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Silver ions were incorporated into the surface of Simax glass at 995° C under tlie effect of a constant direct 
current {10-40 mA). The distribution of silver ions was determined in the surface layers obtained. Con
c�ntration profiles prepared at higher direct current values (I � 20 mA} are distinguished for rectangular 
shape e.g. diffusion movement of silver ions can be neglected and tlie concentration distribution in the surface 
layers is practically homogenous. The thickness of such kind of surface layers can be predicted theoretically 
if the corresponding velocity of shift of concentration edge is known. Theoretical calculations are in satisfac
tory agreement with the values determined experimentally. Concentration profiles originated at lower direct 
current values (I = 10 and 15 mA resp.) can be considered as a sum of diffusion movement and a shift of 
silver ions due to the influence of electrical field. 

INTRODUCTION 

The chemical composition of surface layers of glass 
can be modified by incorporation of foreign ions. The 
usual method is to do this by ionic diffusion, effected 
by interaction between the glass surface and a source 
of the respective ions. The distribution of the for
eign ions in the glass surface is of a diffuse character. 
With Simax-type glasses, the diffu!;!ion coefficients of 
the foreign ions show relatively low values [1-3]. The 
diffusion layers are therefore thin and their prepara
tion requires higher temperatures and longer times of 
exposure to be used. The concentration distribution 
of foreign ions can only be controlled within narrow 
limits by adjusting the two parameters. 

Similarly to other glasses, also with Simax it may 
also be expected that the rate of incorporation of for
eign ions and their distribution could be controlled 
within wider limits if a gradient of DC electric volt
age were allowed to act alongside the concentration 
gradient. It was found experimentally that the thick
ness oflayers prepared in this way grows linearly with 
time, and that the rate of growth increases with in
creasing current intensity [4]. The character of these 
relationships implies that the distribution of foreign 
ions in the layers is homogeneous, that is that there 
is a sharp boundary between the composition of the 
surface layer and the deeper layers of the glass. These 
assumptions are verified in the present study. 

EXPERIMENTAL 

The thermal exposure of the Simax glass speci
mens was effected in an experimental arrangement 
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described earlier [3]. It allows specimens in test-tube 
shape to· be used and their interaction with AgNOs 
under the effect of constant electric current to be 
studied. The test-tubes were 140 mm in length, 12 
mm in outer diameter, with a wall thickness of 1 
mm. The thermal exposure took place at 335 + 5
° C and over the range of 10 'to 40 mA of the current
(stepped-up by 5 mA). The test-tubes were immersed
in AgN03 melt to a depth of 90 mm. Two different
times of exposure ranging from 10 to 45 minutes were
chosen for each value.

The thermally exposed specimens were gradually 
etched in a mixture of 30 ml HF and 0.7 ml HNOs 
(cone.). In the solutions obtained by etching the glass 
surface, the silver content was established by an ion
ically selective electrode [3], which was connected by 
a salt bridge to a saturated calomel electrode. Be
fore the analysis proper, the solution containing the 
etching products was neutralized by an addition of 
CaC03• The Ag content was determined by means 
of a standard curve. The thickness of the layer re
moved by etching was measured by a dial gauge with 
an accuracy of 0.5 µm and checked on the basis of an 
empirical time dependence of the · etching rate. The 
minimum thickness of the etched-off layer amounted 
to 2.5 µm.

RESULTS AND DISCUSSION 

A series of the concentration profiles of silv�r in the 
surface layer of Simax glass is shown in Figs. 1-7. The 
following findings can be derived from the diagrams: 

Tlie expected rectangular profile of Ag concentra
tion arises only at higher DC currents (J � 20 m.A). 














