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INSTRUMENT LAYOUT AND PERFORMANCE
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N2ICP-001 Prove of Concept (POC) Instrument and Schemaittics
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INSTRUMENT LAYOUT AND PERFORMANCE
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DIRECT AIR SAM

PLING
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Air sampling without pump
in the sample flow path to

the ion source (ho GED
required)

Membrane pump to flush
sample line

Use of conventional
Nebulizer
~0.15 L/min air sampling



DIRECT AIR SAMPLING - DATA STRUCTURE
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Signal from filtered and un-filtered outdoor air (left)
LOD calculation from filtered air signal (right)
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Background: HEPA Filter

Continuous measurement
with 1 s integration time

Background LOD

determined
from filtered aerosol

— Log-Normal background fit
accepting 5% false-positive/-negative



DIRECT AIR SAMPLING - CASE STUDY

TOFWERK headquarters in Thun (left)
Workspace shared with solar industry (right)
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Indoor Air

TOFWERK shares
workspace with solar
industry

Are there metals in the air?

Are metals indicative for
manufacturing activities?



DIRECT AIR SAMPLING - PARTICLE INFORMATION
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DIRECT AIR SAMPLING - PARTICLE INFORMATION

Stainless steel particles Is integrotion time
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Ratios of mass per particle: Cr/Fe

Stainless steel particles
high Cr content — soldering wire
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Element ratio depending on particle mass
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DIRECT AIR SAMPLING - QUANTIFICATION

Pb Signal summed to 10 min

Avg conc = 0.034 ng/m3 | nte rva |S

LOD = 0.012 ng/m3
BEC = 0.011 ng/m3
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Lower LOD than from single Particle Data MAK values for Pb in air

0.1 mg/m3 - Pb and Pb-compounds (except Pb-Me4 and Pb-Et4)
0.05 mg/m3 - Pb-Me4 and Pb-Et4
Source: SUVA
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DIRECT AIR SAMPLING
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DIRECT AIR SAMPLING - SUMMARY

* Direct air sampling
* Single particle information [fg/particle]

* Detection of concentrations in [ng/m?3]
range.

e Measurement intervals:

Milliseconds, minutes, days
« Ability to follow dynamic concentrations
* |ndication for particle sources

Dynamic time dependent signal

Composition of individual particles
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THANK YOU!!

Martin Tanner

m.tanner@tofwerk.com

27th ETH-Nanoparticles Conference (NPC-24)
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