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Hydrothermal transformation mechanism of Mg-Al mixed oxides revealed by
*Si and Al MAS NMR
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Abstract: Mixed metal oxides constitute a common kind of material in nature, in which Mg-Al mixed oxide
(MMO) is widely distributed in the basic-ultrabasic magmatic rocks, evaporates of riversdakes and marine sedi-
mentary rocks. In this study, MMO was obtained by calcining of Mg-Al hydrotalcite. Its rehydration features and
the related transformation mechanism in silicic alkaline solution under hydrothermal condition were investigated by
changing reaction time. X-ray diffraction ( XRD) patterns showed that MMO reconstructed to form hydrotalcite first—
ly, after that hydrotalcite transformed to saponite gradually, along with the formation and disappearance of impure
phase (e. g. , natrodavyn). *Si and *” Al MAS NMR results suggested that AI’* cations tended to occupy the tetra—
hedral sites on tetrahedral sheets. The new findings of this research have great significance for understanding the
stability of hydrotalcite, heterogeneous nucleation and growth of hydrotalcite and silicate minerals as well as the for—

mation processes of the hydrothermal saponite deposits.
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Table 1 Chemical composition of MMO and its hydrothermal products synthesized in different reaction time spans

Sio, Al, 04 MgO Na, O Ca0O K,0 L.O.1 Total  n( Mg) /n( Al) n( Si) /n( Al)
MMO+4 <0.01 19.71 73.51 0.95 0.04 0.03 3.81 99.99 4.76 -
MMO4-9 2.68 13.09 49.64 0.17 0.04 <0.01 33.01 100. 04 4.83 0.17
MMO44d 34.63 9.60 34.17 2.95 0.04 0.02 17.44 99.74 4.54 3.06
MMO44d 39.34 9.25 32.75 3.21 0.04 0.01 14.35 99.80 4.51 3.61
MMO-4-0d 42.41 8.96 31.48 3.65 0.04 0.02 12.60 99.94 4.48 4.02
MMO-445d 43.00 9.00 31.24 3.77 0.04 0.02 12.12 99.96 4.43 4.06
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Fig. 3 TG (left) and DTG ( right) curves of hydrothermal products synthesized in different reaction time spans
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Table 2 Thermal analyses of hydrothermal products
synthesized in different time spans
1 2 3
t/°C 1% t/°C /% t/°C 1%
MMO4-0 150 10.28 442 28.59 — —
MMO4-4d 101 4.75 450 10.99 760 1.21
MMO44d 95 4.52 567 9.15 777 1.37 i MMO-4-4d
MMO-4-40d 112 4.95 541 6.43 772 1.66 ~ :
MMO4-5d 92 4.87 539 5.26 778 1.66 5
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