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Materials and Energy Research Center 
 
 

Abstract    75% mol Bi2O3‾25% mol Y2O3 has the highest conductivity in Bi2O3-Y2O3 system. This compound will 
create ä-Bi2O3 cubic phase due to sintering at high temperatures. The mixtures were prepared by solid state reaction 
technique. After preparing granules, Experimental samples were fabricated by uniaxial pressing and followed isocratic 
pressing, then samples have sintered at 950ÛC for 36h. X-ray diffraction (XRD) analyses detected ä-Bi2O3 as the sole 
stable phase in all samples. Also, the annealing process was carried out on samples at 600ÛC duration between 72 to 300 
h. X-ray diffraction (XRD) analyses on samples detected that the ä-Bi2O3 phase transfer to rhombohedra phase. 

 
Keywords    Bismuth Oxide, Yttrium Oxide, Cubic Phase, Aging Process, Rhombohedra Phase. 
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Ʋǀŝ� ŶƿŚŝ� ĬƴǀƫƺŗŚě� ƱƺƳŚƣ� ƢŞƏ� ƾƳƺǀƳō� ƶŝ� ƾƳƺǀţŚƧ� ƕŚƘƃ�Î��Śţ
ÔÐÎ�Í�ŵźǀĭ�Źřźƣ��ƶŝ�ƿřƲ�ŹƺƔƴƯ��
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��������Śŝ�ƶūƺţ�ƱĦǀƀƧř� Ʊƺƿ� ƕŚƘƃ� ƶŝ� ��O-2�źŝřźŝ� ƶĩ��� ŚŝÅÐÕ�Î�
Śŝ�żǀƳ�ƹ�Ţſř�ƶūƺţ��ƭŻǇ�ƾƳƺǀţŚƧ�ƕŚƘƃ�ŹřŶƤƯ�ǇŚŝ�ƩƺƯźƟ�ƶŝřźŝƽ�

�ŹŚŤųŚſ�ŵŚŬƿřCaF2�ƿŚŝŶ�Ʋǀŝ�ÍÎ�Î�� ŚţÐÕ�Î�ŶƃŚŝ��Śŝ�ƶŬǀŤƳ�Źŵ�

ƶūƺţ�ƶŝ��šƺưƀǀŝ� ƱƺǀţŚĩ� ƕŚƘƃ�Bi+3��ÅÎÔ�Î�Żř�ƽŹƺŘţ�ƑŚŰƫ�
�ŹŚŤųŚſ�ŵŚŬƿřCaF2ŝ�ŶǀƀƧř�ƽřź�Ţſř�ƲĪưƯ�šƺưƀǀŝ��

��������ƱŚưƷ ŹƺƏŹřŶƿŚě�ƽřźŝ�Ŷƃ�ƵŹŚƃř�ƶĩ��ƾŞƘƨƯ�ŻŚƟ�ƽŻŚſ��ä-Bi2O3�
ƾƳŵƹżƟř�ƎǀŰƯ�ƽŚƯŵ�Źŵ�ŢƿŹƺƬƟ�ŹŚŤųŚſ�Śŝ��ƽŚƷŻř�ƾƠƬŤŴƯ��ƶƬưū

ŶǀƀƧř�ŶǀƀƧř�ƶŝ�ƮƿźŤƿř�ƾƯ�ƶƟŚƋř�šƺưƀǀŝ�ŵƺƃ�@ÎÐ>��ƾƳŵƹżƟř��ƽŚƷ
ƶƟŚƋř�Śŝ�ƵŶƃ�Bi2O3�ŶƯŚū�ƩƺƬŰƯ�äBi2O3��ǀƨƄţƪ�ƾƯ�ŶƴƷŵ�ƹ�

