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by Means of in situ High Temperature Powder X-ray Diffraction
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Mg/ Al-layered double hydroxide with interlayer carbonate (Mg/Al/COs-LDH) is synthesized with atomic ratio Mg/
Al=2, 3 or 4. In sitn. high temperature powder X-ray diffraction (in situ HTXRD) patterns of Mg/ Al/CQs-LDH reveal
that the solid phase having hydrotaleite-like layered structure (Phase 1) is unstable when the temperature of the solid
sample is elevated. Immediately after Phase I disappears, another solid phase (Phase IT) grows and becomes predomi-
nant. In the direction of ¢-axis, Phase II has the basal spacing ¢ =0.659 nm which is smaller than that of Phase 1. Mixed
solids of MgO and a spinel (MgAl:Qs) are observed after Phase II degrades. Two endothermic peaks both of which are
assoclated with weight loss appear below 400° in the result of differential thermal analysis/thermal gravimetry (DTA/
TG). Phase 11 is formed at the endotherm of lower temperature and degrades at that of higher temperature. Phase IT is
unstable at room temperature and transits to an amorphous phase slowly after days of storage in a dry conditien. It is ob-
served that a very small part of this amorphous phase transits to Phase I in the same dry condition. Sclid state chemistry
of the synthelic Mg/Al/CO:-LDH is investigated by means of in sitw HTXRD, DTA/TG and X-ray photoelectron
spectroscopy (XPS).
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Table 1 Result of the chemical analysis of the solid samples.

Mg/ Al Mg/Al
. . Formulae : .
in preparation in analysis
2.0 MgossAlsss(OF)20o{CO)o1s + 0.42 H:O 1.9
30 MgorAlozs(OH) 2e{COs)oss + 0.48 HO 2.6
4.0 MgpreAloz{ O 91{CO)os7 + 0.42 H0 32

Diffraction Intensity / a.n.
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Fig. 1 In situ HTXRD patterns of Mg/Al/COs-LDH synthesized with
atomic ratio Mg/Al=3; temperature from the top to the bottom
are 1000°C, 800°C, 800°C, 700°C, 600°C, 500°C, 400°C, 380
°C, 360°C, 340°C, 320°C, 300°C, 280°C, 260°C, 240°C, 220
°C,200°C, 180°C, 160°C, 140°C, 120°C, 100°Cand 30°C,
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Fig,2 [In sitt HTXRD pattern of Phase 1I at 300°C. Sample is Mg/
Al/COs-LDH synthesized with alomic ratio Mg/Al=4. A hex-
agonal lattice with 2y=0.307C nm ¢,=0.6592 nm is assumed in
indexing. Data of diffraction lines arc 2 8; d; (hkl)=13.40°;
0.659 nm; (001), 26.96”; 0.330 nm; {0023, 33.86°; (.265 nmy
(100}, 36.40°; 0.247 nm; (101), 43.74°; 0,207 nm; (102),
60.24°; 0.154 nm; (110) and 61.90°; 0.150 nm; (111).
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Table 2 Temperatures of pattern change in in situ HTXRD
of three solids of Mg/Al/COs-L.DH synthesized
with atomic ratio Mg/Al=2, 3 and 4.

) Mg/All Temp. A" Temp. B
n preparation
20 200 380
3.0 180 380
4.0 140~160 380

a) The temperature at which both Phase I and Phase II have
comparable diffraction intensity in the HTXRD paltern in
Fig. 1.

b) The temperature at which Phase 11 is completely degraded
in Fig. 1.
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Fig.3 DTA/TG thermal analysis of Mg/Al/COs-LDH synthesized with

atomic ratio of Mg/Al=4.
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Fig. 4 X-ray diffraction pattern of Phase II; (a) immediately, (b) 1 day, (c)
8 days and (d) 56 days after sample preparation; positions of the
most intense line of Phase I and that of Phase II in Fig. 1 are indi-

cated by asterisk(s).
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