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The avaiiability of mokcular structural and spectroscopic data’ has made it 
possibIe to estimate the thermodynamic functions,c. So, (Ho - Hg)j7’, -(F” - Hoo)/T. 
for the perfmorotoluene in the ideal gas state at 1 atm pressure_ TabIe I presents the 
thermodynamic functions obtained by means of statisticaI mechanical caIcuIations 
using the harmonic oscillator approximation, while at the same time the internal 
rotational contribution is treated by means of the Pitzer-Gwinn method4. The 
rest&s presented in Table I are fitted to Eqn. I: 

A = atbT+ccT’ (1) 

TABLE I 

THER.HODYSAMiC FU?GcTIOKS FOR PERFLUOROTOLUEXE 

Temp. 
c:K) 

C,o 
(ad-rrzole- ‘-‘K- ‘) 

(HO-H:)T 
(Cal- mole- I- ‘A’- ‘) 

-(P--H:).T 
(Cal- molt-- 1 - _ K - 1 ) 

SO 
(U.) 

273.15 44-13 2628 78-62 104.90 
29s.15 46.54 27-88 80.99 108.87 
350 51.08 30.99 85.71 116.70 
377.15 53.23 32.51 88.08 120.59 
400 54-92 33-78 89-99 123.77 

450 58.30 36-29 93.15 130.44 
500 61.24 38.64 98.10 136.74 
550 63-81 40.82 101.88 142.70 
600 66.03 42.83 105.52 148.35 
650 67.96 44.69 109.07 153.71 

700 . 69.64 46-41 112.40 

750 71.09 48.01 115.66 

800 72.37 49.50 118.80 

850 73.48 50.88 121.84 

900 74.45 52-15 124.79 
950 75.3 I 53.35 127-M 

1000 76.07 54.47 130.41 

58.81 
63.67 

65.30 

72.72 

76.94 

so.99 

84.88 

where ,4 is the thermodynamic function in question and T is the temperature (‘Kj. 
The constants a, h, c (Eqn. I) were evaluated using common Ieast square curve 
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fitting methods’ and are given in Table II. The use of the temperature dependent 
Eqn. I may cause deviations in the calculated thermodynamic function values (Table 
TI) from those shown in TabIe 1. The vaIucs of the moIecuIar parameters used in the 
calcuIation of thermodynamic ftinctionj (Table r) are given in Table IfI_ 

TABLE Ii 

CALCL’L.\TED COXSTAZTTS FOR PERFLUOROTOLtiE\E (EQIXTIOS 1.J 

a hxl0’ CXiO” Standard’ deriarivn 
icd- l?lOi~ - 1. :K- I) 

C,o IS.129 11.34 -5.616 kO.47 I 

IHO- H:):‘T s.213 7.51 -2_910 tiO.164 

-_(FO-- H:):T 52.138 10.52 -2.717 50. I34 

SO 60.35 I ! s.03 - 5.628 &0.297 

‘Stsndnrd deviation of residuals. S 

i -Y (_y--i_;)~ 
S= 

\i 

iC* 

n-m-1 

whcrc II is the number ofobsenations, III is the number of indepcndcnt variabics, _ri is the ith observed 
value of Y (Table I), and fl is the ith predicted x-afuc of Y(.Eqn. I). 

Although there are no available experimenta data, the overall reliability of the 
frequency assignments’, even if they were mostly made for the liquid state. suggests 
that the error should be within the limits of the experimental accuracy. 

TABLE III 

MOLECULAR PARAMETERS FOR PERFLUOROTOLLZESE 

Frequencies in zcar-e nmrbers v (cm- ‘)” 

1657 1657 1525 1510 1434 1350 1237 1237 
119’ 115-t 1154 1090 994 875 744 714 
694 667 609 584 548 498 467 4-%2 
382 364 34’ 306 305 3w 28’ 276 

200 200 174 I67 S8 a5 

Moment of inertia product’ 
MolccuIar shape factor“ 
Molecular weight 
Reduced moment of incrti9C 
Internal rotational barrier/ 
Physical constantsv 

IIBc = 4,459,251 X IO- * I’ g3-cm6 
r/=6 
Af = 236.0: 
I rcrl = 114.15 % lo-“O g-cm-2 
V= i3_0cal-mole-’ 

‘hlost of the frequencies are in the liquid state’ ; however, the overall change in the value of thermo- 
dynamic functions due to vapour-liquid shift is expected to be within 5 I ‘% (Ref. 3). Wagging mode 
-internal vibrations of CF3 group of b, class, expected to occur in range v = 200 to 400. See Ref. I. 
In this work we have used the average value of 300 cm- ‘_ ‘Calculated this work using suggcstcd 
(Ref. I) bond lengths and angles. %ce Ref. I - ‘Calculated this work. Bond lengths and angles chosen 
as suggested by Ref. 1. %cc Ret l_ ‘See Ref. 2_ 
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