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3.4 SEM OBSERVATIONS OF SYNROC DISC SURFACES AFTER
DISSOLUTION TESTS

3.4.1 Specimens Exposed to DDW at 150°C

After 1d at 150°C, SE images of specimen 1 (see Table 3.1.2) show corrosion of one
of the three major matrix phases (see Figure 3.4.1). BE images of the uncorroded matrix
phases show one light and one dark phase, which suggests the corroded phase is perovskite
(or zirconolite). Kastrissios et al., (1987) observed that perovskite was the first phase to
dissolve when ion-beam thinned TEM specimens were exposed to DDW at 150°C. It is
therefore presumed that the corroded phase is perovskite. BE and SE images show the
presence of at least two secondary phases: one phase appears to consist of small balls
(<0.01um diameter) which show intermediate BE contrast (type 1); the other phase is
euhedral, has a grain size of up to 1um and shows bright BE contrast (type 2). The
majority of the type 1 secondary phase is deposited on the corroded primary phase, however
a small percentage of it is deposited on the hollandite grains. The grain size of the type 2
secondary phase is comparable to or larger than that of the major primary phases, thus it
difficult to assess if it is preferentially deposited on any particular primary phase. The type 2
secondary phase may be preferentially deposited on hollandite grains. Very few alloy
particles are seen on the surface of Synroc discs after exposure to DDW for 1d at 150°C.
Those which are observed, generally have large diameters (>0.5um) and are surrounded by
large pores (Figure 3.4.1 d). The smaller alloy particles may have dropped out or may have
been completely dissolved.

After 7d in DDW at 150°C, the surface of specimen 51 (see Table 3.1.2) is very
similar to that of specimen lafter 1d in DDW at 150°C (see Figure 3.4.2); in particular the
extent of corrosion of the perovskite grains is not markedly increased.

Figure 3.4.3. shows Sample 6 after it was subjected to a total of 28d in DDW at
150°C (see Table 3.1.2 for details of its treatment). Clumps of the type 1 secondary phase
appear to have entirely replaced surficial perovskite grains. The latter three photos in Figure
3.4.3. show that some of the corroded perovskite cavities are overflowing with grains of the
type 1 secondary phase and that even at magnifications of 100,000X type 1 secondary phase
grains are approximately spherical. The bright euhedral (type 2) secondary phase is also
evident on this specimen and displays grain sizes between 0.05 and 1pm.

3.4.2 Specimens Exposed to DDW at 70°C

Specimen 13 was subjected to a total of 28d at 70°C (see Table 3.1.2 for details of its
treatment). Various types of secondary material are seen on its surface they include: a thin
lumpy gelatinous layer, which shows intermediate contrast in BE images (see Figures 3.4.4
a and b); flaky material (see Figures 3.4.4 c, d and ¢) and sausage shaped particles (see
Figure 3.4.4 f). The first of these secondary phase may be preferentially deposited on
perovskite and hollandite, the flaky phase is distributed in an apparently random way with
regard to the underlying major matrix phases and the sausage-shaped phase only appears on
the surface of Ti relicts. Very few alloy particles are seen on the surface of specimen 13.
Those which are observed, generally have large diameters (>0.5um) and are surrounded by
large pores. The smaller alloy particles may have dropped out or may have been completely
dissolved.

Figure 3.4.5 shows specimen 14 after it was exposed to DDW at 70°C for 84d (see

Table 3.1.2 for details of its treatment). Thin gelatinous material similar to that seen on the
surface of specimen 13 after dissolution testing is seen on specimen 14 (see Figure 3.4.5 a
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Figure 3.4.1.

SEM micrographs of the surface of a polished Synroc disc exposed to DDW at 150 °C
for 1d.

a) General view showing both type 1 and type 2 secondary phases.

b) and c) Ball shaped (type 1) secondary phase deposited on corroded perovskite and
hollandite grains. '

d) Alloy particle (arrowed) surrounded by a large pore.
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