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53  A portable dust generation system 
for calibrating real time RCS measuring 
instruments

D a v i d   N o i ,  B r i a n   D a v i e s ,  L i n d a  A p t h o r p e , 
Vinod Gopaldasani ,  Universi ty of  Wollongong, 
Wollongong, Australia

Aim: The research was aimed at enhancing in-field calibration 
of portable Respirable Crystalline Silica (RCS) instrument.
Problem: There are challenges with calibrating instruments de-
signed for near-real time RCS measurement at the workplace, 
in that, historical methods of calibration of laboratory instru-
mentation are not appropriate as they are based on short col-
lection times of a standard material on filters from a generated 
dust cloud of short duration, not real time RCS dust clouds.
Method: This involved the development and validation of a 
small portable, low cost, dust generation system, for the gen-
eration of reproducible dust clouds and consequently standard 
RCS concentrations allowing near-real time instruments to be 
calibrated against known concentration of RCS standard in a 
dust cloud of significant duration.
Results: Preliminary laboratory data has shown that reprodu-
cible dust clouds of any dust can be generated including the 
Australian RCS standard material (A9950 Aust. No.1). Testing 
has shown that the physical characteristics of a dust can influ-
ence the generated concentration, and measures were found to 
improve the dust generation process for materials that may ad-
here to the dust generator drum’s surface. Four different ways 
of controlling the amount of dust generated and sampled out 
of the dust generator were determined, enabling increased dust 
input to the real time instrument, thus improving their means 
of calibration.
Conclusion: The dust generation system has potential to im-
prove calibration of portable analytical instruments for RCS 
analysis. Further research may provide a means of estimating 
the “dustiness” of workplace materials before sampling.
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54  Food insecurity as a worsening 
occupational hazard

Ashton Alban, EA Engineering, Science, and Technology, 
Inc., PBC, Hunt Valley, USA

When asking the question “what topics are most pertinent to 
worker health and safety?” many respond with topics like heat, 
training, fall protection, etc. Very few will respond with food 
insecurity as a topic; however, internationally food security has 
been on the rise due to factors like conflict and climate change 
that are exacerbating the issue. This session explores the role 
that nutrition plays on cognitive and physical function and 

how the workplace is impacted by worker nutritional status. 
After establishing the impact that nutrition has on the work-
place, the session dives deeper to discern how the rising rates of 
food insecurity could impact the changing workplace through 
increases in worker injury. The session will implore individuals 
and companies to consider how food insecurity is impacting 
workers and the role of OEHS professionals to address it.
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55  Dissolution of inorganic lead 
compounds in synthetic sweat to assess 
workplace risk of dermal exposure

Richard Niemeier, National Institute for Occupational 
Safety and Health, Cincinnati, OH, USA

Over 1.4 million U.S. workers have dermal exposures to iPb 
compounds.. Studies suggest that these dermal exposures could 
increase blood lead levels (BLLs) by as much as 6.3 µg/dl. 
However, little data is available on the dissolution of iPb com-
pounds in skin surface film liquids (SSFLs) to determine the 
potential for Pb ion formation. Dissolution measures ion for-
mation in SSFLs and can be influenced by interactions with the 
components in SSFLs. Dissolution data is useful for modeling 
bioavailability via dermal absorption using the concentration 
of ions in sweat and the permeation rate (Kp) through the skin.
The study objectives were: 1) determine the pH-dependent 
static dissolution and kinetics of iPb compounds in SSFLs: 
Pb2+ nitrate (PbN), Pb2+ acetate (PbA), Pb2+ oxide (PbO), 
Pb2+/4+ red oxide (PbRO); and 2) provide screening estimates 
of the potential impact of these compounds on BLLs. Estimated 
concentration of Pb ions available was used along with avail-
able Kp values to provide an understanding of the potential 
dermal bioavailability of these compounds.
The iPb compounds are bioaccessible in SSFLs; dissolution of 
PbN and PbA at 8 h was 36.4–61.1% compared to 0.01–2.5% 
for PbO and PbRO. Screening estimates suggest that BLLs may 
be increased by 0.7–8 µg/dL for these iPb compounds. The 
screening level estimates based on this model suggest that the 
impact on BLLs warrants a more comprehensive assessment. 
More research is needed including dissolution of iPb particles 
from industrial settings and the impact of particle size on 
dissolution.
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62  Artificial intelligence and the Future of 
Work; opportunities and risks associated 
with worker health and safety

Jay Vietas, NIOSH, Cincinnati, USA
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