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RRE I EP AR BRSNS, BRNRESTEYRELERGTS TR, RE
Bl E AR BaO-ALO;, BaO-ALO,~CaO, BaO-$c,0;, BaO-Sc,0,-CaO PAAMKZHY
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(D) 444 & i Ba, Ca, Al WRERRELS Sc.0, B—EHLBIERY , ik
LIRS L HS.

(D) HAEAB/HHREEEFREGHELH & BUBHELIEN S %
1000°C, 1300°C, 1500°C &(HpE%% 20 min, B2 =AREBL REARER.
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& T A B EL A RS

(a) BaO-ALO; F1 BaO-AlLO;-CaO {hZ&

Ba0:4A],0, = 3:1 7E 1300°C ErhB4 20 min, 43T RERFES Ba,ALOg

BaO:CaO: ALO; #R MR (AT Sc,0:)7E 1500°C & R4 20 min.

(b) BaO-Sc,0;, 1 BaO-S¢,0,-Ca0O k&

Ba0:8¢,0, = 2:1 43517 1100°C F1 1500°C Eth 45 20 ming 1100°C BEEEEGRE
A FTEIYIHES Ba;Sc,05

Ba0:85¢;0;:Ca0 == 2:1:2 7E 1500°C & rhlesk 20 min.,

(¢) Ba;Al,04:Ba;Sc,05 == 1:1 % (a) F1 (b) HEEE BasALOs F1 BaSc,0s #
L1 BSRA TR, 7E 1500°C SrhEi%s 20 min, BTERLRLLITRAR% 5Ba0O-ALOs-Sc;0;.

(d) Ba;AlO;s:BaSc,05 = 2:1 R hbb BB A IRBERK, 75 1500°C kS ks
#h 111, Fﬂﬁ%ﬁ:‘ﬁ%b‘l"ﬁ%%?@ 4BaO—A1203—0.580203.
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REEREL. 1500°C BIFTATIELLL 1300°C (7D, 080 BLAG BaCO; Sb, B4R RO My AR
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Ca0 Ca0 Ca0 1300°C
A " T Ca0 Sc,0; BURESLEE 1500°C, CaO

EERE. HPE Ba-Sc-0
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B 4 & Ba;AL,Os:B2,S¢,0s=1: 1(5Ba0-A1,05-S¢,0;) , BagAl,O4: Ba,Sc,05=2: 1 (4Ba0-
ALO5-0.55¢,05) DI B R HYR(E T BERIRE THREN X BETFHE.

K 4BaO-AL0;-0.55¢,0; WFTH EEHARR S WROFHERTHREN, BB
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W1 RS 1300°C Eoh 45 20 min WIFMERMIBEELR

1300°C &% Ba,Sc,0, Ba,Sc,0, Ca0 5Ba0-Al1,0,-Sc,0,
ik /1, d(R) /1, (k) /1, k) 11, ey | 11,
4.924 5 4.93 4
4.630 6 4.64 12
4.478 6 4,47 12
4.142 7 4.14 40
3,979 17 3.97 47
3.499 11 3,49 19
3.452 11 3.45 45
3.079 14 3.07 33
2.931 76 2.93 80
2.904 100 2,90 100 2.88 100 2.90 100
2.810 22 2.81 90
2.777 7 2.778 34
2.725 14 2.72 44
2.456 11 2.453 20
2,429 10 2.428 27
2.405 14 2,405 100
2.357 26 2.36 40 2.342 23
2.234 9 2.231 19
2.218 8 2.201 20
2,160 3 2,159 10
2.113 1 2.110 23
2,017 33 2.02 55
1.987 8 1.986 23
1.8653 8 1.862 20
1.822 8 1.822 12
1.762 5 1.763 8
1.698 14 1.701 45 1.706 10
1.673 20 1.675 6 | 1.68 35 1.675 10
1.666 i3 1.665 17
1.654 20 1.657 30
1.638 7 1.635 18 1.639 1o
1.430 11 1.450 i6 1.451 10 1.450 16
1.389 5 1.390 5

