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One Step Ahead - TDI Users
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Appearance of TDI

Liquid

Reacted

TDI

Clear to pale yellow

Sharp, pungent

White
Foamy




TDI Label Information

Very toxic by inhalation
Irritating to eyes, respiratory system and skin

May cause sensitisation by inhalation and
skin contact

Limited evidence of a carcinogenic effect

Harmful to aquatic organisms , may cause
long-term adverse effects in the aquatic
environment

Isopa



TDI Physical Properties ahead

A TDI has a significant vapour pressure giving a high concentration in air
above the liquid

Saturated TDI vapour (Spillage Situation) Temp. TDI
30000 - in °C  in mg/m3
E 20 08
S
E’ 20000 - 40 548
= 60 2390
= 10000 - 80 8509
100 25597
0 I I ! J. Chem. Eng. Dqta, 1975, 20, 1, 13-15.
20 40 60 30 100 (Data for 2,4-TDIlisomer)

Temperature in °C

PHRRCVANATE & SO VR

» WHEN YOU SMELL MDI YOU ARE ABOVE THE OCCUPATIONAL EQPQ

EXPOSURE LIMIT 6'“



TDI Physical Properties

A TDI has a signific high concentration in air
above the liqui
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TDI Chemical Properties

TDI will react with many compounds i especially
water, polyol, amines, ammonium hydroxide, alkalines

Higher temperatures mean faster reactions
(beware temperatures > 40 °C)

In your region these temperatures and higher are normal present on
a day to day basis!

During reaction heat & gases (CO,) will be formed
A Risk of burns/dangerous pressures

Where do you find these conditions ?

Isopa



Where do you find these conditions?

> > >y D>y D>y D> D

Drums proper cleaning with decontaminant
Polyol / dilsocyanate stored together

Spillage into a drain

Opening drums
Off-loading of wrong chemical into a bulk storage tank

TDI in face /eyes or mouth (soft tissue )

TDI in wet disposal (waste) drums

In the foam curing, crushing and
storage unit




Effect of TDI on your health

Short term / one-off exposure above safe level

- lrritates mouth, throat, lungs

- Tight chest, coughing

- Difficulty in breathing

- Eyes watering

- ltching, red skin (immediately or delayed)
- May be hot or burn

Symptoms can occur up to 24hrs
after exposure

Seek medical assistance B
Immediately with MSDS ! Isopa
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Effect of TDI on your health

Long term/repeated over-exposure from breathing or skin
contact leads to risk of sensitisation

Symptoms such as occasional breathing difficulties similar
to asthma, hay fever, sneezing

When sensitised, potentially severe asthma in the case of
even low TDI exposure

Sensitization could prevent working with diisocyanates for
life; early and prompt removal from exposure can typically
results in cessation of allergic responses

Sensitisation IS non-reversible and is a reaction of the E«o-ﬁﬁ

Immune system. Not to be confused with irritation
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Typical examples of unsafe behaviour




Typical examples of safe behaviour

Emptying a Getting qualified Cleaning up
drum using medical a spill
apump attention

SOpG

Dono6t forget to wear




Safe handling of TDI

A Is the workplace clean and do you have good personal
hygiene?

A Does anyone eat, drink or smoke in the workplace?
A Is there good workplace ventilation?

A Is there continuous use of the correct PPE i
including during plant maintenance?

A Do you have emergency equipment?
Do you know where to find emergency equipment?

A Are TDI levels measured in the workplace?
A Do you have and practice emergency procedures?

A Are regular medical health checks performed? lsgpQ
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Good personal hygiene

r

A Wash with soap & water after finishing
work and before eating,
drinking or smoking

A Do not use solvents for washing
A Use disposable or clean towels

A Do not re-use contaminated
clothing or gloves

Isopa
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Clean and safe workplace

T\

Keep work area clean and tidy

Respiratory equipment should be readily available
(and well maintained)

Know the locations of safety showers
and eyebaths / eye wash bottles
They should easily be accessible

Do not eat, drink or smoke in the workplace

Segregate your personal protective equipment (PPE)
and work clothes
Do not take the PPE or work clothes home or in areas

where food is consumed. Bbpﬂ
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Good workplace ventilation

A A good ventilation is key for a safe
work environment

A For sufficient ventilation an extraction
system is needed

A Further openings (doors, windows) in
the building can support an efficient
ventilation of the workplace




Good workplace* ventilation

A Check that extraction system is switched on

p>X

Place hood as near as possible above
the source

>

Repeatedly check flow-direction

2

A fume hood is most appropriate for
laboratory areas

A Foam production on a conveyor requires very
good extraction in the tunnel and at the cut off
area.

