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Distribution of valuable metals in
liquid high lead slag during reduction process

CHEN Lin"? YANG Tian-zu', LIU Wei-feng', ZHANG Du-chao', BIN Shu', BIN Wan-da'

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Post-Doctoral Research Center, Shandong Gold Group Co., Ltd., Ji’'nan 250101, China)

Abstract: The bath smelting reduction process of high lead slag, which is generated in the lead concentrate smelting
process, was studied in static experiments. The raw material and the products of the process were analyzed using X-ray
diffraction (XRD) and inductively coupled plasma (ICP). The influence of technical parameters, including iron to silica
ratio, calcium oxide to silica ratio, dosage of reductant, reduction temperature and reduction time, on the distribution of
valuable metals between the products of the reduction process was investigated. The results reveal that Pb and Cu mainly
enter the metal phase, while Zn mainly enters the slag phase. The best process parameters for comprehensive metal
recovery are that iron to silica ratio is 1.5, calcium oxide to silica ratio is 0.8, reduction temperature is 1200 ‘C, reduction
time is 60 min, dosage of reductant is 1.3 times of the stoichiometric value.

Key words: high lead slag; liquid reduction; bath smelting; metal distribution

B E A N T E L e AT
o HITHEGA T LTS R, DRI 71
VERiA

KT IZ LM R O THREE— 1

WASIE R RE

7 EJ:I:,?_‘:’L
BT R Z R RS HAEIE IR, SRR
W JEE R MR AR, BTN, R
FELY N B AN I8 SR BERERT 70%° 10 JTAE

WP I 7 A ) e B A B N S8 KU 2 i e o
PUBGH, Rtk A 5 ARER A R R, B

BE2EWEB: EESBARICR I IH (2011AA061002)
s HER: 2013-07-29; 1&iTHHEA: 2014-02-25

K, BlEAEE A LIARBOR K H 350, HEAT B
S HAEOE R AR BAE T o

BIEEE: ML, B3, Wt il 0731-88830923; f£13: 0731-88710171; E-mail: tianzuyang@163.com



524 %5 4
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TSR, Ag FEAT TR A 1 — Uk
(78.08%), FLA U)o+ T (11.15%) HH2R(3.93%)
AT VKA (4.51%) ™, 10 Zn 35 BEEE N AR
(89.61%). X AT S HIL I b A0 46 s
AT NI EA AT REMERR 17 AT it ot
P b G o < R AT Sk IR 5 ) 3 A o TR BRE R L
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S0 TR B A SR AR TP AT O 4 S8 2 CAT Ay R PR AR
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TR, ASCVERE 3B g a it i Jeud fi rp - 22
T ZZHON Po. Zn, Cu AT R 520, P58 /At 2
TR 3 SRR RE S JER N ) A58 DR 306} v B i SR
R Pby Zn. Cu fEEEFAE T /3B LB, 21
A L EAM, FPRA NG 8 e S i L U FE i
SIICAT R
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SR ISR FH R SRk R T v B e A e 7 1) s
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Table 1 Composition of high lead slag (mass fraction, %)
Fe Cu Pb Zn SiO, CaO
11.65 1.45 48.29 5.84 10.4 1.79

& 1 AR, sl E IR Pby Cu.
Zn. Fe. Si F5¥ DL | A sl H IR L 1 T A7 £

S AR A, AR S A AL S i
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v— PbO, 3
* 4— CuO and ZnO and MgO
v— PbZnSiO,
A *
v v *
20 40 60 80

20/(°)

B 1 i XRD i
Fig. 1 XRD pattern of high lead slag
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Table 2 Composition of coal (mass fraction, %)

Fugitive Ash H,O Carbon

27.34 16.8 0.5 55.36

M2 R LUE B e & & 55.36%, 4%
ROy FUR Sy 05 o3 il 4y 27.34%H01 16.8%,  [AlH I 25
AR

1.2 XWig&

Sy RIS D S Ve 4 by i T A (B B R,
VTF1600X). L5484 AL T3 (B0 90 mm,
{1k 70 mm) o B Y 5E I 4 e AR AH <6 e
BB HTE 5 B R R 4 % (Thermo Electron, IRIS
Interprid 3 XRS), PIAH T4 H X S L ATH X (Rigaku,
TTRII).
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BB MR s T 42 (Pby Zn. Cu)id Ji i 75 B
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NI JE AT H Mo SERHEAT IR FHELE R 10
‘C/min, FIIk LI B 5 PR — 58 B ] DAEEA 738 J
SN, N4 SRR K B e ECH ST A A R B4R
AH, SREHEAT RIS R A 2 TF BRI IR0 o Bt
EHAGEME . A EE PR X () T

RM — Minetal % W(M)metal x100% (1)
myg ¢

KA s Mot A BB . WM et A 42 JEAH <R

(M=Pb = Cu)fI55 s myge A iy BT P2 <0 s ) B
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2.1 $REELERIE MM

i 2 I JERLE 4 1200 °C, IBJEIIA] A 60 min,
W JFUR R O HS S 15 15, ESREEL N 0.8, BF5T
BRAE LU G0 4 8 IRl e R L AE G s AR 43 Pl 46
b AR

2(a) s NERRELEX) Pb. Zn. Cu [FICE A4y
BoLbisgm. tiEl 2(a)nl %, Pb Ml Cu HEAFAE T4
JEAHT, Zn W= EAEE TR . Pb AT Cu [ RICR Y
B pNEY: TN SRS VR =R SR RN N EIP
ERRAELL O 1.0~1.8 IYEHIA, Pb IR I Fa
Kgiash, fEBRRrEE A 1.5~1.75 I, & BIHE
84.8%), HE— DNkttt T3 Po [FICR AR
. Cu [MISCRAERRRELL R 125 I, EFEEECY
81.7%), B mkid/Nekfik Eb 3 S BRI g R
B, MEREELLIE K2 2 I, RIS LA BRIR A 2 20%.
EHFCE R T, RIS BAH T AN Zn, BT
A I AR o 2 B e SR R MW Zn, DRI, SR
HE S Zn 2 5ok 542 Zn [RECE WK 2(a)BTR,
HB B RE AL Bon 5 Py Cu A, Zn 7
BREELE R 1.5 I, e b O B /D (76%), BRI
BRAE LUK = Zn MRINCR, IS 20 90%.

2(b) S T RAE L AT B 46 A < R AR R A
A Le g A2 . B 2(b)RT L, Pby Cu 4ACLE
B LL AR A a3 SRR L, i Zn B4 RCEE
WP HLERFELE 0 BT, BRfELLXS Pb Zr LG s

100

80 r

60 -

Recovery rate/%

401

e— Cu
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Iron to silica ratio
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15+¢

10+

Distribution ratio
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Fig. 2 Effects of iron to silica ratio on metal recovery rate (a)

and metal distribution ratio (b)
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Wit R B, Ak L AN 1.0 5K 21 1.9 I, 4 i) 6 5 1%
RN o AR BRAE LD K S 30 Pb Al Cu (7]
W S A B LG B R B, X AT RE RN 2
(1) FeO %5 33 E GRS AU Fes04 5 A FEE
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Fig. 3 Effects of calcium oxide to silica ratio on metal

recovery (a) and metal distribution ratio (b)
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Fig. 4 Effects of reduction agent dosage on metal recovery
rate (a) and metal distribution ratio (b)
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Fig. 5 Effects of reduction temperature on metal recovery (a)
and metal distribution ratio (b)
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Fig. 6 Effects of reduction time on metal recovery rate (a)

and metal distribution ratio (b)
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Fig. 7 XRD pattern of reduction slag
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