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Evaporation of element La on surface of Mo La;0s cathode
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ZHOU Merling, ZUO Tieyong
(The key Laboratory of Advanced Functional Materials, Ministry of Education,
Beijing University of Technology, Beijing 100022, China)

Abstract: The evaporation rate of element La at different temperatures in carbonized Mo-La,03 cathode were calculated
according to thermodynamics theory. T he results show that the diffusion rate is greater than the evaporation rate of La on
cathode surface at the temperature range of 1 623 =1 700 K, so the formation and evaporation of La can remain balance
and the emission current is stable, and that when the operating temperature is above 1 700 K, the evaporation rate of La
exceeds its diffusion rate on the cathode surface so that the emission current decreases gradually. In addition, the emission

properties of the FU-6051 tubes equipped with M o-Lay03 cathodes were tested at different temperatures, and the experi-

mental results confirme the thermodynamic calculation.
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Table 1 Standard free enthalpy and equilibrium constants of reactions at different temperatures

T/K AG P/ (J*mol™ 1) AGS/ (Jomol™ 1) AGSI (Jomol™ ) ki ks ks

1200 1 867 607 955 674. 6 280 997. 8 5.037 86x 10” * 2.51%x 10" # 5.861 96x 107
1 300 1795 773 902 797. 5 269 170.5 6.95581x 10" 7 5.29%x 107 ¥ 1.528 29%x 10 !
1 400 1723 888 850 113.5 257 297.0 4.771 1% 107 % 1.91x 10" * 2.510 65x 107
1 500 1651 943 797 602. 8 245 368. 6 2.965 94x 107 # 1.67x10° % 2.85231x 107 °
1 600 1579 928 745 247.9 233 378.2 2.622 82x 107 *? 4.67x 10" % 2.40275% 107 *
1700 1507 837 693 032.7 221 319.3 4.65725%x 10~ % 5.07% 10" % 1.582 86% 1077
1 800 1 435 663 640 943.3 2091 86. 1 2.170 96x 10~ * 2.51x10° " 8.498 82x 107’
1 900 1363 398 588 966. 8 196 973.7 3.28257% 107 6.42x 10" 7 3.84256% 107 °
2 000 1291 039 537 091.5 184 677.5 1.906 79 10~ ** 9.38x10° " 1.501 57x 107 °
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Table 2 Evaporating and generating rates of

lanthanum at different temperatures

T/K mj moy m3

1200 4.26358x107'® 5.621 15x10°*" 3.54205%x 10" **
1300 2.75685x107 ' 1.14083x10"* 8.87231x 10" "
1400 9.80789x 10" 3.96295x 10" % 1.404 51x 10~ '
1500 2.16423x10°" 3.35973x 10" % 1.54153x 10" !
1600 3.24048x 1072 9.069 16x 10~ ** 1.257 33x 10~ '°
1700 3.52629x10" " 9.551 13x 10" %' 8.03563% 10~ '°
1800 2.94178x107 ' 4.59571x10""®  4.193x107°

1900 9.81188x10'" 1.14437x10"" 1.84522x 108

2000 1.08258x10°% 1.62907x10" " 7.028 02x10™ %

m1 is generating rate of La(g) in reaction(1); mis generating rate of

La(l) in reaction(2) and m3 is evaporating rate of La(g) in reaction(3)
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Fig. 1 Emission properties of FU-6051
tube equipped with Mo-Lay,03 cathode

at different temperatures
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Fig. 2 Temperature dependence of diffusing
and evaporating rates of element lanthanum
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