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Human sneezing and coughing, medical inhalers, electrosprays, paint cans and nuclear steam tube ruptures have one thing in
common; they all produce quick bursts of aerosol. The aerosol production in all these processes is based on the high velocity
of carrier gas or the material itself.

Aerosol evolution from a high velocity jet of material can be divided into three main phases; Spray of the material which gener-
ates the aerosol, dispersion of the aerosol and finally deposition onto surfaces. While physics behind these phenomena is well
understood, it can be challenging to model what happens in real-life conditions due to many variables. It is therefore valuable to
have direct real-time measurement data of the aerosol behaviour.

Dekati® Solutions for aerosol spray and dispersion research

Real-time 10 Hz particle size distribution and concentration measurements

PM10, PM2.5, PM1.0, particle number, particle charge and lung-deposited surface area (LDSA) measurements
Total concentration and detailed size distribution measurements

Options for real-time monitoring and gravimetric cascade impactor measurements

ELPI®+ and HR-ELPI®+
One measurement method and one instrument 6 nm-10 pm in real-time

The Dekati® ELPI®+ (Electrical Low Pressure Impactor) is a widely-used and well-characterized instrument for real-time particle
size distribution and concentration measurements. The ELPI®+ is commonly used in many research fields with well suited char-
acteristics and features:

e  Particle concentration and size distribution measurement
e  Size range 6 nm - 10 ym with one measurement method

e 14 size classes standard, 500 with High Resolution ELPI®+ (HR-
ELPI®+)

e Up to 10 Hz time resolution
e  Wide dynamic range
e | ong term measurements with minimum downtime
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Typical Applications for Dekati® Instruments
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e  Medical DPI, MDI and nebulizer aerosol measure-
ments - is the size distribution, dose and charge state
of inhaled medicine repeatable?

e  Filtration research - what is the size resolved filtration
efficiency and how does it change over time?

e  Lung deposition studies - what is the retention effi-
ciency of lungs as a function of particle size and
breathing pattern?

e  Deposition studies of radioactive aerosols - when is it
safe to enter a space where radioactive aerosol has Time [hh:mm:ss]

formed through an accident? ELPI®+ measurement of aerosol puff from firing of a riffe.

e Ambient eddy flux covariance studies - what is the net Aerosol change through agglomeration and deposition can
movement of aerosol in a complex airflow field? be observed

e  Aerosol charge state measurements - is a generated aero-
sol charged and what is the effect on agglomeration, deposition and filtration?

e  Aerosol generation from rifles - what is the exposure level in repeated firing and how does bullet casing materials affect
the level?

e  Ambient dispersion of biologically active aerosol - which parameters affect dispersion and how much?
e E-cigarettes, vaping device and formulation studies - are the devices repeatable and effect of formulation on dose?
e  Bioaerosol generation from faucets and sinks - what is the risk of airborne contamination with different designs?
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e  Filtration of radioactive aerosols - What is the filtration efficiency of ceramic filters in high pressure and temperature?

®  Production of aerosols from nuclear steam tube ruptures - what is the size and concentration of aerosol and how does it
disperse?

ELPI®+ and HR-ELPI®+ are powerful tools for aerosol spray and dispersion studies

e  Wide measurement size range from 6 nm to 10 um with a single measurement principle and up to 500 size classes -
shows the entire particle size spectrum of interest from ultrafine to coarse particles

e  Wide dynamic range over 5 orders of magnitude - capability to measure accurately from initial high concentration to long
term decay

e Real-time measurement up to 10 Hz - see the evolution of the spray and the effect of air fluxes on the dispersion

e  Only available instrument that measures Lung Deposited Surface Area (LDSA) size distribution from 6 nm to 10 pm -
evaluate the aerosol based on the most health relevant metric

e Unique charge per particle measurement - study particle charging in the generation process and the effect of charge on
agglomeration and deposition

e  Sintered high-capacity collection plates - measure for extended periods of time without any maintenance

e  (apability to measure in 100%RH and in elevated temperatures up to 200 °C - study the effects of temperature and rela-
tive humidity on evaporation and condensation or do the measurement in lung conditions

— Two choices of impactor collection plates are available for ELPI®+

®  Analysis plates (back) allow collection of size classified particles on a filter/
foil for post real-time measurement chemical analysis

e  Sinterered plates (front) allow long term measurements without mainte-
nance needs
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Dekati® Impactors for gravimetric PM mass measurements

Impactor technology is a well known and well characterized method for the determination of mass size distribution of any aero-
sol. In impactors, size classified particles are collected on collection filters or substrates that are either weighed or analysed to
determine particle mass and/or chemical composition in different particle size fractions. Dekati has over 25 years of designing
impactors and the Dekati® PM10 Impactor and DLPI+ impactors are especially well-suited for collection of aerodynamically size
resolved samples.

