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A Study on Selecting Personal Protective Equipment for Listed Hazardous
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ABSTRACT

Objectives: The new Chemical Control Act from the Korean Ministry of Environment (2014-259) simply states
only in basic phrases that every worker handling the listed chemicals should wear personal protective equipment
(PPE) and does not consider the different hazard characteristics of particular chemicals or work types. The
purpose of this study was to produce an exposure risk matrix and assign PPE to the categories of this matrix,
which would be useful for revising the act to suggest PPE to suit work types or situations.

Methods: An exposure risk matrix was made using hazard ranks of chemicals and workplace exposure risks in
the previous study. For the 20 categories of exposure risk matrix PPE, levels A, B, C, D as classified by OSHA/
EPA were assigned. After 69 hazardous chemicals were divided into 11 groups according to their physiochemical
characteristics, respirators, chemical protective clothing (CPC), gloves and footwear were suggested on the basis
of the assigned PPE levels.

Results: PPE table sheets for the 11 groups were made on the basis of work types or situations. Full facepiece
or half-mask for level C was recommended in accordance with the exposure risk matrix. Level A was, in
particular, recommended for loading or unloading work. Level A PPE should be worn in an emergency involving
hydrogen fluoride because of the number of recent related accidents in Korea.

Conclusion: PPE assignment according to the exposure risk matrix made by chemical hazards and work type

or situation was suggested for the first time. Each type of PPE was recommended for the grouped chemicals.
The research will be usefully used for the revision of the Chemical Control Act in Korea.

Key words: Chemicals, exposure risk matrix, level A,B,C,D, personal protective equipment (PPE)
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Table 1. Types of respirators and absorbents available for chemicals

Respirators . Number of
Chemical Names .
Type Absorbents Chemicals
Methyl hydrazine, Methanol, Methyl chloride, Phosgene,
Air line or positive pressure No effective absorbentcarbon monoxide, Acryloyl chloride, Nitric acid, Fluorine, 14

SCBA

Arsine, Phosphine, Diborane, Nitric oxide, O-Isopropyl
methyl phosphonofiuoridate, Cyanogen chloride

Organic gases or

Formaldehyde, Formic acid, Benzene, Vinyl chloride,
Carbon disulfide, Ethylene oxide, Propylene oxide, Methyl
ethyl ketone, Methyl vinyl ketone, Acrylic acid, Methyl

vapors acrylate, Nitrobenzene, Acrolein, Allyl chloride, 22
P Acrylonitrile, Ethylene diamine, Allyl alcohol, Toluene,
Ethyl acetate, Methyl ethyl ketone peroxide, Nitromethane,
Hydrogen peroxide
Ammonia Me.thyl amine, Trlmethyl amine, n-Butyl amine, Triethyl 5
amine, Ammonia
Chenmical cartridge respirator cids Hydrogen chloride, Hydrogen fluoride, Phosphorus 5
trichloride, Phosphorus oxychloride, Chlorine dioxide
Hydrogen cyanide = Hydrogen cyanide 1
Halogens Chlorine 1
Hydrogen sulfide Hydrogen sulfide 1
Multiple gases .
(Organics Acids) Benzyl chloride 1
Multiple gases -
(Organics+Ammonia) Ethylenimine !
y d Organic + First class 4-Nitrotoluene, m-Cresol, Phenol, Toluene-2,4- 5
Gas’vapor and filter diisocyanate, Isophorone diisocyanate
particulate combination Sulfi q n
respirator murous @¢¢ 835 T Sulfuric acid, Chlorosulfonic acid 2
First class filter
Special or First Sodium cyanide, Zinc phosphide, Sodium, Ammonium
Particulate P . . nitrate, Hexamine, Potassium chlorate, Potassium nitrate,
. . class(including . . . 11
filtering respirator . , Potassium permanganate, Potassium perchlorate, Sodium
filtering facepieces) . .
chlorate, Sodium nitrate
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Table 2. PPE for gaseous chemicals with hazard rank of 4 or 5.

Process

Work types

PPE’

Loading &
unloading,
transportation

Chemical loading and unloading from tank truck

Fluid chemical transfer using electric or pneumatic pump

Fluid chemical transfer using hand driven portable pump

- FF
Level C- 3,4 Type CPC
-G

Transportation of chemicals by public road ways

Transportation of chemicals by vehicles within workplace

Loading and unloading of chemicals in enclosed containers

Loading and unloading of baggage packed chemicals

Level D - NP(FF)

Operation

Manual washing of containers

Manual washing and treatment of metals

Feeding and mixing of liquid chemicals in opened system containers

Cleaning of filter bags and dust filters

Cleaning of process equipments(open system)

Switching of process lines(open system)

Conveying of product or intermediate products (open system)

Moving of opened containers or chemical container bags within process area

Feeding and mixing of solid chemicals in opened containers

Centrifuge or filter pressing, and drying of solid products(open system)

Cleaning of small spills within process area

Conveying of products in open system (liquid or solid chemicals)

Uploading of solid products in storage area (bulk or bagged)

- FF
- 3,4 Type CPC

Level C

Sampling within process area

Laboratory tests in fume hood within process area

Feeding and mixing of chemicals within enclosed containers

Centrifuge or filter pressing, and drying of solid (closed system)

Manual moving of enclosed containers within process area

Inspection of liquid transfer equipments

Uploading of enclosed product containers in storage area

-HM
Level C- 3,4 Type CPC
-G

Collection and sorting of waste chemicals
Collection and sorting of waste chemicals

FF, -G

Level C.
- 3,4 Type CPC

Waste, disposal Transportation of chemical wastes within work site

Off-site deporting of chemical wastes

Stacking and storing of chemical wastes within work site

-HM
Level C- 3,4 Type CPC
-G

Emergency
operation

Manhole opening of chemical reactors

Indoor chemical spills

Indoor chemical spills from pressurized containers

Indoor chemical spills from pipings

Outdoor chemical spills from fluid transfering equipments

Outdoor chemical spills from pressurized containers

Outdoor chemical spills from pipings

Indoor chemical spills from atmospheric containers

Outdoor chemical spills from atmospheric containers

Indoor chemical spills from process instruments

Outdoor chemical spills from process instruments

- FF
Level C- 3,4 Type CPC
-G

J Environ Health Sci 2016; 42(6): 430-437
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Table 2. PPE for gaseous chemicals with hazard rank of 4 or 5.

Process Work types PPE’
Maintenance works within enclosed space -FF
. . . . Level C-3,4 Type CPC
Maintenance works on process equipments in operation .G
Maintenance L€ak inspection on process equipments in operation
General maintenance works on dissembled equipments -HM
— - - Level C-3,4 Type CPC
Non-destructive inspection of process equipments .G
General maintenance works in open space (during shut-down period)
Drainage operation
General maintenance
Others Security inspections around storage area Level 4 - NP(HM)

Cleaning of storage area

General inspection and patrol

"Note) PPE: Personal protective equipment, FF: Full facepiece of chemical cartridge, HM: Half-mask of chemical cartridge, NP:
No respirator or prepared, CPC: Chemical protective clothing, G: Chemical protective glove, 3,4 types mean CPCs for liquid

chemicals.
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