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[ Abstract ]

process. Comparing with the traditional ore lead smelting, its production operation is more complex for coprocessing lead based solid

The double bottom blowing lead smelting is a representative kind of oxygen-enriched enhanced molten pool smelting

waste. In order to ensure its production status in a stable and economic state, there are higher requirements for its process control.
MetCal desk metallurgical computing platform was used to establish a calculation model for the double bottom blowing lead smelting
process for coprocessing lead based solid waste through the principles of material balance, thermal balance and chemical balance in the
smelting process. The process parameters of the double bottom blowing lead smelting process for coprocessing lead based solid waste
were simulated and calculated. Meanwhile, the model was modified and controlled by the feedback control algorithm to make it more in
line with the actual production situation, which can provide guidance for the actual production operation of the process engineers and re-
alize the optimal control of the process.
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Fig. 1  Double bottom blowing lead smelting process for coprocessing lead based solid waste
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Table 1 Element distribution coefficient in

oxidation smelting process
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Fig. 2 Calculation model of double bottom blowing lead smelting process for coprocessing lead based solid waste
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Table 2 Composition of mixture

S5y Pb Zn Cu S Fe Si0, Ca0 As Sh Au”

Ag” ot

e 44.98 5.73 1.12 16.94 8.03 5.22 2.10 0.61 0.52 5.52

1226.76  14.63

T " 2R Au Ag AR o/t AU DT %
x3 EREMBFIEYHTEER

Table 3 Material balance sheet of bottom blow oxidizing smelting process

BA =
'y L = 92y B Y H=X V= 92y B
o /T 121:?5*:?]%)/\2/ 1(1?2!&}1,;?[;%/ o /T lﬁl%jﬁlj*:ai‘il%)/\m/ mﬁjﬂihffu; T;/
BAE 25 120.00 — — YA 1 000 6.23 —
o 25 0.00 — TR 1100 72.77 —
Tl 40 22.44 15 814 TR 936 58.67 34 610
AR 40 1.64 1 300 PN 936 18.00 —
TR 25 11.48 9 000
[k 7k 25 0.13 —
&t 155.68 26 114 &t 155.68 34 610

T " FRAREIRZS (0 °C L, 101. 325 kPa) TS ARG & 105,
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Table 4 Heat balance sheet of bottom blow oxidizing smelting process
ReE o Hok _ HtA _ i
YRk REE/C 0 PR/ (GI-hTh) /% Ykt RE /C #E/(Gl-h™h) di /%
RAH 25 0.00 0.00 — UKL 1000 0.96 0.57
P 25 0.00 0.00 i 1100 53.27 31.69
Tl 40 0.31 0.19 M, 936 58.21 34.63
1 /B AR 40 0.03 0.02 P 936 10.09 6.00
i KL 25 0.00 0.00
Bk 25 0.00 0.00
/N 0.34 0.20 iNaE 122.53 72.89
2 [l 25 167.76 99. 80
LI BHIK 25 OSEIVIN 35 33.43 19.89
F SN H SR AL 300 12.14 7.22
s8a ait 168. 10 100.00 it 168.10 100. 00
x5 EKWEERBEIEDREEE
Table 5 Material balance sheet of bottom blow reducing smelting process
BA s
o L ﬁ1¢%*‘4%‘/\§/ %wjﬁ’t_{fﬁ% - N~ [ﬁﬁi%%ﬂr%/\% %Mﬂ?ﬁﬁfﬁli%/
(th™") (m®+h™") (t-h™") (m*-h™")
T 25 72.77 — YOS 1 050 32.77 —
HIKA 25 0.00 — I S 1 200 26.84 —
WA 25 0.00 — TR 1 200 14.22 10 604
s 25 3.83 — PN 1200 10.92 —
AR 40 1.85 1473
BHAESAR 40 3.57 2519
FribsK 25 0.16 —
i X 25 2.55 2 000
&it 84.75 5992 &t 84.75 10 604
e FORFRERZS (0 °C,101. 325 kPa) A i OB
Fz6 RUVGEFEBKIEERTEEE
Table 6 Heat balance sheet of bottom blow reducing smelting process
ReE o Hokm Pt A P
Yk WEE/C g/ (GI-h™!) 5 H/ % Ykt R BE/C it/ (GJ-h™h) 5t/ %
R LS 1100 44.85 48.73 A 1 200 35.79 38.89
AKA 25 0.00 0.00 U 1 050 6.00 6.52
A 25 0.00 0.00 WERPHA 1200 21.04 22.86
A 25 0.00 0.00 WESRA 1200 7.80 8.48
1 7Lz AR 40 0.03 0.03
WHAEER 40 0.05 0.05
SRERIK 25 0.00 0.00
g 25 0.00 0.00
/N 44.92 48.82 /Nt 70. 64 76.76
2 fhaEth 25 47.10 51.18 25
T BHIK 25 BHIK 29 10.03 10.89
4 FETES SRR 300 11.36 12.35
it At 92.02 100. 00 it 92.02 100.00
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Fig. 3 Feedback control strategy of bottom blow oxidizing smelting
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Fig. 4 Feedback control interface of bottom blow

oxidizing smelting
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Fig. 5 A feedback control example of bottom

blow oxidizing smelting
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Fig. 6 Feedback control strategy of bottom blow

bottom reducing smelting
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Fig. 7 Feedback control interface of bottom
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