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Abstract 
The article presents the results of the application of the oxidation reaction of N-methyl-p-aminophenol 

with hydrogen peroxide, catalyzed by Fe(II) and Fe(III) ions in the flow injection analysis (FIA) of tap water. 
Using a commercially available system for FIA with spectrophotometric detection, an optimal scheme for 
conducting an indicator catalytic reaction in a liquid stream was proposed, which was used to determine the 
total iron content in tap water. Spectrophotometric detection of colored products of the indicator catalytic 
reaction of the oxidation of N-methyl-p-aminophenol with hydrogen peroxide is carried out at the absorption 
maximum of the absorption spectrum in the visible region at λmax = 490 nm. It was shown that, under 
nonequilibrium FIA conditions, it is possible to significantly minimize the contribution of the noncatalytic 
reaction to the total analytical signal. The latter is accompanied by the expansion of the range of determined 
catalyst contents to lower concentrations. Taking into account the proposed FIA scheme for determining the 
total iron content in tap water by the oxidation of N-methyl-p-aminophenol with hydrogen peroxide, catalyzed 
by Fe(II) and Fe(III) ions, the linearity range of the analytical signal remains in the range of 0.05-0.4 μg/ml. 
The lower limit of the determined iron content is 0.02 μg/ml with a productivity of 40 samples per hour. 
Sample preparation of tap water consists in filtering and maintaining the required pH for the catalytic 
indicator reaction and subsequent FIA. The cations Al, Zn, Ni, V(V), Pb, Cd, Mn(II), and Cr(VI) do not have 
a significant interfering effect; only the presence of complexing agents can reduce the rate of the catalytic 
reaction, which, accordingly, affects the analysis results. 

 
 

References  
[1] E.S. Severin, T.L. Aleinikova, E.V. Osipov, S.A. Silaeva. Biological chemistry. Moscow: Medical 

Information Agency. 2008. 364p.  [Electronic resource]. URL: http://www.iephb.ru/wp-
content/uploads/Severin.-Biohimiya.pdf (date of request 20.12.2020) 

[2] M.S. Karbyshev, Sh. P. Abdullaev. Biochemistry of oxidative stress. Teaching aid. Ed. A.V. Shestopalov. 
Moscow: FGBOU IN RNIMU them. N.I. Pirogov of the Ministry of Health of Russia. 2018. 60p.  
[Electronic resource]. URL: http:// rsmu.ru/fileadmin/templates/ DOC/Facu 
lties/LF/bmb/mp_karbishev.pdf (date of request 20.12.2020) 

[3] L.K. Shpigun, Yu.A. Zolotov. Flow injection analysis. Moscow: Znanie. 1990. 42p. (russian) 
[4] I.M. Fitsev, H.K. Budnikov Flow-injection analysis using catalytic reactions in environmental 

monitoring. Industrial Laboratory. 1999. Vol.65. No.12. P.761-772. 
[5] Analytical chemistry problems. Vol.17. Flow-through chemical analysis. Edited by Yu.A. Zolotov. 

Moscow: Nauka. 2014. 428p. 
[6] A.P. Gumenyuk, S.P. Mushtakova. New kinetic method for determination of trace amounts of iron. J. of 

Anal. Chem. 1984. Vol.39. No.7. P.1278-1281. (russian) 
[7] H.J.H. Fenton. Oxidation of tartaric acid in presence of iron. Chem. Soc. 1894. Vol.65. No.65. P.899-911. 
[8] I.M. Fitsev, A.V. Zolotukhin, N.A. Ermolaeva, V.F. Toropova, A.R. Garifzyanov, Н.K. Budnikov. Flow 

injection systems for determining iron (III) and iodide with the use of catalytic reactions. J. of Anal. 
Chem. 1997. Vol.52. No.6. P.514-517. (russian) 



APPLICATION OF THE REACTION OF OXIDATION OF N-METHYL-P-AMINOPHENOL WITH HYDROGEN… _ 76-82 

©Бутлеровские сообщения. 2020. Т.64. №12. _____________ E-mail:  journal.bc@gmail.com _______________ 77  

[9] L. Lunar, D. Sililia, S. Rubio, D. Perez-Bendito, U. Nickel. Identification of metol degradation products 
under Fenton’s reagent treatment using liquid chromatography – mass spectrometry. Pergamon 
Materials Series.1999. Vol.34. No.13.P.3400-3412. 

[10] GOST R (Russian National Standard) 8.736-2011. State system for ensuring the uniformity of 
measurements. Multiple direct measurements. Methods of measurement results processing. Main 
principles. Moscow: Standartinform. 2013. 24p. (russian) 

[11] GOST (State Standard) 34100.1- 2017. Uncertainty of measurement. Part 1. Introduction to guides on 
the expression of uncertainty in measurement. Moscow: Standartinform. 2018. 28p. (russian) 

[12] SanPiN 2.1.4.1074-01 Drinking water. Hygienic requirements for water quality of centralized drinking 
water supply systems. Quality control. Hygienic requirements for ensuring the safety of hot water 
supply systems. Moscow: Ministry of Health of Russia. 2001. [Electronic resource]. URL: http://ross-
water.com/files/sanpin/file-2.pdf?1242648352 (date of request 20.12.2020). 


