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ABSTRACT

Reduction hehavior of stainless steelmaking dust by microwave heating process was investigated using coke
and charcoal as reducing agents. Pellet dust and stamless steeimaking dust pelletized with reducing agent
were reduced by the heating upto 1,000C in microwave oven. The results showed that charcoal and coke
seemed effective in the reduction of metals from stainless steelmaking dust by microwave heating and charcoal
was found to be better than coke. Degree of reduction seemed similar with the power of 500W and 700W
in microwave oven. Dusts were rapidly reduced within 20 minutes. Reducing degree decreased in the arder
of Fe>Ni>Cr.
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Table 1. Chemical analysis of stainless steelmaking
pellet dust. (unit: wt%)

T.Cr|T.Fe| T.Ni| CaO| 510 JALOJ{MgOMnQ| Zn | C
128 24.6( 2.7 | 1681 4.8 | 0.97 |435| 25 | 245 0.5

Table 2. Particle size distribution of stainless steelma-
king pellet dust. (unit: wit%)

Eize(mesh 7 (18| 40 | 60 | 100 | 140 | 200 | 325 | —325
— | —|23.08(20.7020.23] 6.72 111.52|14.74) 3.0

Table 3. Proximate analysis of metallurgical coke and

charcoal for reduction. {unit: wt%)

Fixed Carbon| Ash | Volatile Matter| Sulphur* | Maisture
coke 40,43 487 11 0.77 44
charcoal 75.2 10 238 0 4.5

*moisture-ash-free
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Fig. 1. Schematic diagram of experimental mucrowave
oven.

Table 4. Technical data of microwave oven used in
the experiment.

Model Type G § MR-151M
Rated frequency 60Hz
QOscillation frequency 2,450 MHz
Rated voltage 110V 220V
Rated consumption power 950W 950W
Rated high frenquency outpuff 500W BO0W

Ade]apo) S, 29 A4F, 1993



12 TEFEY -

a7 19 Zow| 1oAleke I 42} o)
HHr gy 5L R 2dfe] o}
L2 Azt

*

MFe=_1¢
T. Fe

X100, (%)

Cr*
M.Cr=— x 100, (%)
T. Cr

W
MNi= 0
T. Ni

)

(*: acid soluble)
3. Afgun o o3

3.1. Ol0|2 2R}t Bl MSXE

dutal e B ale)zBold 24 Age] BFHslude A
Bl whbtarede FeAez Aelst ded,
FEAY 7duiae] A FdoezRe 497 Hys)
ol Fol7l= Hiel mlelz2 sl Flde] A5 AR Aukel
A FdsA oAt S4gck DedAe] T
mle]lZ R} vl du] QA7) 2E9 [l we
E1 R | Y I L T SR ) [ R B R i
dard el #r)d EFEEAEE, A5=), FF
Z+ F)=h Dt Ae mrede ks werph

a3 244 B g ol sAY HEAe] gl ARl
Ay vlolzzwE EuAzle ddd F4a g A
EA4e] & Aix vlela2ud BrHieg Ay 3
7} dolal g 2 galEr} o7 Holrhetabell 24
A oAl Aldelth =3l o) —r7‘r21 S 5545
3kl = vlolaHAE Fibs Ao Wk
o uf mpo) ZZ A off Hottof A Hog) ) Hoof] F2] FTpEm,

# Fa2] vlo|ZZ gl 3.2 X1 Fmagnetron)
oA AAEAR N AE7 2Rahg Sl wrtd Ao
Ao}z s whalEA] gke Fie dAus sl T
Artd A2 AT -FrEAn €2 upfic) o & 2L
FEF F4-E A w wlo)aR e} ofuixg Fld
FA £ M4 £ el AE 100 g vle]|zRAE
AMg-ale] 5 Fub rldElds of 22® 2XE v
sl eh

# 59 A ojeslA xdste] Lidd Poiq

Azlolmz 2] b A% Wbl glee] A=
WA AR, S g5 Al v o
Foh 53] padad Bu R mIak A% 7

29 -

JAVAVAVAVAVAV

a transparent

b opague

JAVAV RV Vv

¢ absorber

Fig, 2. Interaction of microwave with materials.

Table 5. Ts of some materials used in the experiment.

Materials | Weight(g) | Time(sec) [Temperature(t)
Pellet Dusl 100 5 504
Limestone 100 5 72
Charcoal 100 5 392
Coke 100 5 300

dxe] MEAY Hy FtEEEst g el
ofe]ZRd Fulg whERFE FLR ou#7} 3
$e S gle PR BEH 7T 3 dEEd sl
#=4=d(dipolar loss), ] = ¢]gKion jump relaxa-
tion)3} A 8lEAF Fohm loss eflect) 2] 374=|7} 4l
ot gE s AS AT A AL o
Z ateld glz] ok g=e] EdlEke AgHAM o
ASL A7)Abe] o Falel] A dFhs A e ok w2
TJH-4 At A=EE A7 5% =4 E
T A HE= i’- E}EJ A2 Aed A4r)Es B4

—'“=lj o2 qld Afda dr)det AL e A3
AgEd HEz f;;% Aol ALK o2 7)
T7F Abdsle FeE 45E e Ay 3H

& 3¥Hresonance effect)d <.elc), 22 o] gz)=
Mg HE rle)ZEe) 7lEaE ddstede HES
ol #T0 aAlR ol Hz olskr|Fr) o g
Holrk o] o|2ol wael A4 Azeed & o
27he 71R olda FFe] shid] 45 olF o o]
HE olsho] defubr) o] Py HA} AFE HH
7] ]3] o248 HEsSHE Ader PEch =
e FlrE Aes A% 22ald A5e A=Es}
we G3e #H= AE £4drtels} o] 7jtEs EF
#ir] g Frlepol A &3] el WhE A Azha] 2] o 5
& vlolZRa] PR dejuie] ddd=bele F

J. of Korean Inst. of Resources Recycling, Vol 2, No.4, 1993



REESU L

N

1003

~w— 55D 700W —+— S8SD snow
860 /'
e
o T
@ 800 _/
5 A
3 p
¥ /
E 400 4
- /
200! )
- T L T T ‘.-F—"V"‘—_V_—‘l
OD 1 Z J 4 & <] il a 9 Elad kR
Turie, min
Fig. 3. Microwave heating of 3.5.D.(stainless steelma-

king dust) in microwave oven with power of
500W and T00W.
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Fig. 4. Typical heating behaviour by irradiation of mic-
rowave on the S.5.D with coke (SK.}and char-
coal (S.C).
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Fig. 5. Weight loss of 5.5.D wih coke in the S500W-mi-
crowave oven as a function of heating time,
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