Abstract (page 2)
Accumulation of an yttrium-containing phase on the triple points and possibly also on the grain boundaries were detected by HRTEM and EDS composition analysis. The presence of this phase might explain the high grain boundary resistance in this type of materials.
Experimental (page 8)

Transmission electron microscopy (TEM) studies were performed using a JEM2010 TEM, which is equipped with an Oxford Instruments energy-dispersive X-ray spectrometer (EDS). The specimens were prepared by cutting the as-sintered samples into slices, and then into 3 mm diameter disks using an ultrasonic disc-cutter and subsequently thinned by Argon ion beam milling with beam energy of 4 kV. In order to observe HRTEM (High resolution TEM) images of grain boundaries, the specimens were tilted to align each grain boundary as ‘‘edge-on’’ and to align adjacent grains to low index zone axes using the procedures described by Clarke.[Ref] The HRTEM images were acquired digitally in a 2 kx2k Gatan CCD camera. 
[Ref] Clarke, D. R., On the detection of thin intergranular films by electron microscopy, Ultramicroscopy, 1979, 4, 33–44.

Results (page 12)
TEM and HRTEM images of hot pressed BZ (3 hrs, 1500 °C) and YBZ-2 (1 h, 1750 °C) are provided in Fig. 8. A fine grain structure (Fig. 8 a) and b)) is observed comparable to the SEM studies for both BZ and YBZ-2 (Fig. 7 c) and f)). No separate large grains of secondary phases were observed.
HRTEM images of the grain boundaries (Fig. 8 c) and e) which was obtained from the region within the white square shown in Fig. 8d)) reveal clean and coherent grain boundaries with no visible sign of secondary grain boundary phases for both materials. However, careful TEM (Fig. 8 d) which was obtained from the region within the white square shown in Fig. 8b)) and EDS analysis of the triple junctions in YBZ-2 shows an Y-containing secondary phase, but this phase was too small in size to get a corresponding SAED pattern. Fig. eds(a-c) show the EDS spectra from the corresponding tested points (1-3) as illustrated in Fig. 8d), where all testing points used the identical spectrum-collection times with a similar sampler geometry. Therefore, without further correction, their ratio among Y and Zr could be compared directly, as shown in Table 2. Table 2 presents a significantly higher Y concentration is observed at the triple junction. Segregation of Y also along the grain boundaries can not be ruled out from the EDS studies, however compared to the HRTEM images the thickness of any Y-containing layer at the grain boundaries is beyond visible range of HRTEM.  It should be mentioned, for reserving all the grain boundaries at suitable orientations in Fig. 8d), the grain-boundary orientation of Fig. 8e) is not a well ‘‘edge-on’’ orientation. A clear grain-boundary status of the hot pressed YBZ-2 at a fully ‘‘edge-on’’ orientation is given in Fig. 8f).
Discussion (page 17)
The TEM images presented in Fig. 8 showed that the secondary phase was not present as large separate grains in the materials. It is also evident from the HRTEM images that the grain boundaries in both materials are clean and coherent. However, a small Y-containing intergranular phase was observed at the triple points and possibly also Y-segregation along the grain boundaries in the Y-substituted material.

Table 2. Cation ratio between Y and Zr determined by TEM/EDS on the position given in Fig. 8d).
	
	Tested points in Fig. 8d)
	Y/Zr ratio

	Triple junction
	1
	0.56

	Grain boundary
	2
	0.35

	Grain 1
	3
	0.18


