
ALTERNATIVE METHOD FOR THE ELEMENTAL 
CHARACTERIZATION OF FINE PARTICULATE 
MATTER (PM2.5) USING HANDHELD X-RAY 
FLUORESCENCE ON QUARTZ FILTERS: 

Elizeu Chiodi Pereira, Dayane da Fonseca Barbosa, Thiago Nogueira, 

Kelly Polido Kaneshiro Olympio 

APPLICATIONS IN HEALTH RESEARCH



• A public health problem associated with 

adverse health effects, environmental and 

socio-economic damage (Swiston et al., 2008; Caumo et 

al., 2022);

• This is a consequence of anthropogenic 

activities. Also, it is important to note that 

exposures are associated with socioeconomic 

factors (Carvalho et al., 2017).

PROBLEM 
STATEMENT

Air Pollution



PTEs Category

Generated through: combustion 

processes, atmospheric chemical 

reactions, wear of tires, brakes, and 

pavements, and biomass burning, 

affecting 99% of the world's population 

(WHO, 2022). 

PROBLEM STATEMENT

PM2.5

Studies from different regions of the 

globe have identified Potentially Toxic 

Elements (PTEs: Pb, As, Cd, Hg, Zn, 

Ni, and others) in their composition (Hu 

et al., 2012; Brito et al., 2013; Li et al., 2017) 

Many of these PTEs are classified as 

pollutants of environmental 

concern, in addition to being 

carcinogenic (ATSDR, 2020; IARC 2012). 

López-Granero et al., 2024

PTEs



OBJECTIVE

To evaluate the use of a handheld X-ray fluorescence (XRF) 

analyzer for the trace elemental analysis of PM2.5



METHODS

ELEMENTAL 
ANALYSIS 

AIR SAMPLING 

FILTERS

SAMPLING SITE

June-October 2024 with a high-volume 

air sampler (1.13 m³/min, 24 h).

High-purity quartz filters (Whatman® QM-

A, 8h at 500 ºC).

High-traffic density avenue in São Paulo. 



Niton XL2 700S (Thermo Scientific)

METHODS

Equipment 

Reference Materials 





Calculation of LODs 

Bref,a 

Nbl,a

Nref,a

Ca 

Chatoutsidou et al (2022)



Calculation of LODs 

Lα, Lβ, Kα, and Kβ (characteristic X-ray emission lines 
for the elements) were obtained using the NDT software and 

confirmed in the relevant literature

The calculations of the peak area integrals and 
backgrounds 

were performed using the Spectragryph software



RESULTS
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THANK YOU!
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