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Electrochemical performance of micron potassium vanadium
oxides/graphite electrodes
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Abstract: A KVs0,;_,-C positive electrode was prepared by using a combined method of two steps for the electrolyzing
and heat treatment without the use of the adhesive. The relationship between the synthesis condition and discharge
performance was characterized by discharge test, XRD, FTIR, TG-DSC and Environmental SEM techniques. The results
show that the optimal technology parameters are determined as follows: In the electrolyzed step, the electrolyte consisted
of the mixture solution of 24 g/L of K,SO, and a saturated solution of NH4;VO; at 40 “C, and the current density on the

graphite slice cathode is 0.3 mA/cm?; in the heat treatment step, a flow-rate of 30 mL/min of air and a temperature of

300 C are employed. The as-prepared KVs015-,-C electrode possesses good thermal stability for the stable bond of V-O,

and it exhibits a discharge capacity of 238 mA-h/g at the current of 0.1 C.
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Fig.1 Discharge curves of as-prepared sample electrodes
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Fig.2 XRD patterns of as-prepared sample electrodes by heat
treatment at 120, 250 and 300 C

23 LM KiES R

Kl 3 Fizs AAE 120 A1 300 CAbFRRIRE S H bR (1)
FTIR k. £/ 3 1, 76 120 CAERFFE S R
SILEAE T 817,737 1429 cm™" b W eI, T 75 300°C
AR PR S FUAR 23 S AE A T 819740, 560 A1 434 cm™!
KWW IE . PAVASUPREEA 25510 4 47 F 534 cm™
FRIWR S U 5 13 1 VO, T V,05 [ V—O—V 8 (1925 il iR
), A7 825 em ' IHLKIENT VT V05 F) V=0 Fl
V—O—V #RHRS, T 520 cm™ bR X B
T Vy05 1) V—O—V [SRIgERsh. ety
WN V05 IEASHIAZ T 1020 825 F1 10 em ™" BT 119

120 C

429

T=2%

=
=t
~

| e |
1 000 800 600 400
Wavenumber/cm™!

B3 fE 120 F1300 °CAEHFIFE M HURINZLAMDG S
Fig.3 FTIR spectra of as-prepared sample electrodes by heat

1400 1200

treatment at 120 and 300 C



9518 & 2 M) RE OB, S BOREACHLE A SRR Bt A PR g 315

Wi 2ot T AL AU BEE R AR B0, T T 480 em ! (IR
WAESRT I V=0 XU (1125 i) o Dk, 4 E 120 °C
H1300 CAUEEIFE S AR AEN T 817,737 F1429 em™
Ak TR T e 35 S AL A AN [ R BN BT . 5 120 °C
LB AL S AR AT EE, 7 300 °C AR FERIRE AR AL
AR T I W e PR AR Bl BB, IX R A 300 °C Ak
FRPRPARE b R R A R A A A, AR TSR O

24 ER-HRENW

Kl 4 Fitos g AE 120 F1300 °C 4RI FRIRE S Habg b 34
A=Y TG-DTA k. Bl 4R TG il
LR, BEEULETE S, 120 CHES LR AE 20~160 C
ELEED [R] R BT P e N, & R it el 3 <
R — IS 0T 75 160~550 “CURLEEIX ]
AW, RUIBEE R TS, RS S R A  f
Kl 4(b) Tt TG g B, BEAG MR LT, 75 300 °C
Aab S TRDA: ot FRURR (1 BT B R, HEDI R A A U
HRE A AL R . 5 4@FTR1 TG ek
FHEE, 75300 °C A PRI it PR A A [ 3L RE X R] [ 0T
AL Bk . 5 EGUCHIA 25U i s S8 AL e
A A 550 Cild % XA 9T AH LL, 7F 300 ‘CAbER )

101
@ 160.C ]

I 400 C

99

t'C

98

Mass gain/%

97

% 100 200 300 400 500
1'C

(b)
118 C

100 +

Mass gain/%
1/°C

99

o 100 200 300 400 500
i'C

B4 75120 F1300 CALHFIAE S AN TG-DTA ik

Fig.4 TG-DTA curves of as-prepared electrodes sintered at

120 and 300 C
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