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Nanoparticles often obscured by larger 
particles collected with size- selective samplers
The 2.5-Lpm nanoparticle respiratory 
deposition (NRD)  sampler collects 
nanoparticles apart from larger particles in a 
way that mimics deposition in the human 
respiratory tract, which is called the 
nanoparticulate matter (NPM) criterion
A higher flow rate may accommodate shorter 
sampling times

Design a high-flow (10-L/min) NRD sampler 
compatible with belt-mounted personal 
sampling pumps

• 10-L/m NRD sampler designed that meets 
targets for each component

• Impactor and diffusion stage can be operated 
with personal sampling pumps to meet NPM 
criterion

• Final filter allows measurement of 
nanoparticles and larger particles in one 
sample, but is restricted to area sampling 
because of high pressure drop

Design summary:
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High-flow NRD sampler

Element d50, 
nm R2 ∆P, 

kPa (in H2O)

Impactor 
(Nozzle 1) 305 NA 4.2 (16.9)

Diffusion 
stage
(7 cm)

43 0.96 1.7 (6.8)

Final filter NA NA 4.4 (17.5)

Complete 
sampler NA NA 8.5 (34)

All components met targets

Impactor and diffusion stage can be operated 
without final filter to meet NPM criterion with a 
personal sampling pump

Impactor and final filter have highest pressure 
drops; Attempts to modify support pad 
reduced the pressure drop from 5.5 kPa (22 in 
H2O) to 4.4 kPa (17.5 in H2O); however, this 
added pressure drop restricts use to an area 
sampler

Higher flow sampler reduced minimum 
sampling time by 40%; does not scale with 
airflow linearly because more foam required

Results

Diffusion-stage Collection Efficiency  

Airflow (10 L/min)

Impactor Foam Final filterInlet Support pad

Personal 
pump (10 L/min)
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R2 = 0.92 d50 = 50 (± 0.01) nm  

R2 = 0.96 d50 = 43 (± 0.01) nm

R2 = 0.90 d50 = 32 (± 0.01) nm 


