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Dithiocarbamic acids are stable only in weakly acidic or

alkaline solutions.

Previous studies on the decomposition of dialkydithiocarb
amic acids have reported that the decomposition is dependent

on the hydrogen ion concentration.

The present study shows that this is correct in a particu
lar pH range but at low pH values the dependence on pH disapp

ears, and a limiting rate of decomposition is reached.

The logarithms of the apparent limiting rate constants,wi
th the exception of that for the pyrrolidine derivative, decr
ease approximately linearly with increase of basicities of th

e DTC nitrogen atom.

TABLE LOG APPARENT RATE CONSTANTS(sec™,25 )
(sec™,25 )
n-BuDTC
10 -1.24
14 -1.24
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54 -2.99

pK2(NH) 4 4

n-Bu:.DTC

Also,these acids are known(3,4)to undergo decomposition i

n aqueous solution.

Kinetics of Decomposition. The pH dependence of the appar
ent rate constant( ")of reaction 8 is shown in Figure 2 for

the pyrrolidine and diethyl dithiocarbamates(4).

~N
_ @+ NH, + CS, (8)

At pH values greater than 4,the results indicate a first-
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order relationship between the logarithm of the apparent rate

constant and the pH.

Log k

o | 30 | 50 70 | 90
pH
Figure 2. Rate profile for decomposition of dithiocarbamic
acids at 25 °C

k' is apparent rate constant, in min-*
Curve a pyrrolidinedithiocarbamic acid
Curve b diethyldithiocarbamic acid

IT the dithiocarbamic acids were dibasic acids, with both
nitrogen and sulfur protonated,one would expect by analogy w
ith the other amino acids(10)that the nitrogen atom of the mo

lecule should be protonated first, because of its higher basi
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city. (

In this case, a second inflection point corresponding to
the pKyv value should be seen at a high pH in the kinetic prof
ile. The apparent rate constant should then be equal to Kr

KsKv when Kv and should give a log K* vs pH

rate profile of slope two.

)

Potentiometric Titrations. Many authors (12-18) have stud
ied the titration of the dithiocarbamate salts with strong ac
ids and have observed that : (a) in order to reach the end po
int of the titration , two equivalents of acid are required p
ermole of DTC salt ; and (b) after addition of acid , the pH
of the DTC salt solution does not remain constant but shifts

towards higher values as a function of time.
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As only one single inflection i1s seen in the experimental
titration curve , it is concluded that the DTC acids are mon
obasic. Because these acids decompose rapidly and as the prod
uct of decomposition picks up a second proton , two equivalen
ts of acid are required to titrate the DTC salts. The pH chan
ge with time can be explained by the continuous consumption o
T protons during the decomposition of the DTC acid and i1ts su

bsequent regeneration through the acid-anion equilibrium.
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