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The formaticn process of calcium tripolyphosphate films on stainless steel electrodes from aqueous
solutions containing NasP3O1 and Ca(NOsz)z has been studied by the use of galvanostatic method.
it is shown that pH of aqueous solutions containing NasP:Oue increases with increasing temperature,
The increase in pIl is due to the change in the stability constant of HsP:Ow with temperature
and due to its hydrolysis.

The rate of film formation depends on the degree of supersaturation of calcium tripolyphesphate
in solutions. The rate of the film formation increases with an increase in pH, since the degree of
supersaturation inereases with increasing pH. Too much inerease in pH, however, causes a decrease
in the film formation rate because of the suppressing effect of a precipitation on the supersatura-

tion.
The films can be formed even at a very low current density when pII is adjusted to appropriate
values.
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Fig. 1 Change in pH with time for solutions
containing 5.4x1072M STP at 70°C.
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Fig. 2 Change in pH with temperature for
solutions containing 5. 4x1072M STP, The
mesurements were carried out after a 15
minute reaction.
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Fig. 3 Amocunt of deposit as a function of time
for solutions containing 1. 4x1072M STP and
2,4 1072M Ca(INOs): at various temperatures
at 40 mAm™2
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Fig. 4 Change in pH with time, corresponding
to the curves in Fig, 3.
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Fig. 5 Change in amount of deposit with time
for solutions containing 1, 4> 107*M STP and
1.8x1072M Ca(NOs)e at several values of pId
at 40mAm~? at T0°C.
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Fig. 6 Change in amount of deposit with time
for solutions containing 5. 4x1072M 3TP and
7.3x1072M Ca{NOs): at several values of pll
at 40mAm™? at 70°C.
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Fig. 7 Change in pH with time, corresponding
to the curves in Fig. 5 and Fig. §; O, AV,
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Table 1 Relative composition of a film formed by cathodic deposition.
Component Ca?* P3O’ H.O Na* Ca?* /P3O~
ratio (mol)
Relative weight 9% % 2 mol ratic
20 66 12 0.2 1.51
a ) Determined by the atomic absorption spectroscopy.
b ) Determined by the ion chromatography.
¢ ) Determined by the thermal analysis,
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Fig. 8 Change in amount of deposit and pH
with time for solutions containing 5. 4x 1072M
STP and 9. 7x1072M Ca(NOs)z or 1. 0x107'M
Ca(CHsCOO)z at 40mAm™ at 70°C; (. %
Ca{CHCOO0)2; A, A CalNOs)a.
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