A Air curtains improve the extraction efficiency

* includes warehouse ls_gp_.g



Continuous use of the correct PPE

Wear protective Wear overall In emergencies
liquid- tight & boots wear overall
gloves and/or heavy
duty apron

Wear eye protection

AButyI rubber
A Neoprlene
A Nitrill e

Isopa



Respiratory Equipment

If in doubt, always wear respiratory protection equipment

Isopa
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Common Types of respiratory protection BT

Lung Powered Air Purifying Equipment
A Full face mask
A Half face mask

Self Contained Breathing Apparatus
A Positive pressure equipment
A Pressure demand equipment

&)
”

-
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Best Practice Masks

A For hygiene reasons only use your personal
equipment

A Conduct fit and leakage testing

A Consideration of respiratory equipment availability
and accessibility for emergency procedures
A Masks should be replace based on usage frequency

A Inspection of physical condition must be done before
each use.

A If respirator is damaged, it must be replaced

22



Best Practice (Filters)

A Replace filters frequently

A Use only filters that are recommended by the producer
for chemicals in use

A Write date of seal breaking and personal initials onto
the filter

A Close filters again after usage and store

In a dry place in a suited mask cupboard in a
dedicated bag or box

A Track and document the change frequency

23



Best Practice (Cleaning)

A After use remove the filter and rinse your mask in
warm water.

A Use suited disinfection spray

A Leave the disinfection product on the mask for a few
minutes.

A Rinse the mask again in warm water and let it dry.
A Do NOT use any organic solvents.

24



Use of respiratory Protection

P —9

&S

Ve

A Use an appropriate cartridge / canister (min. AP5)

A Filter to be replaced after 2 days unless different guidance from
supplier

| BUMOFEAN HIBOCTANATE & FOLYOL

Isopa
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Dealing with a spillage of TDI

VIDEO CLIP

Isopa


http://members.isopa.org/uploads/moveau1.mpg

: : : sten
Dealing with a spillage of TDI ahead
A Evacuate area
A Inform neighbours and authorities according to the emergency plan
A Put on PPE including self-contained breathing apparatus
A Prevent TDI entering drains
A Cover with fire extinguishing foam to prevent escape of TDI vapours
A Control spill with wet sand absorbent
A Use decontamination solution
A Put contaminated sand in steel drums (max 2/3 full),

leave open to prevent pressure build up and monitor emissions
A Drum can only be closed when temperature is low and falling
A Treat as TDI waste

A Measure TDI levels in the atmosphere 15600
SOPQ
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Loading / Unloading of drums



Handling of drums




Drum decontamination - Procedure

Step
Step
Step
Step
Step
Step
Step
Step

© 00 N O O b WODN P

Step
Step 10
Step 11
Step 12

Wear PPE
Preparation of the decontamination solution

Check if the drum is really drained and empty by weighing
Insert 5 litres of decontamination solution into the drum
Roll the drum

Reopen the drum
Repetition of step 5 and 6

After 2 H, repetition of step 5 and 6 -> 3 times
After 1 day, mix the solid with the liquid inside the drum
The next 2 days, repetition of step 9

Decant liquid and separate from the solid

Leave the drum under cover to stand for at least one week
Label as a decontaminated drum




Drum decontamination

For the decontamination of one drum, the following products are
required :

I Liquid / yellow soap: 0,27 2%
I Sodium carbonate: 57 10%
I Water: to make up to 100%

Isopa
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Disposal of decontaminated drums

A The drum content
The different diisocyanate residues are converted by the corresponding
decontaminant solution into harmless polyurea / polyurethane compounds
and carbon dioxide gas. These may remain in the drum together with the
residual decontaminant solution and will be collect by the drum recondition /
recycler. The decontaminant solution consists of PEG 400, liquid/yellow

soap and inert polyurea/polyurethane compounds.

A Identification of the decontaminated drums
After decontamination, it is strongly recommended to identify the drums in

order to enable the forwarder, the reconditioner or recycler to recognize them
as decontaminated. B“_Qmpzﬁ
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Do you have and do you know where to find the

emergency equipment?

ADecontaminant solution
AShovels

ABrushes and waste container
AAbsorbent material such as sand

Isopa
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First Aid equipment

Know where your first aid equipment is
Know what to do
Know who to tell

Shower
Soap

Clean running water is best
Eyebath or eye wash bottle

Telephone number of medical doctor - Refer to MSDS emergency
telephone numbers / procedures



Emergency procedures

VIDEO CLIP:

Know First Aid for TDI

Isopa


http://members.isopa.org/uploads/moveau2.mpg

Emergency procedures

Know First Aid for TDI

Force open the eyelids
Flush with lots of water for at least 15 minutes
If in doubt, keep flushing

v v > D

See eye specialist as soon as possible

P>

Immediately remove contaminated clothing

p>

Immediately wash, wash,
wash with soap & water

A Go outside into fresh air

A | Doctor has to be consulted and a Material Safety
Data Sheet has to be handed out to him for more
product and emergency information

5202



Examples of First Aid Equipment

Emergency
shower

Emergency
Eye wash
shower




Emergency procedures - Exposure to TDI

> > > >

A single high exposure to TDI is one possible cause of sensitisation
Early treatment is important
Remember that symptoms may occur later

