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1. BpESd 2y MRS BB (Cu), FHHE(CwS), MEME (FesO., Fayalte(2FeO  S10:) = {RHTER
AL (silicate &} #EE M) = ﬂﬁl gles, o F il MEE EAH SIEWHSEE Cofifd, CuwS
B, Cu—CuS HEFHLH#e R ot

2, HEE T = FHERLEF 20T :ﬁ.‘-"ﬂ"ﬂ Magnetite 7} Hematite 2 BS{l % o Fayalite &} [MisfeE TEm
s Ae® BRErch

3. MRSt 2 KA polA el pH B ERAIZIY, b E4Eol S WA,

4. A fFgeel AT HESW Y work index = 10 FFRY #53E0 E{L 22 A9 25~27 kWh/ten ©]
. 2 W e Bl 29 Z 9% 356 kWh/ton ©I T,

5 s 9] RaR] EBkRES WA A, Favlite(2FeC - Si02) ol 3 Magnetite (Fes04) 71 B2
7 sk

ABSTRACT As a hasic sludy to recover the copper from the eopper converler slag, the characleristies of
converler slag was studicd. The resulls obtained 1n this work are as follows. 1. The copper converter slag 1s
composed of Cu, Cuz3, FesQi, Fayalite and silicate. 2. I1 is supposed thal magnetite in converier slag 15 oxidized
to hematite at 720°C and this phase is soluled 1o fayalite. 3. As the converter slag 1s added in the water sclution,

pH inereased and the heavy metal 10ns in the water are adsorbed oo the slag 4. Work index of the converter slag
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cooled for the 10 hour and the 2 hour are 25~27 kWh/ton and 35 kWh/ton, respectively. 5. In the case of grinding

test of converter slag, fayalite in converter slag is easily grinded than magnetite in converter slag.
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Table 1.

Chemical Composition of the Cu Converter

Slag.

Composition Cu Fe 5 5102 As

(%) %.61 [61.81 | 134 |16.38 |0 011

Composition 5h B Fh Zn | Festh

0O,

(%) 0.06 |0 008 | 0.12 ; 0.37 | 42.6

st glen], 1k MRS A Lul 2 el
delR WRIEEHERE 78k, &% 2.5em,
®0] 1L.5em A71% Hh& THEHE. ol &
< MMESte EPMA 473 #ajene] Ee ke
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2.4, BuRE B WY —A i skt Wl 2 R RS
DTA(West Germany, NETZ fit)& {#Hste RS pmsET. olE HF SR No.l1500
Elg #Eso 2o Hale] AmESTES ’ﬁ'ﬁ]’M_ Emery paper 2 EMi= HEET £, 0.052m AlO
v SiTiES-2 olzit 2}, paste & {ERIGle] 304 SHEES T WA E9
—Sample weight : 100.3mg BrE S SLEammesS e #Ests oy, olue
—Heating rate * 10 K/min. B2 50 fFsivt.
— Atmosphere * Air Photo 12 w3 EAL 100E Hklel #HEAR
—DTA range | 12.5 £V/em 2], Photo 2{A)E 4 MR, Pholo 2(B)= 2 Fffd
Photo 2(C) & 304 Bl #H#Eel MHgRE,
3. BEMR Y EE oA of o oole wheb gel wE OB 1
Fridl e AT, Cu 2 HIHE#(Cw=S)E] #Hk
1. e fb7h AREel Golid Wk, wE L 309, 28
HEHES B9 BHo=2E &dl fda 8 M, 4R SleiAs Wrfllfksre] T #Hk

(A) commoen phase of copper converter slag,  {B) columnar strecture sone,

{C) the region of magnetite exisling, (D) the region of Cu-CuzS existing

Photo 1. Photographs of copper econverter slag. (¥ 50, cooling time = 10hr}
(D Cu @ CuS @ 2Fe0 - 5i0: @ Segregabon &) magnetite)
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Fig.1. x-ray diffraction pallern of the copper con-

verter slag. (cooling lime= 10 hr)

Tahle 2. EPMA of Copper Canverter Slag .
(2} Points of Cu and Cu:S (%)
Pomt Cu Te 5 As tat Comp.
U<0 Sem) (96 6907 | 0 2057 [ 0.00417 0.7270 |97.6275| Cu

20<00.5em) |79 4729 0 4030 |19 2356| 0,1237 |99.2552| CueS

10>0.5cm) |93 8429] 0 0326 | 0 0234 | 1.8871 |95.7850| Cu
| 20>0.5¢m) [80.7708| 0 0382 |18 8177| 0 1560 (98 7837| CueS
{b) Paints of iron oxide and silicate (%)
Pomt | won oxide | 5102 [AlQs ] Ca0 | MgQ | Compound
3 67.64 |29 99 0.00 | 0.00 | 0.55 | 3Fel - 5i0:
4 83.96 |66 8217 22(1.38]0.02| Segregation
5 96 76 0.511.47 | 0.00 |0 05 FaiOa

ALEgel g, M1 A1E, 1992
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Fig.2. Phase diagram of Cu-5 system
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Fig.3. DTA curve of the copper canverter slag.
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Fig.4. Phase diagram of Fe0Q-Fe:0:-3i0): system

w“ o Hagnetlte

\!13:

