.‘7- N

4 & o
U A .,
e » ' 4 V
e, s"Q," 2
J v -
o N
£ -~ N,

- GIVE YOUR EQUIPMENT
A PERFORMANCE

ey
4
e

Understanding GHS
2015

LUBE-TECH.

Accelerating Performance

lubetech.com



Overview LUBE-TECH.

Accelerating Performance

GHS stands for the Globally Harmonized System of
Classification and Labelling of Chemicals.

Defines & Classifies: Hazards of chemical products

Communicates: Health & safety information on
labels and safety data sheets
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GHS Development — Who and Why?

Developed by United Nations

Global chemical business is more than $1.7 trillion.

U.S. chemical business is over $450 billion with $80 billion in exports
Chemicals are directly or indirectly essential to all phases of life

No global or national standardization

Just in the U.S., there are at least seven organizational sets of regulations and
standards:

ANSI  OSHA NPCA

DOT NFPA EPA CPSC
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Accelerating Performance

Overview

GHS promises to deliver:

- Promoting regulatory efficiency

- Facilitating trade

- Easing compliance

- Reducing costs

- Providing improved and consistent hazard information

- Encouraging the safe transport, handling and use of chemicals
- Promoting better emergency response to chemical incidents

- Reducing the need for animal testing
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Overview

GHS vocabulary:

SDS — Safety Data Sheet

Hazard Group —Health, physical and environmental

Class — Different types of hazards (i-gases under pressure)
Category — Subsections of classes

Hazard Statement — Standardized

Precautionary Statement — Standardized

Signal Word — Danger, Warning or none

Pictogram — Standardized symbols
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Overview

Hazard Groups and Building Blocks:
- Physical
- Health

- Environmental

Within each hazard group are classes and categories called
building blocks.
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Overview

Physical Hazard Groups:

- Explosives - Pyrophoric ligquids

- Flammable gases - Pyrophoric solids

- Aerosols - Oxidizing liquids

- Oxidizing gases - Oxidizing solids

- Gases under pressure - Organic peroxides
- Flammable liquids - Corrosive to metals

- Flammable solids

- Selfreactive substances & mixtures

- Substances and mixtures that emit flammable gases when in
contact with water
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Accelerating Performance

Physical Hazard Classes:

Explosives

1.1 Mass explosion hazard

1.2 Projection hazard

1.3 Fire hazard or minor projection hazard

1.4 No significant hazard

1.5 Very insensitive substances with mass explosion hazard

1.6 Extremely insensitive articles with no mass explosion hazard
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Overview

Physical Hazard Classes:

Flammable Gases

- Concentration of flammable contents

- Chemical heat or combustion (transport/storage)

- Results from the foam test (aerosols, worker/consumer)
- Ignition distance test (aerosols, worker/consumer)

- Enclosed space test (aerosols, worker/consumer)

Aerosols are considered nonflammable if concentration of the flammable
components are less than 1% and the heat of combustion is less than 20
kJ/g. They are extremely flammable if flammable components are over
85% and heat of combustion is over 30 kJ/g.
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Overview

Physical Hazard Classes:

Oxidizing Gases

Any gas that, when oxygen is provided, will cause or contribute to
the combustion of other material more than air does.
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Overview

Physical Hazard Classes:

Gases under Pressure

Gases kept in a receptacle at a pressure over 280 P&@tdas a
refrigerated liquid. There are four types of gases or mixtures to addres:
the effects of sudden release of pressure or freezing:

- Compressed Gag&ntirely gaseous ab0°C
- Liguefied GasPartially liquid at temperatures -50°C
- Refrigerated Liquefied Gagartially liquid due to its low temperature

- Dissolved Gadissolved in a liguid phase solvent
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Overview

Physical Hazard Classes:

Flammable Liquids

Liquids having a flash point of less thart®@3 Four categories:

Flashpoint<2® and i1 nitiaPC@BEi | i ng poi n
Flash point 23°C and initial boilingoint >35°C (95F

FI as h 2g@anadinitial doiling poirk 60°C (140F)

Flashp o1 8Caxmnd i1 ni ti al93®@0OA | ng poi nt

R
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Overview

Physical Hazard Classes:

Flammable Solids

Solids that are readily combustible or may cause or contribute to fire
through friction.

1. Met al powder s, burning ti me
Others: wetted zone does not stop fire & burning time

2. Metal powders, burning time > 5 minutes
Other: wetted zone stops fire for at least 4 minutes
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Physical Hazard Classes:

SelfReactive Substances

A.

B.

Can detonate or deflagrate rapidly, as packaged

Posses explosive properties and, as packaged, neither detonates nor deflagrates, but is liable to undergo a thermal
explosion in that package

Possess explosive properties when the substance or mixture as packaged cannot detonate or deflagrate rapidly or
undergo a thermal explosion

Detonates partially, does not deflagrate rapidly and shows no violent effect when heated under confinement; or
does not detonate at all, deflagrates slowly and shows no violent effect when heated under confinement; or does
not detonate or deflagrate at all and shows a medium effect when heated under confinement

Neither detonates nor deflagrates at all and shows low or no effect when heated under confinement

Neither detonates in theavitatedbubble state nor deflagrates at all and shows only a low or no effect when heated
under confinement as well as low or no explosive power

Neither detonates in theavitatedstate nor deflagrates at all and shows no effect when heated under confinement
nor any explosive power, provided that it is thermally stable, and, for liquid mixtures, a diluent having a boiling point
not less than 15%C is used fodesensitization
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Overview

Physical Hazard Classes:
Pyrophoric Liquids

Liquids that, even in small quantities, is liable to ignite within five
minutes of coming into contact with air.

Pyrophoric Solids

Solids that, even in small quantities, is liable to ignite within five
minutes of coming into contact with air.
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Overview

Physical Hazard Classes:

SelfHeating Substances

Solids or liquids, other than pyrophoric substances, that will react with
air and, without energy supply, is liable to sedat.
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Overview

Physical Hazard Classes:

Substances which will emit flammable gases when in contact with wate

1. > 10 L/ kg/ 1 minute
2. > 20 L/ kg/1 hour + < 10 L
3. > 1 L/ kg/1 hour + < 20 L/

Not Classified < 1 L/kg/1 hour

Gas evolution and speed of evolution per U.N. Test N.5
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Overview

Physical Hazard Classes:
Oxidizing Liquids

A liquid that is not in itself combustible, but may yield oxygen and cause or
contribute to the combustion of other material. Assigned to three different
categories based on test results that measure ignition or pressure rise time.

Oxidizing Solids

A solid that is not in itself combustible, but may yield oxygen and cause or
contribute to the combustion of other material. Assigned to three different
categories based on test results that measure burning time.
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LUBE-TECH.

Physical Hazard Classes: Accelerating Performance

Organic Peroxides

Liquids, solids or mixtures that conta#®-O- structure and may be liable to explosive decomposition,
burn rapidly, be sensitive to impact or friction, or react dangerously with other substances.

A.

B.

