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IMPORTANT SIGNIFICANCE Or' S-SHAPED CUR~ES DURING SLOW 
COAGULATION OF LYOPHOBIC SOLS 

BY AMAL K. lJHATTACHARYA AND ABANl K. BBATTACHAltYA 

1'be poinb1 of inf!ectiou in the S-shaped cnnes of slow <"qagulation may be assun1ed to Cleuote the 
same :'Jcinetic state of aggregation when tbe sol is l."oagulated with different concentrations of the 
electrolyte, because at this stage asxtdtl = o for a11 cases. 'fhe times corcespouding to tbe {JOints of 
in8ection for od.itferent concentrations of the electrolyte, KN03 (Kruyt and Troelstca's extinction data), 
ad(led to the soi-of AgT, satisfies the linearity of the e<]uation 
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which follows from i:he empirical relation given by 
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In a- previous paper on lhe verification of the above equation by different tecbniqaes 
(]. Colloid Sci.., 1956, 11, 124) it was shown that the relation betweeu tbe concentration 
of the electrolyte and the time of coagulation as given by the equation, 

C= .. a,+ 
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(where C is the coneentration of the electrolyte, tis the time for the same degree of 
aggregation or coagulation, and a, m and 71. are the parametric constants) 1 was supported 
by the experimental data obtained from the var~ations in {i) viscosity, (ii) ligbt 
transmission, (iii) extinction .coefficient and (i-v) coanting of the number of particles 
and tyndallometric data. 'fhe data in respect of the· variations of the foregoiug 
properties were taken from the observations of Gann (Koll. Ckem.-Bei'h., 1916, 8, ~). 
Mukerjee (J. Chem. Soc., 1924, UB, 785), Kruyt and Troelstra (Kolloid Beih., 1945,. 
M, 284) and Tezak U. Phys. Coll. Chem., 1951, 88, 1557). The same stage of 
coagulation, or more correctly the same degree of aggregation, was obtained, ti /of'tion, 
by drawiug a liDe Ilaralh:l to the time axis to cut the charaderistic curves for the 
differeut concelltrations of the added electrolyte. This line would cut the family of 
curve11 (one curve for each different concentration of the electrolyte) and, hence, it could 
be reasonably assumed that the sarue value of viscosity, light extinction or. LransmiS!Iion, 
er number of particles would mean the same state of coagu]atiou or degree of 
aggregation. The constant 'a.' was determioed by extrapolation of C- (T./t) curves as· 
~lained before, and the linearity of the relation between x/(C-a) and t was found to 
hold good in the light of the equation. 
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It .was emphasised further by us (Kolloid Z., zgss. 111, 95 ; zgs6, 118, 136) 

that the points of inflection in the autocatalytic viscosity-time curves of As1S3 and 
Fe(OHh sols denoted the same kiDetic litage of slow coagulation for the different 
coJlceXJtrations of an electrolyte added to the sol. The times corresponding to the points 
oi inflection in the viscosity-time curves, wheD plotted agaiDst the respective values of 
z/(C-a), gave a straight line. which proved the validity of the eyuation. 

Kruyt e~ al. (loc. ci·t.) studied the coagulation of silver iodide sol by measuring the 
changes in the extinction of light and obtained autocatalytic curves when the 
% extinction was plott~d against the concentration of the coag•llaling electrolyte 
(pota!>sium nitrate) ior different times of coagulation (Kruyt, "Colloid Science", 1952, 

p. 299). '!'he values of the %extinction obtaiDed at the points of inflection of these 
S-shaped curves, re!)orted iu this comtnunication, also confirm the linearity of the 
relation between r/(C-a) and t. 

Method of VeTificalion..-In order to obtaiu the values oft, C aud the cohstaut IJ.o 

the concentration 'C' corresponding to the inflection points of the curves wa:s read. The 
time during which coagulation had proceeded was .given; C was then plotted against 
r/t. The cmve on extrapolation cuts the C-axis when I/t = o (Fig. I). The iDtercept 
on the C axis gives the value of a. Then If (C-a) was plotted agai11st t aDd a straigbt 
line was obtained (Fig. 2), 
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In the light of om observations previously communicated (loc. cit.}.and the results 
derived from the extinction curves, it u.ay be emphasised, a. l;n~- t!l.af 'lilae pq_in~ 
in8ection in the S-shaped curves of slow coagulatio11 with dilll!r&t concentratwns of an 
electrolyte denote the same characteristic stale in thi! tinell"cs of the process, where 
d8 x/dt1 becomes zero. It may be visualised therefore th~t at this stagl of aggregation, 
the system is governed by such conditions as to reduce tlie --ac_celeration of the change to 
zero. To reach this state under the influence of varying concentrations of the electrol.JI!t!lt 
different til~ will be required, which fit in the equation under reference very 
satisfactorily. This fact was evidenced by our study of the slow coagulation of As1S, 
and Fe (OH), sols by viscosity DJeasurements, a11d it was again supported by the data 
obtained froln the extinction cur\·es of Agl sol, given by Kruyt and Troelstra (loc. clit.). 

In visw of the above observations it may be concluded tt.at the inflection points of 
the S-shaped cutves of slow coagulation indicafe a very characteristic state in the 
mecb,a~iafu of slow coagulation and serve as a strong evidence to prove the validity of 

·ftio eqution referred to above. 
'!lie constants a., m and n of the equation were evaluated graphically as explained 

previously (this ]oumal, 1952, 29, 759) and their values have beeu shown in Table 1': 
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