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The analysis of Persistent 

Organic Pollutants (POPs) 

using X-Ray Fluorescence –

A review

X-Ray Fluorescence can be utilised to quantify the concentration of pollutants contained within televisions.

The aim of this project was to determine the applicability of using XRF within an industrial setting, where

immediate feedback is often necessary.
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X Ray FluorescencePOPs and the Stockholm Convention

Persistent Organic Pollutants (POPs) are controlled

under the Stockholm Convention. The convention

contains multiple obligations for the countries who

signed it in an attempt to limit the harm caused by the

harmful chemicals (Lallas, 2001).POPs are causing

global concern as a result of the following (WHO, 2020):

• Their toxic effects on humans and the environment

• Their longevity in the environment

• Their potential to bio-accumulate in the food chain.

• Their ability for global long-range transport

One species of POPs are brominated flame retardants.

These have been used in the past within an array of

commercial and consumer products in order to

increase flame retardant properties.

X-ray fluorescence (XRF) is an analytical method which

can be used to quantify the composition of an array of

materials. The nature of the fluorescence is unique to

the elemental composition of the sample (Brouwer,

2006). Figure 1 illustrates how an atom fluoresces when

the incident radiation is sufficient enough to induce

excitation. The reason POPs are detectable is

because the metals, e.g. bromine, are proxy indicators

of the POPs present.

Figure 1: Schematic of how an atom fluoresces. 

Television’s Top of the POPs

Many types of raw materials are utilised in the manufacturing process of televisions. These

materials can range from Argon gas to Platinum Ore and are often finite resources. As a direct

result of this, the implementation of an efficient recycling process is crucial. The main components

of televisions include thermoplastics, glass, gases (such as Argon, Neon and Xenon) and lead.

Brominated flame retardants, in the past, have been added to an array of commercial and

consumer products in order to increase flame retardant properties.

Figure 2:  An example of a handheld XRF

At the time of their manufacture, these substances were legitimately added to the plastic, however, these

appliances are now prohibited under the Stockholm Convention(Perry, 2019). If the waste contains a concentration of

POPs above a certain amount, then the equipment must be disposed in a way that the Persistent Organic

Pollutant is ‘destroyed or irreversibly transformed’ and thus, the negative environmental impact of the WEEE is

mediated (Perry, 2019).

There are various safety precautions that must be taken when using XRF as an analysis tool. For example, small

samples, samples of irregular shapes and low-density materials all pose different risks to the user's health and safety

(Thermofisher, 2018). It is imperative that the XRF gun is handled and used with respect.
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