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Abstract: Due to the repeated heating of the green sand in the casting process, the failed bentonite binder deposited
and accumulated on the surface of the sand to form oolitic deposits. This will affect the service performance and
reclamation performance of moulding sand. Bentonite was mixed with sands and fully reacted at high temperatures
ranging from 500°C to 1000°C. And the influence of seacoal additives was investigated. At temperatures above
500°C, the dehydroxylation of the bentonite begins, the crystal structure of bentonite begins to be disrupted, and
some form chemical bonds with sands, beginning to deposit and form oolitic deposits. When the temperature rises
to 800°C, the bentonite is almost completely transformed into dead bentonite, and the oolitic deposits is mainly
glassy silicaluminate. In this process, the oolitic content continues to increase with the increase of temperature.
When the temperature rises above 800°C, recrystallization process occurs, generating cristobalite, kyanite, and
hematit. Compared with the used sands, the oolitic sands have the same surface functional groups and similar
composition, both formed by high-temperature deposition of bentonite. Seacoal is not a component of the oolitic
deposits, but it affects the degree of reaction. Proper control of seacoal content is conducive to inhibiting the
accumulation of oolitic deposits, which is conducive to improving the service life and reclaim value of moulding

sand.
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Figure1 (a) TG/DTG results of bentonite, (b) XRD of bentonite at
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Figure 4 FTIR spectra of (a) bentonite at different temperatures;
(b) samples with oolitic deposits
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Figure 5 XPS high resolution spectra of main elements in bentonite, oolitic sand and used sand (a) Si, (b) Al, (c) O, (d) Fe, (e) Na, (f) C
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Figure 7 Curve of oolitic content (a) with temperature and
holding time, (b) with holding time under different seacoal
content
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Figure S1 EDS results of (a) oolitic sand after 500°C; (b) oolitic
sand after 900°C; (c) used sand
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Table S1 The element content on the surface of bentonite, oolitic

1400

sand and used sand

Element Atomic/%
Oolitic
Bentonite
Bentonite sand after Used sand
after 900°C
900°C
Si 9.6 8.5 9 13.2
(0] 56.5 45.8 52.7 63.6
Al 2.9 2.7 2.7 2.4
Fe 0.7 0.7 0.6 0.7
Na 2.3 1.3 1.8 04
C 28 41.1 33.2 19.7
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Figure S2 SEM photos of green sand samples prepared in the
laboratory under different seacoal content (a, b) 2%, (c, d) 4%,
(e, f) 6%
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