“istive /\/ /\/\/\/\

a0 50 60 el
Fez03{%)

the] &&E JE CusS o 22 Fibdpel 530T
Mol Hhmeo ELEES Jdoo uel 1%

B OBHEES VeI, SEE RE 7207 e

of M IEESH 18] magnetite 77 hematite(FeaQOs) 2

BeibE el uhet 2k =2 BEKEEC] deEluA g0
ol 7 et o 1430°C WEEAlA FRIEA 2
Tt o] @iEs HESU I kiFSS RStz
9= Fayalite 8 BIEL(1205°C)RTHE °f 200C A=
;A Btk ol BHRE Figd4d 3ITHR
A=y 2 F e ANMH, R F9
magnetite & EE{Ll v}l A HE hematite 7t fayalite

B - BEE - EE - 5

s woler
p wasie water

St
R

pH
> 4@ w

-

— M 2 [n

1 L 1 I
03 56 700 150 00380
Slog adcitien(g)

300

Fig.5. Effect of the amount of slag added an the pH

of solution.
{agitation iume = 1{} min 300 ml water, —1 mm

size)

whol o] g 2] EmEe] Ewdel o
Fgdel pi = wWinsle e, Qo HARME
300 ShellAe) AiEHES pHe= &4 8,99 54 5
GeER T qlek, olgE HMge dWmsda 9

Zo] 225 37} FH% magnetite 3 ¥H-S0] 4 Fayalite 7} i spols  gefigiel olel oH 2
olife, ofel w2t gHel dedE Aoz IH famel EEEE Aoz KERY2 ous} 2t
Ay
Fez8i0 + Ha0 — FeSi0s + Fe* + 20H"
3.5, gelae] HKiEHRPY $E mekd olT EETOE FElREd ARY
b EAl 2 Sl uwhE kEREhe] pH Bk B9, fegel FIFEE KiEkel grielsgdd o
Fig.5 = W - #51ES 179 BuESel 2(—1mm ¥ g ol _5_ R e —E8 BHE ol2Eeol kEEL
BF) S EAS K GRIITH B scrubber 4 el ke s en o
S0l HIE pH S| BMEE dehd Aoz 8 sl e BRR oles
o 300 mi dFll A WEFETH TEelA B S 9= Table 3 & RiFD BE7KS} 2EMOKEbSl B& IEE
Table 3. Effect of Heavy-metal-ion Adsorption Using Converter Slag. {ppm)
wow water | slag | pH | Cuo | Fe | As | Pb | Zn | S | Bi | Mn | Cr | Cd | Ca |COD
waste Water 3.0 (161 |47.7| o0 | 15 [ 333 | 5.0 <06 82| 0.4 [ 111 | 929 | 255
11 300 | 4.0 | 0.6|101 | 230 | 08 | 159 | 2.9 |<0.1 58 | 1.2 |37.4| 266 | 118
12 300g | 4.0 | 1.9 | 77.9 | 176 | 0.4 | 132 | 23 1<0.1{ 5.2 | 05 |34.4| 246 | 08
13 300z | 4.1 | 2.4 |54.9| 167 | 0.4 | 107 | 1.7 |<0.1| 45 | 04 |26.6| 219 | 73
w.w waste water
J. of Korean Inst. of Resources Recycling, Vol.1, No.1, 1992
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MEARIIE RS [UASE Bond 279 #9EQL
obdf] el fLASHS FA4LE Ealrth

Rref(lO/{Pref - 10,{ VFrcI‘ :’
Retp(lﬂf‘leEAp - 10/0/_1:“21:13)

Wilexp) = Wilref) *

P ! aperture n microns of the screen ihrough
which 80%

pass, ptm

of the ground product will

F " aperture of the screen through which 80%

of the feed will pass, 4m
R . Grinding rate(g/min. % 0.66 X
Wi- Work Index(kWh/ton)

< 107"

ref | refrence samples.

exp - experimental samples.

Table 2 9lA & o Sl H Zo] wH Bk

A ¥ Feals oSy
v 2Fel 530z Tu
r

T CueS
_AWL\/\—'\JM\(V
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|

TQ 60 50 40 30 20
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Fig.6. X-ray diffraction patterns of the copper con-
verter slag with different particle sizes.
{Grinding ttme=15 min, cooling lime =2 hr}
(A) 100/140 mesh, (B) 140/200 mesh, (C)

200/325 mesh.

Table 4. Results of Alternative Grindability Test. {unit © %)
Sample Mukuk slag{10hr} slag{2hr} ‘—‘
Grd. Timel(min) 15 20 15 20 15 20
Size{mesh) +100 .27 .35 0.46
140 19.3¢ 5.44 7.47 1.22 42 98 17.8
200 97.83 18.11 92.84 23.78 20.05 34.0
—200 52.55 55.34
335 24.30 34.28 10.38 15.7
—325 52.15 40 72 26 13 32.4
Daosim 110.0 B1.1 96 & 81.6 130.0 107.7
R 1.588>10791.284 % 10791 651%10791.330 % 107 "1.421 x 10791. 220 % 1077
10/¥F — 10/¥F 0.654 0.812 0.568 0.657 0.427 0.514
B18/VP — 10/4F) 1 G‘-e.gxm‘a&mwm“gg 378X 10748, 738 X 1075 07R ¥ 2075, 271 R 20
Wi 22 6~24.8 | 25.0~27.0 37.6~38.7

Ade)stel 2y, A 1A A 1E, 1992
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1. fEsEE oo e SRECY, ﬁ”ﬂ%(Cuz
S), FEiNIE(Fes0.), Favalite(2 FeQ - 5i0:) 2 R
B (silicate 9} HER{bAME ol 3lom, o & ?
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2. MyEsd e FHiERAF 720CHELAA mag-
netite 7} hematite & F{LE S fayalite 3+ BEEHE
Easis e ® BHEEc.
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