Can detonate or deflagrate rapidly, as packaged

Posses explosive properties and, as packaged, neither detonates nor deflagrates, but is liable to undergo a thermal
explosion in that package

Possess explosive properties when the substance or mixture as packaged cannot detonate or deflagrate rapidly or
undergo a thermal explosion

Detonates partially, does not deflagrate rapidly and shows no violent effect when heated under confinement; or doe
not detonate at all, deflagrates slowly and shows no violent effect when heated under confinement; or does not
detonate or deflagrate at all and shows a medium effect when heated under confinement

Neither detonates nor deflagrates at all and shows low or no effect when heated under confinement

Neither detonates in theavitatedbubble state nor deflagrates at all and shows only a low or no effect when heated
under confinement as well as low or no explosive power

Neither detonates in theavitatedstate nor deflagrates at all and shows no effect when heated under confinement no
any explosive power, provided that it is thermally stable, and, for liquid mixtures, a diluent having a boiling point not
less than 158C is used for desensitization
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Overview

Physical Hazard Classes:

Substances Corrosive to Metal

A substance or a mixture that by chemical action will materially damage, or even
destroy, metals is termed 'corrosive to metal'. These substances or mixtures are
classified in a single hazard category on the basis of tests (Steel: ISO 9328 (H): 1991
Steel type P235; Aluminum: ASTM &21(1990) non-clad types 70796 or AZ5GU

T66). The GHS criteria are a corrosion rate on steel or aluminum surfaces exceeding 6
mm per year at a test temperature of %5.

The concern in this case is the protection of metal equipment

or installations in case of leakage (e.g., plane, ship, tank), not

materialcompatibility between the container/tank and the product.

Thishazard is not currently covered in all systems.
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Overview

Health Hazard Groups:

- Acute toxicity

- Skin corrosion/irritation

- Serious eye damage/eye irritation

- Respiratory or skin sensitization

- Germ cell mutagenicity

- Carcinogenicity

- Reproductive toxicity

- Specific target organ toxicitysingle exposure

- Specific target organ toxicityrepeated exposure
- Aspiration hazard
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Health Hazard Groups:

Acute toxicity

LUBE-TECH.

Accelerating Performance

Substances are assigned to one of five categories based on the LD50
(oral, dermal) or LC50 (inhalation) hazards.

Acute Cat. 1 Cat. 2 Cat. 3 Cat. 4 Category 5
T oxicity
Oral O 5 5-50 50-300 300-2000
(mg/kg) o |
Dermal Criteria: Anticipated oral LD50
(mg/kg) O 50| 50-200 200-1000 | 1000-2000 [between 2000 and 5000 mg/kg;
Gases Indication of significant effect on
(ppm) O 100 100-500 500-2500 | 2500-5000 [humans*; Any mortality at class
4*; Significant signs at class 4%
Vapors R o o
O 0. p 0520 2.0-10 10-20 Indications from other studies*; *
(mg/L) )
DUST &, If assignment to more hazardous
u;t class is not warranted.
mists O 0. 0 9.05-0.5 0.5-1.0 1.0-5
(mg/L)
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Health Hazard Groups:

Skin Corrosion

LUBE-TECH.

Accelerating Performance

Factors considered in determining corrosion potential are human experience
showing irreversible damage to the skin; structure/activity or structure property
relationship to a substance or mixture already classified as corrosive; pH
extremes of <2 and >11.5 including acid/alkali reserve capacity.

Category 1

Category 2

Category 3

Destruction of dermal tissue: visible necrosis in at |6

Reversible adverse

Reversible adverse

one animal .
effects in dermal tissue effects in dermal
Sub-Categony 1A 1B 1C tissue
Exposure | <3 minuted <1hour | <4hours Draize score: 2.3-4.0 0 _ |
ersistant inflammation] D 2¢ Score: 1.5-2.
Observation| <1lhour | <l1l4days| <14days P
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Overview
Health Hazard Groups:

Skin Irritation

Skin irritation means the production of reversible damage to the skin following the
application of a test substance for up to 4 hours. Substances and mixtures in this haz
class are assigned to a single irritant category. For those authorities, such as pesticids
regulators, wanting more than one designation for skin irritation, an additional mild
irritant category is provided.

Severafactorsare considered in determining the irritation potential before testing is
initiated:

- Humanexperience or data showing reversible damage to the skin following exposure of up to 4
hours

- Structure/activityor structure property relationship to a substance or
mixture already classified as an irritant.
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Accelerating Performance
Health Hazard Groups:
Eye Effects

Factors considered in determining corrosion potential are human experience showing
irreversible damage to the skin; structure/activity or structure property relationship to e
substance or mixture already classified as corrosive; pH extremes of <2 and >11.5
including acid/alkali reserve capacity.

Serious Eye Damage Eye Irritation

Category 1 Category 2

Draize score:
Corneal opacitg 1
Iritis>1
Redness = 2
Chemosi s = 2

Irreversible damage 21 day
after exposure

Draize score:
Corneal opacitg 3
Iritis > 1.5

Subcategory 2A Subcategory 2B
Reversible in 21 days| Reversible in 7 day;
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Health Hazard Groups:

Sensitization

Respiratory sensitizemeans a substance that induces hypersensitivity of the airways
following inhalation of the substance. Substances and mixtures in this hazard class al
assigned to one hazard category

Skin sensitizemeans a substance that will induce an allergic response following skin
contact. The definition for "skin sensitizer" is equivalent to "contact sensitizer".
Substances and mixtures in this hazard class are assigned to one hazard category.
Consideration should be given to classifying substances which cause immunological
contacturticaria(an allergic disorder) as contact sensitizers.
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Overview

Health Hazard Groups:

Germ Cell Mutagenicity

Mutagen means an agent that gives rise to the occurrence of mutations in
populations of cells and/or organisms.

Category 1 Category 2
Known / Presumed Suspected / Possible
Subcategory 1A Subcategory 2A

Positive results in:
In vivo heritable germ cell tests in mammals [May include heritable mutations in human germ cells

Human germ cell tests Positive evidence from tests in mammals and somatic cell tests
In vivo somatic mutagenicity tests, combined|In vivo somatic genotoxicity supported by in vitro mutagenicity
with some evidence of germ cell mutagenicity

Positive evidence fron
epidemiological studie
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Overview

Health Hazard Groups:

Carcinogenicity

Carcinogen means a chemical substance or a mixture of chemical substance
which induce cancer or increase its incidence.

Category 1 Category 2
Known / Presumed Suspected / Possible
Subcategory 1A Subcategory 2A
Known Presumed Limited evidence of human
Based on human | Based on demonstrate . . .
) : . . animal carcinogenicity
evidence animal carcinogenicity|
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Health Hazard Groups:

Reproductive Toxicity

Reproductive toxicity includes adverse effects on sexual function and fertility in adult
males and females, as well as developmental toxicity in offspMiaterialswhich cause
concern for the health of breastfed children have a separate category, Effects on or Vi
Lactation.

