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In recent years, several grodpshave been developing and their 1993, and 1995 papers contained computer errors,
potential models for alkanes by using Gibbs ensembleso it is not clear whether parameters obtained from gas phase
simulations® By using these new force fields good agree-would be similar to the parameters obtained from the liquid
ment between simulation and experiment was found for thghase. Fortunately these errors have been corrected. In fact,
vapor—liquid equilibria of alkanes. in 1993 we corrected an error in our 1991 code and repeated

Another possibility for determining potential models for the calculations by also using a new fitting criterion. The
n-alkanes is through second virial coefficient calculationsconclusions of our 1991 paper were not modified, but the
The evaluation 0B, for alkanes started with the work of Lal potential parameters changed. The new set of parameters for
and Spencer for butane and pentérisater, Lopez Rod- n-alkanes was published in 1993nd is shown in Table I.
riguez and Freiféperformed calculations fon-alkanes by These parameters reproduce with an accuracy of about 5%
using a different force field for each alkane. In 1991, Lopezthe experimental values of the second virial coefficients of
Rodriguezet al® proposed a methodology to obtain potential alkanes fromn-butane ton-octane for temperatures in the
parameters ofi-alkanes from second virial coefficient calcu- range 300-580 K. Also, Natlet all recently performed
lations. Lopez Rodrigueet al. showed that experimental Gibbs ensemble simulations and proceeded to a new deter-
values ofB, of n-alkanes could be described by a uniquemination of the parameters ofalkanes for reproducing the
force field provided that the energy of methyl groups is muchvapor—liquid equilibria ofn-alkanes. The proposed param-
larger (by a factor of more than twahat that of methylene eters are shown in Table |. As can be seen, the parameters
groups. Several groups have used second virial coefficienfsroposed by Nath are similar to those of our 1993 force field.
for obtaining force fields 3 for alkanes. A good description The largest difference is for the GHCH, interaction en-
of this type of work can be found in two recent papfs> ergy, the difference being about 8%. Therefore, the conclu-

Therefore, there are at least two routes for determiningion that parameters obtained from second virial coefficients
potential parameters for alkanes, either liquid simulations ocalculations are similafalthough not identicalto those ob-
second virial coefficient calculations. It is well known for tained to fit liquid properties now also has a solid basis for
argon and other simple substances that parameters describingilkanes.
the gas phase do not describe the liquid phase asfvell. In Fig. 1 the second virial coefficients of Na#t al.*
Three body forces are responsible for this difference. Thand our 1993 force field are compared with experimental
calculation ofB, is at least one order of magnitude faster data. Since all these models use quite similar values ofie
than the determination of vapor—liquid coexistence. There-
fore, a reasonable strategy for finding potential parameters _ _ _
for flexible moleculegalkanes or otherin the liquid state is TABLE I. Some recent force fields faralkanes. For the torsional potential

. .. ; used in each model see the original references.
first to perform second virial calculations and then proceed ta

refinement of the parameters by using some selected simula- Model OcH, Ocw, €c, €cn, Pub.year Ref.
tions in th_e liquid state.34An example of this strgtegy is theLopez Rodriguezt al 3.023 3.923 1716 461 1991 9
work of Siepmanret al,”* who used our potential param- gjepmanret al. 393 393 114 47 19931995 3.4

eters obtained from second virial coefficiehts a starting .

point for determining liquid state parameters. Both sets of°Pez Rodriguezt al..
ters are shown in Table |. As can be seen both sets Viga and Lopez Rodriguez 3.923 3.923 104 475 1996 12

parame ' Rhthet al. 391 393 104 458 1998 1

parameters are rather similar. Unfortunately both our 1991

3.923 3.923 104 49.7 1993 10
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T S e L infinitely long chaing.'1° Therefore, it is not so surprising
that force fields which describe well the second virial coef-
ficient of chains at high temperatures are similar to those
force fields which yield good predictions for the critical tem-
perature.

Our conclusions are that, for chain molecules, force
fields obtained from second virial calculations do not neces-
F— sarily describe the liquid phase, but provide an useful start-
2000 . ¢ LopeaRodrigue otal, (1953) ing point to this purposéwith a low computational effoyt
n-octane Furthermore, force fields obtained from second virial calcu-
lations for long chains at high temperatures are quite similar
to those obtained to match the experimental values of the
TK) critical temperatures.
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FIG. 1. B, of n-hexane andh-octane as obtained from experiméRef. 20 ) ) ) )
(solid ling) , from our 1993 force fieldRef. 10 (filled circles and from the Financial support from the Spanish DGICYT, Project

model of Nathet al. (Ref. 1) (open circles Numbers PB97-0329 and PB95-0384, is acknowledged.
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