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Recovery of Zine and Lead From Stee] Dust

by Submerged Injection Smelting Process

Nam-I1 Moon, Dae-Kue Choi and Yong-Hack Lee

Dept. of Metall. Eng , Chonbuk Nalional University

ABSTRACT The submerged injection smelting process was performed to recover Zn and Pb from steel dust

throuth vaporization and to investigate the effect of temperature. slag composition, injection time, gas flow rate, elc

on the recoveries of valuable metals. The results show that vaporation rales of zine and lead increased at higher

temperture and higher moral ratio of ferrous to ferric oxides. In the initial stage of submerged mjection of nitrogen

gas, the molten slags of the dust have high value of molar ratio of Fe®' /Te* and hence zine and lead can be effectivaly

recovered .

.M E

FAA AR Mg w59 2A4 D cokes 9
i

AR, A AEE A

2EAAYE WAL A=zL Adyde SE3udd
gk #HT AT 45 TUHT AT B
Aot DRy HPMI cokes T LF L
28 ZFYete] LuflolA FHL S8 § 4w F
7o gguda 28 gEsle Pl g,
A7) elvA == dgtal 0,8 AMEEle] Deg
Yor, w34 e dig g 5§43 89 &
ote] AEE e dgelrt. wels @xjg o

aTtEe) Aass Al 29UE & 5 zled
71 el wa] ddde A 2Eg 5 9
= 5 e HHEE I v

Sgdde dad u2YE d48Es 42
AFgHes B Heoz 7 §g, 2AE
Zol, vlE g deE 52 BFHoRE L A7)
AEHs| Az 732 Addeie =48 A4F
S R SEEAEe FE HEE FH NS
o Qo vlwat Aubel Sol A plasma ¥

g A7 oA 2 B4 (stce]
~dust) & EEHo R sl dFF AldgEn

AW, FolAs A7IL AF el W ux

Eg 4uste] Wz & WRE 1Y A7 23

Aol e, A 1A 2135, 1992



gt
2] 8}l A]D{]EQJ
89 &I 3
A gt
dust ®1'= 15-26% Zn, 3-4% Ph, 4-6% Cl Fo
Grfmle] glent, of& 2 Az ukdlo Ereaﬁo] 2
AE 2] ekot, elzle] Azt F EAR
AFAA steel dust 2] Heg BPRe=zE
' ”EV# &3, 3
&9 dAzAg o|F5t Zn, Pb §
%‘\2'—} AA =] el
%2l steel dust HE]E 2% plasma
of Tl 7kl of el F el S’,M of 2
Eetn inh. B d 29 AwEde

ErS o3 ]
I =%

H.L?l_‘a

CRIR

:Lcﬂ §]
steel dust ¢1

FHETE
1
Gas <Caoling system? L
Kantal wire
Insulater wonl || Sueton
Control 7 Sleg
Box . .~ Mgo erucible ,
Thernocup]c(P.R) {Bag hlter>

Fig.1.Schematic diagram of experimental apparatus.
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Table 1. Chemical Compesitions of Steel Dust(wt26) .
Gradient
O g | P | TFe| Co | Cd s F | S0:| @ | a0 | € |Agpom
Sample
Steel dust 2262 4.18 | 31.75 | 0.24 .04 057 03l 3.14 3.43 1.74 4.96 102
Washed
20.41 | 3.90 | 33.21 | 0.27 0.03 0.41 032 378 (.31 178 | 0.40 105
steel dust

%® To wash steel dust with the distilled water{200g/1) in the stirred tank for one hour.
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Fig 2. Zine content m slags as a [unction of injection
time of N2 gas al 1523 K.

Standard Free Energies of the Reaction Related to Submerged injection Smelting of Steel Dust.

Reaction L'IJGD "\J) IR
Ce + 1/2 Oz = COwy —-111860 — 87 78 T (1)
2COm + O = 2 COum ~564840 + 173.3 T {2)
Ceo + COxe = 2 COw 170460 — 174 43T (3)
Fe:0am - COwy = 2 FeOm + COug) 2515 — 34 93T (4)
ZnDs + Gy = Zniw + Clia 348480 — 286.10T {5)
Znls + (0w = Znw + COug 178020 — 111 67 T {6)
PLO + C& = Pbam + CO 83140 — 165.48 T ¢l
Pbido + Chm = Phim + COutm —87320 + 8.95T (8
Znlm + 2 FeDs = Znw + FesDas 175505 — 76.74 T i9)
PbOw + 2 FeOsy = Phun + FezDae —89835 43 88T (10
Znls + 3 FeOs) = Zme + FesOum 162854 — 92,48 T {11)
Pb0Ow + 3 FeOw = Phg + FesOue 2790 — 50.65 T {12)

Al zlstelEE), 1A A 1F, 1092
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Fig.8 Zinc content in calcium silicate slag as a funetion
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Table 8. The Values of Poz. Pz, and Pz as a Function of Injection Time of N: Gas into FeO-S8i0:
Slag at 1523 K.
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slag as a function of injechion time at 1523 K.
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