Chemical Process Safety
Professor Shishir Sinha
Department of Chemical Engineering
Indian Institute of Technology Roorkee
Lecture 12 - Material Safety Data Sheet — 11

(Refer Slide Time: 0:37)
I 009090909090 0

What we have studied in last modules???

* Introduction about Industrial Hygiene
* History

* Some Government Regulations

* Steps in Industrial Hygiene

* Material Safety Data Sheet

So, welcome to the next part of Material Safety Data Sheet. In the previous module, we have
discussed about what is industrial hygiene and what are the different scopes, a brief history of
industrial hygiene. Then some governmental regulations pertaining to the abbreviation, what are
the steps involved in industrial hygiene like identification, evaluation and controls and as a part

of the identification step we discuss the Material Safety Data Sheet.
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MSDS Information:

Sections:

I. Product Identification
II. Component Data (Hazardous Ingredients/Identity Info)
Il Precautions For Safe Handling & Storage
IV. Physical Data

V. Personal Protective Equipment

V. Fire and Explosion Hazard Data

VII. Reactivity Data GOt

In the previous module, we have discussed partly the MSDS in terms of product identification,
component data, precautions for various kind of safe handling and storage, physical data, boiling
point etc, what kind of personal protective gears needed at workplace, fire and explosion hazard

data.
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MSDS Information: Section VII
VII. Reactivity Data

» Includes information regarding the stability of the material and
any special storage or use considerations

» Information may also be found in Section 3 Handling and
Storage.
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Now in this particular module, we will discuss the remaining part of material safety data sheet
and what are the, the other integral part of material safety data sheet. So, the section seven
usually deals with the reactivity data; so supplier, manufacturer, producer, they must provide this

particular information that the particular component for which the MSDS is reactive to those



chemicals or those scenarios. So, this includes the information regarding the stability of the

material and any especially storage or use considerations.

So all kind of precautionary or all kind of advisory related to the storage, related to the reactivity
of the particular material with other components must be given. So, this particular information
sometimes may be overlapped with the previous section which, which contains the information
of handling and storage. So, you can see that this is the information that the particular component
which is incompatible with strong acids and peroxide and hazardous decomposition products

may lead to the water, carbon dioxide etc.
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MSDS Information: Section VII (cont.)

VII. Reactivity Data
-~ Stability:

» “Unstable” indicates that a chemical may decompose
spontaneously under normal temperatures, pressures, and
mechanical shocks

- Rapid decomposition produces heat and may cause fire or
explosion

~ Conditions to avoid are listed in this section

~ Incompatibility:

- Certain chemicals, when mixed may create
hazardous conditions. Incompatible chemicals [ *
should not be stored together

- ML GHLINE
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This particular section also deals with the stability aspect of particular component, unstable

indicates that chemical may decompose spontaneously under the normal temperature, pressure
and mechanical shocks etc. It may go on rapid decomposition, it may produce heat or may cause
fire or explosions. So what kind of conditions must be avoided should be enlisted in this
particular section. Also incompatibility with any kind of substance, they are certain chemicals
when mixed may create hazardous conditions, incompatible chemicals should not be stored

together so that they may create a problem.
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MSDS Information: Section VIl (cont.)
VII. Reactivity Data

» Decomposition Products: Chemical substances which may be
created when the chemical decomposes or burns

~ Polymerization: Chemical reaction in which smaller molecular
constituents combine with themselves to form larger, long-chain
molecular structures. Rapid polymerization may produce enough
heat to cause containers to explode
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All kind of decomposition products information must be enlisted in this section. And what are

those decomposition product like chemical substance which may be created when the chemical
decomposes or burns. So this not only gives the storage information, but also provides the
information, useful information for the use or during the use. Polymerization, this is again
because certain like diagonal benzene etc, if they are not stored properly, if they are not handled
properly, they may get polymerized and they create a lump of mass. So, the chemical reactions in
which smaller molecule constituents or unsaturated molecule constituents combine with

themselves to form a larger long-chain molecular structure.

So rapid polymerization may produce enough heat to cause container to explode. So, that is why
what kind of advisory like sometimes they may need to be stored in a regulated temperature,
environment etc. So this kind of advisory must be there. Now, the next section deals with the
first aid because sometimes the user may encounter different type of problems. Like a spillover,
like sometimes by any accidental procedure the worker or work man they may get exposed with
that particular chemical. A cut, spray, cut etc may create a future problem. So what kind of first
aid treatment should be provided to the workers nearby or the person those who are living nearby

area?
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MSDS Information: Section VIII
VIII. First Aid

» Describes first aid procedures to be taken in the event of an exposure

» Caution needs to be exercised so that those applying first aid do not
become exposed to the material for which they are attempting
treatment

» Inthe event of an exposure, request medical assistance

So, this particular section describes first aid procedures to be taken in the event of an exposure,
what kind of caution needs to be exercised so that those applying first aid do not become
exposed to the material for which they are attempting to treat. So, in the event of an exposure,

request medical assistance, so this type of information must be enlisted in this particular section.
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MSDS Information: Section IX
IX. Toxicology and Health Hazard Data

