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200 300 500 2,000 5,000

EU R28 T+ R22 Xn
R-phrase Very toxic Harmful
USA Very toxic Toxic
UN Low Risk
Very Serious PG Il (Liquid)
RTDG serious risk | Risk Low
6.1 Toxic Risk
substances PG I |pG I PG II
(Solid)




Safe Use of
Chemicals

Risk
Management
system

Hazard Communication
(GHS Labels and SDS)

GHS Classification
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Category Criteria
1 ~lash point < 23°C and initial boiling
point < 35°C
2 ~lash point < 23°C and initial boiling
point > 35°C
3 ~lash point > 23°C and < 60°C
4 ~lash point > 60°C and < 93°C
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(LD50,LC50 L.

(mg/l/4h)

Category | Category | Category | Category | Category

1 2 3 4 5

Oral (mg/kg) 5 50 300 2000 5000

See

Dermal (mg/kg) o0 200 1000 2000 | detailed

criteria
Gases (ppm/4h) | 100 500 2500 | 20000
Vapours 0.5 2.0 10 20

(mg/l/4h)

Dusts and Mists | (.05 0.5 1.0 )

(LDgo/LCs,: lethal dose/lethal concentration causing death of 50% of test animals)

VA
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Acute Category 1
Acute toxicity

Acute Category 2
Acute toxicity

Acute Category 3
Acute toxicity

= 1 mgll > 1 but = 10 mg/I > 10 but = 100 mg/I
Chronic Chronic Chronic Chronic
Category 1 Category 2 Category 3 Category 4
 Acute toxicity * Acute toxicity Acute toxicity No acute toxicity
<1lmg/l >1 but <10 mg/l | > 10 but <100 mg/l and
and and and - lack of rapid
- lack of rapid - lack of rapid - lack of rapid degradability
degradability degradability degradability and
and/or and/or and/or - BCF > 500
- BCF > 500 - BCF > 500 - BCF > 500 (or, log Kow > 4)
(or, log Kow > 4) | (or, log Kow >4) | (or, log Kow > 4) and
and and @® unless chronic
® unless chronic | @ unless chronic | foxicity >1 mg/l
toxicity > 1 mg/l toxicity > 1 mg/l

BCF: Bioconcentration Factor
Kow: octanol/water partition coefficient

31
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GHS Symbols

&

Flame Flame over Exploding Corrosion
circle bomb
<
gL

Gas cylinder

Skull &
crossbones

Exclamation
Mark

Health
Hazard

Environmental
Hazard

> 4

S

v




GHS Pictogram

Explosives : Flammable substance Oxidizing substance

Self-reactive subst. Self-reactive substance
Organic peroxide Pyrophoric and self-
Eye damage/irrit. hazard

heating substance
Organic peroxides
Compressed gas
Corrosive to metal
' Acute toxicity Acute toxicity

Skin corr./irrit.

Skin corr./irrit. Environmental

Sensitization (Respiratory)
Mutagenicity

Eye corr./irrit. Carcmogemcny .
Sensitization (Dermal) Reproductive to>§|9|ty
Target organ toxicity Target organ toxicity

Aspiration hazard



)\m Sleds

14 7 (14 7

. or
Example.: Acute toxicity

Category 1,2,3  “Danger”,
Category 4 “Warning”

» "Danger” > "Warning’
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ACTUTE TOXICITY - ORAL
(CHAPTER 3.1)
Svmbal
Skl and crosshonss
Hazard catezory Signal word Hazard statement
| Ciamper Fatal if swallowed %
2 Ciamper Fatal if swallowed
Precantiomary statemenis
FPrevention Fesponse Storage Dhszposal
Do mot eat, drink or smoke when osing this IF SWALLOWEL: Immediately call a Store locked up. Dizpose of contents'container to..
produoct. POIS0N CENTER or doctor/physician. (i a::_nrdm:.e .1;|..-_|j:. .
Wash hands thoroushly afier handling. Rinse mouth. rz';;lhrg;?d national/ivermational
1= W
Specific treatment (see _. on this label)
... Teferemce to upplemental first aid
instraction

- [fimmedizre adminisranion of anadose is
regquired




Examples of Precautionary
Pictograms

From European Union (COUNCIL DIRECTIVE
92/58/EEC of 24 June 1992)
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Example of
label elements

Methyl Alcohol

Switzerland
Tel. 41 22 917 00 00 Fax. 41 22 917 00 00

Methanol CH;OH=32.04 Product identifier
CAS No. 65-56-1
14 kg UN No. 1230
@ @ Pictogram
DANGER Signal word

