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Design of an Automatic Titration System for Caustic
Soda Treatment System Using the Equivalent
Point Estimation Algorithm

Jin-Ho Cho, Kyoung-Chan Jin, Byoung-Heui You, Sung-Mo Koo, Myoung-Nam Kim,
Jong-Hyun Lee and Heung-Lark Lee*
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Abstract

Caustic Soda Treatment Systems need a concentration measurement device in order to monitor the weight
reduction amount of polyester fabrics. Since the reduction process requires several concentration
measurements, we have to do the unit titration fast and exactly. Therefore, a proposition of estimation
algorithm for finding the equivalent point in the titration process is needed. In this paper, we used the
cardinal spline algorithm, to estimate the proper curve with the measured pH-values after each injection of
titration solution, to predict the equivalemt point. While the processing time is elapsed, several equivalent
points are estimated and drawed the line graph of fabrics weight reduction automatically. Finally, we
designed the hardware and the software of an automatic titration system that can generate the reduction
ending signal of Caustic Soda Treatment System.
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Fig. 2. The control flow for weight reduction

g 7ol
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Fig. 3. The algorithm of sample analysis.
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Fig. 8 The screen of titration curve.
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Fig. 9. The result of the second derivative
of the titrarion curve.
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Table 1. Required titration time and titration
error of the developed automatic titration
system for same sample volume.

| |FELONA05 | F09X=10 4% | o |
‘3 NaOH (m) | H:S0s (mb) | A17F | (%)
| 30 166 | 44% | -04
2 30 167 | 45% | w02
3 30 16 | 44% | 04
4 30 1675 | 47% | -05
5 30 167 | 45% | -02
6 30 165 | 43% | 10
7 30 166 | 44¥ | 04
8 30 165 | 43% | -10
9 30 167 | 45% | 02

F 2. 9EFdEd A H2504 #¢4 &3 NaOH &%
Table 2. Injected H2S04 and NaOH concentration
resulted from titrarion at equilibrium.
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Fig. 10. Estimated graph resulted from the

measurement of reduction processing.
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Fig. 11. Photograph of developed system.
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