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a b s t r a c t

Data presented in this data article show artifacts (bias and error)
that influence fluorescence measurement of dissolved organic
matter (DOM) due to samples handling and storage. Data show
interferences in fluorescence measurements related to filtration of
water by different filter materials, including 0.7 mm glass microfiber
filter, 0.45 mm polyvinylidene fluoride (PVDF) membrane, 0.45 mm
cellulose nitrate membrane, and 0.45 mm polyethersulfone (PES)
syringe filter. Data show also changes of several fluorescence in-
dexes and UV absorbance measurements of wastewater organic
matter respect to time under different storage conditions. Particu-
larly, spectroscopic data were acquired using 0.7 mm filtered and
unfiltered wastewater samples stored at different temperatures (i.e,
room temperature, 4 �C, �20 �C) over a testing period of 21 days.
Finally, data show the effect of chlorine disinfection (doses of 0.5e8
mg/L) in fluorescence measurements accomplished in samples from
two secondary wastewater effluents. Data of this article are related
to the publication “M. Sgroi, E. Gagliano, F.G.A. Vagliasindi, P. Roccaro,
Absorbance and EEM fluorescence of wastewater: effects of filters,
storage conditions, and chlorination, Chemosphere, 243, 2020, 125292
j.chemosphere.2019.125292.

ro).

vier Inc. This is an open access article under the CC BY-NC-ND license (http://

https://doi.org/10.1016/j.chemosphere.2019.125292
mailto:paolo.roccaro@unict.it
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dib.2019.105099&domain=pdf
www.sciencedirect.com/science/journal/23523409
www.elsevier.com/locate/dib
https://doi.org/10.1016/j.dib.2019.105099
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.dib.2019.105099


M. Sgroi et al. / Data in brief 28 (2020) 1050992
Specifications Table

Subject area Environmental Sci
More specific subject area Spectroscopic mea
Type of data Table, figure
How data was acquired Shimadzu UV-180
Data format Raw, processed
Experimental factors Spectroscopic ana

samples.
Experimental features Assessment of inte

substances form fi

filtration, storage
effects in fluoresce

Data source location Sicily (Italy)
Data accessibility Processed data are

doi.org/10.17632/p
Related research article M. Sgroi, E. Gaglia

wastewater: effect
125292 [1]

Value of the Data
� These data can be used to detect artifacts in fluo

the use of inappropriate sample storage or han
� Data in this article can serve as guideline for res

UV absorbance measurements of wastewater o
� Data are useful for future investigations on

laboratory comparison studies.
[1]”. Raw data are available in a public repository (https://doi.org/10.
17632/pf86xs7ybk.1).
© 2020 The Author(s). Published by Elsevier Inc. This is an open

access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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0 spectrophotometer; Shimadzu RF-5301PC fluorescence spectrophotometer.

lyses were performed using filtered (0.7 mm), unfiltered and chlorinated

rferences in fluorescence measurements due to presence of leaching
lters. Tests on handling procedures for samples preservation, including
at room temperature, at 4 �C, and at -20 �C. Chlorination tests to evaluate
nce measurements.

provided in this article. Raw data are deposited in a public repository (https://
f86xs7ybk.1)
no, F.G.A. Vagliasindi, P. Roccaro, Absorbance and EEM fluorescence of
s of filters, storage conditions, and chlorination, Chemosphere, 243, 2020,

rescence and UV absorbance analyses of wastewater organic matter due to
dling procedures, or due to the addition of chlorine in wastewater.
earchers and laboratory technicians to perform accurate fluorescence and
rganic matter.
natural water/wastewater samples preservation and for future inter-
1. Data

The use of fluorescence spectroscopy is emerging and increasingly draws attention for water quality
assessment and monitoring. The datasets in this article describe methods for samples handling and
preservation before analysis, which should assure correctness of the performed measurements.

