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Abstract : In this study, we found out the relation between Fe(, recovering-concentration and stage number of
extraction process for invar ( Fg+Ni) etching process. In order to get the desired Fed, recovering-
concentration economically, we developed the simulation program for designing the optimal Fed, extraction
process. We got the key parameter for this simulation program through pilot scale experiments. The process
simulation by the developed program could reduce the emission of waste etching solution as well as the
treatment costs. In addition, the developed program could calculate the number of stage of the etchant
recovering system and the process time to get the desired concentration of Fe(l,. This program was used to
compute the optimal capacity of the etchant recovering system and applied to the optimization of the stage of
the etchant recovering system in real IT industry.
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Figure 1. Flow diagram of the pilot scale process.
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Table 1. The result of pilot scale experiments

o]

Ist experiment Stage

(input etchant FeCl; 4.1 mol/l) Input st 2nd 9th 10th
Fatigue-ratio (A) 20.5 15 10.8 3.7 3.5

Etchant -
Concentration (mol/l) 4.1 3 2.16 0.74 0.7
Fatigue ratio (A) 17 11.5 0.7 0.2

Solvent -
Concentration (mol/l) 3.4 2.3 0.14 0.04

Partition coefficient (K) 1.1333 1.064815 0.189189 0.057143
Fatigue-ratio difference (A) 5.5 4.2 0.5 0.2
Concentration difference (mol/l) 1.1 0.84 0.1 0.04
2nd experiment Stage

(input etchant FeCl; 4.1 mol/l) Input 1st 2nd 9th 10th
Fatigue-ratio (A) 20.5 18.9 16.5 4 3.4

Etchant -
Concentration (mol/l) 4.1 3.78 3.3 0.8 0.68
Fatigue ratio (A) 17.1 15.5 1 0.6

Solvent :
Concentration (mol/l) 3.42 3.1 0.2 0.12

Partition coefficient (K) 0.9047 0.939394 0.25 0.176471

Fatigue-ratio difference (A) 1.6 2.4 0.4 0.6
Concentration difference (mol/l) 0.32 0.48 0.08 0.12
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Figure 2. Partition coefficient at each stage in the 1st pilot
scale experiment.
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Figure 3. Partition coefficient for each stage in the 2nd pilot
scale experiment.
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| stage ->» etchant FeCi3= 15.737224
1 stage ~> solvent FeCl3= 4.262776
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5 stage -> etchant FeCi3= 7.140096
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Figure 12. Concentration of each stage and necessary stages.
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