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PPE
Introduction

• Exposition to chemicals - risk;

• Need to ensure workers’ 
health through reduction of the 
degree of exposure;





Adequation

PPE must be compatible with the 
substances involved and the circumstances;

– Skin protection - consider the degradation of materials and 
the rate of permeation of the substance in the tissue;

– Respiratory protection - consider the adequacy of the 
filters and the amount of oxygen in the atmosphere.



PPE´s Certification
PPE’s should be certified:

- USA: National Institute for Occupational Safety and Health (NIOSH)

-Europe: PPE Council Directive (89/686/EEC).

Category I PPE: manufacturer can self certify e.g. simple gardening glove, sunglasses
Category II PPE: PPE subject to an EC-type examination (Article 10 of Directive

89/686/EEC) by a Notified Body e.g. safety and sports helmet, safety footwear, high visibility
clothing

Category III PPE: PPE subject to EC-type examination and a factory audit for Quality
Assurance e.g. respiratory equipment, fall arrest equipment and chemical protective clothing

- Brazil: - Companies should be authorized by Ministry of Labor to
manufacture PPE, they receive a Manufacturer Registration Card (CRF)
and PPE should have the manufacturer’s name and number engraved in its
material.



RESISTANCE OF FABRICS

• Cloth capacity to be resistant to chemical
contact;

• This is the most important characteristic to
be considered in the selection of PPE;

• No fabric is fully resistant to all products.



Penetration
Degradation



Chemical family with absorption time through the glove from 
300 to 480 minutes for sundry materials



Taking into account the different types of work and risk,

the user must select the suit considering the

following aspects:

- Degree of protection (isolation / confinement);

- Ease of cleaning and decontamination;

- Chemical resistance;

- Malleability.

CUTANEOUS PROTECTION
CARACTERISTICS



- Disposable clothing;
- Anti-fire Clothes;
- Coats;
- Pant, jacket and hood;
- Total encapsulation coveralls;
- Gloves, boots, leggings, etc.

CUTANEOUS PROTECTION



Chemical Resistant Clothing



Chemical-Resistant Gloves



Outer Chemical-Resistant Boots

ão



MATERIAL GOOD FOR BAD FOR

BUTYL RUBBER BASES ALIPHATICS, HALOCARBONS AND  
AROMATICS HYDROCARBONS,

GASOLINE

POLYVINYL CHLORIDE
(PVC)

ACIDS, BASES , AMINES MOST OF THE ORGANIC 
COMPOUNDS

NITRILE RUBBER PHENOLS, OILS, 
ALCOHOLS, 

COMBUSTIBLES, AMINES, 
BASES, PEROXIDES

HALOCARBONS AND AROMATIC 
HYDROCARBONS , AMIDES, 

ACETONES 

TYVEK® (POLYETHYLENE 
FIBERS)

PARTICULATES MATTER CHEMICAL RESISTANCE AND 
DURABILITY

TYCHEM® (PAD
OVERLAID WITH TYVEK)

ACIDS, BASES, 
ALCOHOLS, PHENOLS, 

ALDEHYDES

ALIPHATICS, HALOCARBONS, AND 
AROMATICS HYDROCARBONS

SARANEX® ACIDS, BASES, AMINES, 
POLYCHLORINATED 

BIPHENYL

HALOCARBONS AND AROMATICS 
HYDROCARBONS

VITON ALIPHATICS, 
HALOCARBONS AND 

AROMATIC 
HYDROCARBONS, ACIDS

ALDEHYDES, KETONES, ESTERS, 
AMINES



Respiratory Protection



Breathing air under normal conditions should:

- Contain at least 19.5% oxygen;

- Be free of foreign matter;

- Be with pressure and temperature that will not lead to 
injuries to the human organism.

Respiratory Protection



Aspects to be observed in the selection of protective  equipment:

Regarding the risks:
- oxygen level in atmosphere ;
- existence of contaminants;
- toxicological class;
- concentration of the contaminant.

Regarding the environment:
- confinement of the environment (wells, silos, basements);
- distance and accessibility  between the hot zone and the cold zone;
- scenario and mobility limitation.

Respiratory Protection



Aspects to be observed in the selection of protective  equipment:

Regarding activities:
- operation caracteristics (mobility x frequency);

- respiratory rate of the technician (physical activity).

Intended use of the protection:
- continuous – needed  during permanence;
- intermittent – use just in the operation;
- in emergencies.

Respiratory Protection



Types

Dependents and Independents

Respiratory Protection



Dependents

Half or Full-Facial Masks that work with filtering elements, removing from the

contaminated environment the breathable air .

Restrictions:
• They are not effective in atmospheres below 19,5% concentration of O2;
• In high concentration of contaminants they saturate fast;
• Less durable in contaminants and humidity saturated atmospheres.
• Never to be used in unknown conditions.

Respiratory Protection



Half-Face Mask

Concentrantion of up to 1000 ppm



Full-Face Mask
With combination filter

Concentrantion of up to 
1.000 ppm

With combination filter

Concentrantion of up to

5.000 ppm





Independent

Normally they are Self-Contained Breathing Apparatus (SCBA) or

Continuous flow compressed air line breathing apparatus, that supply air to the

worker independently of the contaminant and environment conditions.

They really isolate the respiratory tract from the contaminated atmosphere.

Restrictions:

Time to develop the work and air supply are limited.

