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Disclaimer
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- This presentation might refer to various instruments available on 
the market and those that were used during research studies. This 
is not intended as a endorsement of the instruments.

- Please speak to the instrument suppliers for information regarding 
specific instruments.



Background & Aim
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Background: 

- I believe we have spoken enough about the background of dust 
monitoring technologies, limitations, opportunities, etc.

- In my view, the challenge is: How can we improve the 
implementation of the technology in both practice and research?

Aim: 

- To discuss implementation of dust monitoring technologies and 
to link research with practice in the field of continuous real-time 
particulate monitoring.
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- Literature shows that while PM sensor 
technologies have great potential but it is not a 
simple process to implement these systems. 

- Some common process elements include →



Literature
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Legislative guidance on PM 
exposure in the SAMI.

PM sensor technology.

Side-by-side respirable PM 
monitoring using direct reading 
instruments (DRIs) and gravimetric 
sampling trains. 

Low-cost sensors for continuous PM 
monitoring in high dust areas.

Dust chamber studies to evaluate 
instrument performance in controlled 
environments. 

Video exposure monitoring using 
wearable cameras.

Particle size distribution evaluation 
using DRIs.

Control measure effectiveness 
evaluations.

Publications related to ethics and 
privacy issues. 

The categories of publications include:



Challenge
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How do we take the next step?

What is the logic behind CRTM implementation and research?

How do we use the information and resources available to create 
proactive solutions for each specific mining site?:

- Purpose of implementation.

- Value case of implementation.

- The correct team.

- Translation of data into useful/usable information.

- Practical considerations of implementation.

- Constant improvement.

- Impactful research.



Purpose
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TNO (Netherlands) and GCG (Australia) has developed a 

“playbook” on the use of PM sensors for occupational hygiene:



Purpose

9

ICMM Critical Control 

Management Process



Purpose
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Source: TSI



Purpose
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TNO (Netherlands) and GCG (Australia) has developed a 

“playbook” on the use of PM sensors for occupational hygiene:



Value case



Value case
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Source: Vosburgh, et al. (2022)



The correct team
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Buy-in from everyone involved.



Practical considerations
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• Type of data generated.
• Reporting procedures.
• Connectivity.
• Power supply.
• Durability & maintenance.
• Calibration requirements.
• Security.
• Acceptance by workers.



Useful/usable information
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Useful/usable information
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Source: Wolfe et al. (2024)



Constant improvement
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Impactful research
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1. Portable FTIR 
spectrometer

RCS concentration

2. Rotadust® -Rotadome®

Calibrate direct reading 
instruments

3. Malvern Morphologi 4-ID 

Particle size, shape and 
composition

https://www.malvernpanalytical.com/en/products/
product-range/morphologi-range/morphologi-4-id

https://www.rotadust.com.au/home

https://www.cdc.gov/niosh/publication
s/numbered/2021-118.html

Morphologically-Directed 
Raman Spectroscopy 
(MDRS)



Impactful research

2020

GRAVIMETRIC A B C D E F H I J
% of Grav 100.00% 51.35% 32.34% 1.21% 4.49% 62.35% 58.16% 6.69% 57.91% 57.04%
% of Grav 100.00% 50.67% 43.89% 1.86% 10.19% 66.51% 77.84% 9.60% 59.21% 59.85%

E/F 1 E/F 2 E/F 3 E/F 4 E/F 5 I J
Respirable Dust [ug/m³] 323.90 359.66 333.26 291.24 386.48 364.30 298.89

G/H 1 G/H 2 G/H 3 G/H 4 G/H 5 I J
Respirable Dust [ug/m³]

53.77 9.87 80.19 40.88 53.23 704.36 730.93



Conclusion
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The future of dust monitoring technologies and its 
implications for dust management strategies:

• How do we take the next step to use improving dust 
monitoring technologies to create better dust management 
strategies?

• How do we use the information and resources available to 
create proactive solutions for each specific mining site?:

- Purpose of implementation.

- Value case of implementation.

- The correct team.

- Translation of data into useful/usable information.

- Practical considerations of implementation.

- Constant improvement.

- Impactful research.



Thank you

stefan.linde@nwu.ac.za
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