ƽŚƯŵ� Źŵ� ƾŞƘƨƯ� ŻŚƟ� ƽŹřŶƿŚě� ŜūƺƯƾƯ� ơŚţř��ŶƳƺƃ�ŶǀƀƧř��

� żǀƳ� ƮƿźŤƿřƲǀưƷ� ƾĭĦƿƹ�ŵŹřŵ� řŹŶǀƀƧř� Śŝ� ƹ���ƩƺƬŰƯ�šƺưƀǀŝ
�ŶƯŚū�ƪǀƨƄţƾƯ�ŶƷŵ��ƶŝ�ŢƬƗƾƳƺƿ�ƕŚƘƃ�ƶĪƴƿř���Y+3��ÅÍÏ�Î�

ƕŚƘƃ�Żř�źŤưƧ�ƹ�Ţſř��Bi+3��ÅÎÔ�Î�Ţſř� �Źŵ�ƉŚŞƤƳř�ŜūƺƯ
�ŹŚŤųŚſƯƾ�ŵƺƃ�ŹŚŤųŚſ�źǀǀƜţ�ƹ�äBi2O3ƶŝ��Bi2O3�á�ƶŝ�řŹ�Őţ�źǀų

ƾƯ�ŵŻřŶƳř�@ÎÑ>���
���������ŶƯŚū�ƩƺƬŰƯ�ƪǀƨƄţ� ŹŵBi2O3� ƹ�Y2O3�Ţſř�ƲĪưƯ� �

ŵƺƃ�ŵŚŬƿř�ƾƠƬŤŴƯ�šǇŚů��ƪưŤŰƯ�ƶŝ�šǇŚů�Ʋƿźţ�źƿŻ�ƪĪƃŶƳř��
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�ƶƐŝřŹ�Ï�����������   o3O'''
Bi2Vi2Y3O2Bi

3O2Y  

�
�

�����������Ƃƴĩřƹ�Źŵ�Î��������ƱƺǀţŚºƧ�ƶĩ�Ţſř�Ʊō�źŝ�ƉźƟ����ƽŚºƷY+3�
�ƲǀƄƳŚūƱƺǀţŚĩ�ƽŚƷ Bi+3 �ƶĪŞƃ�ŹŵƯƾ�ŵƺƃƱƺƿ�ƹ���ƱĦǀƀƧř�ƽŚƷ
�Źŵ�żǀƳ�Ư�ƾƯ�Źřźƣ�ƾƳƺǀƳō�ŢǀƘƣƺ�ŶƳźǀĭ��Ƃƴĩřƹ�Źŵ�ŚƯř��Ï����ƉźºƟ

źŝ�Ʋƿř��Ţſř��ƱƺǀţŚĩ�ƶĩ�������Ʋǀºŝ�ƶĪŞºƃ�ƪųřŵ�Źŵ�ƮƿźŤƿř�ƽŚƷ���ƲǀƄºƳ
Ưƾ�ŵƺƃƱƺƿ�ƹ���ƾƳĦǀƀĩř�ƖƋřƺƯ�Źŵ�żǀƳ�ƱĦǀƀĩř�ƽŚƷŹřźƣƾƯ��

ŶƳźǀĭ���ƪŝŚƣ�ƶŤĪƳ�������Źŵ�šƺưƀǀŝ�ƱƺǀţŚĩ�ƾƫŚų�ƽŚū�ŵŚŬƿř�ƶūƺţ��źŧř
Ʋǀŝ�ƲǀƄƳ������Ţſř�ŶƯŚū�ƩƺƬŰƯ�Źŵ�ƮƿźŤƿř�ƱŶƃ���ƶĪƴƿř�ƾŝŚƿŻŹř�ƽřźŝ

�Ƃƴĩřƹ�Żř�Ĩƿ�ƭřŶĩ����ŮǀŰºƇ�ơƺºƟ�šŚǀƋźƟ�ƹ�ŚƷ�Ţºſř��ƾºƯ���Ʊřƺºţ�
�������Ŷǀƣ�ŢƫŚů�ƹŵ�ƽřźŝ�řŹ�Ŝǀĩźţ�ƽŹƺŘţ�ƾƫŚĮģ�����šǇŵŚºƘƯ�Źŵ�ƵŶƃ

