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Supplement to the paper 

Thermodynamics of aqueous acetic and propionic acids and their anions over a wide range of temperatures and pressures

by V. Majer, J. Sedlbauer, L. Hnedkovsky and R.H. Wood, Phys. Chem. Chem. Phys., 2000.

Partial molar volumes and partial molar heat capacities at infinite dilution of acetic acid, propionic acid, sodium acetate and sodium propionate.
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    Reference      ________________________________________________________________________

Acetic acid

   373.15         10.1        57.39        0.28



        this work

   448.25         10.0        64.24        0.32

   523.17         10.0        74.49        0.39

   573.29         10.0        92.50        3.00

   373.15         35.0        56.67        0.28

   448.27         35.2        62.44        0.31

   523.16         35.2        70.52        0.37

   573.28         35.1        80.90        2.10

   298.14         20.0        51.71        0.26

   298.15         37.1        51.76        0.26

   283.15          0.1         50.60        0.3                   160.2           2           ref. 2

   298.15          0.1         52.01        0.3                   169.7           2

   313.15          0.1         53.11        0.3                   172.7           2

   298.15          0.1         51.93        0.3                                                    ref. 3

   298.15          0.1                                                 165.0           3            ref. 4

   278.15          0.1         50.00        0.4                   156.5           6           refs. 5, 6

   298.15          0.1         51.90        0.4                   168.3           6

   323.15          0.1         54.20        0.4                   179.1           6

   348.15          0.1         56.60        0.4                   192.0           6

   303.08        28.1                                                  169.1           4           ref. 7 

   374.27        27.9                                                  198.7         28 

   448.26        28.0                                                  209.4           5  

   523.64        28.1                                                  223.5           5 

   273.15         0.1                                                   160.7          20          ref. 8

   283.15         0.1                                                   165.9           6 

   293.15         0.1                                                   172.1           3 

   303.15         0.1                                                   178.9           8 

   313.15         0.1                                                   185.5           9 

   323.15         0.1                                                   183.3           9 

   333.15         0.1                                                   183.3          10 

   343.15         0.1                                                   181.8          12 

   353.15         0.1                                                   182.0          20 

   363.15         0.1                                                   183.2          14 

   373.15         0.1                                                   182.5          11

   298.15         0.1          51.85        0.3                   169.7            2            ref. 9

   278.15         0.35        50.60        0.3                   158.2            3            ref. 10

   283.15         0.35                                                 162.6            3            

   288.15         0.35        51.51        0.3                   165.6            3            

   293.15         0.35                                                 168.3            3            

   298.15         0.35        52.25        0.3                   169.7            3            

   303.15         0.35                                                 171.6            3            

   308.15         0.35        52.85        0.3                   173.9            3            

   313.15         0.35                                                 173.4            5            

   318.15         0.35        53.74        0.3                   175.9            3            

   323.15         0.35                                                 178.4            3            

   328.15         0.35        54.27        0.4                   176.8            3            

   333.15         0.35                                                 180.7            3            

   338.15         0.35        55.13        0.4                   182.6            3            

   343.15         0.35                                                 182.4            3            

   348.15         0.35        55.97        0.6                   185.2            3    

   353.15         0.35                                                 185.0            3            

   358.15         0.35        56.68        0.3                   185.3            3            

   363.15         0.35                                                 186.7            3            

   368.15         0.35        58.22        0.5                   189.4            3            

   373.15         0.35                                                 190.2            3            

   378.15         0.35                                                 189.4            4            

   383.15         0.35                                                 189.2            4            

   388.15         0.35                                                 191.1            4            

   393.15         0.35                                                 192.3            4            

Propionic acid

   298.15         0.1        67.9        0.3                                                        ref. 11

   298.15         0.1                                                  253.0           3            ref. 4

   278.15         0.1        65.9        0.5                      251.7           7.4         refs. 5, 6

   298.15         0.1        67.9        0.5                      258.0           7.4

   323.15         0.1        70.4        0.5                      264.6           7.4

   348.15         0.1        72.9        0.5                      270.9           7.4

   298.15       28.0        68.0        0.3                                                        ref. 1 (
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   303.10       28.0                                                   251.7           5           ref. 7 (
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   373.15       28.0        74.4        0.3                       266.2           5

   448.15       28.0        82.7        0.3 

   523.15       28.0        94.9        0.4                       298.5           4

   273.15         0.1                                                   232.9          21          ref. 8

   283.15         0.1                                                   232.3          28 

   293.15         0.1                                                   236.4          21 

   303.15         0.1                                                   242.5          20 

   313.15         0.1                                                   247.3          11 

   323.15         0.1                                                   250.7            3 

   333.15         0.1                                                   250.1          10 

   343.15         0.1                                                   250.1            9 

   353.15         0.1                                                   249.4          18 

   363.15         0.1                                                   248.9          20 

   373.15         0.1                                                   248.8          22

Sodium acetate

   298.15         0.1        39.31         0.5
                                               ref. 12

   298.15         0.1        39.23         0.5
                                               ref. 3

   298.15         0.1        38.75         0.5
                                               ref. 13

   303.15         0.1        39.29         0.5

   308.15         0.1        39.55         0.5

   313.15         0.1        39.74         0.5

   298.15       28.0        40.63         0.5
                                               ref. 1 (
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   298.15       28.0        40.73         0.5

   303.13       28.0                                                      87.6          12         ref. 7 (
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   373.15       28.0        41.24         0.7                       94.7            5     