Hazard statements:
+ Highly flammable liquid and vapor
+ May be harmful if swallowed
+ Cause serious eye irritation
+ May damage fertility or the unborn child Hazard
+ Causes damage to organs (central nervous system, visual

organ, systemic toxicity) statements
+ May cause respiratory irritation
+ May cause drowsiness and dizziness
+ Cause damage to organs (central nervous system, visual

organ) through prolonged or repeated exposure
Precautionary statements:
= Do not handle until all safety precautions have been read and

understood.
- Keep container tightly closed. Precautionary
* Keep away from heat/sparks/open flame — No smoking.
- Wear protective gloves and eye/face protection. statements
* Do not eat, drink or smoke when using this product.
* Use only outdoors or in well ventilated area.
* Wash thoroughly after handling.
United Nations Co., Ltd.
1-1, Peace Ave., Geneva Supplier

identification




— — ——  — — —

ents Forms Toeols Advanced Window Help £

;I Collaborate = |.;J Secure - /é Sign - |§| Forms = E Multimedia - _? Comment =

p < ¢ /10 Ik &) ER | & &  100% - = Find -

T\
[ ED
==

=

PAINT (FLAMMALIN E, Product identifier

LEAD CHROMOMIUM)

(see 1.4.10.5.2 (d))

SIGNAL WORD (see 1.4.10.5.2 (a))
ke e

% Hazard statements (see 1.4.10.5.2 (b))

Precautionary statements (see 1.4.10.5.2 (c))
Additional information as requured by the competent authority as appropriate.

Supplier identification (see 1.4.10.5.2 (e))

-

~ ® =) S g PPA FA . [mz 4D ) ﬁiiﬁ;ﬂ_




Flammable gases (See Chapter 2.2 for details)

Hazard

) ) Criteria Hazard communication elements
category

Gases and gas nuxtures, which at 20 °C and a

stz - =g e of “ _: A -
tandard pressure of 101.3 kPa Symbol

(a) are ignitable when 1n a maxture of 13% or
less by volume in air; or

(b) have a flammable range with air of at least 12 -
percentage points regardless of the lower

flammable limut. Hazard Extremely
statement flammable gas

| ) Symbol No symbol used
Gases or gas nuxtures, other than those of category 1. [ 1 word
which. at 20 °C and a standard pressure of 101.3 kPa, |>gnal wor

ave f i e TE e while med 1 :. Hua'td
have a flammable range while mixed 1n air. : Flammable gas
statement




Safety Data Sheet
(SDS)
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The 319 Major Industrial
Accidents Since 1917

o1



VN ud‘? 6L®)LM

e 25 deaths or more: or
« 125 injured or more; or
10000 evacuated or more; or

e 10 million USD or more cost.
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Number of Accidents Analysis

Top Fifteen Countries with the
Highest Number of Accidents

Saudi Arabia
Venezuela
France
Australia
Brazil
Italy
Belgium
PR. China

Canada

o
W
o
|
~dt
=
=
<
o

Japan
Mexico
Germany
India

UK

USA

60 80 100
Number of Accidents




Countries

Algeria
Aruba
Bangladesh
Brazil

PE. China
Colombia
Cuba

Egypt
India
Iran
Kuwair

Mexico
Nigeria
Pakistan
Poland
Pucrto Rico
Qatar
Romama
Saudi Arabia
Senegal
Singapore
South Africa
Thailand
Tunisia
Turkey

Venezuela
Vietnam

Virgin [slands

10

Number of Accidents
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Main Causes of Industrial Accidents

Primary Cause

Xplasion

40 i) B0 100 120 140 160
Number of Accidents
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Number of Deaths and Injuries in Developed
and Developing Countries

56



Developed Countries Developing Countries
Country Deaths Injunes Country Deaths Injuries
Anustralia 2 0 Algeria 23 74
Belgium 334 196 Argentina 0 0
Canada 12 25 Aruba 0 0
Finland 19 200 Bangladesh 0 0
France 48 3114 Brazil 634 727
Germany 950 5001 PR. China 209 540
Greece 14 21 Colombia 490 52
Ireland 50 0 Cuba 3 374
Israel 0 0 Egvpt 410 0
Italy 63 India 20329 500888
Japan 162 Iran 142 293
S Korea 67 Kuwait 5 50
Netherlands 220 Lithuania 1 638
Norway 0 Malaysia 0 12
Portugal 14 Mexico 7646
Spamn 35 Nigenia
Switzerland 0 Pakistan
Tarwan 34 Poland
UK Puerto Rico
USA Qatar
Romania
Saudi Arabia
Senegal
Singapore
South Africa
Thailand
Tunisia 150
Turkey 64
Ukraine 600000
USSR 759
Venezuela 500
Vietnam 47 48
Virgin Islands 0 0
3106 33042 TOTAL 24667 113325




Top twenty accidents with the
highest total cost

Piper

Alpha
Pampa — Gulf of
Binmuly T ] Mexico
Alahama
Fukushima 7 ]

Thessaloniki

]_.:fl'-.-[._-LI-_- fi Ai) %0 130} 160
noreo Costin 2011 prices
Thiona - - R

Bhopal ' ' {billion Furos)

-
=
]

=2
]
o

-
==
=
]
]
]
=
=

Three Miles

Piper Alpha
W00 400 600 %00 1000 1200 1400

Cost in 2011 prices (million Euros)




Conclusion

a) Although the number of major industrial accidents is
higher in developed countries than in developing ones, the
number of deaths and injuries, Is considerably less. This
most likely is a result of better enforcement of safety
regulatory legislation in developed countries.

b) Another effect of better enforcement of safety regulatory
legislation is the fact that it seems that during the last two
decades, the number of major industrial accidents Is
decreasing in general.
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