J. of Korean Inst. of Resources Recycling
Vol. 11, No. 1, 2002, 3-8

> RRBEX K
UYZEZHROIM HitTatol 2let SHE SZHtmel 86E

BEX - TR - B - BEEE - BRE
AR RIFETEM, SRR EMRRHTRE, =i RIRTEM

Production of High purity Mn;O, powder by Precipitation of
Calcium fluoride in the Manganese Leaching Solution

Gi Chun Han, '*’Gye Seung Lee, Choi Jae Seok*, Kang Ho Shin** and Dong Sung Cho

Dept. of Mineral & Energy Resources Eng., INHA UNIVERSITY
*Korea Institute of Construction Materials
**Dept. of Mineral & Energy Resources Eng., SAMCHOK NATIONAL UNIVERSITY

2 ¢

FEAHEZURS FAUSAHEYLORE AR AODFHINA EAEE 32 oF 90%7F MO 2R, oF o]&3}d
soft ferrite?] YEQ IZEE Mn0, BES AFR7] H3ME A& 49 MnS 1S HASIo) g} B30& @dE0= oy
43l MnOZ S9A7)2, A4-2-2] AN Gibrgde] 180 g/Le] FdE 23§ HArketd &2 pHrt seldo] Hi Fedt Sizt
AMoz ALY F 10%S] B2 o] dolAtk Mnd] E=7F F 15000 ppme] HES 43 70°Ce] A2Ao) Fol F=7t
3000 ppme] HEE NHFE H71PE Cazt AAske) & 14 ppmol3l2 AARC) Cad AWAZ Aol 1. 5SMNH,),CO5~
242 2 L/min®E Mne] F2iHE F71sPE vge] I$E MnCOy7b At} 28E stz Az T 1000°CIA 2
AIZE 23519 median sizeZ} 8.2 pm?l M08 2& & Uch AzE AHEL 9% 2 soft ferrite® MnyO, ¥T
9] AL

FR0]: e, AFElgTY, Soft ferrite, B, A

ABSTRACT

In order to make the high purity Mn;O4 powder for the raw material of soft ferrite, Mn is extracted from the dust and the
extracted solution is refined. The dust is generated in producing a medium-low carbon ferromanganese and contains 90% Mn;0,.
Mn;0;, in the dust was reduced into MnO by roasting with charcoal. Injection of the 180 g/L. of the reduced dust into 4N HCl
solution increased pH of the leaching solution higher than 5 and then a ferric hydroxide was precipitated. Because the ferric
hydroxide co-precipitates with Si ion etc, Fe and Si ion was removed from the solution and the about 10% Mn solution was
obtained. The solution was diluted with water to Mn-15000 ppm and NH,F was injected into the diluted solution at 70°C to the
F-3000 ppm. As a result, Ca ion is precipitated as CaF, and the residual concentration of Ca was 14 ppm. Injection of the equiv-
alent 1.5M (NH,),CO; solution as 2 L/min at 25°C into the above solution precipitated a fine and high purity MnCO; powder.
The deposition was filtrated and roasted at 1000°C for 2 hours. As a result, MnCO, powder is converted into Mn3O,4 powder
and it had 8.2 um of median size. The final production is above 99% Mn;0, powder and it satisfied the requirement of high
purity Mn;O4 powder for a raw material of soft ferrite.
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B Ao ALE3 ARE AEAHEUNE SAgAs
HELZRO R Axshe AODFTAY bag filterd] EHE
7102, M0, 3ol F90%el™ Y= 5 umel
slolth) AlRE 4o g AET A9l MnOE
He 97t Ui & IEEE drle T2 w
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Table | 3 Table2 = E4ESZ N7 E3&
oA aNe] BAgAs) Zakg-le] zhzh 150~180
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s Axpolrt, Gite 2 HEF Table 1 & Fed £3
o] Hriael| wigh pH/t 718l 180 gholA pHe
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Table 1. Concentration of the leached elements by 4N hydrochloric acid on the pulp density of the reduced dust.