» Defines the medical signs and
symptoms  that may  be
encountered  with  normal
exposure or overexposure to the
material or its components

~ Information on the toxicity of the
substance may also be presented
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In the next section, all kinds of toxicological and health hazard data must be there. Now, this

defines the medical signs and symptoms that may be encountered with the normal exposure or
over exposure to the material or its components. The information of the toxicity of the substance

may also be presented in that particular section.
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MSDS Information: Section IX (cont.)
IX. Toxicology and Health Hazard Data

» Acute Effect: An adverse effect on a human
or animal body resulting from a single
exposure with symptoms developing almost
immediately or shortly after exposure

» Chronic Effect: An adverse effect on a human
or animal body resulting from prolonged or
repeated exposure with symptoms that
develop slowly over a long period of time

Now these toxicological data or (toxic) health hazard data must be represented in two facts, one
is the acute effect, that is an adverse effect on human or animal body resulting from a single
exposure with the symptoms developing almost immediately or shortly after exposure. The
chronic effect, an adverse effect on a human or animal body resulting from prolonged or repeated
exposure with symptoms that develop slowly over a long period of time. So both the things are

extremely dangerous.
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MSDS Information: Section IX (cont.)
IX. Toxicology and Health Hazard Data

» Corrosive: Aliquid or solid that causes visible
destruction or irreversible alterations in
human skin tissue

» Irritation: An inflammatory response or
reaction of the eye, skin or respiratory system

~ Allergic sensitization: A process whereby on
first exposure a substance causes little or no
reaction, but upon repeated exposure may
cause a marked adverse response

Apart from this, the things like corrosiveness, irritation, allergic sensitization, etc. Now

corrosive, a liquid or solid that causes visible destruction or irreversible alteration in the human



skin tissue. Sometimes you may experience that, if you are working in chlorine environment, the
skin may become dry, etc. The irritation, an inflammatory response or reaction of the eye, skin or
respiratory system. Allergic sensitization, a process whereby on first exposure, a substance cause
this little or no reaction, but upon repeated exposure may cause a marked adverse response. So

this type of information should be enlisted.
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MSDS Information: Section IX (cont.)
IX. Toxicology and Health Hazard Data

» Carcinogen: A substance or agent capable of
causing or producing cancer in humans or
animals

» Mutagen: A substance or agent capable of
altering genetic material in a living organism

» Teratogen: A substance or agent to which
exposure to a pregnant female can result in
malformations to the skeleton or soft tissue
of the fetus
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Carcinogenic, a substance or agent capable of causing or producing cancer in human or animals

like methyl isocyanide. This type of information should also be enlisted. Mutagen, a substance or
agent capable of allergic sorry, alerting genetic material in a living organism. Teratogen, a
substance or agent to which exposure to a pregnant female can result in malformation to the
skeleton or soft tissues of the fetus. So this information is again essential and sometimes if this
particular information is not applicable to the chemical in question, then it may be listed in terms

of non-applicable, not applicable etc.
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MSDS Information: Section IX (cont.)
IX. Toxicology and Health Hazard Data

Results of animal studies are most often
given.
~LD50 (lethal dose 50): is the dose of a

substance which will cause the death of 50%
of the experimental animals
~LC50 (lethal concentration 50): is the
concentration of the substance in air which
will cause the death of 50% of the
J experimental animals
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Results of animal studies, they are often given in terms of LD50, LC50. LD50, the lethal dose 50
is the dose of substance which will cause the death of 50 percent of the experimental animal and
LC50 is the concentration of the substance in air which cause the death of 50 percent of the
experimental animal. So, this is again gives the information that if the higher LD50 or LC50

number, that means you have to take care properly that particular component.
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MSDS Information: Section IX (cont.)
IX. Toxicology and Health Hazard Data

- LD,y (Lethal Dose Low): The lowest dose of a
substance introduced by any route other than
inhalation reported to have caused death in

~ humans or animals

» LC,, (Lethal Concentration Low): The lowest
concentration of a substance in air that has
been reported to have caused death in
humans or animals

Sometimes it is represented in the form of LD low or LC low, the LD low is the lowest dose of a

substance introduced by any route other than inhalation, reported to have caused death in human



or animal. And LC low is the lowest concentration of a substance in air that has been reported to

have caused death in human or animals. So this type of information is also there in MSDS.
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MSDS Information: Section IX (cont.)
IX. Toxicology and Health Hazard Data

» TD,, (Toxic Dose Low): The lowest dose of a
substance to which humans or animals have
been exposed and reported to produce a
toxic affect other than cancer.

» Based upon LDy, LCqy, LDy, LCy and TD, an
estimate of the potential effects on human
health is obtained.
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The toxic dose low, this is the lowest dose of a substance to which human or animals have been

exposed and reported to produce a toxic effect other than cancer. So based on LD50, LC50, LD
low, LC low and TD low, an estimate of the potential effect on human health is obtained so that
you can adopt the control methodology accordingly, because unnecessary sometimes, if you are
taking due care and unnecessary care of workplace then definitely you are pumping more money
towards the safe expenditure and per unit cost of your product will be on the higher side and in
the competitive era you will be out of the business.
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MSDS Information: Section X
X. Transportation Data

» This section contains information pertinent to DOT (Department of
Transportation) regulations governing the transport of hazardous

- materials. These regulations can be found in 49 CFR parts 100 to
177.

