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Determination of Hydrogen Peroxide Concentration by
Portable Near-Infrared (NIR) System

Hun-Rang Lim, Young-Ah Woo, Soo-Hyun Chang, Kyeong-Mi Kim and Hyo-Jin Kim"
College of Pharmacy, Dongduk Women's University, Wolgok-Dong 23-1, Sungbuk-Gu, Seoul, 136-714, Korea

Abstract — This experiment was carried out to determine non-destructively the hydrogen peroxide concentration of 3%

antiseptic hydrogen peroxide solutions by portable near-infrared (NIR) system. Hydrogen peroxide standards were prepared
ranging from 0 to 25.6 w/w% and the NIR spectra of hydrogen peroxide standard solutions were collected by using a quartz

cell in 1 mm pathlength. We found the variation of absorbance band due to OH vibration of hydrogen peroxide depending

on the concentration around 1400 nm in the second derivatives spectra. Partial least square regression (PLSR) and mul-
tilinear regression (MLR) were explored to develop a calibration model over the spectral range 1100-1720 nm. The model

using PLSR was better than that using MLR. The calibration showed good results with a standard error of prediction (SEP)
of 0.16%. In order to validate the developed calibration model, routine analyses were performed using commercial antiseptic

hydrogen peroxide solutions. The hydrogen peroxide values from the NIR calibration model were compared with the values

from a redox titration method. The NIR routine analyses results showed good correlation with those of the redox titration

method. This study showed that the rapid and non-destructive determination of hydrogen peroxide in the antiseptic solution

was successfully performed by portable NIR system without very harmful solvents.

Keywords [ Hydrogen peroxide, Near-infrared spectroscopy, Routine analysis
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Fig. 1 -Raw NIR spectra of hydrogen peroxide.
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n
P
Z (cpred.i - Cref,i)

Z(C‘pred,i_Cref,i)2
‘\J i=1
p
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Table I — Calibration and validation results for the determination of hydrogen peroxide using PLSR and MLR

Calibration

No. of factor or

Algorithm Spectra wavelengths (nm) SEC (%) SEP (%)
PLSR origin 0.15 0.16
PLSR first derivative 0.62 0.68
PLSR second derivatives 0.36 0.46
MLR original 0.26 0.28
30
(a) Using PLSR
25 b
. R
£ |
5 s
6 >
© 2 15F
ks S
* x 10}
z
® Calibration set
5t (SEC 0.15%)
OValidation set
(SEP 0.16%)
1 2 3 4 5 6 7 8 9 10 0 1 . A L 1
Number of used factors 0 5 10 15 20 25 30
Fig. 4 —Standard errors according to factors using PLSR.
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30
. b) Using MLR
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Fig. 5 — Scattering plots showing correlation between NIR predicted
values and reference values for hydrogen peroxide.
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Table IT — Real time validation results using the best PLSR model
for commercial antiseptic hydrogen peroxide solutions

. Reference NIR values(%) .
Ccmpany values(%) + SD* + Sp* Residuals
SG 2.77 £ 0.06 2.58 £ 0.08 0.19
GR 2.83 + 0.18 299 £ 0.12 -0.16
KM 3.09 £ 0.14 3.09 £ 015 0
LH 3.27 £ 0.20 3.25 1 0.16 0.02

*SD  Standard deviation of 3 times measurement
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