Category 1 Category 2 Additional

Human or animal evidence )
Known / Presumed to cause effects on humg Effects on or via

reproduction or on development pos.3|bly Wlt_h other lactation
information

Subcategory 1A Subcategory 1B
Known . . .
Based on experimentgLimited evidence of human
Based on human . . . -
. animals animal carcinogenicity
evidence
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Overview

Health Hazard Groups:
Target Organ Systemic Toxicity (TOST)

The GHS distinguishes between single and repeat exposure for Target Organ Effects. Some existing systems
distinguish between single and repeat exposure for these effects and some do not. All significant health effect
not otherwise specifically included in the GHS, that can impair function, both reversible and irreversible,
immediate and/or delayed are included in the nlmthal target organ/systemic toxicity class (TOST). Narcotic
effects and respiratory tract irritation are considered to be target organ systemic effects following a single
exposure.

Single Exposure Repeated Exposure

Category 1 Category 2 Additional Category 1 Category 2
Significant toxicity in | Presumed to be harmful to| Transient target Significant toxicity in| Presumed to be harmful to
humans human health organ effects humans human health

Reliable human or Animal studies with Reliable human or Animal studies with

epidemiological studie]
Presumed significant
toxicity to humans

significant/severe toxic
effects relevant to humans ¢
moderate exposure

Narcotic effects

epidemiological studie
Presumed significant
toxicity to humans

significant/severe toxic
effects relevant to humans 4
moderate exposure

Animal studies with
significant/severe toxi(
effects relevant to

humans at low exposul

Human evidence in
exceptional cases

Respiratory tract
irritation

Animal studies with
significant/severe toxi(
effects relevant to

humans at low exposul

Human evidence in
exceptional cases
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Overview

Health Hazard Groups:

Aspiration Hazard

Aspiration toxicity includes severe acute effects such as chemical pneumonia, varying degrees
pulmonary injury or death following aspiration. Aspiration is the entry of a liquid or solid directly
through the oral or nasal cavity, or indirectly from vomiting, into the trachea and lower respiratory
system. Some hydrocarbons (petroleum distillates) and certain chlorinated hydrocarbons have
been shown to pose an aspiration hazard in humans. Primary alcohols, and ketones have been
shown to pose an aspiration hazard only in animal studies.

Category 1 Category 2

Known human Regarded human

Based on animal studies,
Human evidence surface tension, water
solubility and boiling point

Hydrocarbons with IS( Hydrocarbons with ISO \&
VG 20. 5| 14thatare notCategory 1
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Overview

Environmental Hazard Groups:

Hazardous to aquatic environment (acute and chronic)
- Acute: Immediate

- Chronic: Bioaccumulation
Rapid degradability

Hazardous to ozone layer
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Overview
Environmental Hazard Groups:

Acute Aguatic Toxicity

Acute aquatic toxicity means the intrinsic property of a material to cause injury to an aquatic organism in a
short-term exposure. Substances and mixtures of this hazard class are assigned to one of three toxicity
categories on the basis of acute toxicity data;l(fish) or EC, (crustaced or ErG, (for algae or other aquatic
plants).

Chronic Aquatic Toxicity

Chronic aquatic toxicity means the potential or actual properties of a material to cause adverse effects to
aguatic organisms during exposures that are determined in relation to the lifecycle of the organism. Substances
and mixtures in this hazard class are assigned to one of four toxicity categories on the basis of aand data
environmental fate data: Lg(fish) or EC, (crustacea or ErG, (for algae or other aquatic plantand
degradation/bioaccumulation.

Acute Category 1 Acute Category 2 Acute Category 3
< 1.00 mgj L 1.00 - 10.00 mg/L 10.00 - 100.00 mg/L
Chronic Category 1 Chronic Category 2 Chronic Category 3 Chronic Category 4
< 1.00 mg/L a 1.00 - 10.00 mg/L and lack of rapid 10.00 - 100 mg/L and lack of rapid | >100 mg/L and lack of rapid degradabili
degradability and logdv= degradability and|degradability and and | og KOW = 4 u
unless BCF <500 <500 and unless chronic toxicity > 1 mq¢ <500 and unless chronic toxicity > 1m unless chronic toxicity > 1 mg/L
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Classifying Mixtures

For consistency and understanding the provisions for classifying mixtures, the GHS defines certain terms. The:
working definitions are for the purpose of evaluating or determining the hazards of a product for classification
and labelling

Substance: Chemical elements and their compounds in the natural state or obtained by any production

process, including argdditivenecessary to preserve the stability of the product and iamyuritiesderiving

from the process used, but excluding any solvent which may be separated without affecting the stability of the
substance or changing its composition.

Mixture: Mixtures or solutions composed of two or more substances in which they do not react.

Alloy: An alloy is a metallic material, homogeneous on a macroscopic scale, consisting of two or more element:
so combined that they cannot be readily separated by mechanical means. Alloys are considered to be mixtures
for the purpose of classification under the GHS.

Where impurities, additives or individual constituents of a substance or mixture have been identified and are
themselves classified, they should be taken into account during classification if they exceed the cutoff
value/concentration limit for a given hazard class.

Usetest data for themixture if available
!
Compared to substance hazard criteria
Use bridging principles, if applicable
!
Estimate hazard(s) based on the known component information
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Bridging Principles

Bridging principles are an important concept in the GHS for classifying untested mixtures. When a mixture has
not been tested, but there are sufficient data on the components and/or similar tested mixtures, these data
can be used in accordance with the following bridging principles:

Dilution: If a mixture is diluted with a diluent that has an equivalent or lower toxicity, then the hazards of the new mixture are
assumed to be equivalent to the original.

Batching If a batch of a complex substance is produced under a controlled process, then the hazards of the new batch are
assumed to be equivalent to the previous batches.

Concentrationof Highly Toxic MixtureslIf a mixture is severely hazardous, then a concentrated mixture is also assumed to be
severely hazardous

Interpolation within One Toxic Category: Mixturdsaving component concentrations within a range where the hazards are
known are assumed to have those known hazards.

SubstantiallySimilar Mixtures Slight changes in the concentrations of components are not expected to change the hazards of a
mixture and substitutions involving toxicologically similar components are not expected to change the hazards of a mixture

Aerosols An aerosol form of a mixture is assumed to have the same hazards as the testestrosalized form of the mixture

unless the propellant affects the hazards upon spraying.

All bridging principles do not apply to every health and environmental endpoint. Consult each endpoint to determine which
bridging principles apply.

When the bridging principles do not apply or ca not be used, the health and environmental hazards of mixtures are estimated
based on component information. In the GHS, the methodology used to estimate these hazards varies by endpoint. The GHS
Document or "Purple Book" should be consulted for more complete information on classifying mixtures. Figure 3.5 summarizes
the GHS mixtures approach for the various health and environmental endpoints.
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Hazard Communication

Once a chemical has been classified, the hazard(s) must be communicated to target audiences. As in existing
systems, labels and Safety Data Sheets are the main tools for chemical hazard communication. They identify
the hazardous properties of chemicals that may pose a health, physical or environmental hazard during norma
handling or use. The goal of the GHS is to identify the intrinsic hazards found in chemical substances and
mixtures, and to convey information about these hazards.

Early in the process of developing the GHS communication tools, several significant issues were recognized.

