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JALCULATIONS

The caleulations were carried out
using an IBM 360/40 computer with
the program written in FORTRAN
IV, The program and some general
eontinents on its use follow.
Clornments :

1. The “Mooss 377 function,

G| L1899 x 10 ol e -Bs)
Tl TEs 2 [l em Ty

SREO 1y n
(Ex - 1) (#-DMwt/1000) “

can be reproduced from the pro-
gram by substitution of the in-
termediate fanction F of 8. 13
nto the cquation in &, 14, with
7= 2.

2. The notation X (1) represents the
value of property X for the
“Ith’ solution. Other previous-
ly undefined key symbols and
their meanings follow,

B o= g = (icleetric
t-he solution

ES == H, = dielectric constant of
the solvent

BHO,, . = solvent density

BETA — 8 — a factor rclating
golvent and solation densities
ag BHO = RHO.,,;, + gC.
(Dengities varied linearly in
the range used.)

WMOL — Mwt — molecular
weight of solute

constant  of

NPT8 — number of data pairs
10 be plotled

ALPIO = oy = sotute mono-
mer glectronie polarization

Notation in the ‘‘least squares’’
segmaoent of the program is stand-

ard, with “s' equivalent to
“2”-
3. The output format will result in
clearly labeled results, The data
read by 3.05 can be any identi-
fying material, such as solute
name,
4. The program reeyeles until a
blank card is read by S.02, the
parameter read instruction.
5. Ag listed here, the program varies
Z from 1.00 to 2.50 in increments
of 0.25. Removal of 5.09, §.10
and 8,39, and replacement of 8,11
by Z — 2. will elminate this
proecdure.
§. The factor 298.2 in 8.30 is tem-
perature (K} and can be chang-
ed depending on the data used.
0009, DIMENSION C({15),E
{15),G3(15)

0002 1 READ(1,2)NPTS,ES,
BETA,WMOL.RHO,
ALPIO

03 2 FORMAT(122X F5.3.2X,
F54,2X F6.29X,
P7.5,2X K14.8)

0004 IF{NDPTS)3,99,3

0005 3 READ(14)

0006 40 FORMAT{80H

1 )
0007 READ(1,5) (C(I1},E(I},
I=—=1NPTS)

0008 5 TORMAT(FT.6,1X,16.4)

0009 DO SI1—17

0010 Al==II

0611 2= THhH25¥AL

0012 DO 6 11 NPTS

O3 I'=(({1.1890%-21) /{ ES+

2 ((E(1}-ES)/(E(I)
2 (ES-1)*

1 (BETA-WMOL/1000.) *
C(I)/(3.*RHTO))
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these workers and the results ob-
tained in this work is shown in Ta-
ble 1. The results of the caleulations
for solutions of DPNA, for which
Treiner, ¢t ol., provide the most data,
show almost identical values for the
association coustants, The small dif-
feremees are due to the use of » least
squarcs routine for obtaining the
slope and intercept ol the plot of
elr(e, ) azainst 1/G (e, ¢). The val-
ues of these functions were reported
by Treiner, ef al., for PNA solutions
and the wvalues obtained using the
technigues described in this work
agree closely.

For the calenlations on MNP and
PDM solutions the agreement is not
nearly as good, Tn the case of MNP,
the association constant calculated
by Treiner, ef al., is too high, as is
the dipole moment. For PDM, the
agreement Delween the dipole mo-
ments is good but the association
constants differ zreatly.

Sinee the value of the dipole mo-
ment is derived from the intervept
of the eG(ee) vs 1/G{ge) plot, it is
obvious that the major errors in the
caleulations of Treiner, et al., are in

the intercept for MNP and the slope
for PDM. These results show the ex-
treme sensitivity of the ealenlations
to small errors in the determinations
of the slopes and intercepts of the
plots of eG{ee) against 1/G(ec),
Because of the small variations in
these funetions in some cases, it
would appear that reliable results
are not likely to be obtained unless
very accurate data arce uscd and the
calenlations carried out by means
other than graphical mothods, Ioav-
ever, it appears that in the case of
MNPI, the intercept is s0 much in
error that the error must be caused
by a systematic numerical crror in
carrying out the caleulations. Im
fact, if in the equation giving G (ee)
{Es+2) is replaced by (BE,4+1) the
regult is an errver in G{ee) which
would lead to the results published
by Treiner, ef af.

Intuitively, it scems quite likely
that the volume polarization of the
dimer should mnot be exactly twice
that of the monomer because of mu-
tual induetive effects. Conseguently,
this assumption was fested by allow-
ing the voltume polarization of the

TaBLE 1.—Calculated Association Constants and Dipole Moments for PNA, PDM,

and MNP.
I K Assoc.,
© {!/mole.} Slope x 108 Intercept x 1072
This This This This
Compound TSF* | Workt | TSFs | Work? [ T8Fr | Workl | TS5F* | Work?
PNA............ 6.91 6.85 0.8 (.72 1.06 0.99 2.59 2.63
POM........... 9.2 9.30 3 1.34 1.28 0.53 1.46 1.43
MNDP... ... ... 438 3.75 0.37 0.26 3.10 3.92 6.43 8.76

2 Average values obtained from a graph, dipole moments, and assacintion contants published by
Treiner, et ol, (1964) when used in the equations ].015;_,-_ = V3KT/Intercept and X — slope/?

{Intereept)®.

B Values obtained using densities and dilectrie eonstants published by Treiner, et ol., when the

computer method i used,