4293528, 3.17 "B R BaALO, fi4 S AEIRITH S 3.73, 4.29 & BaCO, TS
R s AR IR JLT-2B4E7E 5Ba0-AL,0;-Sc,0; FITT 4T B 4R BIMERI AU TE 2R

g2 BRI, W DUA A E SR 1500°C HE T BT BaalO, 5 Ba5c,00 (TR
BT H BaSc,Os HAEMRIRETEM,ERT Ba-Al-Sc-O KRB, ME 1
HHE LA R, 7 1300°C BREETEA 5Ba0-ALOs-Sc,05 FUMAE . 7T LU, R 444
RIS, BERER 5Ba0-ALO:-Sc,0:, WEHS5H KR BaALOs 452 RN EBK
BEYIREA 4Ba0-AL0;-0.55¢,05. 24 TIE XM EIERR , TATE % DL S b 43 Bl AL il
T BaScOy 5 7-ALO;-BaCO, DK BaALOs 5 Sc,05-BaCO;, WfES, BRESHEIER
K&, 7E 1500°C KB4 1h, hEEBEIRBENER.
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#2hAH TR POREOSHAERN ¢ @, MMRE /L DREEENRENE
PRILEE R,

#2 FTERLS Ba,ALO, & Ba,S¢,0; LI #4414 1500°C &y J {HF0ianis &

S bR 5Ba0-Al,0,-S¢,0, 8Ba0-2A1,0,-5C,0,
(L g E ERRAR
d(&) i, Bl a( &) 11, bkl d(&) i1, bkl
7.30 6 200 7.31 4
4.76 6 104 4,47 12 111 4.74 5
4.13 34 201 4.13 26
3.97 47 120 3,97 3
3.48 51 301 3.49 19 211 3.48 37
3,07 33 002 3.07 9
2.94 é 68 401 2.94 52
290 | 100 500 2.90 100 | 012,030 | 2.89 106
2,72 44 311,122 | 2.72 8
2,513 14 002,501 2,513 1
2.477 9 102,511 2.465 9
2.418 30 660 2.428 27 400 2,424 27
2.375 15 202,521 2.366 14
2.342 25 410 2.341 4
2.226 35 302,531 2.231 19 302,222 | 2.222 29
2.159 10 330 2.159 2
2.110 23 032,322 | 2.109 4
2.065 27 402,341 2.060 23
1.985 23 240 1,983 4
1.915 4 704 1.916 2
1.900 8 502,711 1.898 6
1.880 3 512 1.874 3
1.858 18 650 1,862 20 412,430 | 1.856 18
1.837 6 522 1.833 6
1.822 12 123 1.821 2
1.767 i3 532 1,762 10
1.704 7 801 1.796 10 521 1.707 10
1.682 20 542 1.675 19 033,051 | 1.677 16
1a675 17 003 1,663 17 ! 242 1.668 16
1.639 10 250 1.636 3
1.597 3 751,702 1.597 3
i.580 5 712 552 1.585 4
1.554 7 901 1.536 7
1.469 5 802,851 1.450 16 024,540 | 1.470 4
1.451 1 503 1.444 10 252,214 | 1.444 17
1.376 4 603 1.376 7 451 1.373 4
1.355 4 902 1.362 7 622 1.357 5

BasSc,O 15 BayALO, 76 1500°C BiR THEME KRR BTy Ba-Sc-Al-O [E#A K.
KFRES Sc Al OB FRMEMRIAEE, Sc 5 Al WETFNESETRREN +3 #r, ¥
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: 3 WHERSE: SRR S RENTTR 185

R,
4. 4Ba0-A1,0,-0.5S¢,0; i E M

KA M EHRTS FE 1500°C EHRBess 20 min, ET RSP ER—F, RERT X HEY
DT, E G CaO TR BIRAB AL Ca(OH),, LLR BaCO; [fiT H Ik 5 RELLUSH,
HAMMERNABESHNBERRELL. HERERNFYRERRTREREN,
H1E 1500°C Fad R RE R BERE , BEAT X SHARAT S W7 /R, BT 1300°C K= dkes 5h, REL
KRR E RS E . W 5 . MHEEER, RERATPRERN BaCO; 1y
/DT, BR g —4 5BaO-AL0;-S¢,0; H"jl%g)% ifi BaALOs £ BagSc, Oy R B
IR Sh, T REE L.

