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Intelligent Integrated Modeling and Synthetic Optimization for

Blending Process in Lead-Zinc Sintering

WANG Chun-Sheng? WU Min' CAO Wei-Hua' HE Yong!

Abstract
process in lead-zinc sintering, a kind of methodology for intelligent integrated modeling and synthetic optimization is

To deal with the problem of high cost and low accuracy existing in conventional methods for the blending

proposed in this paper. First, based on the process neural network model and improved grey system prediction model,
an intelligent integrated model is presented using the concept of entropy to not only guarantee the composition predic-
tion precision of Pb-Zn agglomerate but also meet the requirements of the data completeness by blending computation.
Then, a blending optimization model is established for the purpose of minimizing the costs. Finally, the mixture ra-
tios are optimized by using a qualitative and quantitative meta-synthesis methodology based on the expert reasoning
strategies and improved immune genetic algorithm. The simulation results demonstrate the validity of the proposed

methodology.
Key words Lead-Zinc sintering process, integrated prediction model, blending optimization model, expert reasoning

strategy, improved immune genetic algorithm, qualitative and quantitative synthesis
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®1OREEEST (%) Sk (OT/t)
Sintering material component (%) and price

(yuan/t)

Table 1

Jk Pb 7n S CaO  SiO, Fe ik

K, 15.25 28.69 27.68 4.52 3.27 11.63 3120
K, 15.03 3586 2880 3.64 3.89 1145 3640
K 142 46.40 32.04 3.75 295 11.34 5300
K, 1898 3346 27.78 0.53 483 11.53 3500
K5 1.18 46.82 3295 4.22 112 10.62 5120
Ke 58.69 3.63 2295 2.63 1.37 8.37 2120
K7 2.22  50.78 30.89 266 1.09 10.05 4880
Ks 5566 5.79 19.62 1.66 1.47 8.11 1700
Ky 2148 2815 2836 398 1.66 5.82 3700
K, 6812 599 16.89 0.83 0.96 2.98 2510

* 2 MECOUIRA S R
Table 2  Comparison of results of the blending

optimization

K, Ks K5 Ks K K, ks

ATHKK 030 012 008 — 0.14 0.36 4178

fifehlictt 0294 — — 0.03 0.29 0.392 4003.04

x 3 RGN AT ESR AL R IR (%)
Table 3

and the optimization results comparison (%)

Requirement of the mixture component index

WBERY M [Pble [Zn]le [S]le  [CaOlc  [SiO:2]c  [Fele
Fhr LR 16 39.5 31 5.5 3.5 9
bR TR 13 35 29 3 2 7
ATHILE  12.82 38.06 29.66  3.69 2.36  9.37
AR 1512 36.20 29.06  3.40 2.15  8.76
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