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ABSTRACT

Li-ferrte powders were prepared from mixture of Fe and Li salts using a hydroihermal method. Their
crystal structure, microstructure and magnetic property were investigated with X-ray diffraction analysis, chemi-
cal analysis, SEM, and VSM. In the case of using FeCl; as a precursor, Li-fernte powders were synthesized.
However, Fel); was formed when the precursor was a divalented Fe;S0y or FeCl, The precipitation rate
of Liferrite was mcreased as the reaction temperature increased. The optimum conditions of synthesis were
the mole ratio of Fe™**/Li*=2, pH 13, the reaction temperature of 250C and the reaction Lime of 120 min.
With this condition, the spherical particles with good dispersion were obtained with average particle size of
04 pm and saturation magnetization of 65 emu/g.
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Table 1. Final Products Synthesized by Hydrothermal
Process (pH regulator: KOH, reaction tempe-
rature: 250C, reaction time: 60 min, Fe™ ™,
Fe''* ! Li"=1 mol : 0.5 mol).

Saturation Li
Precursor pH | Product | Magneti- | Content
zation (wt %)

{emu/g)

9 Fea0y 93.0 0

Fe50, | LSS0, | 11 ” 54.0 0

13 » 94.3 0

9| Feay 92.0 0

FeCl, | LaC1 | 11 " 93.5 0

13 " 94.4 0

9 Fe; 0, 5.0 a

FeCl, | Ll |11 | T2 [ 204 1.0

LiFes0s

13 “ 88.6 1.3

Theoretical Value | LiFesOs 65.3 16

” Fey 95.0 0

" v-Fes Oy 85.0 0
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Fig. 2. X-ray diflraction patterns of the product with
various precursors. {pH regulator: KOH, reac-
tion temperature: 250C, reaction time: 60 min,
Fe'?, Fe~*'/Li*=2)
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Fig. 3. X-ray diffraction patterns of the product with
various reaction lemperature (pH regulator:
KOH, reaction tme: 120 min, Fe'"'/Li" =2)
a) 150, b 175T, ) 200C, d) 2257, &) 2560%C
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Fig. 4, Hysteresis loop for LiFe;()y synthesized by Hy-
drothermal Process. (pH regulator: KOH, reac-
tion temperature: 250°C, reaclion time: 120 min,

Fe'*~/Li'=2)
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Fig. 5. SEM micrographs of the product as a function
of reaction temperature. (pH regulator: KOH,
reaction time: 120 mun, Fe™ **/Lit =2}
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Table 2. Final Products Synthesized by Hydrothermal Process (pH regulator: KOH).

Precursor Reaction Reaction Saluration L1
FeCl, LiCl Temperature Time Product Magnetization Content
(mol) | (mol) (€ | Min) (emu/e) (wt %)
— ’_ L 5 ' Fe(OH}, (Amorphous) 0 ] '
15 “ Q I_J).Glﬁ
25 v 0 |0 0|
1 0.5 150 35 FeQ(OH)+ Fe,0, 0 .11
60 | " o} 0.14
F 90 “ 0 0.14
120 FeQOH)+ LiFe s } 2.0 014
5 Fe:0+ LiFesOx L5 | 0l
15 " 15 0.34
25 4 _J 17 0.57
1 0.5 175 35 i 5 (.66
60 “ 1040 0.69
90 " 124 07
120 " 12.4 072
A LiFesOy + Fesdy 24 0.34
15 v 20.1 0.9
2% | - 56.0 1.26
1 0.5 200 35 LiFesO. 58.0 1.48
60 . — 615 161
a0 " 63.2 1.63
| B 120 ” 65.4 1.65 J
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Table 2. Continued
Precursor Reaction Reaction Saturation Li
FeCls LiCl Temperature Time Product Magnetization Content
(mol) | (mol) ) (Mim) (emu/g) (wt %)
5 LiFesOa+ Fex(y 4.0 0.42
15 " 233 (.99
25 LiFes04 57.0 133
1 0.5 225 35 " 60.1 151
60 " 63.1 1.63
90 " 63.3 1.64
120 " 65.3 1.66
3 LiFesOg+Fes0; 121 0.67
15 ” 58 129
25 LiFes;Qq 61 1.59
1 0.5 250 35 " 64 1.64
60 " 65.2 1.66
90 ” 64.9 1.66
120 ” 65 1.66
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