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ABSTRACT

Introduction: An unexpected death was reported in a beginner immediately after starting the work at a plating
factory. After the incident, air sampling was performed using a simulation of the situation as it had been at the time.

Methods: To evaluate the airborne concentration of hydrogen cyanide, a total of six samples were collected:
one personal sample, three area samples, and two background samples (office and outdoors). Hydrogen
cyanide measurement was performed according to the standard sampling protocol recommended by the U.S.
NIOSH (National Institute of Occupational Safety and Health).

Results: The highest concentration of hydrogen cyanide was 0.938 ppm measured in a sample collected from
the plating bath area with local exhaust ventilation. This value was approximately 20% of the ceiling occupational
exposure limit. The personal sample showed a concentration of 0.135 ppm. Samples collected near the bath in
which the incident occurred and a dehydrator showed hydrogen cyanide concentrations of 0.236 ppm and 0.101
ppm, respectively. Hydrogen cyanide was not detected in the background samples (office and outdoors).
Conclusions: It is necessary to use proper ventilation systems and respirators in plating factories to prevent
acute poisoning. Furthermore, it is important to educate and train new workers dealing with toxic substances.

Key words: Hydrogen cyanide, acute poisoning, plating industry, short term exposure limit
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Table 1. Description of used material at the workplace.
Material CAS No. Amount per month (kg) Purpose
Sodium hydroxide 1310-73-2 25
Hydrochloric acid 7647-01-0 200
Sulfuric acid 7664-93-9 80
Nickel chloride 7718-54-9 20
Nickel sulfate 7786-81-4 100 Plating
Sodium cyanide 143-33-9 150
Copper cyanide 544-92-3 60
Silver cyanide 506-64-9 0.25
Potassium Cyanide 151-50-8 0.83
Table 2. Hydrogen cyanide concentration results from previous workplace environment measurement in the air
Concentration of airborne hydrogen cyanide (ppm)
Period First half of 2017 Second half of 2017 First half of 2018
Worker 1 0.284 0.184 0.405
Worker 2 0.251 0.063 0.388
Entrance of Storage

0.938 ppm

* Office and Outdoor: N.D.

Two reservoirs of dissolved HCN in

water (45 L)
Fig. 1. Field of occupational poisoning by cyanide compounds with hydrogen cyanide concentration.
Table 3. Concentration of hydrogen cyanide at the workplace(Ceiling limit)
Process Location Type Volume (L) Concentration (ppm)
- Personal 2.93 0.135
Plating bath with local exhaust ventilation Area 3.12 0.938
Platin Near the accident bath Area 2.99 0.236
g Dehydrator Area 3.09 0.101
Office Area 2.81 N.D."
Outdoor Area 3.05 N.D."
'N.D.= Non-Detected, LOD: 0.2202 ug/sample
V.1 #
o] Aol HE Algkalrd] oJste] FHFEUTo]
HAgsto] APGARLZE B2 ARIOIA 871 § =5 S
www.kiha.kr

0.938 ppm, ARZF WA =2 9FoflA 0.236 ppm,
247 golA 0.101 ppme] AEEUT. WASE =

de sl A8 AR Q] FT]0AE Aljte)

HEHA FUH(Table 3).
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