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BACKGROUND 

Air Trace is a portable, enclosed system designed to collect, 

separate, and store aerosol particles at known geographic 

locations for downstream geochemical analysis.

 

By linking airborne trace elements to subsurface mineralization, 

the system helps exploration teams narrow regions before costly 
and invasive drilling campaigns.
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CYCLONE CALCULATOR

Designed calculator establishing relationships to estimate cut-off diameter, 

pressure drop, and characteristic internal velocities

TAPE INCREMENTATION FUNCTION
After cyclone particle separation, samples are collected on a tape 

medium using programmed rotational steps

Arduino Uno R3

System controller used for step and direction signals 

during sample collection

TMC2209 Stepper Motor Driver 

Regulates current delivery 

NEMA 17 Stepper Motor and Belt System

Actuates at precise increments, pulling tape onto 

Drive and Storage Roll pulling 0.9 Nm of torque

GPS Module NEO6MV2 

Sample increments are logged geographically  

Indexing

Each numbered tape sample is correlated to a sample 

location via GPS module logs 

PARTICLE CUT-OFF DIAMETER

𝑑𝑐 = 2.846
𝑢𝑐𝑟𝑖𝜇𝑐𝐾𝑖𝐷𝑐
Δ𝜌𝑢𝑐𝜃𝑖

Particle diameter cut-off is governed by fluid flow behaviour, vortex 

strength and pressure losses within the cyclone
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Movement of air and particles within a cyclone

Air Trace builds on early airborne 

particulate sampling developed by 

Barringer Research in the 1970s which 

aimed to detect elemental anomalies 

over ore bodies. 

Advancements in compact electronics 

and GPS logging enable a practical and 

portable revival of this experiment.

Aerodyne Air Trace Survey 

AIR HANDLER TEST SET-UP
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SAMPLE TAPE TEST SET-UP
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Particle Behavior Backing Paper Selection Tape Rolling Mechanics

>5 cm spacing 

between Samples

Selected Parchment Minimum 0.85 Nm of 

torque to pull tape

VALIDATION TESTING
Testing conducted to validate separation and collection requirements

High  velocity (10 m/s and 17.1 m/s) PM2.5 Incense particle capture

PM2.5

Inlet PM2.5

2.5 μm
10 μm 

50-70 μm 

PM 2.5 PM 10
Target Particle Size 

for Collection

Human Hair
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TARGET PARTICLE SEPARATION SIZE
Air Handler subsystem separates PM 10 particles for sampling

THEORY
Core principles used for project design and development 

MAIN SYSTEM FUNCTIONS
SAMPLE COLLECTION REQUIREMENTS

Core behaviours of the Sample Collection System

Protected from sample 
cross-contamination

Samples secured safely during 
operation and storage

Geographically traceable Compliant with post-
processing techniques

Variac


	Slide 1

