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3n�%�í¥\\�þ{, |^�í�lf�æ�{��Ñ¹{�lf�æ�zÔÒ4. ��L§¥, 3n
�%�í�5�'Ä:þO\ 12%—22%(��z©') �%��?1·Ü, ¿òT·ÜÔ?1Eâ, 3EâL§¥
\\�þ�{. |^×£>fw�º©Û
�lf�æá��/�Ú©Ù, L²ÎÜ�lf�æé®"��Ú/G
��¦, ¿)û
�lf�æL§¥����¯K. éù«#.�zÔÒ4�©)üíL§?1�[©Û, (JL
², üí�ù«Ò4'ÊÏ�æÒ4Ñí��©)�má. éu�5U9Æ·?1ÿÁ, (Jw«ù«#.�zÔ
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1 Ú ó

�zÔÒ4duÙó�§Ý$!ºÑõ$!
ó²{ü!¤�$í�2�A^u�õÇ�Å
ì�ÚÒ4��+w«ì¥. �zÔÒ4Ì�
d7áÄ.9�æ37áÄ.þ�u�æ�|
¤. �zÔÒ4u�5Ué�§Ýþ�6uÄ
7á¤©!u�æ��¤9u�æ�æÆ�{.

�zÔÒ4�Ä7á¤©²{
lX Ni � Ni-

W-Al, Ni-W-Ca, Ni-W-Zr-Mg �ïÄuÐ [1]. þ­
V 70 c�, ï�ÑÑ�ªÄ., 3Ä.¥��Ñ
��¿, ò¾�íÚ·��'�-¹J��Ñ�
¹5Ô�, k�)û
¥m�>{¯K, Jp

u�5UÚÆ·. æC3Ä7áþ�u�æ��
�dn�wè7á%�í (BaSrCa)CO3 �¤. ¢
�L², � BaCO3:SrCO3:CaCO3 ��'� (50%—

58%):(38%—45%):(4%—8%) �, Ò4äk�Ð�
>fu�5U [1−4]. þ­V 80 c�, �zÔÒ4
ïÄó�öm©3u�æ�¥�,Dè7á9D
è7á�zÔ, ï�Ñ5U`û�Dè7á�z

ÔÒ4. 1986 c, Saito �<3ÊÏ�zÔÒ4%
�í¥\\ 0.15%—20%(�þz©') �Dè7
á�zÔ Sc2O3. ù«æ^DèV\J��ª�
�O\
Ò4�>6u��Ý, �6u��Ý�
� 2.05 A/cm2[5]. é�zÔÒ4�ïÄØ
3%�
í�'þ?1`z93¤©þ?1Dè�,	, Ó
��é%�í�æÆ�ªéÒ45U�K�?1
ïÄ [6]. �zÔÒ4�DÚæÆ�{�: ò%�í
ÚkÅMJ9Å(J�·Ü�¤óG]Z�, ,�
3¿§eò]Z�æÆ3Ò4�Ä7áþ, /¤%
�íæ�. æÆ%�í�æ^�MJ9Å(J3ó
üL§¥¬©)Ñ%, À/�Åì�¥�ý�>b,

K��Å+�FØ5U. ,	, ù«æ�(�ØO
�, �Åì��»�, N´Úåæ��á.

�)û±þ¯K, IÏé#��æå». �l
f�æEâ���«�é�#�9�æEâ, 2�
A^uk�½L:�õ«7áá�!>bá�9
àÜá�. �©¤æ^��lf�æ�{��í�
lf�æ (APS), 3®"á�\9L§¥, �lfN
§Ý��� 6000—15000 ◦C. �lfNdl1�>
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½�pª�>�)¿�±, ��æ^�í½��·
ÜíN5�)�lfN [7,8]. ©z [4] (JL², æ
^�í�lf�æ�{��Ò4u�æ�, U
U
õÒ45U, é�lf�æn�í�zÔÒ4?1
�5UÿÁ, �lf�æEâ�±ò�zÔÒ4�
óÀu��ÝlÊÏ�æÒ4� 17.7 A/cm2 Jp
� 31.6 A/cm2(1 µs, 100 Hz), 3 850 ◦C �, �lf
�æ�zÔÒ4��u�Ç´ÊÏ�æ� 1/20. �
´, ^�lf�æ���n�íæ��6u���,

�©é\{o�í¦^�lf�æ�Ò4?1�
\ïÄ, ?�ÚuÐ�lf�æ�zÔÒ4.