   373.15       28.0        41.05         0.7

   448.15       28.0        34.98         0.9                       50.2          30

   448.15       28.0        34.80         0.9

   523.15       28.0        14.94         1.1                    -184.8          21

   523.15       28.0        15.79         1.1

   298.15       0.1          39.24         0.3                      67.7            3            ref. 9

   278.15       0.35        37.73         0.3                      10.3            3            ref. 10

   283.15       0.35                                                     29.0            3            

   288.15       0.35        39.15         0.6                      43.9            4            

   293.15       0.35                                                     57.6            3            

   298.15       0.35        39.89         0.7                      68.3            3            

   303.15       0.35                                                     76.7            3            

   308.15       0.35        40.37         0.7                      82.1            3            

   313.15       0.35                                                     82.2            5            

   318.15       0.35        40.82         0.6                      85.1            3            

   323.15       0.35                                                     90.9            3            

   328.15       0.35        40.93         0.7                      92.4            3            

   333.15       0.35                                                     95.0            3            

   338.15       0.35        41.04         0.9                      94.6            3            

   343.15       0.35                                                     94.2            3            

   348.15       0.35        40.62         1.0                      88.6            3            

   353.15       0.35                                                     92.1            3            

   358.15       0.35        40.60         0.5                      90.7            3            

   363.15       0.35                                                     84.4            3            

   368.15       0.35        40.50         0.4                      86.0            3            

   373.15       0.35                                                     81.4            4            

   378.15       0.35                                                     80.9            3            

   383.15       0.35                                                     78.2            3            

   388.15       0.35                                                     73.8            3            

   393.15       0.35                                                     69.2            3            

Sodium propionate

   298.15         0.1        53.40        0.5                     145.6            5             ref. 14

   298.15         0.1        52.82        0.5

                                      ref. 13

   303.15         0.1        53.34        0.5

   308.15         0.1        53.72        0.5

   313.15         0.1        54.10        0.5

   278.15         0.1        51.19        0.5

                                      ref. 12

   298.15         0.1        53.71        0.5

   318.15         0.1        55.15        0.5

   298.15       28.0        55.41        0.5

                                      ref. 1(
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   298.15       28.0        54.90        0.5

   303.01       28.0                                                  183.0             5             ref. 7 (
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   374.00       27.9                                                  177.0             6

   373.15       28.0        56.95        0.7

   373.15       28.0        56.47        0.7

   448.15       28.0        52.61        0.9                      97.4             9

   448.15       28.0        52.64        0.9

   523.15       28.0        35.03        1.1                   -109.3           13

   523.15       28.0        36.53        1.1

   523.15       28.0        35.74        1.1

__________________________________________________________________________

A summary of literature values of standard molar volumes and standard molar heat capacities of aqueous acetic and propionic acids and aqueous sodium acetate and sodium propionate is given in this Supplement. The data and their estimated uncertainties are presented as reported in original sources with a few exceptions as follows: 

Ackermann and Schreiner8 presented specific heat capacities of solutions of acetic and propionic acids to 373.15 K. We have converted their experimental data to apparent molar heat capacities, calculated the corrections for ionization and for chemical relaxation effect and extrapolated the data to infinite dilution (for details of calculating the corrections to apparent molar heat capacities see e.g. Inglese et al.7). Estimated uncertainties of the resulting standard molar heat capacities refer to 95 per cent confident limits of extrapolation of apparent molar heat capacities to infinite dilution. 

Most included experimental results at T = 298.15 K and p = 0.1 MPa have been taken over from the review presented by Cabani et al.15.We have checked the original papers for the data treatment and for uncertainty of measurements. If not available, estimated uncertainties of the volumetric results have been set as for the results of our measurements for acetic acid presented in the paper at closest experimental conditions (which in this case was at T = 298.15 K and p = 20 MPa). The same method of estimating the experimental uncertainties was applied for the experimental results of Criss and Wood1 and Allred and Woolley2. 

From the set of standard molar heat capacities by Inglese et al.7 the dubious value of 
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 at T = 448 K for propionic acid has been omitted.

Corrections for dissociation were not considered by Makhatadze et al.5 and Makhatadze and Privalov6. Their values of 
[image: image14.wmf]0

s

V

 have therefore been increased by 0.1 
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 at all conditions, based on comparison with corrections calculated in this paper and in the paper of Criss and Wood1. The values of 
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 at temperatures 278, 298, 323 and 348 K were increased by 1.4, 1.3, 1.2, and 1.1 
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 for acetic acid,  and by 1.1, 1.0, 0.9, and 0.8  
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 for propionic acid, respectively. These estimates were made with respect to calculations of Inglese et al.7 at closest experimental conditions.

Experimental results on apparent molar volumes and apparent molar heat capacities of acetic acid and sodium acetate presented recently by Ballerat-Busserolles et al.10 were corrected for ionization and hydrolysis reactions, respectively, and extrapolated to infinite dilution. Our corrections for ionization of acetic acid are very close to the estimates of Ballerat-Busseroles and collaborators; they differ, however, significantly in the case of sodium acetate hydrolysis. The degree of hydrolysis calculated with data and parameters from SUPCRT92 software package16 is about an order of magnitude higher than estimated in this source. However, all calculated corrections are small and typically comparable or smaller than expected experimental error. For extrapolated results the uncertainties were set to 95% confident limits of extrapolation, but at least to 0.3 cm3/mol for 
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