One of the most important was comprehensibility of the information provided. After all, the aim of the system

is to present hazard information in a manner that the intended audience can easily understand and that will

thus minimize the possibility of adverse effects resulting from exposure. The GHS identifies some guiding

principles to assist in this process:

A Information should be conveyed in more than one way, e.g., text and symbols;

A The comprehensibility of the components of the system should take account of existing studies and
literature as well as any evidence gained from testing;

A The phrases used to indicate degree (severity) of hazard should be consistent across the health, physical
and environmental hazards

Comprehensibility is challenging for a single culture and language. Global harmonization has numerous
complexities. Some factors that affected the work include:

A Different philosophies in existing systems on how and what should be communicated;

A Language differences around the world;

A Ability to translate phrases meaningfully;

A Ability to understand and appropriately respond to symbols/pictograms.
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Hazard Communication - Labels

EPICHLOROHYDRINC ) NELL Vel e Elpialil=s

©] Pictograms

UN No. 2023

CAS No. 106-89-8 Signal Word
@ DANGER
|

burns and eye damage. May cause an allergic
kin reaction. May cause cancer.

Wear protective gloves/protective clothing/eye

protection.
Fill Weight: 18.52 Ibs. Lot Number: A0323111323
Gross Weight: 20 lbs Fill Date: 1/15/2012

Expiration Date: 1/15/2018

@ Supplier Information

JACKSON CHEMICAL COMPANY - City of Industry, Los Angeles, California, USA (800)-444-456-8989
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Overview

Hazard Communication — Signal Words

- Danger: for the more severe hazards

- Warning: for the less severe hazards

Signal words are standardized and assigned to the hazard categories with
endpoints. Some lower level hazard categories do not use signal words. Only one
signal word corresponding to the class of the most severe hazard should be used
on a label.
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Hazard Communication — Hazard Statements

Physicahazards

H200:Unstableexplosive H231:May react explosively even in the absence of air at elevated
H201 Explosive; mass explosion hazard pressure and/or temperature

H202 Explosive; severe projectidrazard H24Q Heating may cause axplosion

H203 Explosive; fire, blast or projectidrazard H241 Heating may cause a fire explosion

H204 Fire or projectiorhazard H242:Heating may causefae

H205 May mass explode ifire H250:Catches fire spontaneously if exposedto

H22Q Extremely flammablgas H251:Selfheating; may catch fire

H221 Flammablegas H252:Selfheating in large quantities; may catch fire

H222 Extremely flammablaerosol H260:In contact with water releases flammable gases which may
H223 Flammableaerosol ignite spontaneously

H224 Extremely flammable liquid andapor H261:In contact with water releases flammaldas

H225 Highly flammable liquid andapor H27Q May cause or intensify fir@xidizer

H226 Flammable liquid andapor H271:May cause fire or explosion; stroogidizer

H227 Combustibldiquid H272:May intensify firepxidizer

H228 Flammablesolid H280:Contains gas under pressure; may explodeited

H229 Pressurized container: may burshiéated H281:Contains refrigerated gas; may cause cryogenic boirmsjury

H23Q May react explosively even in tladsence of air H29Q May be corrosive to metals
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Accelerating Performance

Hazard Communication — Hazard Statements

Health hazards

H300: Fatal iswallowed

H301: Toxic $wallowed

H302 Harmful ifswallowed

H303 May be harmful iswallowed

H304: May be fatal if swallowed and entaisways
H305: May be harmful if swallowed and entarsvays
H310: Fatal in contact witkkin

H311: Toxic in contact witskin

H312: Harmful in contact witkkin

H313: May be harmful in contact witkin

H314: Causes severe skin burns anddgmage
H315: Causes skirmitation

H316: Causes mild skimitation

H317: May cause an allergic skaaction

H318: Causes serious eyamage

H319: Causes serious dyetation

H320: Causes eywitation

H33Q Fatal ifinhaled

H331 Toxic if inhaled

H332: Harmful if inhaled

lubetech.com

H333 May be harmful inhaled

H334 May cause allergy or asthma symptoms or
breathingdifficulties ifinhaled

H335 May cause respiratofyritation

H336 May cause drowsiness dizziness

H34Q May cause genetidefects

H341 Suspected of causing gendtiefects

H35Q May causeancer

H351 Suspected of causirugncer

H36Q May damage fertility or the unborchild

H361 Suspected of damaging fertility or the unbatmld

H361d Suspected of damaging the unbaninild

H362 May cause harm to brea$td children

H37Q Causes damage twgans

H371 May cause damage targans

H372 Causes damage to organs through prolonged or repeatedsure

H373 May cause damage to organs through prolonged or repeaxgodsure
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Accelerating Performance

Hazard Communication — Hazard Statements

Environmental hazards

H400: Very toxic to aquatic life

H401: Toxic to aquatic life

H402: Harmful to aquatic life

H410: Very toxic to aquatic life with lotasting effects

H411: Toxic to aquatic life with lofgsting effects

H412: Harmful to aquatic life with lorgsting effects

H413: May cause loAgsting harmful effects to aquatic life

H420: Harms public health and the environment by destroying ozone in the upper atmosphere
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Overview

Hazard Communication — Pictograms

Health Hazard

e Carcinogen

* Mutagenicity

* Reproductive Toxicity
* Respiratory Sensitizer
* Target Organ Toxicity

* Aspiration Toxicity

Flame

*Flammables
*Pyrophorics
*Self-Heating

*Emits Flammable Gas
* Self-Reactives
*Organic Peroxides

Exclamation Mark

&

e Irritant (skin and eye)

» Skin Sensitizer

* Acute Toxicity (harmful)

* Narcotic Effects

* Respiratory Tract Irritant

* Hazardous to Ozone Layer
(Non Mandatory)

Gas Cylinder

*Gases under Pressure

Corrosion

3

« Skin Corrosion/burns
«Eye Damage
«Corrosive to Metals

Exploding Bomb

&

¢ Explosives
 Self-Reactives
* Organic Peroxides

Flame over Circle

* Oxidizers

Environment

£ )

* Aquatic Toxicity

Skull and Crossbones

&

* Acute Toxicity (fatal or toxic)
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Overview LUBE-TECH.

Accelerating Performance

Hazard Communication — Pictograms

TRANSPORTATION PICTOGRAMS
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Overview LUBE -TECH.

Accelerating Performance

Hazard Communication — Precautionary Statements

General statements

- P101: If medical advice is needed, have product container or label at hand.
- P102: Keep out of reach of children.

- P103: Read label before use.

lubetech.com
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LUBE-TECH.

Accelerating Performance

Hazard Communication — Precautionary Statements

Prevention statements

P201: Obtain special instructions before use.

P202: Do not handle until all safety precautions have been
read and understood.

P210: Keep away from heat, hot surfaces, sparks, open flames

P211: Do not spray on an open flame or other ignisoarce.

P220: Keep/Store away from clothing/combustible materials.

P221: Take any precaution to avoid mixing with combustibles.

P222 Do not allow contact witlair.

P223: Do not allow contact with water.

P230: Keep wetted with

P231: Handle under inert gas.

P232 Protect frommoisture.

P233: Keep container tightly closed.

