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Table 1 End-point determination by Gran’s plot
A
110 Experimental error Acid found+SD(%)
L - PnPBO— — 0 100
100 °0—o 08 o Standard deviation of buret reading -£0.04 cm3 100.01:£0.23
S0 +0.1 cm3 100.41+0.66
| I | | [ | | I ?é:gid:grd deviation of pH-meter +0.05 100.04+0.74
o o B +0.07 100.36-£1.18
10~o o +0.1 99.77+1.96
| __Q 000 ® o . Deviation of zero point (pH 7) +0.1 100
100 Y 88 Deviation of sensitivity at pH 4 —0.1 99.74
< 9 o ° —0.24 99.38
N o
»g‘ 1 | | | | | )} Titrate : 0.1 mol dm-3 strong acid, 20cm3; Titrant: 0.1 mol
é C dm-3 strong base, (16.5, 17.0, -, 19.5) cm?3
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4+0.1cm3; B : Standard deviation of pH-meter read- ER:E
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D : Deviation of sensitivity at pH 4, —0.1; Titrate :
0.1mol dm-3 CH3;COOH (pK, : 4.756), 20cm3; 3.3 W&
Titrant : 0.1 mol dm~3 strong base _‘&(%(%E &:&ﬁ/ﬁ‘ﬁibiﬁﬁﬁlj P:ﬁ{ﬂ,ﬁﬁ"g < 5 5(‘1‘
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Fig. 2 Variation of end point calculated from a single data point on titration curve (2)

The end points plotted were calculated from the titration data containing all of the experimental errors (A~D)

in Fig. 13

Titrate and titrant : Same as for Fig. 1
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Table 2 End-point determination by Gran’s plot

KAGAKU Vol. 31 (1982)

Table 4 Effect of acid dissociation constant

Titrant volume/cm3

Acid found+SD(%)

Acid found+SD(%) pKa
Range Interval First differential Second differential
10 ~19 1 102.08+3.64 3 100.14£2.16 100.16£2.24
15 ~19 I 100.3743.44 4 100.234+1.93 100.21+£2.17
15.0 ~19.5 0.5 101.43+2.27 4.756 100.1442.02 100.274+2.06
17.5 ~19.5 0.5 100.60+£2.60 6 100.5741.28 100.57+1.61
17.50~19.75 0.25 100.7941.77 7.5 101.0640.89 100.674+1.87
18.75~19.75 0.25 100.97+3.08 8 100.81+£2.04 101.10+2.38

Titrate : 0.1 mol
Titrant : 0.1 mol dm~3 strong base.

Experimental errors : Same as for Fig. 2;
dm~3 strong acid, 20 cm3;
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FEHAECK 0.00% OFEENFEhDHLDEEL BR
%. X pH 2 — 2 —DFEHEC O T H ERAEHE
WS LR CHORSAEY A LI T 50, HEE
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Table 3 End-point determination by
differential methods

Acid found+SD(%)

First differential

Experimental error
Second differential

0 99.95 99.95

Standard deviation of buret reading

+0.001 cm? 99.62+0.76 99.544-0.94

+0.005cm3 99.854-2.04 99.91+2.18

+0.01 cm3 100.124+2.00 101.02+1.86
Standard deviation of pH-meter reading

+0.1 100.04+0.18 100.154:0.45
Deviation of zero point (pH 7)

+0.1 99.95 99.95
Deviation of sensitivity at pH 4

—0.1 99.95 99.95

Titrate : pK, 4.756, 0.01 mol dm~3 strong acid, 20cm3; Titrant :
0.1 mol dm~3 strong base, (1.6, 1.7, «seees , 2.4) cm3

75 v 7my T pH 2 — % —DEARID BEN
BEC—BRESEELLY, ThbLOFETIEEL L
v NOFELE D BENERICKESEE LTS, 24
ELTZDEHET TR — KRB ERERL TV 5.

Table 4 WCFRAPEEEH PKy LHEDORBE L OBEFR%E
MU THSHH, EADFHELEERZE & DC—EDIX
2 & ) LHAER LT Whinw., o84 pKe Dk E
WEZARBEATELDNRBHMTHDL, WTFhohdk
Td pKy=8 inh LFEENKELIKRS.

Titrant : 0.1 mol
Experimental

Titrate : 0.0l mol dm=3 strong acid, 20cm3;
dm-3 strong base, (1.6, 1.7, weeee , 2.4) cm3;
error : Standard deviation of buret reading, =40.01 cm3; Standard

deviation of pH-meter reading : £0.1; Deviation of zero point

(pH 7) : £0.1; Deviation of sensitivity at pH 4: —0.1

Table 5 WCiEEMROEELY T, KRB EZY
BRGESRfNALS T ey P THEREDKEENERCR
ileh. THITAME7 v =) X s @llkr &> T 5b
HMRTHD. — R BERDFREEFALTED,
MERII % i LThThig & 2R iR c& /e
U,

Table 5 Effect of data point intervals

Volume/cm3
Method Acid found+SD(%)
Range Interval
1.0 ~3.0 0.2 101.33+£1.69
1.8 ~2.2 0.1 100.50+1.89
First 1.6 ~2.4 0.1 100.14+£2.02
differential 1.0 ~3.0 0.1 100.484-1.66
1.80 ~2.20 0.05 100.11+£1.05
1.800~2.200 0.025 100.32+1.00
1.0 ~3.0 0.2 102.61+2.48
Second 1.6 ~2.4 0.1 100.27+2.06
differential 1.60 ~2.40 0.05 100.73£1.09
1.600~2.400 0.025 100.08+0.70

Titrate : pK, 4.756, 0.01 mol dm~3 strong acid, 20 cm3; Titrant :

0.1mol dm-3%; Experimental error : Same as for Table 4
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Studies on the end-point errors of potentio-
metric titration by digital simulation. Katsuyoshi
KaMAkURA (Department of Industrial Chemistry,
Toyama Technical College, 13, Hongo-cho, Toyama-
shi, Toyama)

End-point errors involved in various methods of
determining an end-point in pH-metric titrations were
studied by digital simulation of the experimental errors.
The experimental errors were given for the buret

Anal. Chem.,
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reading, the pH-meter reading, and the zero point-
and the sensitivity-adjustment of a pH meter. The
end-point calculated from a single pH reading in the
vicinity of an equivalence point was practically con-
stant in the pH range of 6~11, when 0.1 mol dm=-3
CH,COOH was titrated by 0.1 mol dm~3 strong base.
The end-point error involved in the Gran’s plot was
sensitive to the error in pH-meter reading, and less
sensitive to the errors in buret reading and the sen-
sitivity adjustment of a pH meter. The end-point in
the differential methods were sensitive to the error in
buret reading. The error in the first differential method

BER 3 a b= om VIKIC K DA 0 DR RS O kR T53

was almost independent of the number of the data
points or of the interval of data collection. The error
in the second differential method decreased when the
data points were collected with small intervals in the

vicinity of an equivalence point.
(Received Nov. 24, 1981)
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