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ABSTRACT

In this study, the grinding and wet cyclone process of the dust for the effective separation of high purity
iron powder and iron oxide were investigated. The results obtained n this study can be summarized as follows:

1. By applying the wel cyclone technique for the iron powder{+ 200 mesh) produced from EC dust of the
Kwangyang 2nd stee! making factory, the iron powder of high content more than 99.76% of Fe was obtained
with 47.66% yield at grinding time of 5 minutes by attritor.

2. The particle size distribution of the iron powder recovered from converter dust is quite simillar with
the iron powder of sweden Hoganas Co.(W40.24, W40.29, W40.37, W40.370%).

3. By using iron powder, copper ions are all adsorbed and removed in any concentration ranges of copper
sulfate solution(Cu:100, 200, 300, 600 ppmy).
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—Chamber Ind. Dia ! 75 mm
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Fig. 1. Wet cyclone apparatus.
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Table 1. Particle size distribution of the Kwangyang steel converter dust{EC} as a function of grinding time

by vibration mill, attritor and rod mill

Particle size(mesh)
Grinding +65 65/100 100/200 2007270 270/325 ~-325
Grinder Grinding time{min)
59.40% 21.90% 14.37% 1.36% 1.66% 1.31%
vibration mill 10.23% 22.78% 1797% 4.21% 3.99% 40.82%
attritor 10 24.61% 13.75% 20.95% 4.88% 4.32% 32.48%
20 20.50% 12.23% 17.04% 3.46% 346% 42.31%
30 17.42% 12.78% 17.08% 3.62% 4.30% 44.80%
rod mill 90 31.60% 27.92% 24.48% 0.99% 6.23% 8.77%
180 22.41% 27.29% 22.67% 1.93% 217% 23.53%

Table 2. Total Fe, Metal Fe and recovery of wet cyc-
lone products as a function of grinding time
by rod mill and wibration mill. (Kwangyang
steel dust)

O.F : averflow (—200 mesh)
U.F : underflow (- 200 mesh)

Grinding %
— Recovery,
Grinder | Grinding Total FegMetal Fe
time(min} T
O.F: 3485 | 6354 | 33.26
) a0 UF: 6315 | 8796 75.96
rod il T OF: s679 | 5499 | 13.18
UF: 6321 | 89.99 78.62
ibration mill P QOF: 37.35 | 52.63 6.25
UF: 6265 | 96.26 93.06

mull, attritor-& {HFEse] BEEEREMC] e} By &
RIEEGAetel Mol fEfstach

Table 1<l o4 4 ¢1%°] rod millE FEHKS A3
vibration mill#} attntorZ FHAske] EEN-E Ho}
gl WERv deldE of 5 glgien. 9 attritor =
BT 7S EE AT F55 o 7 el aER
(73 APl ZEME T4 BE dustelld BEEES @
Yrsh 75, -4 gl o]l A o) B B
7F ool vk ez HAEF ofstr|e] ) =
BfLEe] Fastoh

ole] A& ‘Hhgol = THMOE rod mill?} vibration
mill2 EEggsle] SEERS sl Mo Hetskyo-

3.2 HHGAL AISE) WEo 28 EmE B
B dustE #AE Y e BlRE THMoE B

Ale]| 235 R [Elirelalch

Table 2% ¥[E848FT EC dustS BEERIC] o=}
Beigsley SiREERY ¥ EEEHS Total Fe, Metal
Fes} [EIZES vleldl o)l o)wf dustE rod mill¥}
vibration mill 2 BEEERERTS) wial EEgeslod (RN
A5 RWET B Ale)F8el F%ele] +200 mesh
(underfiow)®} —200 mesh(overflow)® 4i&aledc)l. =
2] 4200 mesh{underflow) 2 7172 39 DA 4
#ste] BfEDS ddoh

Rod mill2 9043} 1805 F9F EHY 3 Alo]ZEq
SR FEE SR 18055d wlel Total Fe 89.99%,
Metal Fe 78.62%2] & 63.21% [Ecd = al4ich
2|3 vibration mill® 245 &b 45#4g #5 Total Fe
96.26%, Metal Fe 93.06%2] #i#n:k-S 62.66% BT
7 Wk

o|®lA| EHIEES #EFES [k £ Hhe
o) AR e]Fo|z| A kol Eh LIS Hpo )
A wdgkr] dEelch

i duste ] T¥Epes Bl A|EE€ g4 &
FlEs] @FS @ity fede 4 B ok
7|2 ) EEEA-S RS o2 SRS Weol
#Z etk