P234: Keep only in original container.

P235: Keep cool..

P240: Ground/bond container and receivieguipment.

P241: Use explosigoroof electrical/ventilating/light/equipment.

P242: Use only nesparking tools.

P243: Take precautionary measures against static discharge.

P244: Keep valves and fittings free from oil and grease.

P251: Do not pierce or burn, even after use.

P260: Do not breathe dust/fumes/gas/mist/vapors/spray.

P261: Avoid breathing dust/fumes/gas/mist/vapors/spray.

P262: Do not get in eyes, on skin, or on clothing.

P263: Avoid contact during pregnancy/while nursing.

lubetech.com

P264 Washthoroughlyafter handling

P270 Do not eat, drink or smoke when using this product

P27t Use only outdoors or in a walkentilated area

P272 Contaminated work clothing should not be allowed out of
the workplace

P273 Avoid release to the environment

P280 Wear protective gloves/protective clothing/eye
protection/faceprotection.

P282 Wear cold insulating gloves/face shield/eye protection

P283 Wear fire/flame resistant/retardant clothing

P284 [In case of inadequate ventilation] wear respiratory
protection

P231+232Handle under inert gas. Protect framoisture

P235+410Keep cool. Protect fromunlight

P250 Do not subject tgrinding/shock/friction anabther ignition
sources Nosmaoking



LUBE-TECH.

Accelerating Performance

Overview

Hazard Communication — Precautionary Statements

Prevention statements

P301: IF SWALLOWED:

P302: IF ON SKIN:

P303: IF ON SKIN (or hair)

P304: IF INHALED

P305: IF IN EYES:

P306: IF ON CLOTHING:

P308: IF exposed or concerned:

P310: Immediately call a POISON CENTER/doctor
P311: Call a POISON CENTER/ doctor

P312 Call a POISON CENTER/ doctor if youfeetll.
P313: Get medical advice/attention.

P314: Get Medical advice/attention if you feel unwell.
P315: Get immediate medical advice/attention.

P320: Specific treatment is urgent

P321: Specific treatment (see on this label).

P330: Rinse mouth.

P33t Do NOT induceomiting.

P332: If skin irritation occurs:

P333 If skin irritation or a rasbccurs:

P34: Immerse in cool water/wrap in wet bandages.
P335 Brush off loose particles froskin.

P336: Thaw frosted parts with lukewarm water. Do not rub affected areas.

P337: If eye irritation persists:

P338: Remove contact lenses if present and easy to do. continue rinsing.

iP340 Remove person to fresh air and keep comfortablebf@athing.
P342: If experiencing respiratory symptoms:

P351: Rinse cautiously with water for several minutes.

P352: Wash with plenty of water

P353: Rinse skin with water/shower.

P363 Wash contaminated clothing before reuse.

P364 And wash it before reuse.

P370 In case of fire

P371 In case of major fire and large quantities

P372 Explosion risk in case of fire

P373 DO NOT fight fire when fire reaches explosives

P374 Fight fire with normal precautions from a reasonable distance

P375 Fight fire remotely due to the risk of explosion

P376 Stop leak if safe to do so.

P377 Leaking gas firedo not extinguish unless leak can be stopped
safely.

P378 Use .. t.o extingui sh

P380 Evacuate area

( s e P381.Elimimate allhghition dowrdeseifisgfe.to do so

P39t Collect spillage

P301+310IF SWALLOWED: Immediately call a POISON
CENTER/doctor

P301+312IF SWALLOWED: Call a POISON CENTER/doctfeef you
unwell.

P301+330+331IF SWALLOWED: Rinse mouth. Do NOT induce
vomiting.

P302+3341F ON SKIN: Immerse in cool water/wrap in wet bandages

P302+3521F ON SKIN: Wash with plentynafter

P304+3121F INHALED: Call a POISON CENTER or doctor/physician
If youfeel unwell

P360: Rinse immediately contaminated clothing and skin with plenty of water before removing clothes.

P361: Take off immediately all contaminated clothing.

P362: Take off contaminated clothing. P303+361+353: IF ON SKIN (or hair): Take off immediately all contaminated ctethkig wWitim water/ shower.
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Overview

Hazard Communication — Precautionary Statements

Prevention statements continued

P304+340: IF INHALED: Remove person to fresh air and keep comfortable for breathing.

P305+351+338: IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses if present and eaginteedinsing.
P306+360: IF ON CLOTHING: Rinse immediately contaminated clothing and skin with plenty of water before removing clothes.
P308+311: IF exposed or concerned: Call a POISON CENTER/ doctor

P308+313: IF exposed: Call a POISON CENTER or doctor/physician.

P332+313: If skin irritation occurs: Get medical advice/attention.

P333+313: If skin irritation or a rash occurs: Get medical advice/attention.

P335+334: Brush off loose particles from skin. Immerse in cool water/wrap in wet bandages.

P337+313: If eye irritation persists get medical advice/attention.

P342+311: If experiencing respiratory symptoms: Call a POISON CENTER/doctor

P361+364: Take off immediately all contaminated clothing and wash it before reuse.

P362+364: Take off contaminated clothing and wash it before reuse.

P370+376: In case of fire: Stop leak if safe to do so.

P370+378: I n case of fire: Use ... to extinguish.

P370+380: In case of fire: Evacuate area.

P370+380+375: In case of fire: Evacuate area. Fight fire remotely due to the risk of explosion.

P371+380+375: In case of major fire and large quantities: Evacuate area. Fight fire remotely due to thepisisiohe
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Hazard Communication — Precautionary Statements

Storage statements

P401: Store

P402: Store in a dry place.

P403: Store in a well ventilated place.

P404: Store in a closed container.

P405: Store locked up.

P406: Store in a corrosive resistant/ ... container with a resist
P407: Maintain air gap between stacks/pallets.

P410: Protect from sunlight.

P411: Store at temptrAtures not exceeding

P412: Do not expose to temperatures exceedingGa224F.

P413: Store bul k masatst gmeat ar utt &8 nho.t kgxXceedi ng
P420: Store away from other materials.

P422: Store contents wunder

P402+404: Store in a dry place. Store in a closed container.

P403+233: Store in a well ventilated place. Keep container tightly closed.

P403+235: Store in a well ventilated place. Keep cool.

P410+403: Protect from sunlight. Store in a welhtilated place.

P410+412: Protect from sunlight. Do not expose to temperatures exceedifgy 5R2/AF.

P411+235: Store at teMprkaepoooles not exceeding

Storage statements
P501: Dispose of Xoritye ntOD/2dNRr tyadiSn asriA GtKo .2 Ol f k NBt@le 8pgdifiedk y I G A2y | f K
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Safety Data Sheets

Minimum Information for an SDS

1. Identification of the substance or mixture and of the supplier
GHS product identifier.

Other means of identification.

Recommended use of the chemical and restrictions on use.
Supplier's details (including name, address, phone number, etc.).
Emergency phone numher

2. Hazards identification

GHS classification of the substance/mixture and any national or regional information.

GHS label elements, including precautionary statements. (Hazard symbols may be provided as
graphical reproduction of the symbols in black and white or the name of the symbol, e.g.,
flame, skull and crossbones.)

