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Effects of Al,O; on the leaching of fluorine in mold fluxes
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ABSTRACT In order to eliminate the hazard effects of the leaching of fluorine in mold fluxes this paper introduces a mold flux with
high Al,O; content. The effects of Al, O, content on the concentration of F~ ions and the pH value of leaching water were investigated
and the dependence of Al,O; on the structure of mold fluxes was analyzed by X—ray photoelectron spectroscopy ( XPS) . When the mass
fraction of Al,0, is 4% the concentration of F~ ions in leaching water is about 22. 8 to 35. 4 mg*L. ™" and the pH range is between
4.0 and 9.5. The F~ concentration and the pH range initially reduces and then slightly rises again as the Al,O; content increases from
4% to 34% . The XPS spectra show that the Al bond forms in the mold flux when the Al, O, content increases. This can restrain the
dissolution of fluorine in water. Controlling the content of Al,0; between 16% and 34% the F~ concentration in leaching water is
about 4.0 to 10. 0mg*L. ™" and the pH range is between 6.5 and 7. 5. This is helpful to reduce the hazard effects of the leaching of
fluorine in mold fluxes.
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Table 1 Chemical composition of the experimental mold flux
1%
Ca0/8i0, NBO/T
Ca0 Si0, Al, 04 F Na, O MgO Fe, 05 Li, O
CS—1 36.5 28.5 4 7 9.5 3.5 3.0 1.4 1.28 3.48
2 Al, 04
Table 2 Chemical composition of the experimental mold fluxes with high Al,O; contents
1%
Ca0/8i0, NBO/T
CaO Si0, Na, O Al, 04 F MnO MgO B, 0, Li, 0
CAS—1 32.6 23.4 10 10 8 1 3 2 1.6 1.4 3.08
CAS—2 29.2 20.8 10 16 8 1 3 2 1.6 1.4 2.41
CAS3 25.7 18.3 10 22 8 1 3 2 1.6 1.4 1.91
CAS—4 22.2 15.8 10 28 8 1 3 2 1.6 1.4 1.46
CAS—5 18.7 13.3 10 34 8 1 3 2 1.6 1.4 1.08
1.2 1300 C
(1) 10 min
50¢ 3L (

F- <0.5mg-L7")
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Table 3 Bond dissociation enthalpies ( BDEs) of the F—Me bond

Mg—F Na—F Ca—F Si—F Li—F AIO—F

/( kJ*mol 1)

462 481 527 540 571 761

Al,0,

700 695 690 685 680

Hi e

3 CS-1 FIs X
Fig.3 XPS Fl1s spectra for CS—1
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Fig.5 Mechanism of ion exchange on the traditional mold flux: (a) before ion exchange; ('b) after ion exchange
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Fig.6 Mechanism of ion exchange on the high content of Al,0; in mold fluxes: (a) before ion exchange; (b) after ion exchange
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