M LT RE M, RSB R & ERYIRTRE L BaALOs F BaySc,0y B,
ER-MEGBRFGTER, FETRE,BE—CEERXGETRE HELNWHE. X
YoREER 2 ERRODWARS A,

M. & #®

L GIERERBARR R AT E R A SAC L BY 7E 1000—1300°C 8 45 1 2 o, Sc,0, M
ALO; 43515 BaO fER B Ba-Sc-0O, Ba-Al-O {£%&; 7£ 1300—1500°C ek ke,
Ba-S¢c-O & Ba-Al-O KR EE, R Ba-Al-Sc-O FH K, A 4 4 2§ 4BaO-ALO,-
0.55¢,05, XR—MIERIRER, BRE, NE—EREXHTES BN TLREKER.
Ef@%%%ﬁ%fﬁﬂ%ﬁ?%“ﬂ’ﬂ Ba;ALLO; i Ba;Sc,0s, 7E BaO-Sc,0 ﬁ:g‘\‘:ha 1200°C
U ERE BasSc,Os FaRE. 1fi BasSc,Os 4 &8 &, BITEM, BfE BasSc,0y 43, F
SIRERFRARRE S B ER, MR SR AN EIE, R e ERES,
MR A2, FUB BasSe,O MEEHOBIR TARRIERT 950°C™, R/ Ba-Sc-0 5
Ba-Al-O AR IIFHYERA 4Ba-ALO;-0.58¢,0;, HERIE, BT M, HIRAIIER 7
1000°C 72 B C R WA B BIEN L, XL SR B L —f BaSc,05 Jg E R I
BB Ry e S R ERR A, BTN, SR ERRNXBUREERR &

2. MIBSRBER, CaO TR HEMBAYRELERIFRE A Ba-Al-O, Ba-Sc-0O 4
BARIBERY Ba-Al-Sc-0 BytkA T, TRBERE. KTHE CO RLEH R R
BaO JERAR. EFHNRHEMEGE T, BaO (ECRLUHE S0, 5 ALOs 4 )%
REMWE Ba k&Y. (B BaO SRARELIARE Ba RERNERT, CaO #hiB
‘:Tlﬁmﬁ/‘]. ﬁtﬂ]‘%’?éﬁk T BasCaAl,Oy;, Ba,CaSc,Oy H"J % *Ea ’tﬁ %‘ }ﬂ BasCaAl,Oy, --”:5
Ba,Sc,05 &RT 5BaO-ALOs-Sc,05 fy¥yiH, CaO HWHr T Hisk, BRIEHAWAE. Ca0O
AR TR, KRR AR B BEE—P PR,

& % X B
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STRUCTURE ANALYSIS STUDIES IN EMISSIVE MATERIALS
OF THE BARIUM SCANDATE DISPENSER CATHODE

Zeng Zhaosi  Su Qiaocsiu  Li Meixian Cai Li

(Institure of Electronics, Academia Sinica, Beijing)

Lu Guanglie  Chen Linshen Ling Rongguo
(Zhejiang University, Hangzhou)

Abstract Physio-chemical reactions in emissive materials of the barium scandate dispenser
cathode during the sintering process are investizated by X ray analysis with the aid of an X-
ray diffractometer using CuKo radiation. The emissive materials of barium scandate are the
compounds resulting from the reaction and sintering of BaO-CaO-Al;03-Sc,0s with a specified
proportion. During the course of the investigation, it became clear that the formation of dif-
ferent compounds is very dependent on the firing temperature. The results of experiments in-
dicate that the phases present at 1000—1600°C are the compounds of Ba-Al-O system, Ba-Sc-O
system and CaQO; at 1300-1500°C a solid solution of Ba-Al-Sc-O system is fomnd, which is
formed from Ba-Al-O and Ba-Sc-O system by their mutual solubility and belongs to a quasi-
stable state of thermodynamics. The solid solution is first formed to be an orthorhombic unit
cell for about 5Ba0-ALOs-Sc:0s with a==9.725(2)A, 6=8.698(3)A, ¢=6.152(3) A, and finally
a tetragonal unit cell for about 4Ba0-Al0s-0.55¢:0; with @ =14.4996(19) A, ¢=5.0265(8) A, and
CaO0 1is in the form of free state.

Key words Thermionic cathode; Barium scandate dispenser cathode; Emissive material;
X-tay analysis



