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a particle diameter considerably 1less thar 1 micron, although fine subdivision i;
not in itself a guarantce of reininr ir. i wice. Some finely-divided pigments,
such as lithopone, show nracticclly no reinloroing power, This lack of reinforcing
pover might be due to the mature of %ix pigacn’ sarface or to poor distribution in
the rubbere
Particle shape appears also to hove a bearing on reinforcing properties of

pigments but its effect is apaia ot 12l defined, Host of the rcinforcing

pignents nsed in compounding hvdrasarboa r-iiers cre isotropic (three main axes of
ap-roximatcly equal length). Anilscirepic substances (such as plates or rods) do
not in general exhibit reindercing peves. “side from these conclusions litile

Jnoviledge is available regarding the effect of particle shape on recinforcing pover,
It is to be hoped that usc of the clectron misrescope +rill provide further in-
formation on this point.

That particle surface also has a definite effect on reinforcing power is also

well cstablished, The extent of the particle surface is knovm to be of iuportance
although it may be pointed out that it is the extent of the particle surface which
is in contact with rubber that is of primary importance, Referring again to
lithopone, it has beun thought that the failure of this material to rcinforce rubber
(despite thc fact that the particle size is small, the particle shape isotropic and
the particle surfacc comparable in magnitude to that of carbon black) may be due to
the difficulty of dispersing this matcrial in rubber. Special milling techniques
which agcomplish better dispersion do, in fact, improve the performance of this
pigment,

The nature of the particle surface may also have a direct bearing on reinforce
ing power, Attempts have been made o indicate variations in the mature of the
particle surface by pH measurcments (2) Tais provides little information on the true
nature of the surface but is a convenicnt method of indicating variations, Heats
of adsorption have also becn used as a measurc of the activity of the particle
surface but the data are too limited to permit reaching definite conclusions as to

the rcliability of this method. The third mecthod of evaluating the effect of the


































stearic_acid. Apparently stearic acid is of no value in the case of silicone
rubbers, If we accept the usual picture of the method by which stearic acid
functions in processing hydrocarbon rubbers (strong adsorption of the carboiyl
group on the pigment surfacc and solution of the hydrocarbon chain in the rubber
matrix) then it may be supposed that the failure of stearic acid to function
similaxrly in silicone rubber systems is due to onc of the following:
a, The adsorption is not strong enough because of's
1, tho nature of the polar group, or
2, the naturc of the pigent surface
b, The hydrocarbon chain is not soluble in the silicone rubher,
It is proposed to test each of the indicated possibilities te sanic extent,
The naturc of the pelax group will be modified by using first an alkyl sulfonic
acid instead of a fatty acid, It is proposed also to synthesize and test at least

ane silicone sulfonic acid vith a structiro of tho type:

(ca )
(CH, )., 4 : 31303 3
3'3 5 E"‘{ ) SiaCgHyS0gH
(cHy Jx CH,

The nature of the pigment surface is to be studied as noted previously (page 1).
Modifying the nature of the chain to which the polar group is attached vdll
receive considerable attention, It is plamned first to try some fatty acids of
shorter chain length than stearic, This suggestion arises from the obscrvation
that silicone rubber i somewhat soluble ir low molecular weight hydrocarbon such as
gasoline but rclatively insoluble in the higher molecular weight hydrocarbons
found in such materials as lubricating oils. It is planned also to synthosize and

test sonmic carboxylic acids writh silicons chains, such as:

E 0}{3 ) CH3
(CHa), €10 (= 5i~0 )= Si~CH,COOH
3°3 ( 1. ) 1 2
( CH3 )% CH3

For each wetting agent tosted, tho follevring experiments will be nocessary:






















































