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Table 3 Recovery of sulfate ion by the indirect
titration through barium ion and 0.01M EDTA

Added 0.01M Used 0.01M Taken Found

BaCl2soln. EDTA SO 4 SO«

pH1 2 (ml) (ml) (mg) (mg)

0.01M
8 3.48 4,58 4,67
pH 25 6.20 18,31 18.93
10 11 35 6.62 27.46 24,94
55 7.70 45,77 47.13
TPC 100 5.57 45.77 47.02
0.01M EDTA

Table 1 Relationship between the amount of added Table 4 Repeatability of determination of sulfate

barium ion and recovery of sulfate ion by the indirect ion by the indirect titration through barium
titration through barium ion and 0.01IMEDTA jon and 0.01M EDTA
. Added 0.01M Used 0.01M  Taken Found Difference
Added Used Taken Found Difference
0 oﬁvl 0.01M $04 S04 BaClzsoln. EDTA S04 SO
BaClz (ml) EDTA(ml) (mg)  (mg) (mg) (m}) (1) (mg)  (mg) (mg )
15 ) . ) )
15 5.80 9.15 9.42 0.27 - : ;2 z 22 o 5; 018
18 .86 9.15 9.55 0.40 o e e 221 giz
20 10. 94 9.15 9.58 0.43 - 5 v e oo
25 16.14 5.15 8.70 0.55 . oo ou o o1t
30 2135 9.15 9.81 0.66 e : : :
, 15 5.24 9.33 9.4 0.12
15 5.19 933 9.50 0.17
15 5.19 9.33  9.50 0.17

Table 2 Influence of coexistent ions with sulfate ion

which is titrated indirectly through barium ion Table 5 Recovery of sulfate ion by the indirect

and 0.01M EDTA titration through lead ion and 0.01M EDTA
Coexistent Added 0.01M Taken Found .
X , Added 0.01IM Used 0.01IM Taken Found Difference
ion (M) BaCl2soln.(ml) SO4 (mg) SO4 (mg) Pb(NO3)zsoln. EDTA S04 S04
1 1 |
Iron (IHl)10-S 20 915 9,52 ml) fml) (mg) ~ (ml) (mg )
107 20 9.15 9.7 50 2.72 22,89 23.00 0.11
107 20 9.15 difficult 75 2.82 45.77 4585 0.08
Aluminium 10~ 20 9.15 9.53 100 258 65.66 68,80 014
1073 20 9.15 9.53
2%107 20 9.15 9.73
Nitrate 10~ 20 9.15 9.17
10 20 9.15 8.65
Tablel 4 pH5.5
X0
0.01IM EDTA
Table5 7
pH 45

0.01M



Table 6 1nfluence of coexistent ions with sulfate
ion which is titrated indirectly through lead ion
and 0.01M EDTA

Coexistent Added 0.01M Taken Found
ion (mg) Pb(NOg2 (ml) SO4 (mg) SO4(mg)
Iron 0.2 50 22.89 23.19
1.7 50 22.89 23.65
8.4 50 22.89 23,47
17.0 50 22.89 23.28
Chloride
0.1 50 22.89 23,34
10.6 50 22.89 23.18
106.0 50 22.89 23.28
Aluminium
0.8 50 22.89 23.19
8.1 50 22.89 17.25
81.0 50 22,89 difficult
Cyan (M)
1074 50 22,89 23,10
1073 50 22.89 23.19
1072 50 22.89 23.28

Table 7 Repeatability of determination of sulfate ion
by the indirect titration through lead ion and

0.01M EDTA
Added 0.01M Used0.01M  Taken Found Difference
Pb(NO3) 2 EDTA S04 S04
(ml) (ml) (mg)  (mg) (mg)
15 4.74 9.33 9.47 0.14
15 4,76 9.33 9.45 0.12
15 4.76 9.33 9.45 0.12
15 4,77 9.33 9.44 0.11
15 4,78 9.33 9.43 0.10
15 4.74 9.33 9.47 0.14
15 4,78 9.33 9.43 0.10
15 4.76 9.33 9.45 0.12
0.01M
0.01M
pH
0.01M EDTA
Table

8 10
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Table 8 Recovery of chromate ion by the indirect
titration through lead ion and 0.01M EDTA

Added 0.01M Used 0.01M Taken Found  Diff-
Pb(NO3)2 EDTA Chromate Chromate erence
(ml) (ml) (mg) (mg)  (mg)

5 3.58 0.52 0.61 0.09
10 4.42 2.60 2.72 0.12

15 4.60 5.20 5.20 - 0
25 4.34 10.40 10. 49 0.09

Table 9 Repeatability of determination of chromate
ion by the indirect titration through
barium ion and 0.01M EDTA

Added 0.0IM Used0.0IM Taken Found Difference
BaCls EDTA Chromate Chromate
(ml) (ml) (mg) (mg) (meg)

25 5.12 10. 40 10. 51 0.11-

25 4,99 10. 40 10. 58 0.17

25 5.00 10.40 10. 57 0.17

25 5.04 10. 40 10. 55 0.15

25 5.06 10. 40 10.54 0.14

25 5,04 10.40 10. 55 0.15

25 5.06 10. 40 10.54 0,14

Table 10 Repeatability of determination of chromate
ion by the indirect titration through lead
ion and 0.01M EDTA

Added 0.01M Used0.01M Taken Found Difference

Pb(NO3)2 EDTA Chromate Chromate

(ml) (ml) (mg) (mg) (mg)
25 4.31 10. 40 10.51 0,11
25 4,30 10. 40 10. 51 0.11
25 4,33 10. 40 10. 50 0.10
25 4,33 10. 40 10. 50 0.10
25 4,29 10.-40 10. 52 0.12
25 4,36 10. 40 10, 49 0,09
25 4,34 10. 40 10. 49 0.09

SN'A'
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Theoretical and Practical Consideration of Indirect Chelatometric Titration

Teruo TEMMA  Yoshiaki SEKIKAWA
Central Customs Laboratory Ministry of Finance 531 Iwase Matsudo shi Chiba Ken Japan
Yokohama Customs Laboratory 1 1 Kaigandori Naka ku Yokohama shi Japan

New comprehensive formulae on indirect chelatometric titration were proposed(formulae(10)and(15)) Speci
ally the indirect chelatometric titration accompanied with precipitation was explained very well by these formulae
These are resemble to the general formulae of direct chelatometric titration but for having an additional term
involving the conditional solubility product(Sn'a’)of the precipitated compounds

If the Sna is as small as negligible the additional term is cancelled So the present formulae cover over all the
direct chelatometric titrations

In order to apply these formulae to design some theoretical titration curves we picked up sulfate ion and
chromate ion which make very insoluble compounds with barium ion or lead ion

Consequently the prediction of the titration based on the solution chemical consideration perfectly coinci-
ded to the results obtained by the experiments

In this consideration the conditional formation constants(Km'v)are more important than the conditional
solubility products(S n'a")to make the prediction rather reliable near by the equivalent point of the titration
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