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Abstract [ Objective ] In order to improve the accuracy of permanganate index (acid method ) in the determination of low
concentration water samples such as finished water, this paper quantitatively analyzes and optimizes the key operation links affecting the
result in the standard method of Standard Examination Method for Drinking Water—Part 7; Aggregate Organic Indices ( GB/T
5750. 7—2023). [ Methods] Firstly, according to the national standard method, the whole process blank experiment of the system
was designed to quantify the background contribution of the reagent and the effect of its storage time on the blank value. Secondly, the
influence and interaction of boiling time and titration temperature on the determination result were investigated by experimental system.
[ Results| Finally, it was determined that the measurement error comes from the superposition effect of reagent blank, fluctuation of
operating parameters and subjectivity of endpoint judgment: the whole process blank of the system caused by sulfuric acid reagent was
about 1/3, as one of the major sources of measurement error, and prolonged storage could significantly increase the blank value,
suggesting the reagent should be freshly prepared; the titration temperature (75~80 °C) and boiling time [ (30+0.5) min] were the
key control points affecting the determination and had interaction (boiling time F'=97. 68, and its interaction with titration temperature

F=15.61, both p<0.001), indicating that the two factors must be precisely co-controlled to ensure measurement accuracy.
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[ Conclusion ]

Validated by comparative tests with multiple types of actual water samples including surface water, finished water and

quality control samples, the optimized operating procedure of "low system blank value-co-control of key operating parameters"

established based on the above result can optimize the relative standard deviation (RSD) of actual water sample determination to less

than 2. 0%, and improve the accuracy of determination. From the practical perspective of water quality testing, this paper focuses on

factors easily overlooked in routine operations, thereby providing a solution to ensure that the monitoring data of low concentration water

samples such as finished water have sufficient reliability and comparability.

Keywords permanganate index( acid method) ; blank value; operation parameter; accuracy; precision; optimization process; water

quality determination
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