	20

	
	F8
	-0.24[okada]
	18.9984[webelements]
	0.095
	2.6727
	40

	EMI
	N1, N2
	0.15[Lopes]
	14.0067[webelements]
	0.169886
	3.25
	2

	
	Ca1
	-0.11[Lopes]
	12.0107[webelements]
	0.069953
	3.55
	1

	
	Ca2, Ca3
	-0.13[Lopes]
	12.0107[webelements]
	0.069953
	3.55
	2

	
	Cm, Ce1
	-0.17[Lopes]
	12.0107[webelements]
	0.065955
	3.5
	2

	
	Ce2
	-0.05[Lopes]
	12.0107[webelements]
	0.065955
	3.5
	1

	
	Ha1, Ha2, Ha3
	0.21[Lopes]
	1.00794[webelements]
	0.029980
	2.42
	3

	
	Hm1, Hm2, Hm3, He1, He2, 
	0.13[Lopes]
	1.00794[webelements]
	0.02998
	2.5
	5

	
	He3, He4, He5
	0.06[Lopes]
	1.00794[webelements]
	0.02998
	2.5
	3

	BF4
	B
	+1.1504[Lopes]
	10. 811[webelements]
	0.094941
	3.5814
	1

	
	F
	-0.5376[Lopes]
	18.9984[webelements]
	0.060953
	3.1181
	4


Table 2: Forcefield parameters of single atoms

	Formula
	Atom label 1
	Atom label 2
	k / kcal/mol,

A / (Å12·kcal/mol)
	r0 / Å,

B / (Å6·kcal/mol)
	number per molecule

	1
	C
	C
	310
	1.53
	27

	1
	C9
	C8
	357
	1.53
	2

	1
	C8
	C8
	344
	1.53
	19

	1
	C9
	F9
	508
	1.349
	6

	1
	C8
	F8
	391
	1.365
	40

	2
	F8
	F9
	1300000
	0
	12 (between non-bonded atoms)

	2
	F8
	F8
	1300000
	0
	76 (between non-bonded atoms)

	1
	Ca1
	NA
	476.736410
	1.315
	2

	1
	Ca2, Ca3
	NA
	426.817617
	1.378
	2

	1
	Ca2
	Ca3
	519.728671
	1.341
	1

	1
	N1, N2
	Cm, Ce1
	336.772714 
	1.466
	2

	1
	Ce1
	Ce2
	267.746250
	1.529
	1

	1
	B
	F
	289.815611
	1.39
	4


Table 3: Forcefield bond parameters (formulas 1, 2)

Harmonic bond potential:
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12-6 type two-atom potential:
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In the formulas, U is the potential energy of the bond, r is the interatomic distance and r0, k12 and k6 are bond parameters.

	Atom label 1
	Atom label 2
	r0 / Å
	number per molecule

	Ca1, Ca2, Ca3
	Ha1, Ha2, Ha3
	1.08
	3

	Cm, Ce1, Ce2
	Hm1...Hm3,He1...He5
	1.53
	8


Table 4: Constraints

	Atom label 1
	Atom label 2
	Atom label 3
	k / kcal/mol
	φ0 / deg
	number per molecule

