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Fig.1 Kaldor furnace process flow chart
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Table 1 Compositions of charging material %
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Table 2 Relative content of minerals ( groups)

of copper removal anode slime %o
Ve R/ ELL N X
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Fig.2 Chemical compositions of slag during smelting process

S, B B BRI ICR . R Au i
K 1.35 ~ 67.00 mg/kg, Ag & = K 110.35 ~
590.33 mg/kg, P E R Hf, Ag Au 555 Pb
AT WL AR G AR B P PR A
ARG IR Au SRR, T Ag & 8 A BT FEIR.
M 2 RE R E  ids Ag % R] [ 51 500. 00 mg/kg
AN iffrid e, Ag Au 235 LA Ag,Se I Au )
A, NI 7 S A

3) ¥ rp Ba i B, AT AR U8 A B0
1o FHASCR BRI B, B2 HEAT Ba 35 S8 A0 5 ] fsf
PRI, F S P Ba S i AR A
3.2.2 P EEYIA XRD AN

TR (HL I 18] B B0 (9 XRD Z5 5140 3
7N

APLLE W, R P Ba SUR AL X
BaSO, , HA G R F 2 LAWY XA A, AL, if
A7 Na,Si; 0, 5 R 2R AAATAE . 053 T R A7 7
BaSO, Fi/b4 PbSO, , T2 U P A, it — 3%
WA VE R R T B RE R 58 42 B A AL, BN N
Bt AN TE ST o
3.3 PEMRESRKEERNLES N
3.3. 1 LIRS i A DT

Xt BT BRI A7 AR B (S BRI )
ALl RE (LU o JEE R AR S e B v L 1Y 174
X I ARELRE ) I , 45 A i ) 2 B 0 e
JIT RS L BRI At BE AL St BE AN ] 4 B

Hi 1 4 FT LA M 0 i 0 e A et 32 AR I 5 it 2
R R I AR B i 2 W R RS SR R B
friti e Ph Bi \Si {5 HEH AN Ba Na % 40 FEAIC, 4

4 Na,Si,0,

15 20 25 30 35 40 45 50 55 60 65
20/(°)
(a) 1MEHEXRDE,

15 20 25 30 35 40 45 50 55 60 65
26/(°)
(b) 39 HEXRDSE

TR

15 20 25 30 35 40 45 50 55 60 65
20/(°)

(¢) 6% FEXRDEZ

2 Na,Si G ),
° BaSO,
*Si0,

* PhSO,

15 2‘0 25 3‘0 3I5 4I() 4IS 5I0 5I5 é() 65
20/°)
(d) 1048 EEXRDSE
B3 BHad R b XRD AT 4s
Fig.3 XRD diffraction results of some slag

in smelting process

Pt BE R S E T i o I B Ba 2L BaSO,
R AAEAE " — R A LS i i e A T B T



2023 44 F55 2 W TRLLRSE . RIRZ AL B BHAR e b P R R 4 - 43 .
50 : . 1300 1250
—a—Na —e—Ba 4-Pb ——Bi —«Si S e
- PRk IR L 261 —a— #f*i{ﬁf;?
40 - {I}TUJJ‘{E!E 41200 —— ﬁlﬂ?‘éme
1150 —A BORFR L
30r 41100 1100F
g . o
I3 20 e & 1050F WEET | WREIC
41 11000 r 229%5
1000 - z 157
1o : i3
<1900 950 5 114
6° -141.5
o 00 "
1 1 1 1 1 1 1 1 1 1 800 9 117
0 2 4 6 8 10 12 14 16 18 20 22 850 ) ‘ ‘ | | | | 10;' : 72’
LGN 0 2 4 6 8 10 12 14 16 18 20 22
TRERS [}/
4 KBRS FETR & LA LIRE . s
SR B 5 e il ORI B S AR L Xt
i 2] {im S5

Fig.4 Contents of main elements in slag and
changes in melting temperature and

flow temperature
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Fig.5 Comparison of sampling temperature and

melting characteristics of reduction smelting slag
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BFERS R B Fh
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3# 1. 080 8# 2.621
4* 1.264 9# 1.902
5% 1. 646 10* 1.434
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Table 4 The preferred sodium-silicon ratio and melting point measurement result of the benchmark

slag for adjusting the slag C
B T Bz PR S A AR
= BaSO, & AR EE
RSO i SR R SR E i SR

JZT-1 5% 1159 1175 Na, 0/Si0, =0. 50 955 988

JZT-2 10% 1165 1179 Na, 0/Si0, =0. 55 957 1 040
JZT -3 15% 1171 1183 Na, 0/Si0, =0. 55 961 1091
JZT -4 20% 1178 1188 Na, 0/Si0, =0. 60 950 1037
JZ1-5 25% 1211 1233 Na, 0/Si0, =0. 60 955 1042
JZT -6 30% 1244 1279 Na, 0/Si0, =0. 60 958 1 068
JZT-7 40% 1262 1281 Na, 0/Si0, =0. 70 955 1062
JZT-8 50% 1275 1339 Na, 0/Si0, =0. 80 948 1031
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Regulationon slag performance of Kaldor furnace for copper anode slime smelting
ZONG Hongxing' , ZHAO Junxue”, HU Ailin®, WU Hongxing' , CUI Yaru®, ZHENG Jiahua', ZHANG Xiaotian’
(1. Jinchuan Nickel and Cobalt Research & Design Institute Co. Ltd. , Jinchang 737100, China;

2. School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract; In Kaldor furnace process for copper anode slime pyro-treatment, the slag performance will be affected

byBaSO, from demoulding agent, and the anode slime composition changes upon batches. So the slag composition
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and operating parameters in smelting process should be adjusted accordingly to reach better results. Up to now,
there is fewer research results on the properties of BaSO, containing slag. Based on relevant parameters from copper
anode slime pyro-treatment practice, the slagphase diagrams of Na,0-Si0, —PbO—-BaO system were calculated with
FactSage and BaSO,content in 5% ~ 50% in this paper. The slag melting point inrelevant composition was
measured . The feasible Na,0/Si0,in correspondant with BaSO, content was obtained. The slag melting points can
be controlled under 1 000 “C without increase the slag amount. The slag fluidity and the recovery of metal can be
improved as a result. To promote the smelting process, it is proposed to improve smelting efficiency and reduce heat
loss, to strengthen the batching controland the examination of Ba and Si in anode slimeto reduce BaSO, content in
the slime, keep the stability of the process operation in the reduction smelting stage to ensure better match of
furnace temperature and slag performance.

Key words: copper anode slime; Kaldor furnace treatment; slag performance; regulation of slag; ratio control of
materials; BaSO, ; Na,0/SiO,
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