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O LURTOT M A B, SR 1500°C s S N A AN IR o LA Mk K, It DL A AR A VS A R
Ni 45 #77, NH,HCO; AL, R AR iHE L EHI#% T 290 V-xB/Ni B (x=2/3~2) bk AR Fr, 4R R AR S
AL A g 23 < b b RS PR B 1 i 25 i M B o 5 SRR, MERDRR AR VB JRFEE O L1y 12 B, T4
TR R R —YAHE VB J VB AL AWK, 1 ViB=3:2 i, &= Wa& VB, Al/b&E VB A, X V:B=2:3 i), &
MY VaBs. ViBy Rl VB, ZAH A . HI4&1K VxB/Ni BUHR LB A 60.25~61.75%, TS HZ A
6129~7901 mAh, 75y 2724~3511 mAh/g. V-xB/Ni BUHUR I HIPEREREE B & W34 0w WA T, il
V-2B/Ni YRR IR PE RE A, JEEE Al 3512 mAh/g, FEERE T 86.5%, figt % ik F] 2504 Wh/kg.
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Reaction Synthesis and Discharge Performance of Binary Vanadium Borides
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Abstract: Vanadium boride compound powders with different compositions were prepared by reactive synthesis at
1500°C from elemental powders. Then, with the obtained powders as active materials, Ni powder as conductive agent
and NH,HCO; as space-holder, the porous anodes of V-xB/Ni (x=2/3~2) were fabricated by powder metallurgy (PM),
respectively. The effects of V-xB compounds with different phases on the discharge performance of the assembled air
batteries were studied. The results show that the single-phased VB, powder can be obtained from the raw powder with
the atomic ratio of V:B=1:2, and so does the VB powder. As for atomic ratio of V:B=3:2, the synthesized powder con-
sists of V;B, and a small amount of VB, while the ratio of V:B=2:3 yields the phase composition of V,B;, V3B, and
minor VB,. The prepared V-xB/Ni anodes with porosity of 60.25%—61.75% exhibit good discharge performance, and
their capacity can reach the range of 6129-7901 mAh while specific capacity is 2724-3511 mAh/g. With the increase
of B content, the discharge performance of V-xB/Ni anodes shows a significant improvement. In comparison, the po-
rous V-2B/Ni anode possesses the superior discharge properties with discharge capacity of 3512 mAh/g, coulombic
efficiency of 86.5% and specific energy of 2504 Wh/kg.
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E Ry 2 S it SR A B, LA s 1 F A 2 2
o il EREER R VAR TR VBx (x=0.1~1)
KR, FF LA S 36 P 9 o ) % v i A, B AR
GINAiE B GEATUEESE VIR,
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1.1 SAMMLIBI R B E X
BTV R(<T5 pm, 4LFER 99%)H1 B K3 (<45 pm,

a2 95%) 4 DU A L L ViB=3:2, 1:1. 2:3,
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6 mol/L KOH ¥ -
1.3 MRIRIE
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B Sail X 5 2620 I A (Cu Ka, 1=0.15406 nm)Ht 1T
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FH By B R A HE KR I 5 22 AL R B B py I
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Fig. 1 XRD patterns of V-xB compounds powder by high-
temperature synthesis
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Fig. 2 XRD patterns of V-xB/Ni anodes by low-temperature
sintering
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NisB 41 pi. 23T kb B & &, 4 VB i1
Lbohy 2:3 K 1:2 I, B Ni fiTdhigse 4ok, Ni fl
UL B2 % 52 45 ik NisB A, V-(2/3)B/Ni B Hi A
i1 V,B3. V3B, NisB Fl/b & VB, A4 1k, 1M V-2B/Ni
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22 BRAFBMILRESR

22 FL AR R TR FL SR 2R 0k 2] 2 4 P P i L
AW E W, /LA AR, s
15wt%NH,HCO; 1ALl RA 60% 2047 4L
W4 1) SR B e v (1) P Tt 2 B R PR L, A
AR V-xB ALK R S Ni Ry Ry JsOkL, Bl % (1)
% FLHAR (1) FL IR AR FA R R W2 i 3 frose W]
PLE H, $18 R 5> V-B AL A4 bk ) LB R
SRz, HRALBRE Py 60.25%~61.75%, JTAL
K Py N 44.53%~49.51%, MELRMWEE p h 2.27~
2.48 glem’.

Bl 4 Sk PURH R AR A S T T T 30, AT T T 5
KR ar BLE H, N 15wt%NH4HCO; i fL7))5, Y
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Fig. 3 Porosity and density of different V-xB/Ni anodes
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4 ANFEEI>Z 4L V-xB/Ni Z ALK A 1B SEM B3
Fig. 4 SEM images of porous V-xB/Ni anodes
(a) V-(2/3)B/Ni; (b) V-B/Ni; (c) V=(3/2)B/Ni; (d) V-2B/Ni
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Fig. 5 Cyclic voltammograms of V-xB/Ni anodes in 6 mol/L
KOH solution
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Fig. 6 Discharge curves of V-xB/Ni anodes in 6 mol/L KOH
solution at constant current of 100 mA
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Table 1 Discharge property parameters of air cell assembled by V-xB/Ni anodes
Anodes Voltage Theoretical cipacity/ Capacity Specific capflcity/ Per.centage qf Specific en_el:rgy/
A% (mAh-g™) /mAh (mAh-g™) theoretical capacity/% (Wh'kg™)
V-(2/3)B/Ni 0.67 3410 6129 2724 79.9% 1790
V-B/Ni 0.63 3573 6291 2796 78.3% 1723
V-(3/2)B/Ni 0.69 3735 6776 3012 80.6% 2059
V-2B/Ni 0.72 4060 7901 3512 86.5% 2504
v-NiB T @V:B=3:2 WA, 4 V:B=3:2 I, GRGTPERT ViB H, ik
0-Ni . SATRE VB A, 4 ViB=2:3 16, A
L i T VaBsy VB, HIZbHE VB, ZHAH.

Intensity / (a.u.)

Y (dyVv:B=1:2
V, v
v "
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K7 V-xB/Ni HUBR TSR A ) XRD i
Fig. 7 XRD patterns of V-xB/Ni anodes after discharge
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3512 mAW/g 70 [l P ZE 8 Ty, FIB R AR A Ze 8]
75 78%LL L.

4) Jiril#% V-2B/Ni HUBR T80 1 R s,
H A EIEF] 3512 mAh/g, FERRUEN 86.5%, fiE
Ik #) 2504 Whikg
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