Printed in the Republic of Korea

ANALYTICAL SCIENCE
& TECHNOLOGY

Vol. 34, No. 3, 128-133, 2021
https://doi.org/10.5806/AST.2021.34.3.128

Portable titrator equipped spectroscopic detectors; Spectrator

Jiwon Shin', Gyoyoon Chae', Yeajin Kim', Sangho Kim?, Yoonsu Chae?, and Won-Seok Chae'»*

'Division of Life-Science and Chemistry, Daejin University, Pocheon, Gyeonggi 11159, Korea
’R&D Division, Sciagro Co. Ltd., Pocheon, Gyeonggi 11158, Korea
(Received December 20, 2021; Revised January 2, 2021; Accepted January 7, 2021)

=& HE7|17t HEE FUE HFI|: 2HEY0|H
Axj - DR - HOIE - AAS2 - RE2 - RRA2 *

SR MY T s A
(2020. 12. 20. &4 2021. T4, 2021 1. 7. £91)

Abstract: During titration, several chemical reactions result in changes not only in the potential of chemicals,
but also in the colors of the indicator. In a potentiometric titration, a titration curve is obtained by measuring
the abrupt change in the potential at the endpoint. Generally, acid—base titration is performed by observing the
color change caused by an indicator to determine the endpoint. The method of determining the endpoint by
measuring the potential difference has been well established and commercialized; however, the devices that
can obtain the endpoint by observing the color change are limited. Consequently, in this study, a simple and
precise spectral endpoint detector was manufactured using a drop-counter comprising an infrared emitter and
a phototransistor, a white light LED as the light source and photodetector, and an analog-to-digital converter
(Arduino). Spectrator, a new named, showed excellent results in terms of the reproducibility of acid—base titration
using thymol blue as an indicator. Herein, we present the results of the Spectrator-manufacturing process as
well as the experimental results.
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Fig. 1. The schematic explanation and picture of Spectrator
as a spectroscopic titrator. (a) Luer lock needle holder,
(b) titrant in 5-mL syringe, (c) IR emitter, (d)
phototransistor, (¢) anodized Al-frame, (f) 10-mL
test tube, (g) LED-warm white, (h) 6-channels visible
light color sensor, (i) 10-mm magnetic stirring bar,
(j) magnets N & S, (k) DC 12 V motor
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Fig. 2. Response of a load cell in dropping through a 25G-
flexible needle from a syringe barrel containing 0.50
M NaOH solution.
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Fig. 3. Color-changes of thymol blue at before (left) and K 'll' Y 'l:
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Fig. 7. Relationships between moles of analyte and titrant.
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