Fig. 1 and 2 shows triplicate measurements of fluorescence excitation-emission matrices (EEMs) of
blank samples obtained filtering 100 mL of Milli-Q water by glass microfiber filters (0.7 mm), poly-
vinylidene fluoride (PVDF) membrane filters (0.45 mm), cellulose nitrate membrane filters (0.45 mm),
and filtering 10 mL of Milli-Q water by polyether sulfone (PES) syringe filters (0.45 mm). Fluorescence
peak intensities shown in the EEMs of Milli-Q water are related to fluorescing substances leached from
the utilized filters.

Fig. 3 shows fluorescence EEM and UV absorbance spectra of Milli-Q water after filtration by PES
syringe filter (0.45 mm), which was pre-washed with 20 mL of Milli-Q water. Fig. 4 shows EEM of limit
of reporting (LOR) values.
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Fig. 1. Fluorescence EEMs of Milli-Q water after filtration with glass microfiber filters (0.7 mm) and PVDF membrane filters (0.45 mm).
Measurements were performed in experimental triplicates. A volume of 100 mL of Milli-Q water was used for filtration.

Fig. 2. Fluorescence EEMs of Milli-Q water after filtration with cellulose nitrate membrane filters (0.45 mm) and PES syringe filters
(0.45 mm). Measurements were performed in experimental triplicates. A volume of 100 mL of Milli-Q water was used for filtration by
cellulose nitrate membrane filters. A volume of 10 mL of Milli-Q water was used for filtration by PES syringe filters.
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Fig. 3. Fluorescence EEM and UV absorbance spectrum of Milli-Q water after filtration with PES syringe filter (0.45 mm), which was
pre-washed with 20 mL of Milli-Q water. Maximum fluorescence intensity measured was 0.064 RU at lex/lem ¼ 225/330 nm.

Fig. 4. EEM of calculated LOR values.
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Different fluorescence peaks, which are denoted as I1, I2, I3, I4, I5, were used to test fluorescence
changes respect to time during different storage conditions. Changes of fluorescence were also eval-
uated for total fluorescence (FT), which is a parameter that has been used as a surrogate for micro-
pollutant removal by advanced water treatment processes [2,3].

Fig. 5e8 depict the changes of the selected fluorescence indexes respect to time during storage at
4 �C, �20 �C and room temperature (z25 �C) for unfiltered and 0.7 mm filtered samples of Bronte
tertiary wastewater effluent, Lentini primary wastewater effluent, Patern�o secondary wastewater
effluent, and Pozzillo surface water, respectively.

Fig. 9 depicts the changes of UV absorbance at 254 nm (UV254) respect to time during storage at 4 �C,
�20 �C and room temperature for unfiltered and 0.7 mm filtered samples of the four tested water
qualities. Fig. 10e13 show similar comparison for the full UV absorbance spectra for samples of Bronte
tertiary wastewater effluent, Lentini primary wastewater effluent, Patern�o secondary wastewater
effluent, and Pozzillo surface water, respectively.

Fig. 14e16 show the comparison of changes of the selected fluorescence intensities and FT respect
to time during storage at 4 �C and room temperature for 0.7 mm filtered samples of Bronte tertiary
wastewater effluent, Patern�o secondary wastewater effluent, and Pozzillo surface water, respectively.
In Figs. 14e16, changes of the fluorescence indexes I1, I2, I3, I4, I5 are compared to values corresponding
to ±5% and ±10% of the fluorescence intensities measured on the day of collection. To sum up, data
shown in Figs. 5e16 depict the effect of different storage conditions of water/wastewater samples in