Help is available for the doctor from ISOPA
member companies

Isopa
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Emergency procedures - Exposure to TDI

ISpeed is essential

APractice how to carry
out First Aid Procedures

ASeek medical advice

A PR VARATE & SO VIR,

Isopa
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Emergency procedures

Fire involving TDI

Follow your normal factory emergency procedure

Sound Alarm
EVACUATE immediately

Use trained specialists to fight fire

Ensure protection from TDI emissions

v > >y D>y D>

Remember TDI fires are not self extinguishing

Follow your factory emergency procedure Selele

40



Handling of fresh TDI-based foam

Hazards:

A TDI, additives and release agent
A Heat generated during reaction
A Dust from sawing

A Wear PPE (see previous slides)

A Good ventilation is important

Isopa
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Temperature

Foam Exotherm & Fire Risk

A Monitoring reaction temperature in foam

High Fire Risk

— =

Time

Normal Foam

About 4-6 hours after
foam formation

[ TLROIE AN B ARATE & SO YR

Isopa
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Foam Exotherm

A Foam fire is the most important risk
associated to foam production.

A  The heat generated by the chemical
reactions during foaming can induce fire
if exotherm is too high.

A Foam Fire can also occur for external
reason (sparks, flame, cigarettes, etc.)




Temperature

Foam Exotherm & Fire Risk

A Monitoring reaction temperature in foam

High Fire Risk

— =

Time

Normal Foam

About 4-6 hours after
foam formation

[ TLROIE AN B ARATE & SO YR

Isopa
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Foam Exotherm & Fire Risk

Warnings:

< . : Estimating the Foam

A Warm raw materials lead to higher exotherms
A The maximum quantity of TDI in a foam 69

should NOT exceed 55 php in order to

get a safe exotherm. 1.394 x php TDI

: _ _ _ T 1.17 x php Methylene Chloride
A This type of formula gives only a theoretical

estimation of a foam exotherm, assuming = Exothermin °C

that the meetering of every chemical is Note: php = per hundred polyol: The quantities
] ] of TDI and Methylene Chloride in the formula are

correct dUI’Iﬂg productlon. according to 100 parts of polyol.

A Theoretical exotherm should always be <165°C
A Always keep on the safe side and contact your suppliers in case of doubt.

A The bigger the block size the longer it takes to cool down !—s—o-ﬁﬁ
i



Exotherm & Fire Risk

Formulations Exemples (raw material at 20°C) :

High Safe
Exotherm Exotherm

Polyol 15% 100 100 100

TDI Index 115 70,6 68,4 64,4

Methylene Chloride 8,4 10 12,9

Water 5,7 9,9 0,14

Exotherm °C 178 164
Water + Methylene

Chloride/8 6,75 6,75 6,75

A Those 3 formulations lead to the same density with different exotherms

A Ratio Water + Methylene Chloride/8 has to be constant to maintain the same
density

A Increasing Methylene Chloride and reducing water lower the Exotherm 46



>\

Foam Exotherm & Fire Risk

Antioxidants:

All polyols designed for slabstock foam production do have antioxidant
packages strong enough to stabilize the blocks during production and
curing

However there are polyols designed for other applications (CASE* and
moulded foam) whose antioxidant content might not be appropriate for
foam production.

A lack of antioxidant in the polyols might be the reason for a foam fire by
self ignition during curing

Make sure to use only polyols designed for slabstock foam production.
Consult your suppliers in case of doubt

Isopa
47

* coatings, adhesives, sealants and elastomers



one
Foam Exotherm & Fire Risk sten

It is crucial to measure foam temperature after production and to check

that it remains within reasonable limits and habitual value for a given
foam grade.

Segregate the start blocks, grade change, end blocks and measure their
temperatures: these are unstable areas with high fire risk.

In case the foam temperature is rising too high
A move the foam out of the factory and any flammable material
A cut the foam in small pieces

A finally apply water on or into
the foam to cool it down




one
Foam Exotherm & Fire Risk sten

Like all control instruments, Thermometers used for exotherm
measurement have to be calibrated regularly, at least once a year.

An easy way to check the indication of those thermometer is to put their
probes into boiling water.

Careful, the temperature of boiling water may vary according to the
altitude of your plant:

Altitude (m) Temperature of boiling
water °C
0 100
500 98,3
1000 96,7
1500 95
2000 93,3

Isopa

49



Setting up an Emergency Plan for Spillages,
Accidents and fires

A Set up scenarios of possible emergency cases including fires,
accidents and spillages

A Define procedures for different scenarios
A Implement periodic employee trainings

A Implement periodic audit of PPE, safety and emergency
equipment

Isopa
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Some questions...

What would you do if?

An diisocyanate pump which is bein§
serviced is still mistakenly under

pressure. A technician is sprayed in
the face with TDI

Burst drum of hot TDI in factory

PUBOCTAMATE & POLYOR



pne
Answers siel
anea

An diisocyanate pump which is being serviced is still mistakenly under press
A technician is sprayed in the face with TDI