�Î����ƹ�Ï��ŝ��ƶ���ƿŚŤƳ�ƹ�ŵŹƹō�Ţſŵ������ƵŻřŶºƳř�ƾƫŚĮģ�Śŝ�řŹ�Ʊō�Ū��ƽźºǀĭ�

����ƶƳƺưƳ�Żř�ƵŶƃBY25�ƞţ��ƃƺūƾ���ƵŶƃŚŝ����ƽŻŚĭ�źŤƯƺƴĪǀě�ƵŚĮŤſŵ�
��ƶƀƿŚƤƯŵźĩ���ƵŻřŶƳř�ƹ�ƾƫŚĮģ�šŚŞſŚŰƯ�ŪƿŚŤƳ��ƽźºǀĭ��ƾƫŚºĮģ��Śºŝ�

ƩƹŶū�Źŵ�ƽŻŚĭ�źŤƯƺƴĪǀěÎŢſř�ƵŶƃ�ƁŹřżĭ���
��������ƩƹŶū�ŪƿŚŤƳ�Î�Ư�ƱŚƄƳƾ�ŶƷŵ�ƶƫŵŚƘƯ�ƶĩ��Î���ŮǀŰƇ�Ţſř�

ƵŻřŶƳř�ƹ�ƶŞſŚŰƯ�Ʋǀŝ�ŵƺūƺƯ�ƝǈŤųř�ƶŤŞƫř��ƲĪưƯ�ƽźǀĭ�ƶŝ�Ţſř
ƵŻřŶƳř�ƽŚƷŚƐų�ŶƃŚŝ�ƍƺŝźƯ�ƽźǀĭ�źƷ��Ʋǀŝ�ƩŚưŤůř�Ŷƴģ�ƲǀƄƳ�

ƱŶƃƱƺǀţŚĩ� Żř�ƾưĩ� ŹŚǀƀŝ� ŶƇŹŵ���żǀƳ� ƶĪŞƃ� Źŵ�ƾƳŵƹżƟř�ƽŚƷ
Ţſř�ƵŶƃ�ƁŹřżĭ�@ÎÒ,ÎÓ��>�ŵŚƿŻ�ŹŚǀƀŝ�ƝǈŤųř�ƶŝ�ƶūƺţ�Śŝ�ŚƯř
ƶŞſŚŰƯ� ƾƫŚĮģ�� Ƃƴĩřƹ�ƉźƟ� Śŝ� ƵŶƃ�Ï� �ŚŝƵŻřŶƳř� ƾƫŚĮģ��

ƾƯ� �ƵŶƃ�ƽźǀĭ�ƵŵŚƠŤſř� ƶĩ�ŢƟźĭ� ƶŬǀŤƳ� Ʊřƺţ��Ƃƴĩřƹ� Żř�Î��
ƾƯ�ŢſŹŵ�ŶƃŚŝ��źŝŚƴŝ�ƾƯ�ƱŚƄƳ�šŚŞſŚŰƯ�Ʋƿř��ƱŵƹżƟř�Śŝ�ƶĩ�ŶƴƷŵ

Ŷǀƀĩř�ƱƺǀţŚĩ�šƺưƀǀŝ� Ŷǀƀĩř� Źŵ� ƮƿźŤƿř��ƲƿżĮƿŚū� ƮƿźŤƿř� ƽŚƷ
ƱƺǀţŚĩ�ƾƯ�ƶĪŞƃ�Źŵ�šƺưƀǀŝ�ƽŚƷ�ŶƳƺƃ� �ƶŝ�Ʋƿř�ŢƬƗ��ƕŚƘƃ�ƶĩ
�ƾƳƺƿY+3�Å�ÍÏ�Î�ŤĪģƺĩ�Żř� źBi+3�Å�ÎÔ�Î�Ţſř���źŝŚƴŝ��Ʋƿř

ŶǀƀƧř� ƱŵƹżƟř� Śŝ�ŶǀƀƧř� ƶŝ� ƮƿźŤƿř��ŵŹŚĭƹ� ƪƇř� ƢŞƏ� šƺưƀǀŝ
�ŜūƺƯƦģƺƧ�źţ��ŶƯŚū�ƩƺƬŰƯ�ƶƨŞƃ�ŢŝŚŧ�ƱŶƃBi2O3�äŢŞƀƳ���ƶŝ
ä Bi2O3�ƆƫŚų�ŶǀƀƧř�Ưƾ�ŵƺƃ��
��������ƾƴŞƯ� ơƺƟ� ƶǀƋźƟ� ƾſŹźŝ� ƽřźŝ�Źŵ� Śƿ�ƉŚŞƤƳř� ŵŚŬƿř� źŝ�

ŶǀƀƧř�ƶƨŞƃ�ŢŝŚŧ�ƂƷŚƧ�Ɩƣřƹ�Ƴ�šƺưƀǀŝƾƃŚ��ƱŵƹżƟř�ŻřřŶǀƀƧ�

�ŜǀƧźţ� ƶƨŞƃ� ŢŝŚŧ� �ƮƿźŤƿřBY25Żř��� ŪƿŚŤƳ� ƽƹŹXRDƶŝ� ƹ��

�ƶŞſŚŰƯ�šŚƘŝźƯ�ƪƣřŶů�ƁƹŹƃ�ƩƹŶū�Źŵ�ƶƧ�ŶÏ�ƵŶƃ�ƁŹřżĭ�
Ţſř� �ƾƯ� ƶƔůǈƯ�� ŢŝŚŧ� ƶƧ� ŵƺƃ� ƶƨŞƃŹŵ��ŶǀƀƧř� ƱŵƹżƟř� źŧř

ŢŞƀƳ�ƮƿźŤƿř�ƦģƺƧ�ƆƫŚų�šƺưƀǀŝ�Ŷǀƀĩř�ƶŝ��ƹ�Ţſř�ƵŶƃ�źţ
� ƲƿřƱŚƄƳ�ŶƴƷŵşſ� Źŵ�ƉŚŞƤƳř� ŵŚŬƿř�� ŹŚŤųŚä Bi2O3�Ţſř�ƹ�

�ƽŹřŶƿŚě�ŜūƺƯä Bi2O3Śě�ƽŚƷŚƯŵ�Źŵ�ƿ�ƲǀŶƃŢſř�Ƶ� �
��������ƪƨƃ�ÏƾƯ�ƱŚƄƳ��Źŵ�ƶĩ�ŶƷŵ��ŜǀƧźţ�ƽŻŚſźǀě�ŶƴƿōźƟ�źŧř
BY25ƾƯ�ƪƿŶŞţ�ƩřŹŶƷƺŞƯŹ�ŻŚƟ�ƶŝ�ƾŞƘƨƯ�ŻŚƟ��ŵƺƃ���ƭŚŬƳř�ƽřźŝ

�ƹ� ƾĪǀƯŚƴƿŵƺƯźţ� Ǝƿřźƃ�Ţſř� ƭŻǇ� �ŻŚƟ� ƩŚƤŤƳř� Śƿ� ƶƫŚŰŤſř� źƷ
ĪǀŤƴǀſƾźƟ�Ʊō�ŜſŚƴƯ��ƮƷřƺƃ�ƮŤƀǀſ�Źŵ��ŵBi2O3-Y2O3�ƩŚƤŤƳř�

Żř�żǀƳ�ƩřŹŶƷƺŞƯŹ�ƶŝ�ƾŞƘĪƯ�Żř�ŻŚƟ�ƬưūŠŢſř�ŵŹřƺƯ�Ʋƿř��Źŵ��Ʋƿř�

ƢǀƤŰţ�ŻŚƟ�ƾŞƘƨƯ�Źŵ�ƽŚƯŵ�ƎǀŰƯ�ƶŝ��ƶưǀƳ� ƾĪǀƯŚƴƿŵƺƯźţ� ƑŚŰƫ
ŹřŶƿŚě�� Ţſř@Ð>�ƾƯ� ƵŶƷŚƄƯ� ŚƯř���ƶŝ� ŻŚƟ� ƩŚƤŤƳř� ƽřźŝ� ƶĩ� ŵƺƃ

