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SI 1. Typical optical images of the as-prepared hexaborides that were recorded by a

digital camera with a flash attachment.

Figure SI 1. Typical optical images of the as-prepared hexaborides.

S| 2 Raman spectra of hexaborides.

The formation of the rare earth hexaborides were also studied by Raman spectra.
The Pm3m symmetry of the hexaborides structure gives the Raman-active phonons
I' = Ay + Eg + Tye, which are the vibration of boron octahedra. Fig SI. 2 present
the Raman spectra of RB¢ (R =La, Ce, Pr, Nd, Sm, Eu) and AB¢ (A =Ca, Sr, Ba)

ranging from 400 to 1800 cm™ obtained at room temperature. Three prominent
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optical modes can be observed in all of the Raman spectra. The optical mode
around ~1250 and ~1100 cm™ can be assigned to the Raman active modes of A g,
and E,, while the optical modes ranging from 650 to 750 cm’' can be attributed to
Tse. 1-3

The line shape of the E, mode of divalent EuBs and CaBg, SrBs, BaBg is
doublet, while that of E, mode of the trivalent RBs is a broad single peak.
Additional peaks around 1400 cm'1 can be observed in trivalent RBg, the origin of
it might caused by electronic state. The peak marked by asterisk in the Raman
spectra of Sg, (around 1365 cm™', near the D-band of carbon) may caused by
carbon impurities that originate from the contaminated BaO powder by carbonate
in air. The corresponding peak values of those hexaborides match well with the

1,4-5

previously reported ones, indicating the successful synthesis of the

hexaborides by an I, assistant method in mild temperatures.
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Figure SI 2. Raman spectra of RB¢ and ABg (R = La, Ce, Pr, Nd, Sm, Eu; A = Ca, Sr,
Ba).

SI 3 TGA analysis of hexaborides

1500



Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2010

In order to evaluate the thermal stability of the as-prepared hexaborides, the
TGA analysis of RBs and AB¢ was carried out below 1200 °C in the ambient
atmosphere. The TGA curves of those hexaborides shown in Fig. SI 3 indicate that
the products have relative high thermal stabilities below 680 °C (except EuBg,
which is below 630 °C). Obvious weight gain starts from 680 °C (630 °C for
EuBg¢) in TGA curves, which can be attributed to the initial oxidation of
hexaborides. The oxidation process below 800 °C produced protective oxides
layers on the surfaces of hexaboride grains which protect the hexaborides against
further oxidation.”” And a slow weight gain could be observed after the rapid one
below 800 °C. As the protective layer could be destroyed due to the B,0;
vaporization at higher temperatures, another obvious weight gain is observed in
Si.and Sp; when the temperature was further increased. Besides, the weight loss
near 1200 °C in the Sp,, Ss; and S, may caused by the B,O3 vaporization. These
results indicate that the thermal stability of the as-prepared hexaborides is stable
and basically consist with that of the hexaborides prepared from the boron-thermal

reduction process above 1000 °C.’
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Fig.SI 3. TGA curves of RBg and AB¢ (R = La, Ce, Pr, Nd, Sm, Eu; A = Ca, Sr, Ba).
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SI 4 XRD patterns of other borides prepared by the I»-assisted method.
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Figure SI 4. XRD patterns of other borides prepared by the I, assisted method. YBg
(a), GdBg (b) and borides prepared by Er,O;. The samples were prepared by B,O3 and
corresponding metal oxides at 500°C.
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