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	Potential Parameters

	Ion
	Charges (e)
	Core-shell interaction (eVÅ-2)

	
	Core
	Shell
	

	F
	+1.380
	-2.380
	101.200000

	Oxygen of carbonate group  (O)
	 +0.587
	 -1.632
	 507.400000

	Oxygen of water (Ow)
	 +1.250
	 -2.050
	 209.449602

	Ca
	 +2.000
	
	

	Carbon of carbonate group (C)
	 +1.135
	
	

	Hydrogen of water (Hw)
	 +0.400
	
	

	Doubly-bonded oxygen of  methanoic acid (OD)
	-0.380
	
	

	Hydroxy oxygen of methanoic acid (OH)
	-0.380
	
	

	Carbon of methanoic acid (CD)
	+0.310
	
	

	Hydroxy hydrogen of methanoic acid (HO)
	+0.350
	
	

	Hydrogen attached to carbon of methaonoic acid (HC)
	+0.100
	
	

	
	Buckingham Potential

	Ion pair
	A (eV)
	 (Å)
	C (eVÅ6)

	Ca  – O
	 1550.0
	 0.29700
	 0.0

	Ca – F
	1272.8
	0.2997
	0.0

	Ca – Ow
	 1186.6
	 0.29700
	 0.0

	Hw – O
	 396.3
	 0.23000
	 0.0

	Hw – Ow
	 396.3
	 0.25000
	 10.0

	O – O
	 16372.0
	 0.21300
	 3.47

	F – F
	99731833.99084
	0.12013
	17.02423

	O – Ow
	 12533.6
	 0.21300
	 12.09

	Ca – OH
	563.64
	0.29700
	0.0

	F – Ow
	79785220.99
	0.12013
	26.78752

	F – Hw
	715.339
	0.2500
	10.00

	Ca – OD
	563.64
	0.29700
	0.0

	OH  – O
	37898119
	0.12013
	11.309

	OD – O
	37898119
	0.12013
	11.309

	OH – F
	37898119
	0.12013
	25.1

	OD – F
	37898119
	0.12013
	25.1

	Ow –OH
	4797.6
	0.213
	30.2

	Ow – OD
	4797.6
	0.213
	30.2

	Ow – HO
	396.3
	0.25
	0.0

	Ow – HC
	396.3
	0.25
	0.0

	Ow – CD
	895
	0.26
	0.0

	
	Lennard-Jones Potential

	
	A (eVÅ12)
	B (eVÅ6)

	Ow – Ow
	 39344.98
	 42.15

	HC – O
	2915.25
	4.222

	HO – O
	2915.25
	4.222

	CD – O
	3315.91
	19.846

	OD – Hw
	1908.1
	5.55

	OH – Hw
	1908.1
	5.55

	HC – F
	2915.25
	9.3784

	HO – F
	2915.25
	9.3784

	CD – F
	3315.91
	44.012

	
	Morse Potential

	
	D (eV)
	 (Å-1)
	r0 (Å)

	C – O
	 4.710000
	 3.80000
	 1.18000

	Hw – Ow
	 6.203713
	 2.22003
	 0.92376

	CD – HC
	4.66
	1.77
	1.10

	OH – HO
	4.08
	2.28
	0.96

	CD – OH
	4.29
	2.00
	1.37

	CD – OD
	6.22
	2.06
	1.23

	
	Three-body Potential

	
	k (eV rad-2)
	

	Ocore – C – Ocore
	 1.69000
	 120.000000

	H – Owshell – H
	 4.19978
	 108.693195

	OH – HO – CD
	4.29
	112.000000

	CD – HC – OH
	4.72
	110.000000

	CD – OD – HC
	4.72
	120.000000

	CD – OD – OH
	12.45
	123.000000

	
	Four-body Potential

	
	k (eV rad-2)
	

	C – Ocore – Ocore – Ocore
	 0.11290
	 180.0

	
	Intermolecular Coulombic interaction (%)

	Hw – Ow
	50

	Hw – Hw
	50
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