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Preparation of new electrolytic
capacitor anode of niobium suboxide
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Central South University, Changsha 410083, China;
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Abstract: The preparation of niobium suboxide by Mg reduction procedure, high energy ball milling procedure and
Nb reduction Nb20s procedure was introduced, respectively. The Mg reduction procedure is difficult to control, and
the production phase is complex, with comparatively coarse particle size and simpleness granule figure. The specific
capacity is smaller, and the loss is higher than that of anodes prepared by two other processes. The particle size of
production of high energy ball milling procedure is fine, and its specific capacity is 107 mF ¢ V/g. Induction of im-
purity results in higher leak current. The electrical property of Nb suboxide of preparation by Nb reduction Nb,Os
procedure is eximious. The specific capacity is 69.5 mF ¢ V/ g, the loss is 11. 25%, leakage current (K) is 1. 8 X
10™* BA/(UF * V), and its electrical properties are better than those of the national standard of FT al6-300 tantalum
powder for capacitor.
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Fig.1 SEM images of NbH(a) and Nb20s(b) powder
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Table 1 Composition and characteristics of NbH, Nb2Os powder( mass fraction, %)

Sample Ta 0 Cr Ni

Apparent density/

Mo K Fsss/Pm

(g*cem™?)
NbH 0.0400 2.0300 0.0015 0.0022 0.0050 0.0010 0.0015 1.50 1.51
Nb20s 0.0350 B 0.0015 0.0010 0.0030 0.0007 0.0020 4.50 0.90
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Fig.2 Phase diagram of Nb-O system
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Table 2 AG© of Nb2Os reducing reactions at different temperatures

AG®/ (k] * mol~ 1)

Reaction
1000 K 1200K 1400 K 1600 K 1800 K
Nb20s+ 3Mg= 2NbO+ 3MgO - 693.34 - 673.98 - 643.84 - 568.28 - 492.54
Nb20s+ 5Mg= 2Nb+ 5MgO - 1000. 34 - 967. 86 - 917.30 - 790.96 - 664. 66
Nb20s+ 2Al= 2NbO+ AL O3 - 574.85 - 558.50 - 541.96 - 525.24 - 507. 64
Nb20s+ 3H2= 2NbO+ 3H20 207.71 191.22 175.91 161. 56 148.77
Nb20s+ 3C= 2NbO+ 3CO 192. 62 82.32 - 18.97 - 119.12 - 217. 44
Nb20s+ Nb= 5NbO2 - 141.18 - 140. 27 - 142.55 - 145.32 - 146. 67
Nb20s5+ 3Nb= 5NbO - 232. 84 - 233.16 - 233.65 - 234.26 - 234.36
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Fig. 3 XRD pattern of production of Mg reduction
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Fig. 4 SEM image of production of Mg reduction
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Table 3 Experimental results of Mg reduction

Sample Ratio of Mg dosage Roasting Roasting Production Capacity/ Loss/ % K/

No. to theoretical one  temperature/ C time/ min color (WF+ V=g ! (BA < BF-1e V-1
Mg1 1.1 400 120 Offwhite Nothing - -

Mg2 L5 500 180 Offw hite Nothing - =

Mg3 1.5 1000 40 Grey black Nothing - -

Mg4 1.7 1000 40 Brown 30 500 34.0 3.33x 1074
Mg5 1.8 1000 40 Brown 37 500 28.4 3.33x 10" *
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Fig. 5 SEM images of niobium suboxide powder prepared

by high energy ball milling

R4 FEREEREIL R R R AR
Table 4 Results of reduction by high energy ball milling

Sample No. te?nl;oe(iZtii:f r"C tsli;lte(/n;:irgl Project (mga:pil;i'tyg/' ) Loss/% (HA * u}f-/l -V
1 1100 40 B 107. 00 25.5 1.62x 10" 2
2 1100 40 A 58. 80 20.9 2.72% 104
3 1200 20 B 74. 40 28.4 2.69% 10" 3
4 1200 20 A 59.25 26.7 1.43x 1074
5 1300 20 B 51.60 13.3 2.45% 1073
6 1300 20 A 37.95 12. 4 7.25% 1073
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