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Investigation of Phase Angle Titration
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(Faculty of Education, Kochi University)

Abstract : When alternating voltage is applied to the electrodes, a phase angle exists between
the alternating voltage and the alternating current depending on the nature of the electrodes and
the composition of the solution. In the phase angle titration® the titration end point is obtaind by
plotting the phase angle against the volume of the titrant.

Block diagram of the appratus was shown in Fig. 1. With the amplifier shown in Fig. 1 it
became clear that the phase meter acted nomally. A platinum micro electrode and a platinum
disk electrode were used. :

The capacitance obtained by a.c. bridge changed with the addition of the titrant as shown in
Fig. 4. The change of the capacitance .is considered to be due to the faradaic impedance (Fig.
5). The change of the capacitance in the course of the titration can also be used to determine
the end points (Fig. 6). Typical types of the phase angle titration curves were shown in Fig. 8.
The titration curves were explained by the results of a.c. bridge.
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Fig. 1 Block diagram of the apparatus.
OSC : Oscillator, T : Transformer,
R : Resistance, AMP : Amplifier,
PHA : Phase meter, TC : Titration cell.
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Fig. 2 Effect of input voltage on the measurement of phase angle.

{1} A condenser (2. 052xF) alone,

(2) a resistance (97.7202) connected in series with a condenser (2.052,F).
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Fig. 3 The relation between the input voltage and the output voltage
of the amplifier.

—10.4 ~
S
0.3
g
p—g
©
Q
&
5 —0.2
-1
o
=}
Q
U .
0.5 —10.1
! I 1 0

0 5 10 15
Volume of titrant (ml) '

Fig. 4 Titration curves of 0. IN NaOH with 0. IN HCI.
{1) Conductance, {2) capacitance.
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Fig. 5 Equivalent circuit of the titration cell. BREKLBDBRED-DEEZ NS,
Rs : Resistance of the solution, 4IRLA- & Sie, BRERMXELTADT,
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Fig. 6 Dependence of capacitance on the volume of the titrant.

(1) 0.1IN NaOH with 0. IN HCI, (2) 0.IN NH«OH with 0. IN HCI,
(3) 0.IN NaOH with 0. IN CHsCOOH, (4) 0.IN NH+OH with 0. IN CH;COOH.

B 7 i EABEMRICNT ARRBEEOEBERL 2. BEOMEI/NS VE xici, A/
CRELS, BEDOEMSRESCHS L, MHEARNELE TS, ChREFEINE NE S E 0 EE
FiSEESY, BROZER/CHT A ARBERMNIROT 90° KHWEERL, BESKTHS &,
BEBSD 2 DICNS MEAE B EEZ SN, WEDKAREICE 0.5~1V 258U THS C &
HHOHTHS. ' ,

MAEATEERICH T 3 XRBREBOEB LRI L E A, BRAKTI 90° IGEOMEERL
BRETRENIODPEVEEZRLL. CARBEETREBREIGICE3BEBIIEEAL 5
iIT90° ICEWMEZRL, BRETEIEERSOEENAE N BICEBI/NSNEEZZ N3,
WEELTE 1KHz SFE LW EHBE S mic s » 7-.

LLowSh o BB 1KHz, BEE 1V BN TH2CEMBHO0THS. [X8 iy
SRR ERYT. KBS b Y o L2 EHTHET 5184 (Fig. 8-(1) Z Lic Mo ihsic 3 .
7y VOREICENG, BELRSETRIEHLRAKE A, BRCE/NS NS, (im0
& 0=tan"'(1/wRC) THRHENZ DT, RMBKEL U BB LD b CHNE < 15 3 EAAK



Gr 48 & %% & o B % (R - #AF) 65
(1)
SO‘M
60 L (2)
3
8
§ —
© (3)
[
£ 4 |
[ ]
£
9 -
20 -
o— W’
| 1
o 5 10

Volume of titrant (ml)
Fig. 7 Effect of alternating voltage on the phase angle titration curves

of 0. 1N NaOH with 0. IN HCL

Alternating Voltage (V r.m.s.): (1) 0.1, (2) 0.5, (3) 1, 4) 5.
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Fig. 8 Typical phase angle titration curves.

{1) 0.IN NaOH with 0. IN HCl, (2) 0.IN HCI with 0. IN NH«OH,
(3) 0.1N NaOH with 0. IN CHsCOOH, {4} 0.1N NH«OH with 0. IN CHsCOOH.
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