Other hazards which do not result in classification (e.g., dust explosion hazard) or are not
covered by the GHS
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Accelerating Performance

Overview

Safety Data Sheets

Minimum Information for an SDS

3. Composition/information oningredients

Substance

Chemical identity.

Common name, synonyms, etc.

CAS number, EC number, etc.

Impurities and stabilizing additives which are themselves classified and which contribute to the
classification of the substance.

Mixture

The chemical identity and concentration or concentration ranges of all ingredients which are
hazardous within the meaning of the GHS and are present above their cutoff levels.

4. First aid measures

Description of necessary measures, subdivided according to the different routes of exposure,
l.e., inhalation, skin and eye contact, and ingestion.

Most important symptoms/effects, acute and delayed.

Indication of immediate medical attention and special treatment needed, if necessary.
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Overview LUBE -TECH.

Accelerating Performance

Safety Data Sheets

Minimum Information for an SDS

5. Firefighting measures

Suitable (and unsuitable) extinguishing media.

Specific hazards arising from the chemical (e.g., nature of any hazardous combustion products)
Special protective equipment and precautions for firefighters.

6. Accidental release measures

Personaprecautions, protective equipment and emergency procedures.
Environmental precautions.

Methods and materials for containment and cleaning up.

7. Handling and storage
Precautions for safe handling.
Conditions for safe storage, including any incompatibilities

8.Exposurecontrols/personal protection

Controlparameters, e.g., occupational exposure limit values or biological limit values.
Appropriate engineering controls.

Individual protection measures, such as personal protective equipment.
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Safety Data Sheets

Minimum Information for an SDS

9.Physical and chemicakoperties

lubetech.com

Appearancgphysical state, color, efc
Odor

Odor threshold

pH

melting point/freezingpoint

initial boiling point and boilingange
flash point

evaporation rate

flammability(solid, gak

upper/lower flammability or explosivémits
vapor pressure

vapor density

relative density

solubilityfes)

partition coefficient:n-octanofwater
autoignitiontemperature
decomposition temperature

LUBE-TECH.

Accelerating Performance



LUBE-TECH.

Accelerating Performance

Overview

Safety Data Sheets

Minimum Information for an SDS

10. Stability and reactivity

Chemicaktability.

Possibilityof hazardous reactions.

Conditiongto avoid (e.g., static discharge, shock or vibration).
Incompatiblematerials.

Hazardouslecomposition products.

11. Toxicological information

Concisebut complete and comprehensible description of the various toxicolofhealth) effects
andthe available data used to identify those effects, including:

Informationon the likely routes of exposure (inhalation, ingestion, skin andcey#ach;
Symptomgelated to the physical, chemical and toxicological characteristics;

Delayedand immediate effects and also chronic effects from shantd longterm exposure
Numericalmeasures of toxicity (such as acute toxicity estimates).
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Accelerating Performance

Safety Data Sheets

Minimum Information for an SDS

12.Ecological information
Ecotoxicity(aquatic and terrestrial, where available
Persistenceanddegradability
Bioaccumulativgotential
Mobility in soil
Otheradverseeffects

13. Disposal considerations
Descriptionof waste residues and information on their safe handling and methods of
disposal including the disposal of any contaminataeackaging

lubetech.com
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Accelerating Performance

Safety Data Sheets

Minimum Information for an SDS

14. Transport information
UN Number
UNProper shippingname
TransportHazard class)
Packinggroup, ifapplicable
Marine pollutant (Yes/N®
Speciaprecautions which a user needs to be aware of or needs to comply with in
connectionwith transport or conveyance either within or outside thpremises

15. Regulatory information
Safety health and environmental regulations specific for the produajuestion

16. Other information including information on preparation and revision of the SDS
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Safety Data Sheets

LUBE-TECH.

Accelerating Performance

OLD MSDS

Lubrication Technologies Material Safety Data Sheet

Lubrication Teohnologiec, Emergenoy: 2004288300

900 Mendeiccohn Averws North

Golgen Valey. MN Information: 7835460707

664274309 Fax: Te3546 8288

Produot: LUBE.TECH AGUA KLEEN CYCLONE RED WASH AND
DEOREAIER

3ynonyme/Other: Mot aopicavie.

M3D3 COOE: 10026

Product Type: ARaine iQuid detergert.

INOREDIENT S Cass - OIHA OImA ACOIH KN
TWA STEL ™A
Sodha™ hyorooe 1210732 L] 2 mgm? NO 2mgm* NO
(ceing) (ceing)
Deterpent bend 10 NO NO
Tetazodum EDTA 64028 14 NO NO NO NO
Sodium Silcate 1344096 " NO NO NO NO
s&-mmw-nm-mmq.annummu
.

WARNING ~ CAUSES EYE IRRITATION
~ CAUSES SXON IRRITATION
Eye confact: E%ects may mange Yom mid 10 tevere depending upon length of eapocure,
wolumon concentaton and st 3id measures.
2kin contact: Avold Ztn cortact.  This product contans materials that cause tkin riation.
Inhalstion: Overmposure by Inhalation of misted matery may Caute NONGSDECHC

Ingection: Ingeston 12 nat expecied 10 be 3 primary mule of expozure. DO not Ingest.
Acpiration may De eipecied win Wit matery due B mdena’s viscooty.

Srould acpintion occur, may jead B chemikal preumonits which iz

edems ang and maybe fal. Sigrs of

ung rcuce

Dukzh ducoondon of the wan. mmuwmnnmm

3t Te tme 0f 3ZpIIIN. Product may 3TICK INNG Of £20pN0gUS aNd SImach.
Other: Not 3cpicatie.

SECTION 4 FIRST AID MEASURE 3

Eye contaot: Check %0 and remove CONICE lenses. Fhoh immediately Wi COpIoUs amounts
of water or normal saine (minimum of 15 minutez), holdng eyelds apart %o
mmmanmumm fuwmum
1 3 heaith care for Saer
v

2Kin contaot: Remove contaminated CiOthing. 'Wach expoced a3 With plenty of 5030 and

FeIn AT F INAVIGLY experences nauced, headsche, dxxnezs, has Aftcuty

Page 1l
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NEW SDS

Safety Data Sheet
LUBE-TECH AQUA KLEEN CYCLONE RED WASH AND DEGREASER
Revision Date: 4281

Lubrioation Teohnologies, Ine.

200 Mendekcohn Averwe North

Qoiden Valley, MN 65427 4300

Tob 7e3-5450707

LUBE-TECH AQUA KLEEN CYCLONE

Procuct Trace Name:

RED WASH AND DEGREASER
CAS Number: Magure
Synonyme/Other NA
Part Numbaeric):
Reccerynended Uce Ak3ine 1943 Setergent
Rectriotiont on Uce. Nt determined
Crested Date: 4282018

308 CODE- 12008
SECTION 2 MAZARD IDENTIFICATION

Apoewaroe Red 1que

Odor: Sigre ogor.

