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Abstract @ The properties of dust collected from electric arc furnace of ferro manganese
production units was investigated, and also the metallic manganese was recovered from the dust by
aluminothermy process.

The ferromanganese dust collected from electric arc furnace contained about 15% of manganese
oxide Mn304) and 9% of carbon as the contaminant, and have a 5um of 50% median diameter
and irregular particle shape. The carbon contaminant in the dust could be reduced until about
0.1~0.5% level by roasting in the air at a temperature of 600~900C for 60minutes.

The recovery of manganese could not be carried out using only ferromanganese dust from
electric arc furnace by aluminothermy process, but the ferromanganese which contained manganese
of about 92% and iron of about 5% could be obtained from the mixture of ferromanganese dusts
from electric arc furnace and converter. The best mixing condition of dust fixed at electric arc
furnace dust / converter dust ratio of 1:9 and 2:8, and the mixing rato of 3:7 or more could not
separated the metal and slag from the reactant after aluminothermy reaction.

Keywords : Electric arc furnace dust, Aluminothermy process, Ferromanganese, Manganese oxide,
Roasting
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’51 7] dgoll F2et "Hanl vheS 7de & of 131 g= Aste] A7 WAel of 120 mm,
ot 28BR H7)2 BAS Mn,0,°] B S WA oF 50 mm, %°] 160 mm¢l T =
xdg B QXA W7F ARG FZsll ) 7H el $3% ohs, 10~15 psiz 7FEA 7F
ofo] AR} ol gigt Arlz BAw gz WOkl FVUES EAGCIY 1 #2). Al H2
Bxo] Wi B 137 Zom, U749l Al B g Hrgel Zeks w71 fdf & =Y W
oro] 4 Qake Al (1)o] 7]olste] HRS AlsiEo) = AR %J—‘?—Oﬂ 27 °f 8 mm, Zo] °F
BE Mny,O, B39 702 sHAste] 4bgaty 30 mme holed WS Hh& el7jef £ Mg
o . Hatwk KMnO, _l;l_m-_o_ 2t & =7 9F 1
. /\]%_101 /\_g_% ;‘(17 ‘E‘ﬂ% 800 C°1/\ = =22 HiT T -
o Awel A8 1= I mm, = ¢F 5 mm, Z°] 100 mm<e] Mg &S
Table 3. Quantitative phase analysis
Mn304 MnO C SiO, FeO Ks K [KO.5Mny0y ¢ .
sample | (nhon) | (Mh Oxidd) | Gaphitd) | Qanzlow | (OFD | M0t | M0y | Ge | 1.5H,0 | MnsMnaSisOre
EF. dust| 149 4.4 9.5 29.0 | 0.7 87 10.7 | 4.5 14.8 2.9
converter
dust 97.5 2.5
oF 60 27k viASH AS ARgSFITH A o, Mg @2l Asfsto] Al Hl=3 wF
gol AW =S sheirk
232 9= EA9 &9
Table 1oﬂ BT A7)z B Az B
Hﬂﬁhﬂ7]' HEE 71— T'E_L;ﬂ% ;—g%—@- _%l‘ O]%g T":_L Ceramic Container Fusefnr Ele<?lric Ignitor
1]_]/]_ O]: 31g_4 Al __E_U X< —53.7]“ 3;‘([_% _—‘5:_@_7]?_] wiHole in Bottom Ignition Mixture
Mn304+A1
A5 4 shaker mixero|] FYdlo] 10 oA S5
5 Ege % Al HE29 WeER Agsilrt J,
_ o Cover Hole
g2 whge] #aAE A8 Al BEe fn ‘
99.8 %oldel ZAor, H=1 WRgAS] FdHS > 1 Therm ; der mi
=0A7]3 Fele folalr] o 2xom 9He Fig. 1 Thermite reactor for powder mixture.
200 mesh olatz Egalol AFgaTH2]
233 THES Al 929 4EPY 3. @m % 1™
A712 23, A= Z% Al 2H9] 29t

Table 1. Mixing condition of E.F. dust and converter dust

sample E.F.dust(%) Converter dust(%) Total dust(g) Al powder(g)

o)) - 100 100 31.25

@) 10 90 100 31.25

3 20 80 100 31.25

4) 30 70 100 31.25

) 40 60 100 31.25

6) 50 50 100 31.25
E.F. dust : Electric furnace dust
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Table 2. Chemical composition of E.F. dust and converter dust

Raw material Mn Fe K Ca Zn Si Mg Total
EF. dust 48.800 | 3.200 | 21.400 | 3.440 | 19.900 | 0.991 | 0.193 | 97.924
Converter dust 88.200 | 3.440 | 0.138 | 0.196 | 7.660 | 0.114 | 0.031 | 99.779
Fe;O3 Powder 0.189 90.8 0.003 0.03 8.79 0.035 | 0.008 | 99.855
3.1 §2 Ezlo] EY Aol JrREE 0.01~5 um ol HEst
#® 20] s A Ko 0.1 gm AFo] HFH qlom F7
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[A] Converter dust

[B] E. F. dust

[C] E. F. dust ([B]x10)

Fig. 2. Scanning electronic micrograph of converter dust (A) and E. F. dust (B, C)
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Fig. 3. The influnce of roasting temperature
on weight reduction of E. F. dust.

