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Abstract

The sulfuric acid leaching of ferromanganese dust was studied. The effect of acid concentration, reaction temperature, stirring
rate, particle size and solid to liquid ratio on Mn and Fe extraction in the solution were investigated. It was found that the leach-
ing rate of Mn and Fe increased with increasing reaction temperature and sulfuric acid concentration. Examination of data by
shrinking core model suggested that the leaching rate is controlled by chemical reaction at the surface of particle. The activation
energy for the leaching reaction of Mn and Fe were calculated to be 79.55 kJ/mol and 77.48 kJ/mol, respectively.

Key words : leaching, hydrometallurgy, kinetics, activation energy, chemical reaction
.M E A gaE FAAE ARgst] Azt ot 58] W
e B9 AT VSRS 4] A7) el £
B e 71AA AEE JiAdE] S e Eel = A g S =i oy 1 B [ RTAS ! 243
24 de) AgHE, ARTHAINE PHEAE 3 SEEe) gue 2Ees g0 gusd AR
23 9GS g} olgh Wk & WAk AdE| (3 AOD (Argon Oxygen Decarburization)Z oA AkAe}
WHE A BN AR FRISll 8§ Ol2E 7kAE FAYste] o) Folunt? B, Wrel B
Shelsl7] = o}llt'&, EH’?—%% @373:194 33*5112 *1—%51 =30] Ferth w7 wizo] AN gile] S

o\

o
Coles AR

sto] 23] dejgE HxlEa 9l

- Received : September 4, 2015 - Revised : October 7, 2015
*Corresponding Author : Ho-Sang Sohn (E-mail : sohn@knu.ac.kr)
School of Materials Science and Engineering, Kyungpook National University, 80 Daehak-ro, Buk-gu, Daegu, 41566 Korea
(©OThe Korean Institute of Resources Recycling. All rights reserved. This is an open-access article distributed under the terms
of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0/), which permits
unrestricted non-commercial use, distribution and reproduction in any medium, provided the original work is properly cited.

-+ Accepted : October 16, 2015

24



ol o3 A=t HRIE T W A= 25

o] "7k AzFAG wEt Mn;047F T35 2ES
ARG Mns=rt @2 AF$] #510] o1}, AOD
o} 7+& e HER7ke] "Rk ddA wEAskE J
R giFEES Mn;0.0F MnO2| “JElZ EA5HH,
AL 717t ulg- =2 EFoltt

oz o] gt H2Y7 AFF Gl WAYs=
ARES dH3 2712 HAslste] WA st
A7|=ol A Bl Mg Az 985 AME
7= Y 8, Kim 52 o3 Az JR
S olgdly Ik A2 AR Sl &
Frly 245 93Uy AE 25 3gHdd st
of AEsidt? 2y F& 9IRS QA &
Fujgolu Ae|Fo] Pzt FFHo| u|sle] 17jo)7)
ol AA|Helx] Bet TS 7EA AL rt.

SHH, MnO, “JEl9] W7 Sty L] £
oA ¥lawA e Aoz defA 7] wiEel o
o] 739 FYAES Y Sedulla T e A
A A& sl JukY HEE AR o BN

Yo EA H|FEHZe] F7] wEe] T Jart

o™, MnOy7t A" Mn,O,4b MnO2] Al

EAs7] W] HEo] gold FHE 7 kS
olg3le] AetA HEZHZE FZE

Lee 52 #AALS
shirE WS &Y aeig mRd dog &)
sl FAXE 59 MnOy7F ZHRste] FHd) AEE2 oF
67% HEQ Ao® BTt

E Apode SA e H2u Azl 2y
e ARECZRE J£E MnSOE A7) 9
sl Ak AEAR AMgsIG o, IR Fo] {7t
T2 Fed] AEEA mAE Ak

(o} 3]

= =
L, We2E, wHkEE, drein] 8l Qo] o] of

Fig. 1915 A84X9 2AEE Heflidith A8
¥ PN

q
NS

N
it
~
b
_0|L
2
H
N

W& (heating mantle)® HH2E 4GS 222 /1L
T A B IE AYE AT 4 S pH
meter2} ORP meter (model HM-31P, internal reference
electrode solution 3.3 mol/L KCI solution)& A3}
o] golo] pH, Eh W3} ¥ 2EE Yk w3,

A8 % 289 22 £8P ddale] 85
& WhgE o] XSl WASE oYL, @

. Stirrer

. Condenser

. pH meter

Eh meter

. Thermocouple
Reactor

. Heating mantle

_.
~NoO oA wN o

=
Walth HlE 50 ~200 g/L, ¥HE2EE 40~90°C,
el FEE 15~3.0 M 2 S JPsisict
HSzo dFEre ke B3 & A9 2k
o] Eeshd A8E FYstal, AL A0 E 5 mL

Table 19 B 2189 AL YeRASIth Mno] oF
66.85 wt% FfEo] o, ETEEE Si, Feol m#F
Ui Fo] EAEA.

Fie=E AQs] S8 ol A8 53 FEvE
AlxkshATh,

MnO + H,S0, = MnSO, + H,0 )
FeO + H2SO4 = FCSO4 + H20 (2)

AA o] HEZH H2EE Mny0,8F MnOZ A F
BoL}, AdEo] MnSOLIERE kel FagH] ALk
< FH] diitel] 2 AT AltelME A MnO

2

Table 1. Chemical assay of ferromanganese dust (wt%)

Mn Si Fe Zn Al Cu Ni Sn

66.85 | 3.85 [2916| 0.07 | 0.02 | 0.11 | 034 | 0.11
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Fig. 2. X-ray diffraction analysis of ferromanganese dust
used in this study.
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Fig. 3. Scanning electron micrograph of ferromanganese
dusts used in this study.
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Fig. 7. The effect of particle size on the leaching efficiency.
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Fig. 8. The effect of stirring rate on the leaching efficiency.
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