Dekati® PM10 Impactor Dekati® Low Pressure Impactor (DLPI+)

i
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e  (Cascade impactor for gravimetric or chemical analysis
of size classified particles

Particle size distribution in 14 size fractions
Particle size range 16 nm — 10 ym

Sample flow rate 10 Ipm

Particle collection area @25 mm

Integrated low pressure measurement and control, no
additional flow control device needed

e (Can be upgraded into an ELPI®+

e  Gravimetric of chemical analysis of size classified par-
ticles

e PM10, PM2.5 and PM1 separation

e  Particle collection area @25 mm, @47 mm for the
smallest size fraction

e  Sample flow rate 10 Ipm or 30 Ipm

ELPI and Dekati are registered trademarks of Dekati Ltd. Dekati Ltd. reserves the right to make changes to product(s) described herein without prior notice. © Copyright Dekati Ltd. 2020

Dekati Ltd. » Tykkitie 1 FI-36240 Kangasala, Finland » Tel. int +358 3 3578 100 » E-mail sales@dekati.fi » www.dekati.fi




&

I:{‘EvKATI Aerosol spray and dispersion studies

References

Young, p., Sung, A., Traini, D., Kwok, P., Chiou, H., Chan, H.-K., Influence of humidity on the electrostatic charge and aerosol
performance of dry powder inhaler carrier ased systems, Pharmaceutical Research, 24, 5, 963-970, 2007

Wand, X., You, C., Effects of thermophoresis, vapor, and water film on particle removal of electrostatic precipitator, J. Aerosol
Sci., 63, 1-9, 2013

Pourches,. J., Albuguerque-Silva, I., Cottier, M., Clotagatide, M., Vecellio, L., Durand, M., Dupois, F., Generation and characteriza-
tion of radiolabelled nanosized carbonaceous aerosols for human inhalation studies, J. Aerosol Sci, 55,1-11, 2013

Oravisjarvi, K., Pietikdinen, M., Ruuskanen, J., Niemi, S., Lauren, M., Voutilainen, A., Keiski, R. L., Rautio, E., Diesel particle com-
position after exhaust after-treatment of an off-road diesel engine and modeling of deposition into the human lung, J. Aerosol Sci,
69, 32-47, 2014

Ku, B. K., Kulkarni, P., Measurement of transport properties of aerosolized nanomaterials, J. Aerosol Sci., 90, 169-181, 2015

Tashiro, Shinsuke, Hitoshi Abe, and Yasuji Morita. "10.26 Study on Safety Evaluation for Nuclear Fuel Cycle Facility Under Fire
Accident Conditions." (2005)

SHAN, Jian, et al. "Research on Measurement Method of~(220) Rn Progeny Aerosol Size Distribution." Atomic Energy Science
and Technology 6 (2013): 026

Kajan, |., Karkeld, T., Tapper, U., Johansson, L.S., Gouéllo, M., Rameback, H., Holmgren, S., Auvinen, A. and Ekberg, C., 2017.
Impact of Ag and NO x compounds on the transport of ruthenium in the primary circuit of nuclear power plant in a severe acci-
dent. Annals of Nuclear Energy, 100, pp.9-19

Subramanian, V., Kumar, A., Baskaran, R., Misra, J. and Venkatraman, B., 2012. An experimental study on the charging of non-
radioactive aerosols with and without the presence of gamma radiation. Journal of Aerosol Science, 52, pp.98-108

Lind, T., Dehbi, A. and Giintay, S., 2011. Aerosol retention in the flooded steam generator bundle during SGTR. Nuclear Engineer-
ing and Design, 241(1), pp.357-365

Ghosh et al., Modeling studies on coagulation of charged particles and comparison with experiments, Journal of Aerosol Sci-
ence,105(35-47) 2017

Tavernini et al., Deposition of micrometer-sized aerosol particles in neonatal nasal airway replicas, Aerosol Science and Technolo-
ay, 52(4), 407-419, 2018

Uhrbrand et al., Assessment of airborne bacteria and noroviruses in air emission from a new highly-advanced hospital
wastewater treatment plant, Water Research 112(110-119), 2017

Madsen et al., Generation and characterization of indoor fungal aerosols for inhalation studies. Appl Environ Microbiol 82:2479-
2493, 2016

Levin et al., Can We Trust Real Time Measurements of Lung Deposited Surface Area Concentrations in Dust from Powder Nano-
materials? Aerosol and Air Quality Research,16(5), 1105-1117, 2016

Pellerin et al., Aerosol particle dry deposition velocity above natural surfaces: Quantification according to the particles diameter,
Journal of Aerosol Science, 114(107-117), 2017

Kim et al., Introduction of filtered containment venting system experimental facility in KAERI and results of aerosol test, Nuclear
Engineering and Design, 326(344-353), 2018

Contact us for details and we can recommend the best solution for
your measurements!
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