Ţſř� ƭŻǇ� ƱŚƯŻ� ƩřŹŶƷƺŞƯŹ�ĩ� Ţſř� Ʊō� ƽŚƿƺĭ� ƶƬŘƀƯ� Ʋƿř��ƶ
ĪǀŤƴǀſ�ƍźƃƾ�ŜſŚƴƯ�ƱŚƯŻ�Ʊŵřŵ� Śŝ�ƶƫŚŰŤſř�ƭŚŬƳř�řźŝƽ�ƭŚŬƳř�

� źǀǀƜţ� ƽřźŝ� ƶĪŞƃ� Źŵ� ƾƳƺƿ� Śƿ� ƾưţř� šŚĩźŰţ�ƶŝ� ƾŞƘĪƯ� ŻŚƟ
ƾƯ� Źřźƣźŝ�ƩřŹŶƷƺŞƯŹ�ŵŵźĭ� �Źřźƣ�ŢƬƗ�ƲƿřźŝŚƴŝ�ƱŵřŵƶƳƺưƳ���Źŵ� ŚƷ

ƱŚƯŻ�šŶƯ �ƽŚƷŚŤŞƀƳ˱Ŷǀƣ�ƾƳǇƺƏ��ƪĪƃ�Źŵ� ƵŶƃÏ�ƶƧ�Ţſř�Ʊō�
�ŜſŚƴƯ�ŢƇźƟ�ƱŚƨƯř�Ŷů�Śţįřźŝř� Śţ��ƪƯŚƧ�ŹƺƏ�ƶŝ�ƭźū�ƩŚƤŤƳ

�ŚƿŚŤŞƀƳ˱�ƪƯŚƧ�ŵƺƃ�ŵŚŬƿř�@Ð�>�
��������Śŝ�ŦŰŝ�ƶƯřŵř�Źŵ�ƵŵŚƠŤſř��ŻŚƟ�ƾưŬů�ŶƇŹŵ��źƿŻ�ƩƺƯźƟ�Żř

� ƵŶƃ� ƪǀƨƄţ� ƩřŹŶƷƺŞƯŹ�ƶŝ�ŹƺƏ�ƾŞƀƳ��ƱŚƯŻ� Źŵ�ƽŚƷ��ƞƬŤŴƯ
�ƶŞſŚŰƯŶƃ�@Î�>ƩƹŶū�Źŵ�żǀƳ�Ʊō�ŪƿŚŤƳ�ƹ�ÐŢſř�ƵŶƃ�ƁŹřżĭ���
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ƩƹŶūÏ��ƶĪŞƃ�Ţŝřƺŧ�ä Bi2O3��Ŝǀĩźţ�ƹ�ƆƫŚųBY25� 

�
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y = -34.772x3 + 940.34x2 - 8399x + 24823

R2 = 0.9996
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ƪǀƨƄţ� ƩřŹŶƷƺŞƯŹ� ŻŚƟ� ŶƇŹŵ� šřźǀǀƜţ� ŹřŵƺưƳ�źŝ� ƵŶƃ��Ŝƀů
ƪƨƃ� Źŵ� ƱŚƯŻ�Ðƪƨƃ� Źŵ� ƱŚƯŻ� Śŝ� ƾŞƘƨƯ� ŻŚƟ� ŶƇŹŵ� ƹ��Ñ�

ƆŴƄƯŢſř�ƵŶƃ���
��������ƪƨƃ� Źŵ�ÐƾƯ� ƵŶƷŚƄƯ���ƾưƸſ�šřźǀǀƜţ� ŹřŵƺưƳ� ƶƧ� ŵƺƃ

ǈƐƇř� ƶŝ� Śƿ� ƪƨƃ� ŭS� ƪƨƃ��Sigmoid�Ţſř�� ��Żř� ƲǀƴĤưƷ
ŝ�ƶƫŵŚƘƯƶ�Ţſŵ�řźŝ�ƵŶƯōƽƴŰƴƯ�Ʋƿř�ƾƾƯ���ƭŚŬƳř�ŶƇŹŵ�Ʊřƺţ
�ƶƫŚŰŤſř�ƩřŹŶƷƺŞƯŹ�ŻŚƟ�ƪǀƨƄţ��ŝ�řŹ�ƶŹƺƏ��Żř�ƱŚƯŻ�źƷ�Źŵ�ƾŞƀƳ

