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Abstract: Vanadium doped Mg o3 95:Mng g7 ,V,SiO4 (x = 0, 0.034, 0.069 and 0.134) materials were synthesized by a high
temperature solid-state method. The crystal structure and morphology were characterized by XRD and SEM measurements
and the results demonstrated that V>* ion dopant does not affect the structure of Mg ;3Mng¢7SiO4 and particle size
decreases with increasing vanadium amount. Furthermore, the electrochemical performance of Mg; ¢3_9.5xMng g7 VSiO4
materials as rechargeable magnesium battery cathodes was compared by cyclic voltammetry, AC impedance and direct
current charge-discharge techniques. The vanadium doped materials exhibit improved electrochemical performance
with lower polarization for magnesium de-intercalation and intercalation, larger discharge capacity and higher discharge
flat plateau compared with that of pure Mg; ¢3sMng9;Si04. At a rate of 0.01 C (3.14 mA/g), 140 mAh/g discharge
capacity and 1.65 V (vs. Mg) discharge voltage plateau can be reached for Mg 3 95xMng g7 5 VxSiO4 with x = 0.069,
compared with 40 mAh/g discharge capacity and 1.62 V (vs. Mg) discharge voltage plateau for pure Mg; ;;Mng 7Si0,.
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Figure 1. XRD patterns of Mg1.03-05xMno.97xVxSiOy, (a) X =0, (b) X
=0.05, (c) x=0.1, (d) x = 0.2, and Mg; ;3Mn,4,SiO,4 standard
pattern JCPDS-1CDD 83-1546
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i [%] (JCPDS-1CDD 83-1546)
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Table 1. Lattice parameters and compositions of Mg; 03-0.5xMnNg.g7-xVxSiO4
*1 M01.03-0.5xMnNg .97V, SiO,4 B RESHFER

Sample 1 2 3 4
Designed 0 0.05 0.1 0.2
Actual 0 0.034 0.069 0.134
Composition Mgi.03Mng 978104 Mg1.013Mng 936V 0.0345104 Mgo.9955Mng.901 V0.0698104 Mgo.063Mng 836 V0.1345104
a(d) 481998 48150 48125 4.8058
b (A) 10.4775 10.4792 10.4707 10.4538
c(A) 6.14577 6.1410 6.1353 6.1224
Volume (A3) 310.36890 309.86050 309.15690 307.58470
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Figure 2. The FTIR spectra of Mg isMng¢7SiO; (2);
M01.013MN0.636V0.034S104 (B); MJo.9955MnNo.001 V0.069S104 (C);
MQo.963MnNo 636 V0134510, (d)

2. MQ10sMnog7SiO4(a); MJ1.013MN0.36V0.034S104 (D) 5
Mo.9955M Mo 901 V0.0895104 (€) 5 M0o.063M o836V 0.134S104 (d) HILT SN B

SITU-401F
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Figure 3. The SEM images of Mg;,03Mng¢;Si0O; (a);
Mg1.013MN0 936V0.,0345104 (b); MJo.9955MMN0.901 V00605104 (C);
Mo.963MNo.836V0.134S104 (d)

3. MQ1.0sMnNg67SiO;4 (8); M01.013MNo.936V0.034S104 (D)5
M0o.9055MNo.901 Vo.060S104 (€); M0o.06sMNo.836V0.1345104 (d) Y SEM E
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Figure 4. Cyclic voltammograms of Mg 03-05xMnNg.g7xVxSiOy4 (X = 0,
0.034, 0.069 and 0.134) at a scan rate of 0.5 mV-s™
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Figure 5. Impedance spectra of Mg; 03-05xMnNoge7-xVSiO4 (X = 0,
0.034, 0.069 and 0.134) after CV measurements
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Figure 6. The typical discharge curves of Mg; ¢sMng¢;SiO, (a),
M01.013MN0.936V0.034S104 (D), MJ0.9955MN0.001V0.069S104 (C),
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