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Preparation and Property of La; ,Nd,Bs Cathode Material
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Abstract: High purity and high density La, ,Nd,B, bulks were prepared by using evaporation condensation combined
spark plasma sintering (SPS) with high-purity metal La, Nd bulks and B powder as raw materials. Phase component,
the mechanical properties, the resistivity and the thermionic emission properties of La; ,Nd,B bulks were investigated
systematically. The results show that high purity and high density La,; ,Nd,Bg single-phase bulk material can be prepared
by using the above mentioned technology. The sintered samples show high value of Vickers hardness (26.70 GPa) and
bending strength (230.48 MPa). According to the thermionic emission results, the bulk of La, ;Nd, ¢Bs materials exhib-
its optimum thermal emission properties, the emission current density is 32.04 A/cm’ and zero field current density
reaches 12.72 A/em’ at the temperature of 1600°C and the applied voltage of 4 kV, which is better than LaBs and
NdBg bulk samples under the same conditions. It is shown that proper Nd content is benefit to reducing the work func-
tion and improving the thermionic emission properties, the average of effective work function for Lay ;Nd, B¢ at dif-
ferent temperatures is 2.72 eV.
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Fig. 1 TEM and SEM images of powders
TEM images of LaH, (a) and NdH, (b) nanopowders; SEM image of B powders (c)



54 R, 55 La,NdBe BIRAELK il # K REDE T 365

BPRiAeoh 3 pmo ARSI BT R ARRLAR BB, Horp
LaH, fl NdH, MR R A 90K R, H IR
AR AR N B AT AU RISk s 378
FRBE SR A, T X AR R AT 2 AR AT i el
G TR s PR E, HHFT LaiNddBe BRI
.
2.2 BREKHRLH &R RIE

Bl 2 25 tH T AERRESREE R 1500°C, B4 Henih
50 MPa £t I {4 5 min HI#311 La, xNd,Bs(x=0~1.0)
PRI XRD B 1%, BRI G H, RN TEERB
HogEsmAR &, RS R, BT R A
Ib & T2 TR A CaBg 24 4544 11 5
I, XL N 7P T La JL PR T 5
FH ) A4 BEAE S rp Nd S R 0, Ay S 0 24 1)
FifiAs, UiHH R R AR /N, IR R Nd R T
24£(0.182 nm) bt La Ji# 1~ *124%(0.188 nm)/), Nd Ji 1
AR La Jo 7B BORAR AR JS, s H0R /N, 17F
4 La R IEE 25 o XRF 45 L], kg
T 99.9%, Ul WK 728 KA k45 O T30 25 B 1 e
SR, I JEAT B ST LA s Al Lag(NdyBs

Intensity / (a.u.)

20 30 40 50 60 70 80
26(°)

Bl 2 1500°C A MKELs La NdBg BUAM) XRD &1
Fig. 2 XRD patterns of La, ,Nd,B¢ polycrystalline prepared
by in situ reaction
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Table 1 Relative density and lattice constant of La; \Nd,Bg polycrystalline

Sample Lattice constant /nm  Theory density /(grem™) Actual density /(g-cm™)  Relative density/%

LaBg 0.4151 4.712 4.534 96.2
LagoNdg 1Bg 0.4144 4.734 4.545 96.0
Lay7Ndy3Bs 0.4135 4.782 4.564 95.4
Lay sNdg sBs 0.4122 4.830 4.665 96.6
Lag;Ndy ;B¢ 0.4123 4.878 4.575 93.8
Lay.1Ndg B¢ 0.4121 4.926 4.635 94.1
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Fig. 3 Fracture SEM images of La; ;NdsBg polycrystalline
(a) x=0.1; (b) x=0.3; (c) x=0.5; (d) x=0.7; (e) x=0.9
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Fig. 4 Vickers hardness and bending strength curves of

La; ,Nd,Bgas a function of Nd content
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Fig. 5 Electrical resistivity curves of La; ,Nd,B¢ as a function
of testing temperature
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Table 2 Effective work function of La; ,Nd,Bg at different
testing temperatures

Nd con- jo/ (Arem™) Average work

tent , X 1400°C  1500°C  1600°C function /eV
x=0 - 5.10 12.42 2.78
x=0.1 - - 2.29 3.07
x=0.3 - 1.11 4.36 2.93
x=0.5 - 11.02 19.13 2.70
x=0.7 - 2.50 4.01 2.93
x=0.9 2.29 10.12 12.72 2.72
x=1.0 4.42 7.54 9.25 2.72
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Fig. 6 Calculate J, of La; (Nd,B¢ polycrystalline by method of Schottky line
(a) x=0.1; (b) x=0.3; (c) x=0.5; (d) x=0.7; (e) x=0.9; (f) x=0; (g) x=1.0
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