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Determination of Permanganate Index in Water by Potentiometric Titration
CHEN Yun-nan HUANG Fei ZHAO Hong QIAN Shu ZHAO Yun-zhi
( Sichuan Provincial Environmental Monitoring Center Chengdu 610041  China)
Abstract: The potentiometric titration method for laboratory determination of permanganate index in water was developed.
Based on the GB/T11892-89 the methods of calibration and experiment process were studied and optimized. The detection limit
and lower limit of the potentiometric titration method were 0. 15 and 0. 60mg/L respectively. The experimental results showed that
all the values of standard samples were within the permission range. The NaC, 0, standard solutions with concentrations of 0. 6
5.0 and 8. Omg/L were determined for five times obtaining relative standard deviations of 1.59% 0.97% and 0.73% respectively.

For water samples with low concentration 0. 005mol/L potassium permanganate solution was suggested to prepare.
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Tab. 1 The experimental data different calibration methods (mg/1)
K, =0.9337 K, =1.0196
203134 2.64 £0.27 2.75 2.81 2.67 2.52 3.03 3.09 2.94 2.79
203135 3.73+£0.34 3.88 3.88 3.93 3.91 4.19 4.19 4.24 4.22
203136 5.20+£0.44 522 542 5.16 5.19 5.56 5.77 5.50 5.54
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Fig. 1 The titration curve of 0. 01mol/L

KMnO, solution to the blank
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Fig.2 The titration curves of 0. 0lmol/L
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Tab.2 The accuracy of permanganate
)1 index determination by potentiometric titration  ( mg/1)
203136 (5.20 £0.44mg/L) (%)
0. 80mg/L 520 517 543 52 525 @ —
8 2 203136
(5.20 0. 44) 521 542 515 520
2.50% . Na, C, 0, 0.76 0.8 0.8 0.78 0.82 2.50
0. 80
0.60mg/I. 5.00mg/L 8.00mg/L (0. 80 085 08 08 0.8
8
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Tab.3  The results of precision determination (mg/L)
Na, C,0,
(%)
0.60 0.63 0.64 0.62 0.63 0.61 0.63 0.01 1.59
5.00 5.20 5.10 5. 15 5.22 5.13 5.16 0.05 0.97
8.00 8.30 8.20 8.18 8.31 8.22 8.24 0.06 0.73
2.2 M,— g/mol;
2.2.1 V,— ml;
(HJ168 —2010 M,— g/mol;
p) k— k=1 k =2,
MDL =k\pV,M, /M, V, 1/10000 20ml
A— ; 20/10000ml DETU
p— g/ml, 10l V, =0.01ml
Vo— ml; MDL =0. 1340mg/L 0. 15mg/L,
4
Tab. 4 The determined permanganate index in samples (mg/L)
(%)
0.65 0. 65 0.35 0.36 0. 64 0.35 _45.31
0. 63 0. 65 0.34 0.35
4.01 4.08 4.02 3.98 4,04 4.00 ~0.99
4.08 4.00 4.06 3.94
4.18 4.30 4.19 4.36 4.26 428 +0.47
4.22 4.34 4.31 4.29
5.52 5.58 5.54 5.58 5 55 555 0
5.56 5.52 5.54 5.54
( ) 10.10 10. 12 10. 65 10. 55 014 1060 hsa
10. 08 10. 24 10. 58 10. 60
2010 11 16 2010 11 29 2010 12 13
2010 12 16 2011 2 23
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Tab. 5 Effect of different concentration of titrants on experimental results. (mg/L)
0. 001 mol /L. KMnO, 0. 005mol /L. KMnO, 0. 01 mol/L. KMnO,
Nay C, 0, 0. 001 mol /L Na,C,0, 0. 005mol /L Na,C,0, 0. 01mol /L Na, C, 0,
0.44 0.62 0.52 0. 80 0.62 0. 85
0.44 0. 63 0. 50 0.78 0. 61 0.87
0.45 0. 66 0.49 0.80 0.65 0. 85
0. 47 0. 66 0.55 0. 80 0. 67 0. 88
0.5 0.19 0. 68 0.52 0. 80 0. 66 0. 88
0.52 0.73 0.49 0.78 0. 65 0.90
0.42 0. 66 0.50 0.77 0.63 0. 87
0.44 0. 66 0.53 0. 80 0. 61 0.85
0.42 0. 66 0.51 0.79 0. 64 0.87
(%) -16.0 +32.0 +2.00 +59.0 +27.0 +74.0
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