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Note 

The Density of 1,1-Dichloro-l-Fluoroethane 
(HCFC 141b) 

A. T. Sousa, ~ P. S. Fialho, 2 and C. A. Nieto de Castro l 

Receil,ed September 9, 1993 

In this Note we present the density of HCFC 141b, measured between 293.15 
and 300.15 K, with an mechanical oscillator densimeter, with an uncertainty of 
0.007%. The results are compared with the densities estimated by the reduced 
hard-sphere-DeSantis equation of state and with the experimental data 
obtained by several authors. 
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The density of HCFC 141b was measured between 293.15 and 300.15 K 
(ITS90) with a mechanical oscillator densimeter (Anton Paar type 
DMA 55) at atmospheric pressure with an uncertainty of 0 .04kg .m -3, 
or 0.007%. For this work the densimeter was calibrated with toluene 
and 2,2,4-trimethylpentane, between 293.15 and 323.15 K. Details of the 
calibrations and of the working equation for this apparatus are described 
in Refs. 1 and 2. The density of 2,2,4-trimethylpentane was obtained from 
the IUPAC recommendation [3].  

The data obtained are compared with the densities estimated with the 
reduced hard-sphere-DeSantis equation of state (RHSDS), developed by 
Fialho [4],  and with the experimental data obtained by different authors 
[5-7] .  Table I shows the densities obtained in this work corrected for 
nominal temperatures, the predictions of the RHSDS, and the results 
obtained by other authors [6, 7]. The results in this work for temperatures 

t Departamento de Quimica, Faculdade de Ci~ncias, Universidade de Lisboa, Campo 
Grande, Bloco CI, 1700 Lisboa, Portugal. 

-" Departamento de Quimica, Universidade de I~vora, Largo dos Colegiais 2, 7000 l~vora, 
Portugal. 

375 

0195-928X/94/0300-0375507.00/0 ~' 1994 Plenum Publishing Corporation 



376 Sousa, Fialho, and Nieto de Caslro 

Table I. Density of HCFC 141b at 0.1 MPa 

p ( k g .  m ~) 

T ( K )  This work RHSDS Re[ 6" ReL 7 

273.15 1283.54 1289.21" 1281.2 - -  
283.15 1263.48 1271.01 1262.5 - -  
288.15 1253.56 1261.78 - -  - -  
293.15 1243.68 1252.49 1243.0 - -  
298.15 1233.86 1243.18 1233.2 1232 
300.15 1229.94 1239.32 - -  - -  
303.15 1224.07 1233.71 1223.2 - -  
313.15 - -  1214.59" 1203.7 - -  
323.15 - -  1195.08" 1183.7 - -  
333.15 - -  1175.08" 1162.4 - -  
343.15 - -  1154.45" 114114 - -  
353.15 - -  1133.05" 1118.8 - -  

"Densi ty  of the liquid at the saturation vapor pressure. 

b e l o w  2 9 3 . 1 5  K a n d  h i g h e r  t h a n  3 0 0 . 1 5  K w e r e  o b t a i n e d  b y  e x t r a p o l a t i o n  

o f  t h e  e x p e r i m e n t a l  d e p e n d e n c e  o f  t h e  p e r i o d  o f  v i b r a t i o n  o f  t h e  o s c i l l a t o r  

in  t h e  d e n s i m e t e r  cel l  [ 2 ] .  I t  c a n  be  s e e n  t h a t  t h e  a g r e e m e n t  b e t w e e n  o u r  

e x p e r i m e n t a l  d a t a  a n d  t h o s e  o f  K u m a g a i  T a k a h a s h i  [ 6 ]  is wel l  w i t h i n  t h e  

c l a i m e d  u n c e r t a i n t i e s .  A l t h o u g h  t h e i r  d a t a  w e r e  o b t a i n e d  a t  t h e  s a t u r a t i o n  
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Fig. I. Deviations of the density of HCFC 141b from the values predicted by 
the RHSDS. Deviations = I P c ~ o -  PaHSDS)/Pr, HSDS X 100. 
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vapor  pressure,  which is very close to 0.1 M Pa, this compar i son  does not  
in t roduce  an er ror  greater  than the uncer ta in ty  of the exper imenta l  da t a  
ob ta ined  with the pycnomete r  method.  The result of Sukorn ick  [ 7 ]  is 
0 .15% lower than our  data.  

To calculate  the densities with the R H S D S  at the same nomina l  
t empera tu res  and pressure as in the work by Kumaga i  and Takahash i  [6 ] ,  
it is necessary to know the sa tu ra t ion  vapor  pressure. These values were 
ob ta ined  from the work of Maezewa et al. [5 ] .  

F igure  I shows the devia t ions  between the avai lable  exper imenta l  da t a  
and the da ta  predic ted by the RHSDS.  The  ma x imum devia t ion  between 
our  da t a  and the R H S D S  is - 0 . 8 % .  The figure also shows that  this EOS 
can predict  the da ta  ob ta ined  by Maezawa  et al. [ 5 ]  for the compressed 
liquid within - I . 7 %  and the da ta  of Kumaga i  Takahash i  [ 6 ]  for the 
liquid at the sa tu ra t ion  vapor  pressure within a ma x imum devia t ion  of 
- 1.3 %. These results are very encourag ing  because,  as descr ibed in Ref. 4, 
the crit ical pa ramete r s  of H C F C  141b necessary to app ly  the theory were 
es t imated  [5 ] .  
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