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Fluorescence spectrum characteristics of the rinsing
wastewater from a steel surface
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WU XiaoJin** CHENG Cheng** KONG LingZhao" WU Jing****

(1. School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009;
2. Research Center of Environmental Technology in Pollution Source Identification and Precise Supervision, School of Environment,
Tsinghua University, Beijing 100084; 3. Research and Development Center of Advanced Environmental Supervision Technology and
Instrument, Research Institute for Environmental Innovation (Suzhou), Tsinghua, Suzhou 215163 ; 4. State Key Laboratory of

Regional Environment and Sustainability, Tsinghua University, Beijing 100084, China)

Abstract: The wastewater from the surface rinsing of steel products is complex in composition and has a high pollu-
tion load, posing significant environmental hazards. To enable precise supervision and traceability of the wastewa-
ter from steel surface rinsing, the rinsing wastewater from steel surfaces at a typical enterprise was selected as the
research object. Aqueous fluorescence fingerprint technology based on three - dimensional fluorescence spectros-
copy (3D-EEM) was employed to investigate the fluorescence characteristics of the rinsing wastewater and the influ-
ence of pH and humic acid on the fluorescence spectra. The results show that the fluorescence fingerprint spectrum
of the rinsing wastewater presents six characteristic fluorescence peaks: peaks A, B, C, D, E, and F. Their exci-
tation wavelength/emission wavelengths (Ex/Em) are 225/295 nm, 275/305 nm, 230/340 nm, 280/340 nm, 240/
395 nm, and 305/395 nm respectively. Peaks A, B, C, and D are protein-like fluorescence peaks, and peak B
has the highest fluorescence intensity. Peaks E and F are fluorescence peaks of humic substances. pH has a signifi-
cant impact on the fluorescence peaks of the rinsing wastewater. As the pH value decreases, peaks D, E, and F
gradually disappear. The fluorescence intensity of peak B is most sensitive to changes in pH, and reaches a maxi-
mum at neutral pH. When the mass concentration of humic acid is low (0-10 mg/L) , the number and position of
the fluorescence peaks do not change significantly with concentration. When the mass concentration of humic acid
is high (>12.5 mg/L), a new humic-like fluorescence peak (G peak) appears at an Ex/Em of 265-275/395 nm.
As the concentration of humic acid increases, the fluorescence intensity of peak A initially increases and then stabi-
lizes, while the fluorescence intensities of peaks E and F initially decrease and then increase. These results not
only expand the fluorescence fingerprint database of the rinsing wastewater from steel surfaces, but also provide a
scientific basis for the precise pollution source identification of such wastewater in complex water environments.

Key words: rinsing wastewater from a steel surface; three-dimensional fluorescence spectroscopy (3D-EEM) ;

aqueous fluorescence fingerprint; pH; humic acid; precise pollution source identification
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