CiaccMoation: Skin comosion / Imtaton category 2
Bye damage / Iriation category |

Target Organc: Not agpacade

| D

Bignal Word DANGER

Hazard Statement: HI1S - Causes shin imtaton
HI18 - Causes sercus eye camage

Other Hazardc: Nt determined.

Provention: P233 - Keep contyiner tghtly Coted

P60 - Do net treane

Recponce: P10 - mmedately cal 3 POISON CENTER or Socianphysican
P221 - Specifc Textment (see Section 4)
P62 - Take o cothing betore muze

PI02+PI52 - IF ON SXIN: Wach wih 20ap 3nd water

PI129P313 - ¥ skin Iration cccurs: Get medical aovice/attenticn

PI04+P341 - IF INHALED: 7 breathing 1 dMcul, remove victm 10 Yech ar and keep 3t
retin 3 pOton combriaie for rexming

PI05+PI51+P138 - IF IN EYES: Rince cautously wen water for Zevery minutes.
Remove contact iences F prezent and e3zy % 60 - CONtnue Mg

P03 - Store locked up

Page 1018
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Accelerating Performance

Confidential Business Information

Confidential business information (CBI) will not be harmonized under the
GHS. National authorities should establish appropriate mechanisms for CBI
protection. The GHS established CBI principles which include

A CBI provisions should not compromise the health and safety of users;

A CBlclaims should be limited to the names of chemicals and their
concentrations in mixtures;

A Mechanismshould be established for disclosure in emergency and non
emergency situations.
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Accelerating Performance

Glossary

Aerosols means any notrefillable receptacles made of metal, glass or plastics and containing a gas compressed, liquefied or
dissolved under pressure, with or without a liquid, paste or powder, and fitted with a release device allowing the canbents t
ejected as solid or liquid particles in suspension in a gas, as a foam, paste or powder or in a liquid state or in atgaseous
Aerosol includes aerosol dispensers.

Alloy means a metallic material, homogeneous the naked eye, consisting of two or more elements so combined that they
cannot be readily separated by mechanical means. Alloys are considered to be mixtures for the purpose of classification under
the GHS.

Aspiration means the entry of a liquid or solid chemical product into the trachea and lower respiratory system directly through
the oral or nasal cavity, or indirectly from vomiting;

ASTM means the "American Society of Testing and Materials".

BCF means bioconcentrationfactor".

BOD/coOD means "biochemical oxygen demand/chemical oxygen demand".

CA means "competent authority".

Carcinogen means a chemical substance or a mixture of chemical substances which induce cancer or increase its incidence.
CAS means "Chemical Abstract Service".

CBI means "confidential business information".

Chemical identity means a name that will uniquely identify a chemical. This can be a name that is in accordance with the
nomenclature systems of the International Union of Pure and Applied Chemistry (IUPAC) or the Chemical Abstracts Service
(CAS), or a technical name.

Competent authority means any national bodigs) or authority{es) designated or otherwise recognized as such in connection
with the Globally Harmonized System of Classification and Labelling of Chemicals (GHS).

Compressed gas means a gas which when packaged under pressure is entirely gased08Gtincluding all gases with a

critical temperature £50°C.

Contact sensitizer means a substance that will induce an allergic response following skin contact. The definition for "contact
sensitizer" is equivalent to "skin sensitizer".

Corrosive to metal means a substance or a mixture which by chemical action will materially damage, or even destroy, metals.
Criteria means the technical definition for the physical, health and environmental hazards
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Glossary

Critical temperature means the temperature above which a pure gas cannot be liquefied, regardless of the degree of
compression.

Dermal Corrosion: seeskin corrosion

Dermal irritation: seeskin irritation

Dissolved gas means a gas which when packaged under pressure is dissolved in a liquid phase solvent.

EC,, means the effective concentration of a substance that causes 50% of the maximum response.

EC Number or (ECN’) is a reference number used by the European Communities to identify dangerous substances, in particular
those registered under EINECS.

ECOSOC means the "Economic and Social Council of the United Nations".

EINECS means "European Inventory of Existing Commercial Chemical Substances".

End Point means physical, health and environmental hazards;

ErC,, means EL in terms of reduction of growth rate.

EU means "European Union".

Explosive article means an article containing one or more explosive substances.

Explosive substance means a solid or liquid substance (or mixture of substances) which is in itself capable by chemical reaction
of producing gas at such a temperature and pressure and at such a speed as to cause damage to the surroundings. Pyrotechni
substances are included even when they do not emit gases.

Eye irritation means the production of changes in the eye following the application of test substance to the front surface of the
eye, which are fully reversible within 21 days of application.

Flammable gas means a gas having a flammable range with air &€2fhd a standard pressure of101.3kPa.

Flammable liquid means a liquid having a flash point of not more thafi®@3

Flammable solid means a solid which is readily combustible, or may cause or contribute to fire through friction.

Flash point means the lowest temperature (corrected to a standard pressure of 1IKRg3at which the application of an

ignition source causes the vapors of a liquid to ignite under specified test conditions.

Gas means a substance which) &t 50°C has a vapor pressure greater than 8@ or (ii) is completely gaseous at 20 at a
standard pressure of 101KPa

lubetech.com
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Glossary

GESAMP means "the Joint Group of Experts on the Scientific Aspects of Marine Environmental Protection of
IMO/FAO/UNESCO/WMO/WHO/IAEA/UN/UNEP."

GHS means "the Globally Harmonized System of Classification and # Labelling of Chemicals".

Hazard category means the division of criteria within each hazard class, e.g., oral acute toxicity includes five hazard categories
and flammable liquids includes four hazard categories. These categories compare hazard severity within a hazard class and
should not be taken as a comparison of hazard categories more generally.

Hazard class means the nature of the physical, health or environmental hazard, e.g., flammable solid carcinogen, oral acute
toxicity.

Hazard statement means a statement assigned to a hazard class and category that describes the nature of the hazards of a
hazardous product, including, where appropriate, the degree of hazard;

IARC means the "International Agency for the Research on Cancer".

ILO means the "International Labor Organization”.

IMO means the "International Maritime Organization”.

Initial boiling point means the temperature of a liquid at which its vapor pressure is equal to the standard pressure (101.3kPa),
I.e., the first gas bubble appears.

IOMC means the "Interorganization Program on the Sound Management of Chemicals".

IPCS means the "International Program on Chemical Safety".

ISO means International Standards Organization.

IUPAC means the "International Union of Pure and Applied Chemistry".

Label means an appropriate group of written, printed or graphic information elements concerning a hazardous product,
selected as relevant to the target sector(s), that is affixed to, printed on, or attached to the immediate container afdaisz
product, or to the outside packaging of a hazardous product.

Label element means one type of information that has been harmonized for use in a label, e.g., pictogram, signal word.

LC,, (50% lethal concentrationjneans the concentration of a chemical in air or of a chemical in water which causes the death
of 50% (onehalf) of a group of test animals.

LD,, means the amount of a chemical, given all at once, which causes the death of 50% (one half) of a group of test animals.
L(E)C;, means L&y or EG,,.
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Glossary

Liquefied gas means a gas which when packaged under pressure, is partially liquid at temperaturesc@bOvA distinction is
made between.