Fig. 5. Changes of selected fluorescence intensities and total fluorescence (FT) respect to time in unfiltered and 0.7 mm filtered
samples of Bronte tertiary wastewater effluent stored at different temperature (4 �C, �20 �C and room temperature).
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Fig. 6. Changes of selected fluorescence intensities and total fluorescence (FT) respect to time in unfiltered and 0.7 mm filtered
samples of Lentini primary wastewater effluent stored at different temperature (4 �C, �20 �C and room temperature). Minimum and
maximum values of duplicate measurements are indicated by error bars.
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Fig. 7. Changes of selected fluorescence intensities and total fluorescence (FT) respect to time in unfiltered and 0.7 mm filtered
samples of Patern�o secondary wastewater effluent stored at different temperature (4 �C, �20 �C and room temperature).
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Fig. 8. Changes of selected fluorescence intensities and total fluorescence (FT) respect to time in unfiltered and 0.7 mm filtered
samples of Pozzillo surface water stored at different temperature (4 �C, �20 �C and room temperature). Minimum and maximum
values of duplicate measurements are indicated by error bars.
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Fig. 10. Changes of UV absorbance spectra respect to time in unfiltered and 0.7 mm filtered samples of Bronte tertiary wastewater
effluent stored at different temperature (4 �C, �20 �C and room temperature). Numbers in the legend are indicative of days of storage.

Fig. 9. Changes of UV absorbance at 254 nm respect to time in unfiltered and 0.7 mm filtered samples of all tested waters stored at
different temperature (4 �C, �20 �C and room temperature). Minimum and maximum values of duplicate measurements are
indicated by error bars.
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Fig. 11. Changes of UV absorbance spectra respect to time in unfiltered and 0.7 mm filtered samples of Lentini primary wastewater
effluent stored at different temperature (4 �C, �20 �C and room temperature). Numbers in the legend are indicative of days of
storage.

Fig. 12. Changes of UV absorbance spectra respect to time in unfiltered and 0.7 mm filtered samples of Patern�o secondary wastewater
effluent stored at different temperature (4 �C, �20 �C and room temperature). Numbers in the legend are indicative of days of
storage.
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Fig. 13. Changes of UV absorbance spectra respect to time in unfiltered and 0.7 mm filtered samples of Pozzillo surface water stored
at different temperature (4 �C, �20 �C and room temperature). Numbers in the legend are indicative of days of storage.
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fluorescence and UV absorbance measurements. Discussions and rationales about these data can be
found in the manuscript related to this Data article [1].

Fig. 17 depicts the changes of the five selected fluorescence intensities and FT respect to
addition of different amount of sodium hypochlorite (0, 0.5, 1, 2, 5, 8 mg/L as chlorine concen-
tration) in the secondary wastewater effluent collected at Lentini wastewater treatment plant
(WWTP). On the contrary, Fig. 18 and 19 show the comparison of changes of UV absorbance
measurements respect to addition of different doses of sodium hypochlorite in the secondary
wastewater effluent collected at Patern�o WWTP and in the secondary wastewater effluent
collected at Lentini WWTP, respectively. In Table 1 are reported the coefficient of variation of the
abovementioned spectroscopic indexes after addition of different doses of sodium hypochlorite in
the two tested wastewater effluents.

2. Experimental design, materials, and methods

Data shown in this article were produced using water/wastewater samples collected in four
different locations in Sicily (Italy). Particularly, samples were collected in three different WWTPs (i.e.,
LentiniWWTP, BronteWWTP, Patern�oWWTP), and from an artificial lake (i.e., Pozzillo lake), which is a
surface water impacted by wastewater. Lentini and Patern�o WWTPs are conventional WWTPs with
primary sedimentation and activated sludge unit. On the contrary, Bronte WWTP has an extend
aeration scheme with activated sludge unit, sand filtration, but without primary sedimentation. Water
quality parameters of tested waters are reported in Sgroi at al [1].

Storage conditions to investigate changes in fluorescence and UV absorbance measurements over
time included: 0.7 mm filtered samples stored at 4 �C in the dark; unfiltered samples stored at 4 �C in
the dark; 0.7 mm filtered samples stored at room temperature (25 �C) in the dark; unfiltered samples
stored at room temperature (25 �C) in the dark; 0.7 mm filtered samples stored at �20 �C in the dark;
unfiltered samples stored at �20 �C in the dark.



