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The fact that the gelatine-sol containing salt does not change its electric 

conductivity on gelatinisation was already noticed by Arrhenius(1). Laing 

and McBain(2) observed that there is no distinction in electric conductivity 

between soap sol and gel at the same concentration and temperature. Soap, 

however, is a so-called colloidal electrolyte and differs somewhat from a 

hydrophile colloid. Hatschek and Humphry(3) have recently reported that 

the conductivity of agar, water and copper sulphate mixture exhibits on 

gelatinising a slight but measurable alteration. My experiments have been 

undertaken to test such a case, and are described in the following lines. 

Powdered agar from Merck was dispersed in distilled water or in 

aqueous salt solution by heating in a vessel provided with a condenser on a 

water bath. Special precaution was taken to prevent the evaporation of the 

water during the dispersion and the measurement. The electrodes of the 

conductivity cell were made of moderately thick well platinized platinum 

plates and wires. The measurements were carried out in a thermostat of 

50•‹•}0.05•Ž. Being cooled by water from outside of the conductivity cell, 

sol was transformed into gel always in the same condition. Two percent 

CuSO4•E5H2O solution prepared at 30•‹ was diluted up to 1/32 percent. 25c.c. 

of these aqueous salt solutions were taken, and 0.5gr. agar was added to 

each of them and dispersed as above mentioned. The conductivities were 

measured of these aqueous solutions and agar solutions in sol and gel states. 

The results are shown in Table 1.

TABLE 1.

(1) Arrhenius, Oefvers Stockholm Akad., 6 (1887), 121. 
(2) Laing and McBain, J. Chem. Soc., 117 (1920), 1503. (3) H

atschek and Humphry, Trans. Faraday Soc., 20 (1924), 18.
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The same experiments were undertaken for other salts than CuSO4, viz. 

K2SO4, KCl, KI, NaCl and KCNS solutions and the results are shown in 

Tables 2, 3, 4, 5, and 6 respectively. The data given in Table 2 are depicted 

in Fig. 1.

TABLE 2.

TABLE 3.

TABLE 4.
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TABLE Jr.

TABLE 6.

Fig. 1.

The conductivity of agar dispersed in distilled water has also been 

measured and the results are as follows. On ignition the agar has left ashes 

amounting from 3.5 to 4.0 percent.
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TABLE 7.

All the measurements, in which 0.5gr. agar were dispersed in 25c.c. of 

salt solutions, have confirmed the results observed by Hatschek and 

Humphry with regard to conductivity alteration on sol-gel transformation, 

and at the same time support Prof. P.P. von Weimarn's opinion on thiss 

phenomena(1), which read "by the aggregation or growth of particles during 

gelation and the consequent reduction in surface, adsorbed electrolyte might 
be liberated, which would account for the higher conductivity of the gel." 

When we assume the agar sol and gel are heterogeneous system and the 

conductivity of agar-water-salt system is almost all ascribed to the dissolved 

salt, then we are capable of calculating the quantity of electrolyte adsorbed 

on the surface of agar particles. The value of conductivity of agar dispersed

in pure water was 

subtracted from that 

of agar dispersed in 

salt solution, and the 

salt concentration 
corresponding to 

this conductivity 

value can be obtain-

ed from the curve 

of conductivity-salt 

concentration in 

pure aqueous solu-
tion which we can 

easily draw by the 

direct determina-

tion. The difference
Fig. 2.

between the salt concentration thus.obtained and that of the original may

(1) Trans. Faraday Soc. 20 (1924), 29.
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be regarded as the adsorbed quantity of the salt on the agar particles. Fig. 2 

shows the adsorption of salts due to two percent agar sols. 
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