Respiratory Protection



Self-Contained Breathing Apparatus (SCBA) 
with positive pressure





CYLINDERS
MATERIAL X WEIGHT

CARBON FIBER OR (COMPOSITE)  X  
~3,6 Kg

STEEL  X ~ 8,5 Kg

LIFESPAN

CARBON FIBER = 15 YEARS

STEEL = INDEFINITE

HYDROSTATIC TEST

CARBON FIBER = 03 – 05  YEARS

STEEL = 05 YEARS



Levels of Protection

EPA (US Environmental Protection Agency) defined four levels of
personal protective equipment for chemical protection.

The selection of each level should take into account the extent of
exposure regarding cutaneous and respiratory protection.

There is, also, the European standard for personal protective
equipment with a different terminology, but following the same
reasoning.



Level “A” 

Composed of:

•Fully encapsulating suits;

•Self-Contained Breathing Apparatus (SCBA) , with
positive pressure;

•Inner gloves, outer gloves and chemical resistant
boots;

•Helmet and radio.





When to use?
- Identified substance requires the highest level of protection to breathing tract,
skin and eyes;

- There is a suspicion of the presence of products with high potential for damage
to the skin;

- Works conducted in confined and badly ventilated spaces;

- Detection equipments readings indicate dangerous gases/vapours
concentrations of in atmosphere (values above the IDLH).



Training with Level A Suit



TIGHTNESS TEST







Level “B” 

Composed of:

•Self-Contained Breathing Apparatus (SCBA) 
worn on the outside of the garment ;

•Chemical splash suit (1 or 2 pieces);

•Inner gloves, outer gloves and chemical 
resistant boots;

•Helmet and radio.



When to use?

- The identified product and its concentration require
a high level of breathing protection without requiring
the same level of protection for the skin;

- Oxygen content in the atmosphere is lower than
19.5% in volumen;

- Low possibility of formation of gases/vapours in
harmful concentration to the skin.





Level “C” 

Composed of:

- Chemical splash suit; 

- Differs from Level B by replacing the 
SCBA for an air-purifying respirators or 
mask with chemical filter;

- Inner and outer gloves, and chemical-
resistant boots.



When to use?
-The atmosphere contains at least 19,5%
oxygen;

- The product has been identified and its
concentration can be limited to a value
lower than its tolerance limit, with the use
of filtering masks;

- The concentration of the product does
not exceed the IDLH level.

- The work to be performed does not
require the use of an autonomous
respiratory mask.









Level “D” 

Composed of:
• Coveralls, uniforms or professional clothing;
• Chemical-resistant leather or rubber boots 

or shoes;
• Safety glasses or goggles.
• Helmet

• Optional: Escape mask



When?

• Does not protect from chemical
exposure.

• It can only be used in situations
where there is no possibility of
contact with chemicals.



Thermal protection clothes

For operations involving flammable 
chemicals.



PROTECTION 
LEVEL

ADVANTAGES DISADVANTAGES

A •HIGHEST CHEMICAL
PROTECTION LEVEL

•UNCOMFORTABLE
•LIMITED TIME FOR USE
•HIGH COST
•CONSTANTE TRAINING ROUTINE
NEEDED

B •LOW COST AND WEIGHT
•GOOD FOR ATMOSPHERES
ABOVE THE IDLH VALUES, AS
LONG AS THE PRODUCT IS
NOT TOXIC TO THE SKIN.

•NOT COMPLETE SKIN
PROTECTION
•NEEDS SOME TRAINING FOR
USE

C •EASY TO USE
•LOW COST AND WEIGHT

•SHOULD BE ADOPTED JUST IN
ATMOSPHERES ABOVE O2

CONCENTRATION OF 19,5 %
• PRODUCTS SHOULD BE
DETERMINATED, AS WELL AS ITS
CONCENTRATION

Advantages and disadvantages of each protection Level



Todos os produtos foram 
identificados?

As concentrações na atmosfera 
foram identificadas?

A concentração de gás ou vapor é 
maior que o IPVS?

A concentração de oxigênio é inferior
a 19,5%?

A concentração está acima do limite
de tolerância?

A concentração está abaixo do limite
de tolerância e não há qualquer

efeito adverso?

Level A

Level B

O produto é tóxico a pele?

Level A

Level B

O produto é tóxico a pele?

Level B

Há a máscara facial com 
filtro químico adequado a

esta concentração.

Level DLevel C

Yes 

No

Yes 

Yes 

No

No

Yes No

Yes 

Yes 

No

No

No

Level A

Level B

Seleção do Level de Proteção
No

Yes 

Yes 

Yes 

No

Have all the products been identified?

Have the concentrations in the 
atmosphere been identified?

Is the gas or vapor concentration 
higher than IDLH?

The concentration of oxygen is lower 
than 19.5%?

Is the concentration above the  
tolerance limit?

Is the concentration below the  
tolerance limit? Is there no adverse 

effect?

Level A

Level B

Is the product toxic for the 
skin?

Level A

Level B

Is the product toxic for the 
skin?

Level B

There is a face mask with 
chemical filter suitable for 

this concentration.

Level DLevel C

Yes 

No

Yes 

Yes 

No

No

Yes No

Yes 

Yes 

No

No

No

Level A

Level B

Selection of Protection Level 
No

Yes 

Yes 

Yes 

No



In case of doubt or unawareness of the exposure and/or 

level the worker will be exposed to, maximum 

protection equipment should always be used.

After evaluation of the situation, the use of  PPE should 

be adjusted to real situations.

PERSONAL PROTECTIVE EQUIPMENT 









Non-recommended work practices



No one is Superman . . .

. . . Not even the expert.



Next time , it´s better for you 
to use some solar protection



THANK YOU VERY MUCH
ENVIRONMENTAL TECHNICIAN LUCIANO DE OLIVEIRA 

BAPTISTA


