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ABSTRACT

The Mg-femite powders were recovered from acid leaching Mg waste by hydrothermal method, Recovering conditions of
Mg-Ferrite were investigated 1 this system and the powders prepared were characterized, using X-ray unalysis, chemical
analysis, SEM. TEM, and VSM. In this study, pH of solution and the kind of neutralizer were important factors on the
characieristics of the product. The optimum condition of recovering Mg-Femite was the mole ratio of Fe? : Mg*=2'1, reaction
temperature : 200°C, reaction time.lhr, at pH=12, and O, partial pressure of 2000 psi And the powders tecovered have a
monodispersed and spherelike shapes with the narrow size distribution.
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Fig. 1. Flowchart of Hydrothermal synthesis for MgFe,Q, powder.

G2 o4 F TAdde] d4tElm sk AME Y
HEaog j}é—“}?jl 2ddd e, getxa] gdd,
27 H = WAt MI 3l 9 eyl

A

TdAE 25T 5 e
Hog FAPew glch AFHHA ‘éEI HEE Y e F4
Hels 29,7 @At my” =87 ol glan, o
Z FAUT dFAteilzg e BEEY oFS A2
A s} gk AAE "l Aok BlnR 3o
AR 7k o] walcts B feo] dle g
GEY 7Y 20EAES aTE e
7hesiths 33 d & v di2elet & £
: HI—EJMI B 7 sHSH o2 waleiA Das s A
o)) MgH o2 BE Mgg 34317 93l :‘,‘—
Aol ot Mg-Ferrltc o) gk 7|23 AFE P
ek ol whg2k, kAT g w32 o) 9k pligh
o W3 5] %I*Iﬂ%“rcﬂ Me puel 98 2 A1E 54
& 24l

o, o
ol o

= d

>

o o
o
i3
rlo

gl Lo R m“ fr o o
Tw

Im
o2 mE i e o4y g

_1

2, AlElgh
2 4gdd 88 duEe 92 g 2l
2 1F Al cl:oI Faal M" TR XI‘;\"j@ﬁ:l%

MgA=ERE 828 B35 25 d Mgoo 43 E4

J of Korean Inst. of Resnurces Recycling Vol f. No. 4, 1997

cooling watar mert
oohng water auilet
G «—— - Safety valve

Bas mert valve——-—2:

Sampling tube—- - Thermocouple well

Piessure reactor
body

- Impeller

Heater

Fig. 2. Shematic diagram of pressure reactor.
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Table 1. Final products synthesized by hydrothermal process.
(pH regulator * KOH, reaction temperatuae : 200°C,

reaction lime : 1 hr, mole ratio 2:1)

Saturation
Precursar pH Products Mag. (enu/e)
10
Fe(l, MgClL, | T oe-Fe,Og 0
13.7
3
Fe(NO,), " 10 o-Fe,0y 0
Fe(OH}), " 13.7 oi-Fe, 04 Q
14
FeCl. 6H.O " 8 Mg Fe,.,0, 70,200
FeS0, 7H,O " 8 Mg, Fe, O, 74.000
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Fig. 3. X-ray diffrachon patterns of the product with various pre-
cursor by hydrothermal process (mole rato=2:1, pH=132).
(a} Fe(OH).. (b) FeCl - 6H,0, (&) Fe(NO,), 6H0, (d)
FeCl, - 6H.0, (¢) FeSQ, - TH,O
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Fig. 4. Pourbaix diagram for ion & magnesinm in pure waler
at 25°C.
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Hydrolysis of mctal ions in Alkaline medium ()

Mg*+2H,0<Mg{OH),+ 21"
Fe™ + 21,0 Fe(OH),+2H"

Precipitation of Mg-ferrite 3
2Fe,0,+0"=3Fe,0, AG{=-102.219 keal/mol
Fe,04Mg™*+0"SMgFe,0.  AG=-84 149 kealmol
2Fe,043Mg” +107=3MgFe,0,  AG =-143 419 keal/mol
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Fig. 5. X-ray diffraction pattems of the product at vatious pH re-
gulator by hydrothermal process (Fe™ : Mg*=2:1, pH=12).
(a) NaCH, (b} KOH, (¢) NH.OH
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Table 1. Final products with vanous pH regulator (reaction tem-
perature ; 200°C, reaction tme : 1 he, pH : 10)

Precursor (Concentraton| pH re- Products Saturation
{mol) gulator Mag.(emu/g)
NH,OH | Mg,Fe,,0, 78.125
2 o KOH | MgFe,,0, 300600
FemIMg™| 2 | 1 | NaOH | FeOspFe0u|  75.000
(MzFc,0,)
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Fig. 6. X-ray diffrachon patterns of the product with various
precursor by hydrothenmal process (mole ratio=2:1, reac-
tion time 1 hr, reachon temperature 200°C).

(a) pH=8, (b) pH=10, (c) pH=11 1, (d) pH=12, (¢) pH=
131
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Fig. 7. Saturation magnetization for final products as a Faction

of pH by hydrothermal process (Fe™ : Mg™=2:1, 200°C.
1 hr, pH regulator - KOH).

Table 3. Final products synti{esmsd by hydrothermal process
(pH regulator : KOH, reaction condition : 200°C/1 hr)

Fe* | Mg™ | pH Product Saturation| Mg
{mol} | (mol) Mag. | content
(emu/g) | (wi%)
8 | Fe,OtMgFes Ot 74.000 1.8
Fe.O;
10 # T0.000 33
10.8 o 49.600 7.1
2 11 “ 37100 [ 86
12 | Mg-ferite 26.500 | 119
13.1 spme]ﬂ:cjo Mg 35.100 10.7
+pFe0p T MB(OH),
reagenl Fe,O; 95.000 \]
reageni MgFe,0, 31.520 3.4
theoretical value 27.000 12152
y-Fe, 0 85.000 0
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Fig. 8. Mg content in the final produts as a function of pH by
hydrothermal process (Fe™ : Mg™=2:1, 200°C, 1 hr, pH
regulater : KOH)
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Photo. 1. SEM micrographs of the product as a function of tem-
perature by hydrothermal pracess (Fe™ « Mgh=2:1,
reaction time : 1 hr)

(a) 100°C, {b) 120°C, (c} 140°C, {d) 160°C, {c) 1BO°C,
{f) 200°C

Table 4. Final products syuthesized by hydrothermal process with
varing O, pressure (reaction condition + 200°C/2 hr)

B . 0, Saluration| Mg
Fe™ | Mg™
pH |pressure | Product Mag, contenl
(ol | Gmoly {ps1) (emu/g) | (wi%)
0 |MgFe;,0, | 70.000 1.8
500 | MgFe,,0, | 54000 | 3.9
2 1 10 1000 | Mg, Fe, .0, | 30,400 8.8
1500 | MgFe.0, 23.500 11.9
2000 | MgFe,(, 23.0011 12.0
teagent Fe, 0, 95.000 0
reagent MgFe,0. 31.520 84
theoretical value 27.000 12,152
v-Fe, (3 85.000 0

ok 4= g3 AbAR-clo] 2000 psitl w ¢)BH(12.2 witdh)e]
7hrE MeERF(12.0 wi%)y2 ¥38te FEAtEgs o8
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Fig. 10. X-ray diffraction paiterns of the product at various reac-
tion time (Fe*: Mg“=2:1, 200°C, pH=1240w) (a3} 10
min. (b) 30 min. (¢) 45 min, (d) 1 hr. (g) 3 hr
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