
1. • The Concept

The stability of a colloid system or emulsion is 

dependent upon adsorption of ions (or polymers) 

from the bulk of the suspending liquid. There are 

three present methods by which the colloid can be 

stabilized. In each, Zeta Potential reveals the actions 

and produces data which permit suitable adjustments 

to the stability of the system. 
Substantially all colloids, both organic and in­

organic, are electronegative when suspended in either 

distilled or tap water; that is to say, aqueous sus­

pensions of low ionic concentration in the pH range 

of 5 to 10. Moreover, the Zeta Potential of such 

systems generally ranges from about -14 to -30 

millivolts. Proteins also fall into this category, but 

they become less electronegative with decreasing pH, 
and their pH-ZP curves generally cross the line of 

zero charge in the pH range of 2 to 5. 

Zeta Potential values less negative than -14 

millivolts usually represent the onset of agglomera­

tion. A plateau region, marking the threshold of 

either coagulation or dispersion, exists from about 

-14 mv to -30 mv. Values more electronegative

than -30 mv generally represent sufficient mutual

repulsion to result in stability. However, to assure

stability with a "reasonable" factor of safety, Zeta

Potential should be increased preferably to the range

of say -45 to -70 mv.

One cannot categorically state that a colloid 

will or will not be stable at a given Zeta Potential, 

particularly in the delicately poised range of -15 

to -30 mv, but certain broad generalizations may be 

made. The writer's experience with anionically dis-
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persed systems, based on the Helmholtz-Smoluchow­

ski formula (employed throughout this book), is: 

TABLE NO. 1 

Stability Characteristics 
Maximum agglomeration and precipitation .... 
Range of strong agglomeration and 

precipitation ........................... . 
Threshold of agglomeration ................ . 
Threshold of delicate dispersion ............. . 
Moderate stability ......................... . 
Fairly good stability ....................... . 
Very good stability ....................... . 
Extremely good stability ................... . 

Avg. ZP 
in millivolts 

o to +3

+s to -5

-10 to -15
-16 to -30
-31 to -40
-41 to -60
-61 to -80
-81 to -100

A possible electropositive range of dispersion of 

zero to at least +70 mv is possible, but is seldom 

employed by either Nature or man. 

At any given electronegative Zeta Potential 

from zero to about -15 mv, the degree of agglomera­

tion can be markedly improved by also employing a 

suitable long-chain polymer to produce mechanical 

bridging.* However, at Zeta Potential values more 

electronegative than say -15 to -25 mv, true col­

loids ( equal to or less than 1 micron size) in dilute 

suspension often fail to show any agglomeration 

upon the application of either an anionic or nonionic 

long-chain polymer. It will later be shown that cer­

tain natural systems (skimmed milk, for example) 

exhibit absolute dispersion at relatively low electro­

negative Zeta Potentials. This seems to be the result 

of Nature's nicely matching the dispersant with the 

colloid. 
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*LaMer and co-workers have dealt extensively with this - �
phase, from both theoretical and practical aspects. I
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This was taken from Thomas M 
Riddick's book "Control of Colloid 
Stability through Zeta Potential".  
A link to a pdf copy of the entire 
book is available by email request.
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FIGURE 12 

Fig. 12 shows an electron photomicrograph of 

Minusil (5 micron}, an air-separated natural silica. 
As noted elsewhere, the "5 micron" is a misnomer, 

denoting maximum particle size. Actually, particle 

size was found by LaMer to average 1.1 microns, and 

size distribution is relatively narrow. Particles are 

angular and apparently rough in texture. The colloid 

adsorbs most surfactants, quite well. In fact, the 

writer's coefficient of adsorption is based on Minusil. 
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In the writer's opm1on, the particles shown are 

somewhat larger than typical. The material contains 
a very small percentage of two fine fractions, which 

are visually evident (at the top) when say a 60% 

suspension is centrifuged for 30 minutes at 37,000G. 

Surface area equals 2.06 square meters per gram. 

It is difficult to find an organic test colloid of 

unvarying characteristics. For dilute suspensions, the 

writer often employs 5 ml/1 of skim milk. 


