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The main goal is the development of competencies

that are essential to create and guarantee the

fundamental conditions of scientific research in the

field of health and life sciences in Portuguese-speaking

African countries.

The problem of natural radioactive gas radon is an

important problem of biology, ecology and

radiation medicine.

What is the reason to develop this study?
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The aim of this work is:

1) To study the risks to human health, resulting from the 

inhalation of radon gas. 

Measurements were made in public and residential  

buildings in the Lubango municipality (Huila Province);

2) To present an evaluation of radon concentration on water 

samples, used for human consumption, collected in the 

Bibala municipality (Namibe Province).





Most granitoid rock exposures occur

throughout the central-west area of Angola,

mainly in the south-southwest region.



The granitoid lithologies are frequently distributed

in all regions of Angola, especially in the Northwest

(Congo), Northeast (Lunda) and South-southwest

(Huila-Namibe-Bibala).



In geological terms, the plateau of Huila presents granite formations.

Large amount of magmatic rocks containing 

uranium and thorium contribute to local 

radiation levels twenty times higher than 

background. 

These radioactive elements are also present in 

groundwater sources.



Radon concentrations in studied 

buildings:   30 to 415 Bq/m3.

Radon measurements in dwellings were 

carried out with nuclear track detectors CR-39 

in the one-storey public and residential  

buildings, typical of the studied area.



𝟑𝟑𝟑𝟑 > 𝑹𝑹𝑹𝑹 > 𝟏𝟏𝟏𝟏𝟏𝟏 𝑩𝑩𝑩𝑩/𝒎𝒎𝟑𝟑 𝟑𝟑𝟑𝟑 %

𝟏𝟏𝟏𝟏𝟏𝟏 > 𝑹𝑹𝑹𝑹 > 𝟐𝟐𝟐𝟐𝟐𝟐 𝑩𝑩𝑩𝑩/𝒎𝒎𝟑𝟑 𝟓𝟓𝟓𝟓 %

𝑹𝑹𝑹𝑹 > 𝟐𝟐𝟐𝟐𝟐𝟐 𝑩𝑩𝑩𝑩/𝒎𝒎𝟑𝟑 𝟖𝟖 %

There is substantial heterogeneity in the distribution of the radon in the Lubango

city.

In the east and central region we got 
relatively low indoor radon levels, on 
average 30 Bq/m3. 

In the west region radon concentration 
results are 13 times higher.



Radon concentrations in 

drinking water:   39 to 207 Bq/L

To determine the radon concentration in 

water samples, the RAD7 equipment, a 

radon monitor manufactured by the 

American company Durridge, using the 

RAD7 H2O technique was used.

The Bibala region is located in the province of Namibe, in the Angolan southwest. 



𝟓𝟓𝟓𝟓 > 𝑹𝑹𝑹𝑹 > 𝟏𝟏𝟏𝟏𝟏𝟏 𝑩𝑩𝑩𝑩/𝑳𝑳 𝟕𝟕𝟕𝟕 %

𝟏𝟏𝟏𝟏𝟏𝟏 > 𝑹𝑹𝑹𝑹 > 𝟏𝟏𝟏𝟏𝟏𝟏 𝑩𝑩𝑩𝑩/𝑳𝑳 𝟏𝟏𝟏𝟏 %

𝑹𝑹𝑹𝑹 > 𝟏𝟏𝟏𝟏𝟏𝟏 𝑩𝑩𝑩𝑩/𝑳𝑳 𝟖𝟖 %

There is substantial heterogeneity in 

radon concentration in water samples 

of the Bibala region.

As we can see, results are higher  in 

the southeast region.



The intended area to be covered is vast and Angolan 

laboratories do not yet have adequate equipment.

Methods based on low-cost monitors and detectors should be 

used. 

So, to monitor radon, we intend to develop a low-cost radon 

monitoring system based on Si-PIN photodiodes.



Si-PIN and Radon monitor comparison 



General radon detector design

Radon
detector

Ampl. Selection Arduino PC

Alpha particle 
detection 

Data 
collection

Pulse height 
analysis 

Data 
acquistion



Prototypes are tested using radon produced by rocks







Energy spectra



New measurements in air and water will be done.

Si-PIN is sensitive to alpha-particles “sticked” to its surface.

It’s possible to make a radon detector based on Si-Pin as other authors

have done before.

Future: several detectors in network monitoring selected sites.

Preliminary conclusions
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