High pressure liquefied gas: a gas with a critical temperature betws@Q and+63C; and

Low pressure liquefied gas: a gas with a critical temperature aboV+65

Liquid means a substance or mixture which af6thas a vapor pressure of not more than 300kPa (3bar), which is not
completely gaseous at 2C and at a standard pressure of 101.3kPa, and which has a melting point or initial melting point of
20°C or less at a standard pressure of 1(KPa A viscous substance or mixture for which a specific melting point cannot be
determined shall be subjected to the ASTM D 48B8%est; or to the test for determining fluidity (penetrometer test)

prescribed in section 2.3.4 of Annex A of the European Agreement concerning the International Carriage of Dangerous Goods
by Road (ADR).

MARPOL means the "International Convention for the Prevention of Pollution from Ships".

Mixture means a mixture or a solution composed of two or more substances in which they do not react.

MSDS means "Material Safety Data Sheet" and in this document is used interchangeably with Safety Data Sheet (SDS).
Mutagen means an agent giving rise to an increased occurrence of mutations in populations of cells and /or organisms.
Mutation means a permanent change in the amount or structure of the genetic material in a cell;

NGO means "norgovernmental organization".

NOEC means the "no observed effect concentration".

OECD means "The Organization for Economic Cooperation and Development".

Organic peroxide means a liquid or solid organic substance which contains the biv@léhatstructure and may be considered a
derivative of hydrogen peroxide, where one or both of the hydrogen atoms have been replaced by organic radicals. The term
also includes organic peroxide formulation (mixtures).

Oxidizing gas means any gas which may, generally by providing oxygen, cause or contribute to the combustion of other
material more than air does.

Oxidizing liquid means a liquid which, while in itself not necessarily combustible, may, generally by yielding oxygen, cause, or
contribute to, the combustion of other material.

Oxidizing solid means a solid which, while in itself not necessarily combustible, may, generally by yielding oxygen, cause, or
contribute to, the combustion of other material
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Glossary

QSAR means "quantitative structur@ctivity relationships".

Pictogram means a graphical composition that may include a symbol plus other graphic elements, such as a border, backgrounc
pattern or color that is intended to convey specific information.

Precautionary statement means a phrase (and/or pictogram) that describes recommended measures that should be taken to
minimize or prevent adverse effects resulting from exposure to a hazardous product, or improper storage or handling of a
hazardous product.

Product identifier means the name or number used for a hazardous product on a label or in the SDS. It provides a unique
means by which the product user can identify the substance or mixture within the particular use setting (e.g. transport,
consumer or workplace).

Pyrophoric liquid means a liquid which, even in small quantities, is liable to ignite within five minutes after coming into contact
with air.

Pyrophoric solid means a solid which, even in small quantities, is liable to ignite within five minutes after coming into contact
with air.

Pyrotechnic article means an article containing one or more pyrotechnic substances;

Pyrotechnic substance means a substance or mixture of substances designed to produce an effect by heat, light, sound, gas or
smoke or a combination of these as the result of ftmtonative, selsustaining exothermic (heatlated) chemical reactions.

Readily combustible solid means powdered, granular, or pasty substance or mixture which is dangerous if it can be easily

ignited by brief contact with an ignition source, such as a burning match, and if the flame spreads rapidly.

Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria means the latest revised edition of the

United Nations publication bearing this title, and any published amendment thereto.

Recommendations on the Transport of Dangerous Goods, Model Regulations means the latest revised edition of the United

Nations publication bearing this title, and any published amendment thereto.

Refrigerated liquefied gas means a gas which when packaged is made partially liquid because of its low temperature.
Respiratory sensitizer means a substance that induces hypersensitivity of the airways following inhalation of the substance.

RID means The Regulations concerning the International Carriage of Dangerous Goods by Rail [Annex 1 to Appendix B (Uniforr
Rules concerning the Contract for International Carriage of Goods by Rail) (CIM) of COTIF (Convention concerning internations
carriage by rail)], as amended.
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SAR means "Structure Activity Relationship”.

SDS means "Safety Data Sheet" and in this document is used interchangeably with Material Safety Data Sheet (MSDS).
Self-Accelerating Decomposition Temperature (SADT) means the lowest temperature at which selfcelerating decomposition

may occur with substance as packaged.

Self-heating substance means a solid or liquid substance, other than a pyrophoric substance, which, by reaction with air and
without energy supply, is liable to sdléat; this substance differs from a pyrophoric substance in that it will ignite orgyuh

large amounts (kilograms) and after long periods of time (hours or days).

Self-reactive substance means a thermally unstable liquid or solid substance liable to undergo a strongly exothermic
decomposition even without participation of oxygen (air). This definition excludes substances or mixtures classifiedaunder th
GHS as explosive, organic peroxides or as oxidizing.

Serious eye damage means the production of tissue damage in the eye, or serious physical decay of vision, following
application of a test substance to the front surface of the eye, which is not fully reversible within 21 days of application.

Signal word means a word used to indicate the relative level of severity of hazard and alert the reader to a potential hazard on
the label. The GHS uses 'Danger' and 'Warning' as signal words.

Skin corrosion means the production of irreversible damage to the skin following the application of a test substance for up to 4
hours.

Skin irritation means the production of reversible damage to the skin following the application of a test substance for up to 4
hours.

Skin sensitizer means a substance that will induce an allergic response following skin contact. The definition for "skin sensitizer"
Is equivalent to "contact sensitizer".

Solid means a substance or mixture which does not meet the definitions of a liquid or gas.

SPR means "Structure Property Relationship".

Substance means chemical elements and their compounds in the natural state or obtained by any production process, including
any additive necessary to preserve the stability of the product and any impurities deriving from the process used, bagexclud
any solvent which may be separated without affecting the stability of the substance or changing its composition.

Substance which, in contact with water, emits flammable gases means a solid or liquid substance or mixture which, by
interaction with water, is liable to become spontaneously flammable or to give off flammable gases in dangerous guantities
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Supplemental label element means any additional neharmonized type of information supplied on the container of a

hazardous product that is not required or specified under the GHS. In some cases this information may be required by other
competent authorities or it may be additional information provided at the discretion of the manufacturer/distributor.

Symbol means a graphical element intended to succinctly convey information.

Technical name means a name that is generally used in commerce, regulations and codes to identify a substance or mixture,
other than the IUPAC or CAS name, and that is recognized by the scientific community. Examples of technical names include

those used for complex mixtures (e.g., petroleum fractions or natural products), pesticides (e.g., ISO or ANSI systeiffs), dyes
(Color Index system) and minerals.

UNCED means the "United Nations Conference on Environment and Development".

UNCETDG/GHS means the "United Nations Committee of Experts on the Transport of Dangerous Goods and on the Globally
Harmonized System of Classification and Labelling of Chemicals".

UNITAR meansthe "United Nations Institute for Training and Research”;

UNSCEGHS means the "United Nations Suommittee of Experts on the Globally Harmonized System of Classification and
Labelling of Chemicals".

UNSCETDG means the "United Nations St@ommittee of Experts on the Transport of Dangerous Goods".
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