W)z 2l Wadl OF gE ARE 859

3t7] 9IsliA, 600~900 ° Cof Zb oA of
60 27+ Hiagt Az B 94 AEe
ok2] oh2 AtsPd B (Fe,0:)& SHHIE 7t 50
e Al HEY dhges =
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Table 4. Chemical composition of metal ingot after Thermite for mixture of Fe,O3 and E.F. dust

tefifﬁign?;) Fe | C | Si |[Ma| P | S | Al | C |[Mo| Ni|Cul V| ol
600 [72.10] 0.35 |>1.50(12.90 |>0.11|>0.06| 0.30 | 0.08 | 0.50 | 4.00 | 0.2 | 0.04 | 90.28
700 [72.00] 0.14 {>1.50[12.20 |»0.11|>0.06 | 0.30 | 0.19 | 0.76 | 0.85 [>0.20| 0.09 | 86.55
800 |73.30| 0.21 [>1.50|13.00|>0.11 |0.06 [>0.30| 0.127 |0.425 | 0.507 | 0.13 | 0.05 | 87.76
900  |70.70| 0.50 [>1.50|13.70|>0.11 |>0.06 | 0.3 | 0.16 | 0.63 | 0.72 |>0.20|0.07 | 86.51
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Table 5 Aluminothermite reaction of mixture of E.F dust which was roasted at 800° C for

60min and converter dust.

Electric Furnace Converter | Total dust | Al powder
Sample dust (%) dust (%) © (@ Metal (g) | Slag (g)
(D - 100 100 31.25 31.9 92
2 10 90 100 31.25 31.8 112
€) 20 80 100 31.25 32.8 109
4) 30 70 100 31.25
) 40 60 100 31.25 Nonseperation
6) 50 50 100 31.25
Table 6. Comparison of oxide formation energy
AH298 o
Chemical equation °C Melting k), (A+B)=0 AH® (298K)
. (Metal+Slag)
(kj/mol)
Mn3;04=-311.7kcal/mol
1/3Mn304 + 4/3Al B _ 4.184j/cal=-1387.8kj/mole
—Mn + 2/3ALOs 655 329 325 | AL,04=400.5kealmol » 4.184j/cal=
-1675.7kj/mole
g H=2Y ReATNE ® 59 Heskiith of Hlawstet [2] . olof st Al H=Hl vt
WA Mz 77 d7nlE Ha=U Wge & Al 655 k]/mole®] o7} HAYED, ol=
Hol aTAmel BUsl Fed MEWD 24 Mad} Shy ALO:S BHF & U 329
ingot 18 & Atk AABS] Fl WEE  kJ/molentt WA &S AolIAE B 4 Uk
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Table 7. Effect of Al powder for reduction on aluminothermite of dust mixture
Dust Mixture(g)
Al Powder total(g)
E.F. dust converter dust
10g 9.1%) 10 %0 110
8P 20 80
10 90
20g (16.7%) 120
20 80
30g (23.1%) o %0 130
B 20 80
10 90
40g (28.6%) 140
20 80
Table 8. Chemical composition of metal ingot produced by aluminothermite process
Al powder Dust mlxtére ® Chemical composition
® EF. dust | %™ | Mn | Fe | Al | Mg | Ca | K | Zn | Pb
r dust
20 (16.7%) 10 90 90.2 | 7.1 0.2 | 0.04 | 0.01 | 0.02 | 0.16 | 0.072
30 (23.1%) 10 90 92.7| 5.5 0.3 | 0.01 | 0.01 | 0.01 | 0.05 | 0.042
40 (25.6%) 10 90 834 | 4.4 11.2 | 0.01 | 0.01 | 0.01 | 0.03 | 0.026
20 (16.7%) 20 80 899 | 8.1 0.9 0.02 | 0.02 | 0.02 | 0.13 | 0.069
30 (23.1%) 20 80 90.1 | 55 2.1 0.3 0.02 | 0.05 | 0.05 | 0.035
40 (25.6%) 20 80 85.4 | 4.7 8.4 0.01 | 0.01 | 0.01 | 0.03 | 0.023
Mn:O4 AFRLESY A7|2 EX de2 23 2
FE 100 goll AR AlET 10 g0.1%)S & 3.3.3 25979 R
A B9+ 2Pt ofdy Ha2d g2 7| AZ12 Xy M2 F2e =g+ 10:90,
< 4 QI8 ol MnO4 AFshEo] Al 2hd HF 20:809] 23 =ZFE 100 goll A AlET
<A (1)o] BRSE A H]go] MnsOs 76 %, 20~40 g(16.7~28.6%)= 243t H=2H ¥hg A
Al 24 %% A& st A7l IRHlE AE9 S5 Yo RS F 89 A5k
o] BEsh] fiEel Aor FHHM =8
AU 23 S§E0] SUAE AT =Y S5UY] 8 74 dae 27 294 o
o] 20 g(16.7%) °’FQ] A+ st 2 gH= L AfY Mn 83~92 %, Fe 4~8 %, Al
gl wkgo] Fostiion, Al 28 Ed%e] 57t 0.2~8.5 % HAY= & 4 Utk FW) Mn o
drE 5 ool Fete Ade Hiit &2 TEARD AIRE H7FF 30 g(23.1%)°lA4
ole} A2 A2 M7= X A= £ & 90 % o=, L oldolMe= 83 % older @
Hle] BAGle] RE FAsHoY EFH|7L 5|8 HAashs A4S HAoh ot Ane &
10:9091 749+ 20:809 AfEHT 2 559 A= g AT £g2 HET vhgo] &
=5 e Hd 8 o 29| Alo] F&7 el E9dE Zo= Alm
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