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Leaching Behavior and Phase Transformation Law of High Pure Aluminum Ash
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Abstract: The phase transformation law of hydrochloric acid dissolved high pure aluminum ash were investigated
by XRF, SEM, XRD and other analytical methods. The results indicate that the high-purity aluminum ash is
composed of long strip, columnar, rodlike and spherical particles with phases composed of Al, Al,O;., Al OC
and BaO etc., and acid-leached residue phases are AIN, Al,O; and AICOH);. In hydrochloric acid, the dissolution
rate is increased with the increase of liquid-solid ratio and temperature, which reaches the maximum value at 65
°C. The phase containing Al is transformed into [ AICl; (H, O); | during acid leaching. The structure of formed
polymeric aluminum is transformed from tetrahedron and octahedron to polymers, where a stable six-membered
ring structure is formed by hydroxyl group, and the monomer is polymerized with hydroxyl group on the six-
membered ring at a vertex H to form a plug-in multi-dimensional network structure.
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Tab.1 Chemical composition of high pure aluminum ash %

wp

O F Cl Si Fe Mg Na K C N Al

39.15 0.20 0.80 0.21 0.099 1.82 0.05 0.029 0.061 0.028 Akt

13 I GB/T5085.3-2007 il & . Pb £ #:<C0.20 mg/L; Hg & #<C0.05
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Fig.1 XRD analysis of high pure aluminium ash
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Fig.2 Effect of leaching process on hydrochloric acid leaching rate of high pure Al ash
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Tab.2 EDS analysis of micro-area in high pure

X

aluminum ash slag in Fig.3

X xp

W Al O C Na K Cl Zr Na Ce La Si Ca Mg

A 56.36 43.64 — — —

B 32.67 54.3510.01 — 0.22 0.97 1.81 0.72 — — — 0.1514.95
C 39.84 41.27 — — — 425 — — 102163 — — 11.99
D 4.22 52.14 10.41 7.41 — - — — — 20.633.50 1.68
E 47.5550.07 — — — — 089 — — — — — 149
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Theoretical Analysis on the Effect of W on the Phase Boundary Strength
of Co-Al-W Alloy
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Abstract: The energetics and electronic structures of W doped y-Co/y'-Co; Al interface region model were calculat-
ed by the first principles method based on plane-wave pseudopotential theory. The results demonstrate that the
substitution of W atom for Al atom sited in y-Co/y'-Co; Al interfaces can improve the rupture strength of the y-
Co/y'-Co; Al interface. However, the substitution of W atom for Al or Co atom in other place has little effect on
the rupture strength of the phase boundary region. The analysis of electron densities of states (DOS) and the dis-
tributions of valence electron densities of y-Co/y'-Co, Al interface indicate that the doping of W leads to the
strong electron interaction between W and its nearest neighbor Co atoms, resulting in the enhancement of the in-
terlayer atomic bonding interaction in the phase boundary region, which is the direct reason for the enhancement
of the rupture strength of y-Co/y'-Co, Al phase boundary.
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