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ABSTRACT. An optical semi-automatic titrator was constructed emploving the technique of the reflec-
tance spectrometry and was tested for the determination of the end points of the acid-base, precipitation, and
EDTA titrations. And since the cuurent optical semi-automatic titrator built on the principle of the reflectance
spectrometry could be successtully used even for the determination of the end point in the precipitation titration
where the solid particles are formed during the titration process, it was found to be feasible that a completely

automated optical titrator would be designed and built based on the cwrent findings.
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Fig. 1. Schematic Diagram of an Optical Semi-Autamatic
Titrator. A: buret. B: solenoid valve, C: cover. D: beaker. E:
magnetic surrer. F: DC power supply for the solenowd valve,
G relay, H: DC power supply for the circuit board. I: elec-
tronic control circwit board. J: light detector (silicon photo
diode). K: light emitting diodes(leds). L: black plastic mbe,
M: DC power supply for the leds.
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Fig. 2. Schematic Diagram of the Electronic Control Circint
V! voltage output from the photodiode, A: operational ampli-
fier IC (741) V. voltage output from the op-amp IC, B: volt-
age comparator [C (741 Vi the reference voltage. Ve: voltage
output trom the comparator IC, C: flip-flop IC (4013) volt-
age input from the push-button switch, V¢ voltage output
trom flip-flop IC, D: relay.
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Fig. 3. Titration Curves Obtained by Direct Connection af
the Output Signal of the Photodiode to a Recorder (sensitivity:
10 mV. chart speed: 20 mmhr). A: acid-base (0.010 M H-
vs. 0.10 M OH" using phenalphthalein) titration. B: precip-
itaion (Molir Method: 0.010 M CI™ vs, 0.10 M Ag™) titration.
and C: EDTA (0.010 M Mg vs. 0.10 M EDTA using EBT)
titration.
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Table 1. The comparison of the end points obtained from the tnphcate titrations of 30.0 mL of 0.0100 M HCI with ~0.10 M NaOH

by the manual titration and the optical semm-automatic titrator

End point
Main titration Blank titratian
Manual titration 4.96+0.02 mL 0.02=0.01 mL
Optical semi-automatic titrator 5.10+£0.01 mL 0.10=0.01 mL
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Table 2. The comparison of the end points obtained trom the experiments of the precipitation and the EDTA

End point*
Precipitation EDTA
Manual titration 5.38=0.01 mL 371=0.01 mL
Optical semi-automatic titrator 540+0.01 mL 5.72+0.01 mL

*Results trom the triplicate titrations
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