Table 3-& Table 22| fiefkel A [EdcE #id RS oA
attritorel] 573 3t B 5 Rl Ao E2e S8
kS Edesle] Feo] ffirel BUEEE leld 7o)
t}

Table 3<ll4 & 4= glXol ThA] B S-S ®F f5R
99% LIk St BRS 45% Lk miEE g 9l
ek

Fig. 2= BIE dustel M SliEe] SRS mikstz]

Aol 2=, A3 A 2F, 19%4



12 BRI - &if - 228

Table 3. Fe content and recovery of wet cyclone pro-
ducts. (Kwangyang steel dust)

O.F . overflow (—200 mesh)

UF : underflow (200 mesh)

Sample (No.) wt, % Total Fe (%)
Na. 1 Q.F: 5160 46.82
U.F: 4840 99,14
No. 2 OF: 5311 46.17
UF: 4680 0934
No. 3 O.F: bi.44 45.26
U.F: 47.66 99.76

No. 1: Rod mill, grinding time 90 min, + 200 mesh(un-
derflow)

No. 2: Rod mill, grinding time 180 min, + 200 mesh
(underflow)

No. 3: Vibration mill, grinding time 2 min, + 20 mesh

(underflow)

A% FRERS FHEEE el 7l

o)W KEERUEET EC dust= vibration mill2 25 Et
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Fig. 2. Flowsheet of wet cyclone lests.
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Table 4. Particle size distribution and Fe content of the iron powder recoverd from Kwangyang steel dust.

Particle size Fe content
+65 65/100 100/200 | 200/270 | 270/325 —325
(mesh) {9}
wi, % 33.16 2443 26.68 12.63 0 0 99.0

Table 5. Particle size distribution and Fe content of the won powder of Sweden Hoganas Company.

(%, wt %)
Product Particle size(mesh) Fe content
name +65 65/100 100/200 200/270 270/325 —325 {%)
W40.24
21% 25% 45% 9% 0 0 58.0
W40.29
W40.37 38% 20% 33% 9% 0 a 98.0
W40.37C 40% 200 30% 10% 0 0 98.0
W40.370X I8% 20% 33% 9% 0 0 97.5
W40.37C0OX 40% 20% 30% 10% 0 0 97.5
AS(C100.29 0% 21L.5% 31.2% 26.9% 23.4% 18.5% 99.9
NC100.24 0% 1% 25.3% 30.42% 27.8% 16.5% 69.9
MH20.23 0% 1.5% 49.0% 4h.6% 3.8% 1.6% 89.9
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Fig. 3. X-ray diffraction patterns of the iron powder.
A; iron powder recovered from steel converter
dust
B: iron powder of sweden Hoganas
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Fig. 4. Micrographs of the iron powder.
A: iron powder recaovered from steel converter
dust
B: won powder of sweden Hoganas
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Fig. 5. Cu adsorption on the dust(CF, EC) as a function
of particle size in copper sulfate sofution{Cu:
200 ppm, dust: 0.3, contact time: 10 min.)
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Fig. 6. Cu adsorption on the dust(CF, EC) as a function
of particle size in copper sulfate solution(Cu:
300 ppm, dust: 0.3 g, contact time: 10 min., Gri-
nding time: 20 min)

100
g0

ac r

&0 |-
50 |

Cu, adsorbed %

40 +
0r
20

10 F

0 -y
0 2 4 8 ] 10 12
Conditioning time({min}

Fig. 7. Cu adsorption on the iron powder as a function
of conditioning time in copper sulfate solution
(Cu: 300 ppm, iron powder: 0.3 g, contact time:
10 min.)
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Fig. 8, Cu adsorption on the iron powder recoverd
from steel converter dust(grinding time: 10, 20,
30. 60 min) in copper sulfate solution {(Cu: 300
ppm, iron powder: 0.3 g, contact time: 10 min.)
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Fig. 9. Cu adsorption on the iron powder recoverd
from steel converter dust as a function of cop-
per concentrate{ppm).

{iron powder: 0.3 g, contact time: 10 min.)
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