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The Mechanism of Formation of CaC.04+-3H:0 Films from
Supersaturated Calcium Oxalate Solutions
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The formation of calcium oxalate films on stainless steel from dilute aqueous solutions containing
Ca’" ions and dimethyl oxalate has been studied by measuring the precipitate rate of calcium
oxalate in the solutions, and by the thermal analysis and the X-ray analysis of calcium oxalate in

the films and of the precipitates in the solutions.

It was found that the supersaturation of solutions

was maintained during the film formation and the initiation of the film formation was not consistent

with that of the precipitation of calcium oxalate.

The solubility of calcium oxalate and the rate

of the hydrolysis of dimethy! oxalate affected the degree of the supersaturation of calcium oxalate.
The water content of crystallized caleium oxalate in the films was different from that of the

precipitates in the solutions.
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Fig. 1 Relation between amount of precipitate
and time for solutions containing various Ca-
{NOs)z2 concentrations.
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Fig. 2 Relation between amount of deposit and
time for film formations from solutions con-
taining various Ca (NOs)z concentrations.
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Fig. 3 Relation between amount of deposite
and time for film formations from solutions
containing various ethanol concentrations.
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Fig. 4 TG curves of films or precipitate. A:
CaC:eQy, B: Cali04H20; precipitate; {ilm
heated at 100°C, C: film.

Table 1 Weight loss of films and precipitates for solutions con-
taining wvarious Ca{NOs): concentrations at 80-100°C and 130-
160°C presented in Fig. 4, Solution temperature was 25°C.

DMO | Ca(NOs | Time Film | Precipitate
80-100 130-160 | 80-100 130-160

(Edmfﬂ[ {gdm™3) (hr) (%) (%) (%) (%)

4 ’ 7 0-24 | 185 0.5 é 0 12,0

! 2448 | 185 9.5 5.6 1L7

4872 | 185 0.5 165 10.0

4 ‘ 57 0-72 85 1.2 2.0 16.4

| 72-92 | 165 9.5 150 10,0

‘ 28 0-24 | 1.5 9.8 o 12.5

‘ 24-48 | 18.2 9.5 7.5 12,5

4 1.7 024 | 187 10,0 42 12.8

24-48 | 185 4.5 55 1.7

4812 | 158 a2 L0 12.5

4 ‘ 0.6 ' 090 | 180 9.5 0.5 120

4 0.4 ' 0-90 6.5 10.0 0.5 12.8

4 0.2 0-90 3.0 12.0 0 12.0

4 0.1 ‘ 0-90 120 0 12.0

* Flapsed time from the preparation of solutions,
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Fig. 5 X-ray diffraction patterns of [lms and
precipitate. A CaCeCs HeO, B: precipitate,
C: film heated at 100°C, D: film.
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