Ƃǀě�řŹ�ƶƫŚŰŤſř�ƭŚŬƳř��ƾƴǀŝźĩŵ� 

��������ƪƨƃ� Źŵ�ƲǀƴĤưƷ�ÑƵřźưƷ�ƾŞƘƨƯ� ŻŚƟ� źǀǀƜţ� ŶƳƹŹ� żǀƳ���Śŝ
ƶŝ� ƶƫŵŚƘƯ�Ţſŵ�� Żř� ƵŶƯō� ƱōƆŴƄƯŢſř� ƵŶƃ��ƶŝ��ƽŹƺƏ�ƶƧ�ƶŝ�

ƾƯ� Ʊō�ƦưƧ�ƱŚƯŻ� Źŵ� řŹ� ƾŞƘƨƯ� ŻŚƟ� ŹřŶƤƯ� Ʊřƺţ��ƞƬŤŴƯ�ƽŚƷ
ŵŻ�ŽŶů�ƶƫŚŰŤſř�ƭŚŬƳř��

�
�
ê�ƶŬǀŤƳ��ƽźǀĭ��
�

��������ƶƳƺưƳ� ƢǀƤŰţ�Ʋƿř� Źŵ�� Śŝ�ƾƿŚƷmolY2O3�çêºmolBi2O3�ìê�
ƵŵŚƯōŶƃ�ŶƳŶƴŤƟźĭ�Źřźƣ�ŢŴě�šŚǀƬưƗ�ŢŰţ�žĜſ�ƹ���żǀƫŚƳō ƺţźě žĪƿř 

ƱŚƄƳ�ŶƴƷŵşŞŨţ�� ƾŞƘĪƯ� ŻŚƟ� Ţǀä Bi2O3�Ţſř� Ƶŵƺŝ� ��ƲǀƴĤưƷ
ƶƳƺưƳ�žĪƿř�ƺţźě�Ɓřźě�żǀƫŚƳō�źǀě�šŚǀƬưƗ�ŢŰţ�ƶĩ�ƾƿŚƷ��ƽŻŚſ

ŶƳŵƺŝ� ƶŤƟźĭ� Źřźƣ�ƶƳƺưƳ� Ʋƿř� ƶĩ� ŵřŵ� ƱŚƄƳ��ŹŚģŵ� ŚƷ�� źǀǀƜţ�ŻŚƟ
ƾƯ�ƩřŹŶƷƺŞƯŹ�ƶŝ�ƾŞƘĪƯ�ŶƳƺƃ��Ƭĩ�ŹƺƏ�ƶŝİ�ŪƿŚŤƳ�Ʋƿř�Űţ�řŹ�ƢǀƤ

ƾƯ�ƮǀƀƤţ�źƿŻ�ƪĪƃ�ƶŝ�Ʊřƺţ��ƽŶƴŝźĩŵ��
�
Î� Ũţ�ƹ�ƪǀĪƄţ�ŹŚŤųŚſ�Śŝ�ƾŞƘĪƯ�ŶƯŚū�ƩƺƬŰƯ�ŢǀŞCaF2�

Ŷǀƀĩř�Śŝ� ƎǀŰƯ� ƽŚƯŵ� Źŵ� šƺưƀǀŝ�ƵŵŚƠŤſř�Ŷǀƀĩř� ƾƳŵƹżƟř� Żř�

ƮƿźŤƿř��
ç� ƶƳƺưƳ� Źŵ� ƩřŹŶƷƺŞƯŹ� ƶŝ� ƾŞƘĪƯ� ŻŚƟ� źǀǀƜţ�Ŷǀƀĩř� ƽŚƷ�

šƺưƀǀŝ�ŹřŶƿŚě�Ŷǀƀĩř� Śŝ� ƵŶƃ�Źŵ� ƮƿźŤƿř��ŶƴƿřźƟ� ƩŚưƗř� źŧř
ƽŻŚſźǀě� 
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