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Reconquista River is one of the most polluted rivers in Argentina1,2. This study addresses water quality in densely populated regions impacted by untreated organic and inorganic 
pollutants from industrial and urban sources. The objective is to assess water quality through physicochemical analyses while incorporating an Analytical GREEnness metric 
approach3 to evaluate the sustainability of the analytical methods employed. By focusing on the greenness of these methodologies, the aim is to optimize as sustainable as possible 
workflows for environmental analysis without compromising the overall analytical performance. To complement this, multiparametric measurements will be used to investigate the 
role of phytoplankton communities as bioindicators of ecosystem health. This approach is proposed as a sustainable and innovative alternative for water quality assessment, 
aligning with the principles of green chemistry.
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Fig 1. Sampling sites in the middle basin (red zone) and lower basin 
(orange zone) of the Reconquista River basin. PR: Roggero dam, Za: 
Zapiola bridge, Mi: Emilio Mitre bridge, MF: Martín Fierro bridge, R201: 
Provincial Route N°201, CE: CEAMSE, R202: Provincial Route N°202, R24: 
Provincial Route N°24, R27: Provincial Route N°27, RT: Tigre River.

Low Impact Analysis

X ray fluorescence          As  Cr  Cu  Fe  Mn  Ni  Ti  V  Zn

HS-SPME-GC-MS                              VOCs

Phytoplankton Analysis

Direct microscopy                         Richness

Inverted microscopy                   Abundance

Fig 2. AGREE scores for a) in situ analysis, b) spectrophotometry, c) 
titration, d) HS-SPME-GC-MS, e) X ray fluorescence.

a b c

d e

Fig 4. WQI scores for sampling sites in different seasons.  • 8-10: mild pollution, • 6 -8: 
moderate pollution, • 3-6: high pollution, • 0-3: very high pollution/sewage like.

Fig 3. Principal component analysis performed for Reconquista River sampling sites in different seasons 
for two years. Full symbol: 1st year, void symbol: 2nd year.

✓ Pollution trends exhibit no significant seasonal 
variation.

✓ The sites are order in the groups according to 
pollution level.

✓ PCA and WQI accurately reflect field 
observations.

Beron Water Quality Index for urban
rivers4 considers temperature, 
chloride, ammonium, BOD5 and DO 
levels using the following equation:

𝑾𝑸𝑰 =
σ𝒊=𝟏
𝒏 𝒒𝒊

σ𝒊=𝟏
𝒏 𝒘𝒊

Fig 5. Metals and metalloids levels for sampling sites in different seasons. Red lines indicate aquatic life 
protection limits (µg/L): Cr= 2; Cu= 2: Ni=25; Zn= 30; As=50; Mn= 100.
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The abundance of phytoplankton classified in morpho-functional groups5 shows strong seasonal variations 
and differences related to pollution levels in each season. The group 9b is more important in sewage like sites 
in spring and summer and group 5a and 5b most abundant in winter and fall, respectively.

Fig 6. Redundance analysis for abundance of phytoplankton classified in morpho-functional groups (response 
variable) and abiotic matrix (explanatory variables).

Headspace Solid-Phase Microextraction coupled 
with Gas Chromatography-Mass Spectrometry 
(HS-SPME-GC-MS) is a robust green analytical 
method for the detection and identification of 
volatile organic compounds. This method serve 
for the identification of volatiles contaminants 
and indicators of heterotrophic activity that could 
complement the phytoplankton analysis.  
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Metal and metalloid levels show no spatial or seasonal trends. Cr, Zn, and Mn 
concentrations frequently exceeded aquatic life protection limits, primarily in 
the middle sampling zone.

These preliminary results highlight various approaches to assess water quality. In situ 
analysis is recommended due to its superior environmental sustainability compared to 
titration and spectrophotometry, which should be replaced with greener alternatives. 
X-ray fluorescence results indicate pollution with heavy metals, while phytoplankton 
analysis demonstrates its suitability for assessing water quality in an urban river and 
must be extended in time as its strong seasonal variation. VOCs analysis is still 
exploratory and need to be optimized.

Results: Conventional Physicochemical Analysis

Results: Phytoplankton AnalysisResults: X ray fluorescence

Results: HS-SMPE-GC-MS

Materials and methods Green assessment

Introduction

The lowest score for titration and spectrophotometry methods 
are due to large sample size, the amount of waste generated and 
the use of toxic reagents. Miniaturization and the use of specific 
electrochemical sensors could enhance a sustainable approach.
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