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NanoComposix Obscurant Measurement Capabilities and 

Comparisons with US Army Aerosol Chamber 
 

A comprehensive aerosol testing facility for measuring the physical and optical properties of obscurants 
is fully operational at nanoComposix and has been validated against the U.S. Army Edgewood Chemical 
and Biological Center’s (ECBC) aerosol chamber, which has many of the same analytical capabilities. The 
ECBC chamber is used for evaluating full scale obscurant devices (hundreds of grams) during 
development and validation of production devices (Table 1), while the nanoComposix aerosol chamber 
is a much smaller 2.5 m3 chamber designed for launching between 0.1 - 10 g of material (Figure 1). This 
smaller chamber allows for the 
rapid evaluation of much 
smaller quantities of obscurant 
material. Standards have been 
run in both the ECBC chamber 
and NCX chamber to validate 
performance and good 
agreement was found. 
 
Optical measurements are 
made with an ocean optics uv - 
visible (200 – 1100 nm) 
spectrophotometer, ocean 
optics NIR (900 – 1700 nm and 
spectrophotometer, Nicolet 
FTIR (1.5 – 20 µm) 
spectrophotometer have 
beams that transect the long 
axis of the chamber (1.6 meter path length).  An Army nephelometer (RAS-1) and a custom built 
nephelometer that measures scattering as a function of angle 
are used in conjunction with the extinction measurements to 
determine the percent absorption and percent scattering of the 
obscurant cloud.   
 
Materials are launched into the chamber with one of a number 
of different mechanisms: 1) a solenoid controlled, high speed 
pneumatic launch system ejects up to 4 g of material into the 
chamber using a 0.5 second burst of 750 psi air; 2) a custom 
venturi pump modeled off the schematics for a SRI nozzle; 3) a 
burst disk membrane that launches packed material at 1000 psi; 
and 4) a MeeFog wet aerosol generator that aerosolizes liquid 
into a fog.     Filter samples are collected by passing a known 
volume of air across a pre-weighed filter substrate.  After 
sampling, the filter is re-weighed and the mass of material 
collected in a known volume of air is determined to calculate the 
yield.   The combination of electromagnetic transmission 
measurements (MEC), fill fraction, and yield are used to 
measure the Volume Extinction Coefficient (VEC).   

 
Table 1:  Comparison of nanoComposix and ECBC chamber 
capabilities. 

 
 
Figure 1:  2.5 m

3
 aerosol chamber at 

nanoComposix. 

Aerosol Chamber Attributes
nanoComposix Aerosol 

Chamber
Edgewood Aerosol Chamber

Chamber volume (m3) 2.5 190

UV-Visible-NIR 
measurements 
(0.2 - 1.8 µm)

Ocean Optics UV-Visible, 
and NIR spectrometers, 

attenuation of 650 nm laser

Ocean Optics Visible, and NIR 
spectrometers, attenuation of 

630 nm laser

IR measurements 
(1-20 µm)

Nicolet 6700 (1.5 - 20µm)
Jasco (0.9-3.5µm) and (2.6 -

23µm)

Aerosol size and mass 
measurement capabilities

Aerodynamic particle sizer, 
scanning mobility particle 

sizer, nephelometers, filter 
measurements

Aerodynamic particle sizer, laser 
particle counter, filter 

measurements

Obscurant formats
Loose powder, packed 

powder
Loose powder, packed powder

Dissemination methods
SRI nozzle, high pressure 

pneumatic, burst disc, 
MeeFog wet launch

SRI nozzle, burst disc, exposive
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Other features on the 2.5 m3 chamber include a high speed camera (240 fps) which captures the 
obscurant launch mixing dynamics or provides images of an AF Tribar chart which is used to calculate 
the modulation transfer function of the launched obscurant.  Aerosol sizing equipment measures the 
diameter of the launched materials in the 10 – 500 nm regime (TSI SMPS) and the 0.5 – 20 µm regime 
(TSI APS).   
 
After measurements have been taken, the launched obscurants are removed from the chamber with a 
high speed HEPA ventilation system that exchange the chamber air at a rate of one chamber volume 
every 10 seconds. A positive air pressure system keeps the optics from being coated with particulates 
enabling reuse of the chamber without requiring cleaning.  Up to 10 samples per day can be launched 
and processed using this facility.  A replicate of the SRI venturi nozzle used at Edgewood was 
manufactured and tested at nanoComposix with visible and IR obscurant standards (TiO2 and Brass 
Flake), then the nozzle and standards were brought to ECBC for validation. Good correlation with MEC 
data collected on the same samples at ECBC and nanoComposix has been achieved (Figures 2,3). 

 

 

  

Figure 2:  Validation of NCX SRI nozzle and 
chamber against ECBC nozzle and chamber 
using standard brass showing MEC in the mid 
IR for two SRI nozzles. All three traces are 
adjusted for yields of ~80%. 

Figure 3:   Validation of NCX SRI nozzle and 
chamber against ECBC nozzle and chamber 
using Tionna 188 TiO2 showing MEC in the 
visible. All traces are adjusted for yields of 
~80%, except for the NCX small chamber 
which used a 100% yield. 


