
COVERING ALL BASES

SAFETY
BRIEFING



Every workplace is different and presents its own specific set of 
risks. Despite the best efforts of engineering controls devised 
out of a thorough hazard identification process, worker contact 

A GUIDE FOR SELECTION 
OF SUITABLE CHEMICAL 
PROTECTIVE CLOTHING

with some chemical types may be unavoidable. In this instance, 
the use of personal protective equipment (PPE) in the form of 
chemical protective clothing is essential. 

worker contact with some 
chemical types may be 
unavoidable.
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Workers in many industries are exposed to a seemingly infinite 
range of hazardous chemicals in liquid and gaseous forms. 
Determining the most appropriate chemical protective clothing 
choice is made difficult by the sheer number of potentially 
toxic substances and vastly different exposure risks in each 
application, along with the wealth of available clothing options 
and construction types. This is exacerbated by the complexity of 
the standards and testing methods that govern compliance.

Exposure to chemicals results in a range of effects from low 
level irritation through to serious biological harm. The risks are 
themselves dependent on multiple factors; properties of the 
chemical substance, the length of exposure, physical factors like 
space constraints and the present environmental conditions such 
as humidity and temperature or exposure to flame.

INFLUENCING FACTORS

Before options can be identified, a thorough hazard assessment 
must be undertaken. Safety managers should have a clear 
understanding of the following:

1. Chemical hazards - the specific substances to which workers 
may be exposed and any interactions (in the case of multiple 
substances)

2. Physical hazards - including the likelihood of abrasion, tear or 
puncture to clothing, along with exposure to fire, cold, heat and 
humidity

3. Exposure type - whether the chemical is in liquid/particulate 
or vapour/gaseous form and whether exposure is brief or 
extended contact or occasional splash

4. Exposure time - how long the worker will be in contact with the 
substance when undertaking a specific task

5. Physical effects - understand the specific potential health 
effects resulting from exposure

6. Determine whether the use of protective clothing will introduce
new hazards

Perform a risk assessment:
1. Identify the chemical hazard  2. Determine the potential for exposure  3. Determine the exposure consequences

Risk of vapour exposure at 
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Table 1 Flowchart to select the chemical protective clothing
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 The EU developed harmonised product standards for six 
categories of protection (or ‘Types’) in chemical protective 
clothing, as outlined in Table 2. Type classification under the 
relevant standard is driven by performance testing of the full 

garment as well as materials and seams to the prescribed test 

methods. 

TYPES OF 
CLOTHING

Gas and vapour hazards require the use of clothing classified 
as Type 1 or Type 2, whereas liquid and particulate hazards 
necessitate a solution delineated as Type 3, 4, 5 or 6. Each type 
must meet with the specific relevant standard that outlines 
minimum performance requirements of the construction fabric, 
seams and the type of closures used.

CURRENT EUROPEAN TYPES OF CHEMICAL PROTECTIVE CLOTHING

Symbol EN *Types* Definition

EN 943-1 and 2
Type 1

Gas-tight chemical protective clothing
Protective clothing against liquid and gaseous chemicals, aerosols, and solid particulates

Type 1a > Gas-tight, self-contained breathing apparatus inside the suit

Type 1a-ET > Type 1a for emergency teams

Type 1b > Gas-tight, self-contained breathing apparatus outside the suit

Type 1b-ET > Type 1b for emergency teams

Type 1c > Gas-tight, with breathable air supplied via continuous flow airline

EN 943-1
Type 2

Non-gas-tight chemical protective clothing
Suits which retain positive pressure to prevent ingress of dusts, liquids and vapours
Note: As of edition 2015 of EN943-1, Type 2 is no longer specified.

EN 14605
Type 3

Liquid-tight suits
Suits which can protect against strong and directional jet of liquid chemicals

EN 14605
Type 4

Spray-tight suits
Suits which can protect against saturation of liquid chemicals

EN ISO 13982-1
Type 5

Dry-particulate protection
Suits which provide protection to the full body against airborne solid particulates

EN 13034
Type 6

Reduced-spray suits
Suits which offer limited protection against a light spray of liquid chemicals.

Table 2 Types of chemical protective clothing
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Performance relates to the ability to withstand chemical 
penetration and permeation. In this context, permeation is the 
process by which a substance moves through the protective 
clothing fabric on a molecular level. Each fabric will exhibit a 
degree of resistance to permeation by substances in either a 
gaseous/vapour or liquid/particulate form. That resistance is 
determined by measuring two things; a) the permeation rate 
and; b) the breakthrough time.

Acceptable results are stipulated by the applicable standards 
for each protection level or type. The test methods used to 
determine protection from gases differ from those used for 
liquids and are governed by the relevant standard.

Permeation rate

The rate at which the hazardous chemical permeates through 
the test fabric is expressed as a mass of hazardous chemical 
flowing through a fabric area per unit of time. For example, 
1.0 millionth of a gram, per square centimetre, per minute is 
expressed as: 1.0µg/cm2/min.

Breakthrough time

Breakthrough time has two sub-definitions; 
1. Actual breakthrough time refers to the time between initial

contact with the outside surface and detection of the
chemical on the inside surface.

2. Normalised breakthrough time is the average time between
initial contact with the outside surface and detection on
the inside surface at the permeation rate specified by the
relevant standard.

 PERMEATION 
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Even solutions constructed from materials with superior 
breakthrough times can be rendered ineffective. Other physical 
attributes can leave the user exposed via vulnerabilities such as 
tears or punctures, so the overall construction of chemical PPE 
is important. 

When assessing physical construction, evaluation should also 
include the fabric technology utilised. Look for a solution with 
suitable resistance to abrasion or tear and with a greater tensile 
strength (or break resistance). To determine the requirements, 
consider the application in terms of the typical range of physical 
movement likely to be carried out by the wearer. 

Determining the best chemical protective clothing solution for 

your safety needs and specific environmental conditions can be 

complex. Ansell’s Chemical Guardian™ service is an online 

facility that provides access to permeation data on over 200 

common chemicals, allowing the user to download full 

chemical lists and identify suitable protective clothing options.

The wellbeing of workers is a chief concern for most safety 

professionals, and savvy operators know that seeking input from 

a knowledgeable source, combined with specialist training, will 

help deliver the optimal result when it comes to PPE selection. 

CONSIDER CONSTRUCTION AND 
OTHER PHYSICAL ATTRIBUTES

Even solutions constructed 
from materials with superior 
breakthrough times can be 
rendered ineffective.  
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