2 ¢��{

2.1 ���lllfff���æææ���zzzÔÔÔÒÒÒ444���������

2.1.1 �æá����
�©ò.Ò� SPC-2A ÊÏ²þ�Ý�A�

���Gn�%�í���æ���, Ù¥%�
� BaCO3: %�+ SrCO3: %�W CaCO3 ��'
� 58:38:4. 
�lf�æL§é���6Ä5�
¦'�î�, �âG½¥G¿���� 20—100 µm

���6Ä5�Ð. T.Òn�%�í�/GÚº
�Ã{÷vT�¦, 7LéÙ?1Eâ. d	, 3�
æL§¥, ò�Ñ�Ü© Ba. Ïd, I��ÄXÛ
;�½�Ö�æL§¥ Ba ��Ñ.

�©ÏL�5�'Ä:�þV\%���
Ö����. 3�5�'¥2\\ 12%—22%(�
�z©') �%��, ·Üþ!, �ul�¥, ,
�òl��\ê6¬¥p§�(Eâ, u 400 ◦C

� § 30 min, , � u 600 ◦C � § 30 min, � �
u 900 ◦C �§ 2 h. 3Tp§EâL§¥, �Ü
©%�í®²©)¤�zÔ.

òg,e%��·Üí¡­, \\ 0.10%—

0.23%(·Üí��þz©') �â��� 40 µm!
XÝ� 99.9%�{® (Sc). ò·ÜÐ�á��\
¥�-¥, 3 QM-QX2 �� 1(ª¥�Åþï
� 24 h, ,�ò·Üþ!�®"23çØï�Ä¥
ï�, L 300 8��ç, ���æá��^.

2.1.2 Ä.��
duÄ.'�1w, �lf�æØU���

æ3Ä.þ, 7L��LÞ�5fzÄ.. 3XÝ

� 99.9%!�Ý� 0.06—0.08 mm!��Ý� 15.5

8/mm2 � Ni �L¡����þ� 50—100 µm

� Ni °���LÞ�, òÅk Ni °���Ò4
Ä.�\�í¬¥, u 1200 ◦C �( 10 min, ¿
u 1000 ◦C �( 10 min. ,�ò Ni �l:Å3W
k¾�íÚ-¹J·ÜÔ� Ni Ùþ, ��Åk Ni

°��Ñ�ªÒ4Ä..

2.1.3 �lf�ææ����
�æ^�í�lf�æ�{���zÔæ�

�, kr¤���æá�3ó�¥u 200 ◦C ó 2 h,

2r�æá�x\�lfNí¨ (Ar) ¥, ù
�
æá�®"�â3�lfNë¥-�¿��ép
�§Ý, Ù¥�Ü©�æá���lfN�6¤á
Ú, \�� 500 m/s êþ?��Ý. ù
LK�âE
ÂÒ4Ä., /¤�¢��zÔæ�. /¤��z
Ô�æ��Ý!�Ä.Å�O�Ý9æ��o÷
§ÝÚþÝ, þ��lf�æ�¢�ëê���',

¢�ëêXL 1 ¤«. �lf�æL§¥§Ý��
3 7000 ◦C �m, ;�Ï§Ý�pE¤ Ba ���
Lõ. 3�lfN�æL§¥, qk�Ü©%�í
¬©)��zÔ, Ïd�¤�Ò47L��3ý�
½AÏí¨¥, ;��zÔæ���í¥�Yð�
^. ã 1 ��lf�æÒ4�(�«¿ã.

L 1 �lf�æëê

ëê ê�

>6/A 500

>Ø/V 63

Ìí�Ý Ar/(L/min) 40

gí�Ý H2/(L/min) 6.5

�æål/cm 25

ã 1 Ñ�ª�lf�æ�zÔÒ4(�ã
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2.2 ///mmmÚÚÚ¤¤¤©©©©©©ÛÛÛ

�©æ^I� KYKY-2800 .×£>fw�º,

©Oé�æá���c�9�lf�æ��æ�
¬N/m?1©Û. æ^I� KYKY-2800 .×£
>fw�º� NORAN UÌ¤é�lf�ææ�
�¤©?1©Û.