(25°C, Unit : ppm)

a‘idfj‘;‘;‘; a(mg;’L“)“‘ pH Ca Mg Na K Si Fe Mn
150 13 797 320 185 1248 90 4517 88477
160 15 889 347 210 1343 o4 4683 95085
170 33 1002 352 213 1481 17 747 96093
180 52 1051 374 217 1521 1 3 97071

Table 2. Concentration of the leached elements by 4N sulfuric acid on the pulp density of reduced dust. (25°C, Unit : ppm)

ac(l)c;i t:joul; a(n‘ng/c;l.l)nt pH Ca Mg Na K Si Fe Mn
150 1.3 419 386 176 1298 122 327 90345
160 22 420 347 197 1347 169 323 92684
170 2.5 416 375 222 1420 387 334 93952
180 4.0 497 361 221 1631 303 0.1 95327
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o] Hr e we) vdHes 1= Feol Sig)
FE= pH7}F 30140l HHA YolA] 180 g/LollM= 1
ppm} 3 ppm ©]ATt.

GdoZ &3 Table2 oA pHSF 49 =
e Aot Ao e AAE JehHIARE St
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Table 3 & 222 FatalEd| nizlel wake) sgs}
= (NHCO:E H7iste] X" MnCOE ol
1000°CellA] 243k Fof] 0.1N9] Fke 2 A3 MngO,
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Table 3. Impurity amount of the precipitated MnCO, and
Mn;0, made from the extracting solution. (ppm)

Table 4. Solubility product constants (Ksp) of Carbonates
and Fluorides (25°C)>®

Ca0O MgO Na,O K,0
MnCO; 2250 38 651 65
Mn;0, 1950 41 281 29

Element Carbonate Fluoride

Chemical MnCO, MnF,

Mn Formula
Ksp 224 X 1071 | solubility : 10 g/L
Chemical

Ca Formula CaCO; CaF,
Ksp 4.96 X 107 1.46 X 10710
Chemical

Mg Formula MgCOs MeF,
Ksp 6.82 X 107 6.5 X 107

oF ZA) gk oF 200818 2] Fjojutol 11A] 9] Wi
TEES g Mng Bigoz 3l5slauat & o
de vl Cot EYHE 4TS HolA "tk a1y
1} MnF,9] £85% CaF,u MgFol vlg) uf$- =0
22 Ao 9% 2|7t 7R Ao) dadt. we
A FEdoA B3lEo) 93] Cast MgE A|A3}7] 9
sl NHFE ARS8t

Fig. 1 & f2¢x HCI NaOHE pH7} =89 7}
Zke] Fg-olol) CaF, 2 6 gl¥ 78l 3417+ wnish
Foll Ca®] 57 Yol Aijolr). A= &
S|=7} EA R 2402 ol Wt Cad) f3i=} Wob
A4 pH 4~61A1= Tabled o] AAE Kspz AXbeH
el 13.8 ppm# ALl 7+ 7k zh=t} 22T Feoll
sl Sig AANY 5 9 pHe CaE EglEz A
A e pHZE 2 7] W] o] 47
& A2Ye] pHE 4622 o] AA sl 3Tt

Fig.2 9} Fig.3 & 249 Jd48&9L MasE

2500 4 n
gzooo-

1500 -

1000
8 504

n
0- T »
T T . T
1 2 3 4 5 6

pH
Fig. 1. Solubility of CaF, on pH (25°C, 3 hrs)
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Fig. 2. Ca concentration in solution on F~ as time. (70°C,
Mn : 15000 ppm)
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Fig. 3. Mg concentration in solution on F~ as time. (70°C,
Mn : 15000 ppm)
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Fig. 4. Ca, Mg concentration at various teraperature. (F.
3.000 ppm, Mn:15000 ppm, 2 hrs)
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Fig, 5. Ca and Mg conc.(ppm) on Mn conc. (X 10 ppm).
(70°C, F: 3,000 ppm, 2 hrs)
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Fig. 6. TG-DTA curves of MnCQ; (10°C/min, in air)
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Fig. 7. XRD pattern of Mn;0, manufactured by roasting of
MnCO; at 1000°C for 2 hrs.

Table 5. Composition of the manufactured Mn;O,. (ppm)
Element | Mn CaO | MgO | K,O | Na,O | SiO,
Content | 71.6% 82 320 99 210 60

limit of

. >70% | 1000 | 1500 100 500 100
Impurity
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