Fig. 14. Changes of selected fluorescence intensities and total fluorescence (FT) respect to time in 0.7 mm filtered samples of Bronte
tertiary wastewater effluent stored at 4 �C and room temperature. Values of ±5% from the fluorescence intensity measured on the
day of collection are depicted by dotted lines, whereas values of ±10% are indicated by continuous lines.
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Fig. 15. Changes of selected fluorescence intensities and total fluorescence (FT) respect to time in 0.7 mm filtered samples of Patern�o
secondary wastewater effluent stored at 4 �C and room temperature. Values of ±5% from the fluorescence intensity measured on the
day of collection are depicted by dotted lines, whereas values of ±10% are indicated by continuous lines.
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Fig. 16. Changes of selected fluorescence intensities and total fluorescence (FT) respect to time in 0.7 mm filtered samples of Pozzillo
surface water stored at 4 �C and room temperature. Values of ±5% from the fluorescence intensity measured on the day of collection
are depicted by dotted lines, whereas values of ±10% are indicated by continuous lines.
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Fig. 17. Changes of selected fluorescence intensities and total fluorescence (FT) respect to addition of different amounts of sodium
hypochlorite (0, 0.5, 1, 2, 5, 8 mg/L as chlorine concentration) in Lentini secondary wastewater effluent. Values of ±5% from the
fluorescence intensity measured in the non-chlorinated sample are depicted by dotted lines, whereas values of ±10% are indicated
by continuous lines. The chlorinated sample collected at Lentini WWTP is denoted by the acronym “Effl”.

Fig. 18. Changes of UV absorbance spectra respect to addition of different amounts of sodium hypochlorite (0, 0.5, 1, 2, 5, 8 mg/L as
chlorine concentration) in Patern�o secondary wastewater effluent. In a), values of ±5% from the fluorescence intensity measured in
the non-chlorinated sample are depicted by dotted lines, whereas values of ±10% are indicated by continuous lines. In b), numbers in
the legend are indicative of dosed chlorine concentration.
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Fig. 19. Changes of UV absorbance spectra respect to addition of different amounts of sodium hypochlorite (0, 0.5, 1, 2, 5, 8 mg/L as
chlorine concentration) in Lentini secondary wastewater effluent. In a), values of ±5% from the fluorescence intensity measured in
the non-chlorinated sample are depicted by dotted lines, whereas values of ±10% are indicated by continuous lines. In b), numbers in
the legend are indicative of dosed chlorine concentration. The chlorinated sample collected at Lentini WWTP is denoted by the
acronym “Effl”.

Table 1
Coefficient of variation (%) of selected fluorescence intensities, total fluorescence (FT) and UV absorbance at 254 nm (UV254)
measured after addition of different amounts of sodium hypochlorite (0, 0.5, 1, 2, 5, 8 mg/L as chlorine concentration) in the
secondary wastewater effluents of Patern�o and Lentini WWTPs.

Spectroscopic index Patern�o wastewater effluent (%) Lentini wastewater effluent (%)

I1 5.5 8.0
I2 11.1 9.6
I3 6.6 4.1
I4 11.0 8.9
I5 5.6 4.1
FT 4.8 5.5
UV254 5.7 2.6
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Five fluorescence peaks (i.e., I1, I2, I3, I4, I5) representative of different fluorescing organic matter
components were selected by peak-picking method [4] to assess the effect of storage conditions, and
chlorination in UV absorbance and fluorescence measurements of wastewater organic matter. The pair
of excitation and emission wavelengths (lex/lem nm) related to the selected fluorescence peaks were
I1 ¼ 225/290 nm (i.e., tyrosine-like fluorescence); I2 ¼ 230/355 nm (i.e., tryptophan-like fluorescence);
I3 ¼ 245/440 nm (i.e., fulvic-like and humic-like fluorescence); I4 ¼ 275/345 nm (i.e., tryptophan-like
fluorescence); I5 ¼ 345/440 nm (i.e., humic-like fluorescence). FT was calculated following published
literature [5].