2.3 555UUUÿÿÿÁÁÁ

©)�mL§©ÛÚu�5UÿÁæ^Ä�
ÿÁXÚ, Ò4�§Ýdù	ÿ§¤ÿÁ. �
B
u'�`², ©Oé�lf�æ¹{�zÔÒ4!
�lf�æØ¹{�zÔÒ49ÊÏ�æØ¹{
�zÔÒ43�Ó^�e?1©)L§ÿÁ©Û,

é�lf�æ¹{�zÔÒ4Ú�lf�æØ¹
{�zÔÒ43�Ó^�e?1u�5UÿÁ. Æ
·ÿÁæ^ÊÏÁ��4+3Æ·Á��þ?1,

ò��Ð�¹{�lf�æ�zÔÒ4C\¢�
�4+, �4æ^þÝ� 0.3 mm!�»� 30 mm

� Mo ¡, Ò4!�4�mål� 0.9—1.1 mm. Ò
43©)L§¥ý�ÝØ$u 2×10−4 Pa, 3-¹
L§¥ý�ÝØ$u 2×10−5 Pa, Ò4²©)!-
¹�ò�4+µlüí�, 850 ◦C Põ 30 h �?
1Æ·¢�. 3Á�L§¥æ^ UJ36a .> �
O!�» 0.08 mmNi-Mo 9>óÿþÒ4§Ý, æ
^ DHY-12 .Æ·ÿÁ�?1Ò4Æ·ÿÁ.

3 (J�?Ø

3.1 ���lllfff���æææccc���///mmm©©©ÛÛÛ

ã 2(a) ´ SPC-2A n�%�í�/m©Û,

ã 2(b) ´|^�©Eâ�{���¹{í�/m
©Û. lã 2(a) �±wÑ SPC-2A n�%�í�/
m¥�G, �/��u 20 µm, ØÎÜ�lf�æé
®"��Ú/G��¦. 
lã 2(b) �±wÑ, |
^�©�Eâ�{���¹{o�í¥�âG, ²
þâ»��� 20—40 µm, ÎÜ�lf�æé®"
��Ú/G��¦.

ã 3 ´�lf�æÒ4æ�/m©Ûã, l
ã 3 �±wÑ�lf�æ�Ò4L¡²�
�
�. EDS ©Û(Jw«�æ�o�í��þz©
' (Ba:Sr:Ca:Sc) � 62.03:24.18:1.29:0.22, �C�z

ÔÒ4�Z�', ¤±3�5n�%�í�'¥2
\\ 20%(��z©') �%��k�/�Ö
�
lf�æL§¥ Ba ���.

ã 2 �æá�n�%�í SEM ©Ûã (a) SPC-2A n�%
�í; (b) Eâ��âG¹{í

ã 3 �lf�æ�æ� SEM ©Ûã

3.2 ÒÒÒ444üüüííí©©©)))������mmmLLL§§§©©©ÛÛÛ

3Ä�XÚ¥én«Ò4?1üí©), ©)
üíL§Ò´éÒ4?1\9 (é�j\>Ø) ü
ÑíN�L§. üí©)ó²Xe: üØÒ4�z
Ôæ�S¹k�íNÚ�ð; òÅ�JÚO�J©
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)¿üØ; wè7á%�í©)¤�zÔ¿ò©)
��íNüØ. Ò4�þ�í�(Jk����±
�"Ü��z, Ó��O\
ì�üí�m, �A
¦þ~��zÔÒ4Ñí. L 2 £ã
n«Ò4©
)�mL§. �lf�æÒ4©)�má, ¿�A

�´þ!©), `²íN��; 
ÊÏ�æÒ4©
)�m��, ¿��j>Ø3 3 V, 6 V Ú 7.5 V �
©)�m��, `²íN�õ, ¿�%�WÄk©
), ,��XÒ4§ÝUY,p, %�+!%��
�U©).

L 2 Ò4�©)üíL§

¤\�j>Ø U/V 2.5 3.5 4.5 5.5 6.5 7.5 8.5

�lf�æo�íÒ4©)�m ∆t/min 0 3 5 7 9 11 14

�lf�æn�íÒ4©)�m ∆t/min 0 3 5 8 9 11 13

ÊÏ�æÒ4©)�m ∆t/min 0 6 9 14 25 38 43

ÊÏæÆ�{²~¦^�ÒìæÆ]2�, ù
«�{���æ�ØO�, 
]2�´%�í®"
3��ÚkÅMJM�¥�]2N, du�©)�
�ÚkÅMJ, ©)��)�íNõ, ¤±©)�
m�. 
�lf�æ�{ÃØ´�æn�í�´
o�í, Ñ´ò�zÔ���æ�Ò4Ä.þ, v
k��Ú��z%�V\J, 
�3�lfN�
æL§¥, ���Ü©%�í¬©)��zÔ (�
� 70%), �üí�Ò4Ñí�, ©)�má�þ!.

