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INTRODUCTION

CONCLUSIONS

Watercourse pollution has increased 
worldwide, requiring improvements in the 
water purification process. Water treatment 
plants (WTP) are responsible to clean and 
distribute this important natural resource, but 
the solid residue generated from this process 
presents thousands of potential organic 
pollutants which requires a powerful 
separation technique to characterize it(1). 
Comprehensive two-dimensional gas 
chromatography (GCxGC) associated with 
time-of-flight mass spectrometry (TOFMS) can 
be employed in these complex samples(2). 
The objective of this work was to develop a 
rapid analytical method to study organic 
pollutants present in WTP sludge.

The residues were collected from an WTP 
located in Barra Mansa city (RJ-Brazil). The 
organic compounds were extracted using 
the QuEChERS methodology according to 
the method used by Cerqueira et al.(3)
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EXPERIMENTAL Table 1. Fast-GCxGC-TOFMS conditions

Fast-CGxGC-TOFMS

GCxGC System: LECO Pegasus® 4D, equipped with a 7890A 
GC system (Agilent Technologies) and liquid cryogen-free 
thermal modulator

1D: RTX-5 (10 m x 0.18 mm x 0.20 µm) 
2D: RXI-17Sil (0.74 m x 0.10 mm x 0.10 µm)

Sample volume of 1 μL in splitless mode 

Oven: 40 °C (0.5 min) – 15 °C/min – 300 °C (2 min) 

∆T: 15 °C; PM: 3 s with 0.60 s of hot pulse with 
chiller set at -80 °C.

Acquisition Rate: 200 Hz

Injector, Transfer Line, and Ion Source Temperature: 280 °C, 
300 °C, 250 °C, respectively. 

Flow rate 1.0 ml.min-1
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RESULTS AND DISCUSSION
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Figure 1: Color plot of the WTP residue extract analyzed by fast-GCxGC-TOFMS.

Figure 2: Compound classes distribution present in WTP residue extract (in terms of area percentage). 

17 different compound 
classes

 QuEChERS 4 mg MgSO4+1 g NaCl

0,3 mg MgSO4+0,125 mg PSA

(10 g wet 
sample)

10 ml ACN (1% AcOH) 
Vortex (15 sec)

Centrifugation (9 min)

1 mL of extract
Centrifugation

 Fast-GCxGC-TOFMS 
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