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Preparation of Nano-sized MgTiO; Powder by Electrochemistry in Organic Solution
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Abstract: In a cell without separating the cathode and anode spaces, the precursor MgTi(OCH,CH;)4_,(acac), of
the mixed oxide MgTiO; was directly synthesized by electrochemical dissolution of titanium for 4 hours and then
of magnesium for 1 hour 40 minutes at the current of 0.2 A in ethanol and acetyl-acetone solution. The nano-
MgTiO; powder was prepared by a direct sol-gel process of the electrolyte solution under pH =8.5 followed by
washing, drying in vacuum for 24 h, and calcination at 500 °C for 2 h. TR and Raman spectroscopy, XRD, and
TEM were used to investigate the structure of nano-MgTiO; and its precursor. The result suggested that it was
more appropriate to control the temperature between 35~40 “C and the concentration of conductive additive
(BuyN)Br at 0.04 mol-L™". The xerogel with an average particle size of 12 nm and the nano-MgTiO; of 20 nm was
thus obtained in a high purity.
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Fig.1  Polarization curve of the Mg anode in ethanol
solution of 0.04 mol-L™" (BuyN)Br

(scanning rate: 1 mV-s™)

C(Ti alkoxide) / (mol-L™): (I): 0; (I): 0.2
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Table 1 Effect on of anode voltage and titanium complex on the current efficiency ()
for magnesium dissolution (7=40 °C)
Anode voltage / V 1.0 2.0 4.0 8.0 10.0 12.0 14.0 16.0 18.0
m /! % 97.4 97.0 96.5 95.6 95.1 93.6 92.0 89.2 86.1
m /% 98.1 97.8 97.2 96.6 96.0 94.7 93.1 90.2 86.9
15/ % 98.7 98.4 98.0 97.3 96.9 96.1 94.8 91.5 87.6
Ny % 98.4 98.1 97.6 96.8 96.3 95.0 93.5 900.0 86.7

1t ¢[Ti(OEY,]=0, 5 ¢[Ti(OE]= 0.1 mol- L™, 55 ¢[Ti(OE),]=0.2 mol -1, ng: ¢[Ti(OE),]= 0.3 mol L~
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Fig.2 Relation between temperature for electrolysis

and current intensity
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Fig.7 X-ray diffraction pattern of the nanometer
MgTiO; calcined at 500 C

(L13)F1(116)fh I, FTA345K MeTiO, ¥ & i A d
HS54RER A (JCPDS 06-0494) HU{E A X A JL A —
#H, 15 Ferreira 1 Sohneong Ho & A "SI 5% 745 5]
MIZE WA o R T HIRE G 0 25 RRE D R3, J8 Bk Bk
T2 A0 A it AT S DA R 0, R I AL AR BE v L B
TRTE 500 CHE 2 h RS AR S & 205N, oK D0 2%
i 5 7= W) 22 o0 B A A A A3 i DU AE G H B/
% :Mg 20.22(20.23),Ti 39.91(39.83), & WA j= fil 4l &

P8 B e R (AR 10 T3 %5 9 JBORLIE 35 1
MR 0] LA 8 B FURs R o3 A 3557 ki Az
1612 nm ZiAy o 302 TR FH SBEGE IS 08 R T 44
I P57 A K s B, AT LA A ek
R AR AR 9 & T RER M R AE 500 CHB R 2
h R 10 T35 s B SIS Bl UL ok:
RSF oA FL BB vp  REARAE 20 nm 2247, AR O LB
A5 500 CCHBBE 2 h Br 43 #E S kL AR 7 10~15
nm,15~20 nm ,20~25 nm & & 5 5l H 18% 37% .
33% ;800 CHEKE 2 h i 13 FE i B2 #E 10~15 nm ,

P8 94K T BEIRE Y L T35 5 B 40 (1.0x 10°)
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