	C
	C
	C
	40
	109.5
	42

	F9
	C9
	F9
	104.4
	108.79
	6

	F9
	C9
	C8
	80.2
	110.14
	6

	C9
	C8
	F8
	84.7
	107.2
	4

	C9
	C8
	C8
	97.9
	116.51
	2

	C8
	C8
	C8
	97.9
	116.51
	18

	F8
	C8
	F8
	106.3
	108.84
	20

	F8
	C8
	C8
	79.5
	108.45
	76

	Ca3, Ca2
	N1, N2
	Ca1
	69.886309
	108.0
	2

	Ca3, Ca2
	N1, N2
	Ce1, Cm
	69.886309
	125.6
	2

	Ca1
	N1, N2
	Ce1, Cm
	69.886309
	126.4
	2

	N1, N2
	Ca1
	Ha1
	34.943155
	125.1
	2

	N1
	Ca1
	N2
	69.886309
	109.8
	1

	N1, N2
	Ca3, Ca2
	Ca2, Ca3
	69.886309
	107.1
	2

	N1, N2
	Ca3, Ca2
	Ha3, Ha2
	34.943155
	122.0
	2

	Ca2, Ca3
	Ca3, Ca2
	Ha3, Ha2
	34.943155
	130.9
	2

	N1
	Ce1
	He1, He2
	74.806535
	110.7
	2

	N2
	Cm
	Hm1, Hm2, Hm3
	74.806535
	110.7
	3

	Ce1
	Ce2
	He3, He4, He5 
	74.806535
	110.7
	3

	Ce2
	Ce1
	He1, He2
	74.806535
	110.7
	2

	N1
	Ce1
	Ce2
	99.933123
	112.70
	1

	He1
	Ce1
	He2
	65.945352
	107.8
	1

	He3, He4, He5
	Ce2
	He4, He5, He3, 
	65.945352
	107.8
	3

	Hm1, Hm2, Hm3
	Cm
	Hm2, Hm3, Hm1
	65.945352
	107.8
	3

	F
	B
	F
	49.966562
	109.5
	6


Table 5: Forcefield valence angle potential parameters (formula 3)

Harmonic angle potential:
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(3)

	Atom label 1
	Atom label 2
	Atom label 3
	Atom label 4
	A /(kcal/mol)
	δ /deg
	m
	Number per molecule

	C
	C
	C
	C
	1.3
	0
	3
	64


Table 6: Forcefield dihedral parameters for carbon (formula 4)

„cos“ dihedral potential:
U(φ)=A[1+cos(mφ -δ)]
(4)

	Atom label 1
	Atom label 2
	Atom label 3
	Atom label 4
	A0 /(kcal/mol)
	B1 /(kcal/mol)
	B2 /(kcal/mol)
	B3 /(kcal/mol)
	B4 /(kcal/mol)
	B5 /(kcal/mol)
	B6 /(kcal/mol)
	Number per molecule

	F9
	C9
	C8
	C8
	0
	0
	0
	0.5908
	0
	0
	0
	6

	C9
	C8
	C8
	C8
	0
	17.7
	3.253
	1.748
	0.523
	-0.02
	-0.462
	2

	C8
	C8
	C8
	C8
	0
	17.7
	3.253
	1.748
	0.523
	-0.02
	-0.462
	17


Table 7: Forcefield dihedral parameters for PTFE (formula 5)

„cosb“ dihedral potential:
U(φ)=A0/2 + Σi [Bi cos(iφ)]
(5)

	Atom label 1
	Atom label 2
	Atom label 3
	Atom label 4
	A1 /(kcal/mol)
	A2 /(kcal/mol)
	A3 /(kcal/mol)
	Number per molecule

	Ca3, Ce1
	N1
	Ca1
	N2, Ha1
	0
	4.647941
	0
	4

	Ca2, Cm
	N2
	Ca1
	N1, Ha1
	0
	4.647941
	0
	4

	N2,Ha2 
	Ca2
	Ca3
	N1, Ha3
	0
	10.743288
	0
	4

	Ca1, Ce1  
	N1
	Ca3
	Ca2, Ha3 
	0
	2.997516
	0
	4

	Ca1, Cm 
	N2
	Ca2
	Ca3, Ha2 
	0
	2.997516
	0
	4

	Ca3
	N1
	Ce1
	He1, He2
	0
	0.131365
	0
	2

	Ca2
	N2
	Cm 
	Hm1, Hm2, Hm3
	0
	0.131365
	0
	3

	Ca1
	N1
	Ce1
	He1, He2
	0
	0
	0
	2

	Ca1
	N2
	Cm
	Hm1, Hm2, Hm3
	0
	0
	0
	3

	Ca3
	N1
	Ce1
	Ce2
	-1.375752
	1.058087
	0.209468
	1

	Ca1
	N1
	Ce1
	Ce2
	-0.771472
	0
	0
	1

	N1
	Ce1
	Ce2
	He3, He4, He5
	0
	0
	0
	3

	He1, He2
	Ce1
	Ce2
	He3, He4, He5
	0
	0
	0.317904
	6

	Ce1
	N1
	Ha1, Ca3
	Ca3, Ha1
	0
	1.999140
	0
	2

	Cm
	N2
	Ca1, Ca2
	Ca2, Ca1
	0
	1.999140
	0
	2

	Ha1
	Ca1
	N1, N2
	N2, N1
	0
	2.197382
	0
	2

	Ha2
	Ca2
	N2, Ca3 
	Ca3, N2
	0
	2.197382
	0
	2

	Ha3
	Ca3
	N1, Ca2
	Ca2, N1
	0
	2.197382
	0
	2


Table 8: Forcefield dihedral parameters for EMI (formula 6)

„cos3“ dihedral potential:
U(φ)=(1/2)A1(1+cos(φ)) + (1/2)A2(1-cos(2φ)) + (1/2)A3(1+cos(3φ))
(6)
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