3.3 ÒÒÒ444555UUUÿÿÿÁÁÁ©©©ÛÛÛ

3.3.1 Ò4u�>6�ÝÿÁ
Ò4�u�>6´3äkYe�4��pý

�Ä�XÚ¥?1ÿÁ�. ã 4 �3ÿÁ§Ý
� 850 ◦C �Ò4�6u�©Û­�, �©æ^�m
>Ö l:>6��IO5u�Ò4�u�Uå,

Ï��m>Ö��>63�Åì�¥¦^äk¢
S¿Â. lã 4 �±wÑ, 850 ◦C ��lf�æn
�íÒ4�>6�Ý� 2.45 A/cm2, 3�lf�æ
Ò4æ�¥\\�þ�{�, 850 ◦C �Ù>6�Ý
,� 4.71 A/cm2, '�lf�æn�íÒ4�6u
��Ýp 92%, ��Jp
�lf�æÒ4��6
u�.

�
�¡µ�Ò4u�5U, �©é?nÐ
�Ò4?1óÀÿÁ. lã 5 �±wÑ: ÿÁ§Ý
� 850 ◦C, óÀ°Ý� 1 µs, ­EªÇ� 100 Hz

�, �lf�æ¹ Sc o�íÒ4óÀ>6�Ý
� 55.0 A/cm2, 3�Ó^�e, �lf�æn�í
Ò4óÀ>6�Ý 31.6 A/cm2, 
l©z [3] ��:

ÊÏ�æÒ4�óÀu�3�Ó^�e�ÿÁ(
J� 17.7 A/cm2. �lf�æ¹ Sc o�íÒ4�
u�´�lf�æn�í�Ò4u�>6 1.7 ��
m, ´ÊÏ�æn�íÒ4�óÀu�� 3 �±þ.

�lf�æ¹�þ Sc o�í�Ò4�óÀu�>
6�Ý��
�ÌÝ�Uõ.

ã 4 Ò4�6u�©Û­�

ã 5 Ò4óÀu�©Û­�
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3.3.2 Ò4�Æ·A5
ïþÒ4u�Uå�,��­�A�ëê´

Ò4Æ·, �
uÿ�lf�æ¹{o�íÒ4�
Æ·5U, �©é�lf�æ¹{o�íÒ4?1
Æ·Á�, 3Æ·Á�¥, �Ò4u�>6eü�
Ð©u�>6� 80%±e�, Æ·(å. ã 6 �¹
{�lf�æ�zÔÒ43 850 ◦C �, |�Ð©>
6� 1.16 A/cm2 ��Æ·­�. lã¥��, 3å
Ð 630 h S, >6��þ,� 1.3 A/cm2, `²d�
Ò4¹5�3O\, 630 h � 1200 h SâÅìeü
� 1.13 A/cm2 ¿ªu²­, ù«Ò4�Æ·®²�
L 3800 h, eü�>6Ø�Ð©>6� 3%, Ò4Æ
·�3±Y, `²ù«Ò4���Æ·�.

ã 6 �lf�æ¹{o�íÒ4Æ·­�

3.4 ??? ØØØ

� z Ô Ò 4 U > f u � Ì � 5 
 u J
{ Ba[9,10]. Ñ�ª�zÔÒ4æ�¥J{ Ba �
Ì�5
uÑ��¿¥¾�í�-¹J�zÆ�
A, �X�¿¥J{ Ba ßÝ,p, 39UÚ>|�
^e, Ba ÏLq��Ú�zÔ¬âL¡�Ò4L¡
*ÑÚ£Ä, 3Ä.Úæ�.¡Ø¬�)¤¢�¥
m�>{, �y
Ò4L¡k

Øä�J{ Ba,

l
ò�
Ò4�Æ· [10,11].

