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Fast and Continuous Analysis Method of Steel Pickling Solution
Using Near-Infrared Spectroscopy
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Abstract:

As a rapid analysis for the pickling solution in steel production lines, near-infrared spectrometry (NIR) was applied
for measuring the concentrations of acid and iron in the acid pickling solutions. It was revealed that acid and iron
concentrations could be calculated by multivariate analysis using the measurement spectra of the solution that
contains varied amount of acid and iron ions. Actual pickling line test was also performed and a good correlation

between NIR and chemical analysis values were obtained. By utilizing this system, it was also possible to serve as a

long-term continuous measurement.
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Fig.1 Schematic diagram of apparatus n
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Table 1 Conditions of near-infrared spectrometer measurement 0

Measurement probe Flow through cell
Optical path length 1 mm

Optical path diameter 3mm ¢
Measurement wavenumber 12 500-4 000 cm
Resolution 16cm

1

Cumulative number 256 times
Measurement time 40 seconds
Measurement number 5 times

%2 BEROBRSSLUBRERE"

Table 2 Components and conditions of pickling solutions 0

) Concentration range (mass%)
Type of acid - Temperatue (°C)
Acid Fe
Sulfuric acid 10~40 0~20 60~80
Nitric acid 5~20 0~ 8 40~60
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Fig. 2 Near-infrared spectra of aqueous solutions with different

sulfuric acid concentration ”
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Fig. 3 Comparison of the analytical values of the near-infrared
spectrometry (NIR) and the conventional method L
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Fig.4 Results of continuous measurements for actual pickling
solution ”
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Fig.5 Long term stability of near-infrared analysis measurement
for actual pickling solutions n
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