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Study on the structure of mixed KCI and K>SO4 aqueous solution by
modified X-ray scattering device, Raman spectroscopy and molecular

dynamics simulation

Molecular dynamics simulation

The COMPASS 1II force field is an extension to the COMPASS force field [1].
The functional form used in this force field is the same as that used in the COMPASS force
field [2,3]:

= [k, (b=b,)? +k,(b—b,)* +k,(b—by)*]+ > [k (0-0,) +Kk,(0-6,)° +k,(0-6,)* |+

total

> [k, (L-cosg) +k, (L- cos24) + k, (L cos34)] Zkzz +Zkb b,)(b=b',)

¢

Zkb -b,)(0-6,) +Zb b, )[k, cos g +k, cos 24 +k, cos3g]+ " (0 - 6,)[k, cosg +

0.9

k,cos2¢ +k, cosB¢]+Zk(9 -0',)(0-6,)+ Zk(e 0,)(6'-6',)cos ¢ +

R

The non-bond action potential form in the formula is:
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The LJ-9-6 parameters are given for like atom pairs. For unlike atom pairs, a 6th order
combination law is used to calculate the off-diagonal parameters:

0 (rio)6+<rjo)6 "
ij #

)

The electrostatic interaction is represented using atomic partial charges. To make the charge
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parameters transferable, bond-increments J;, which represent the charge separation between two
valence-bonded atoms i and j, are used in the force field as parameters. For atom i, the partial
charge is the sum of all charge bond increments Jj;:
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where j represents all atoms that are valence-bonded to atom i. This is sufficient to reflect the
charge transfer effect.

The large number of valence parameters required for force fields mainly come from quantum
mechanical (QM) data, which are now relatively easy to obtain; a high data/parameter ratio
ensures a good determination of valence parameters. The non-bonding parameters of the
electrostatic term and van der Waals (VDW) term are mainly calculated by QM. With the more
robust simulation techniques of today, the liquid properties calculated agree well with those
obtained in the original COMPASS developments. Except for a few cases, which might be due to
insufficient sampling or inaccuracy in calculation of the electrostatic energies, limited by the
simulation capacity 20 years ago, the same liquid densities and enthalpies of vaporization were
obtained for most molecular liquids. This verifies that the original quality of COMPASS force
field is preserved with the new extensions. The Simulation Conditions section in Ref. [2], as well
as other references[4-7], indicate that the COMPASS II force field is suitable for this system.
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