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Case Study on Exposure Assessment of Thallium (Tl) among Laboratory Researchers

Daesung Lim’

Department of Safety Management, Seoul Cyber University

ABSTRACT

Objectives: This study was conducted upon a request from a domestic research institute in 2022 to determine
the extent to which researchers may be exposed to thallium (Tl) during a research experiment using thallium
compounds. Although it is not a hazardous factor subject to workplace environment measurement, thallium is
highly harmful to the human body and an occupational exposure limit (OEL) have been established. An exposure
assessment of actual researchers was conducted and management measures were presented.

Methods: The measurement and analysis method for thallium were performed according to NMAM (NIOSH,
Manual of Analytical Methods) 7302. The measurement was performed using a three—piece cassette equipped
with a mixed cellulose ester (MCE) membrane filter connected to a high—flow sampling pump with a flexible
polyurethane tube. The analysis was performed using an inductively coupled plasma — optical emission
spectrometer (ICP-OES). For the evaluation of the time-weighted average, sampling was performed for more
than six hours at a flow rate of two L/min, and the sampling flow rate was compensated using a flow compensation
device. The average flow rate before and after sampling was used for accurate calculation of the air volume.

Conclusions: Although personal exposure assessments for powder injection and growth work were not
detected, the area exposure assessment results on the work table evaluated the maximum concentration as
0.0038 mg/m, confirming the possibility of scattering to the surroundings during work. The personal exposure
assessment results for researchers in the post—processing work after interior cleaning of the chamber were
evaluated as 0.0110 mg/n’, which exceeded 10% of the occupational exposure limit of 0.1 mg/m* determined
by the Ministry of Employment and Labor. The American Conference of Governmental Industrial Hygienists
threshold limit value for thallium is 0.02 mg/m’. When evaluated based on this, the personal exposure
concentration in the post—processing work after interior cleaning of the chamber was evaluated to exceed 50%
of the occupational exposure limit. It was determined that improvement of the work environment is necessary.
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Table 1. Occupational exposure limit (OEL) for thallium by institution (based on web-site by institution, 2024)

Classification Substance

Occupational exposure limits
(TWA: Time Weighted Average)

MoEL - OEL" Thallium (soluble compounds, as TI) 0.1 mg/m (soluble) skin
OSHA - PEL? Thallium, soluble compounds (as TI) 0.1 mg/m (soluble) skin
NIOSH - REL® Thallium (soluble compounds, as TI) 0.1 mg/m (soluble) skin
ACGIH - TLV? Thallium and compounds, as Tl 0.02 mg/n’ skin

1) Ministry of Employment and Labor —

Occupational Exposure Limit

2) Occupational Safety and Health Administration — Permissible Exposure Limit
3) National Institute for Occupational Safety and Health — Recommended Exposure Limit
4) American Conference of Governmental Industrial Hygienists — Threshold Limit Values
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Figure 1. Schematic diagram of measurement location
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Table 2. Results of work environment measurement by working process

Working process Sampling type and location Sampling time (min) TWA (mg/m)
Personal (P) 360 None detected
Powder injection Area (A1) 420 0.0038
Area (A2) 420 0.0006
Personal (P) 420 None detected
Crystal growth Area (A1) 420 0.0028
Area (A2) 420 None detected
o _ Personal (P) 360 0.0110
Chg%bzgé?f%?gge‘;'gig”g Area (A1) 360 0.0055
Area (A2) 360 None detected
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