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NOTE S

Thermodynamic Functions of the Ionisation of Aminobenzoic Acids 

By H. C. SARASWAT and Uma Dutta TRIPATHI 

(Received August 1, 1964)

Studies of the ionisation of substituted 

benzoic acids have received the attention of 

numerous workers in recent years.1-5) Besides 

the value of the knowledge of pK and related 

functions in chelate chemistry,6) these data 

have been found to be extremely significant 

in elucidating a number of structural features, 

such as hydrogen bonding and the dipolar 

ion.7) It is for the latter purposes that not 

only the change in the free energy of ionisa-

tion but also such other thermodynamic 

quantities as the changes in entropy or in 

heat content, have been found to be of im-

portance. It was, therefore, considered worth-

while to undertake a systematic study of the 

thermodynamic functions of the ionisation of 

a few substituted benzoic acids ; the results 

of the investigation of ƒÍ-, m- and p-amino-

benzoic acids will be reported in the present 

communication.

Experimental 

Oxalic acid and m-aminobenzoic acid were analar 

samples of B. D. H. ƒÍ-Aminobenzoic acid was crys-

tallised from alcohol while p-aminobenzoic acid 

was recrystallised from water.8) Sodium hydroxide 

was a Mercks guaranteed reagent. 

Procedure.-pH metric titrations were carried 

out with a Beckman pH meter model H2. The 

temnerature was maintained with an accuracy of

±0.1℃.  Nitrogen was bubbled in the solution
before and during the titrations.

Results and Discussion 

pK values were calculated by plotting the 
values of pH against (HA)/(A-), where the 
terms in parantheses refer to the activity of 
undissociated acid and the anions. The con-
centration of anions present at any stage of 
titration was calculated by the method of 
Britton,9) while the activity coefficients were 
calculated in the usual manner, using the 
values of the Debye and Huckel constant given 
by Bales and his coworkers ;10) the activity 
coefficient of undissociated acid was taken as 
unity.
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Figure 1 gives a typical set of titration 

curves of ƒÍ-aminobenzoic acid at different 

temperatures. It may be seen that these 

curves show a marked inflexion, as is the case 

with most of the benzoic acids. Similar titra-

tion curves were obtained for other acids also. 

The values of pK at different temperatures 

were obtained by the graphical procedure 

given in Fig. 2. These data are given in 

Table I.

Fig. 1. pH metric titration of ƒÍ-aminobenzoic 

acid.

TABLE I. THERMODYNAMIC DISSOCIATION 

CONSTANTS OF AMINOBENZOIC ACIDS

The variation in pK with the temperature 

has been studied theoretically by Harned and 

Robinson.11) When the data in Table I are 

examined on the basis of the equation of 

Harned and Robinson, the following equations 

were derived :

ο-Aminobenzoic acid

m-Aminobenzoic acid

p-Aminobenzoic acid

The validity of these equations was estab-

lished by the close agreement between observed 

and calculated values of pK. From the para-

meters of these equations, the values of the 

thermodynamic functions of ionisation were 

calculated in the usual way.11) These are 

given in Table II.

TABLE IIA. THERMODYNAMIC FUNCTIONS OF 

IONISATION OF ƒÍ-AMINOBENZOIC ACID

TABLE IIB. THERMODYNAMIC FUNCTIONS OF 

IONISATION OF m-AMINOBENZOIC ACID

TABLE IIC. THERMODYNAMIC FUNCTIONS OF 

IONISATION OF p-AMINOBENZOIC ACID

11) H. S. Harned and R. A. Robinson, Trans. Faraday 
Soc., 36, 973 (1940).
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As was expected on the basis of the reso-

nance effect and in accordance with deductions 

from physico-chemical measurements12) the 

data obtained in the present work also sug-

gest that there is a greater tendency for meta 
acid than for ortho and para acids to exist in 

the form of the dipolar ion.
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