�lf�æ�zÔæ�'ÊÏ�æ��zÔ
æ��\�¢, L 2 �Ñ
�zÔæ��>�Ç�
�¢Ý�m�'X [4], lL 2 �±wÑ, æ���
¢, >�Ç��, ¤±�lf�æ�zÔÒ4U|
����u�>6. ,	�lf�æ�{¦�æ�
ÚÄ.�mÅ�O�, ©)L§üÑíN�, l

�UJp�lf�æ�zÔÒ4�u�5U.

L 3 �zÔæ��>�Ç�Ù�¢Ý�'X

æ�a. >�Ç/Ω−1·cm−1

ÊÏ�æ 1; �Ý 70%—80% 8×10−4—2×10−3

ÊÏ�æ 2; �Ý 20%—30% 4×10−3

�lf�ææ� 10−2—10−1

éu¹{o�í, {4´�z¤�z{, 3-
¹ÚPõ�L§¥, �z{ (Sc2O3) ��z� (BaO)

�A, �±)¤ Ba2Sc2O5, Ba2Sc2O5 3 600 ◦C �
�±�)�� , 
�§Ý�p, � �õ. 3Ò4
ó�Ïm, Ba2Sc2O5 ¥��� ��zÔ¬âS
Ü*Ñ, r¦�zÔ¬â¥)¤�õ�J{ Ba.

�zÔÒ4ó�^�´�«Ä�²ï. ��l
Ò4SÜ�)¿*Ñ�Ò4L¡�J{ Ba Ø�u
Ò4L¡J{ Ba ��Ñ, Ò4Ñ¬±Yó�. �l
f�æ¹{o�íÑ�ª�zÔQäkÑ�ªÒ
4�A:, qäk�lf�æÚ¹{Ò4�`³,

�y
Ò4k�õJ{���), 3|���>6
�Ý�U�±��Æ·.

4 ( Ø

�©3��¹{�lf�æ�zÔÒ4Ä:
þ, éù«Ò45U?1ïÄ©Û. ù«Ò4æ�
O���, üí�Ò4Ñí�, Ò4u�5U²w
Jp. Ò4ó�§Ý� 850 ◦C �, Ò4�6u�>
6�Ý� 4.71 A/cm2, 'Ø¹{�lf�æÒ4p
Ñ�� 2 �. Ò4§Ý� 850 ◦C!ªÇ� 100 Hz!
ó°� 1 µs �, ¹{�lf�æÒ4óÀ>6�
Ý� 55.0 A/cm2, '�lf�æn�í�zÔÒ4
óÀ>6�ÝpÑ 74%. �¹{�lf�æ�z
ÔÒ43 850 ◦C ¿�|�Ð©>6� 1.16 A/cm2

�, Æ·�L 3800 h, �P~Ø�LÐ©>6� 3%.

¹{o�í�lf�æÑ�ª�zÔÒ4�u�
ÅnÐÚ&?L², �lf�ææ���±9æ
�ÚÄ.�mÅ�O��5UU
JpÒ4u�
>6�Ý, �z{ Sc2O3 ��z� BaO �A)¤
� Ba2Sc2O5 N´)¤�� , l
OrÒ4æ�
�¹5, ò�Ò4Æ·.

a�¥I�Æ�>fÆïÄ¤Ò4|ë�=¢��!

Áô¢��3�©�Ò4Ce9/m©Û¥Jø��Ï.
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Preparation and emission characteristic study of
plasma-sprayed scandia-doped oxide cathode∗
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Abstract

Plasma-sprayed scandia-doped oxide cathode is prepared by doping a small amount of scandia into the triple carbonates and

employing the air plasma spraying technique. In the preparation process, a small amount of scandia is added in the shaping process

of mixing the triple carbonates with an additional 12%—22% of BaCO3 (molar ratio). The shape and the distribution of the feed

material analyzed by using scanning electron microscope show that the size and the shape of the feed material meet the requirement for

plasma-spraying and that it fully compensates the loss of barium in the plasma-spraying process. The analysis of the decomposition

process shows that scandia-doped plasma-sprayed oxide cathode has a shorter process of decomposition and less exhausted gas amount

than the commonly-used oxide cathode. The test on the emission performance of the new type oxide cathode shows that the emission

performance of scandia-doped plasma-sprayed oxide cathode is much better than that of commonly-used oxide cathode and that the

life time of the former is longer than that of the latter.

Keywords: scandia-doped oxide cathode, plasma-sprayed, current emission density, life time
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