UV absorbance spectra were measured from 200 to 800 nm at 1 nm intervals using a Shimadzu UV-
1800 spectrophotometer (Kyoto, Japan) in a 1 cm quartz cuvette with Milli-Q water used as the blank.

Fluorescence EEMs were analyzed using a fluorescence spectrophotometer (Shimadzu RF-5301PC)
with a 1 cm quartz cuvette. The excitation wavelengths spanned from 220 to 450 nm in 5 nm in-
crements, and emissionwavelengths from 250 to 580 nm in 1 nm increments. Excitation and emission
slit widths were both set to 5 nm. Fluorescence EEM spectrawere corrected and processed as described
in a previous work [4].

EEM of limit of reporting (LOR) values were calculated according to previous literature [4].

Acknowledgments

Data in this article were obtained by a research project that was funded by the Department of Civil
Engineering and Architecture of the University of Catania within the “Piano della Ricerca Diparti-
mentale 2016e2018” with the project “Advanced treatment processes for the removal of emerging
contaminants from water (PACEm)”.



M. Sgroi et al. / Data in brief 28 (2020) 105099 17
Conflict of Interest

The authors declare that they have no known competing financial interests or personal relation-
ships that could have appeared to influence the work reported in this paper.

References

[1] M. Sgroi, E. Gagliano, F.G.A. Vagliasindi, P. Roccaro, Absorbance and EEM fluorescence of wastewater: effects of filters,
storage conditions, and chlorination, Chemosphere 243 (2020) 125292, https://doi.org/10.1016/j.chemosphere.2019.
125292.

[2] M. Sgroi, T. Anumol, P. Roccaro, F.G.A. Vagliasindi, S.A. Snyder, Modeling emerging contaminants breakthrough in packed
bed adsorption columns by UV absorbance and fluorescing components of dissolved organic matter, Water Res. 145 (2018)
667e677, https://doi.org/10.1016/j.watres.2018.09.018.

[3] H.W. Yu, T. Anumol, M. Park, I. Pepper, J. Scheideler, S.A. Snyder, On-line sensor monitoring for chemical contaminant
attenuation during UV/H2O2 advanced oxidation process, Water Res. 81 (2015) 250e260, https://doi.org/10.1016/j.watres.
2015.05.064.

[4] M. Sgroi, E. Gagliano, F.G.A. Vagliasindi, P. Roccaro, Inner filter effect, suspended solids and nitrite/nitrate interferences in
fluorescence measurements of wastewater organic matter, Sci. Total Environ. (2019), https://doi.org/10.1016/j.scitotenv.
2019.134663. In press, Article 134663.

[5] W. Chen, P. Westerhoff, J.A. Leenheer, K. Booksh, Fluorescence excitation-emission matrix regional integration to quantify
spectra for dissolved organic matter, Environ. Sci. Technol. 37 (2003) 5701e5710, https://doi.org/10.1021/es034354c.

https://doi.org/10.1016/j.chemosphere.2019.125292
https://doi.org/10.1016/j.chemosphere.2019.125292
https://doi.org/10.1016/j.watres.2018.09.018
https://doi.org/10.1016/j.watres.2015.05.064
https://doi.org/10.1016/j.watres.2015.05.064
https://doi.org/10.1016/j.scitotenv.2019.134663
https://doi.org/10.1016/j.scitotenv.2019.134663
https://doi.org/10.1021/es034354c

	Data on the effects of filters, storage conditions, and chlorination in fluorescence and absorbance wastewater measurements
	1. Data
	2. Experimental design, materials, and methods
	Acknowledgments
	Conflict of Interest
	References