» Please contact EHS&RM (474-5617 or 474-6771) if more information
is needed or if shipping hazardous materials. . "
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Now, the next section deals with the transportation data, usually this contains the information

pertaining to Department of Transportation, regulations governing to the transport of hazardous
materials. Now, these regulations can be found in 49 CFR parts 100 to 177. Now, why this, we
must give importance to this one because sometimes you need to transport your prepared product
to some other place, then what kind of precautions you need to take? It is just like that, suppose
you are producing any petroleum product like petrol or a diesel and you are transporting from
refinery to some storage depot or sometimes from a storage depot to the vendor etc. Then what
kind of precautions you need to take because they are highly flammable and once they are highly
flammable, then you need to follow a certain protocol, whether it is a pipeline pumping, whether
it is a tankard or whether you are going to store it.

So you need to follow a proper protocol and that is why the different governmental agencies they
provided the proper protocol for each and every component for applicable for the transportation
of that material. Now, in case of any confusion, you may be advisable to contact EHS&RM or

the manufacturer or supplier.
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MSDS Information: Section XI
XI. Spill and Leak Procedures

# Outlines general procedures, precautions and
methods for cleanup of spills.

# Clean-up procedures for spills and leaks of

* hazardous materials are governed by a number of
regulatory agencies.

# Do not put yourself or others at risk if you are not
trained or equipped to clean-up a spill. Contact
EHS&RM for assistance or to report a spill. '

= NFIEL i
. M ROOREDE CHMACATION COURE

Sometimes during the use, the flammable or a toxic material may get leaked or spilled. So, in

that particular case, what kind of procedure, what kind of protocol you need to adopt? So, this
particular information usually enlisted in Section 9 of the MSDS. So this outlines the general
procedure, precautions and methods for cleanup of any spill because whenever there is any spill,
it not only creates a problem to the workplace, but sometimes it may go away through the
housekeeping process to the drainage and it may create the future problem in environment.

So, this particular section deals with that particular information for the cleanup of any spills,
cleanup procedures for a spill and leaks of hazardous materials usually governed by a number of
regulatory agencies and you need to follow the protocol, do not put yourself or others at risk if
you are not trained or equipped to clean up a spill. Sometimes mercury may get spillover or it
may be leaked to some place, it is highly carcinogenic in nature, so you need to adopt a proper
protocol and if you are not aware it then contact the consult, to consult the proper person who is

trained, who is acclimatized for that particular scenario.
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MSDS Information: Section XII
XIl. Waste Disposal Data

» Contains guidelines for the disposal of the product or
product container if it becomes a waste.

~ Hazardous waste is regulated by the EPA, (Environmental
Protection Agency) under RCRA (Resource Conservation
Recovery Act) regulations found in 40 CFR parts 260-272.

# Provisions for civil and criminal penalties for
the improper storage and disposal of hazardous
waste are included in these regulations.
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Apart from this other section deals they are, deals with the waste disposal data, this contains the

guidelines for the disposal of the product or product container. If it becomes a waste sometimes,
it is probably like in various tanning industries the chromium, the TDS etc, they become the part
and parcel of waste water stream. So, this gives the guidelines for the disposal of the product
which contains the waste material. The hazardous waste is regulated by different regulatory
agencies like in Indian context, CPCB, NGT they provides the guidelines. Provisions for civil
and criminal penalties for the improper storage and the disposal of hazardous waste are also

included in these regulations.
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MSDS Information: Section XII|
XIIl. Additional Regulatory Information

» Contains information relevant to compliance with other Federal
or state laws such as:

TSCA (Toxic Substances Control Act),

FIFRA (Federal Insecticide, Fungicide, Rodenticide Act), and
others.
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Sometimes you may enlist the additional regulatory information and it is also essential that
suppose, if you are using that particular chemical for a particular space in a particular state which
is being regulated or which is being the protected state then you may provide some additional
information for the use of the person those who are using in that particular protected zone.

This contains the information related to the compliances with other state laws or the central laws
like TSCA Toxic Substances Control Act, FIFRA Federal Insecticides, Fungicides, Rodenticide
Act and others as per the requirement. Now sometimes some additional information not only not
related to the regulatory, but some other information which manufacturer would like to be give to

their user may be listed in the section.
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MSDS Information: Section XIV & XV
XIV. Additional Information

~ This section, if present, will contain additional
information regarding the product, which was
not indicated in previous sections.

XV. MAJOR REFERENCES

# Lists some of the major references that have
been consulted in preparation of the MSDS.
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So, this section, if present, will contain additional information regarding the product, which was

not indicated in the previous sections which are very exclusive. In the last section or last but one
section, manufacturer may enlist some major references. So, list some of the major references
that have been consulted in preparation for the MSDS. Because sometimes for the researcher or
for the product innovators, they may require some more information of that particular product.

So this particular section provides useful information for them.
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Material Safety Data Sheet

Most important reference used during an Industrial Hygiene study involving toxic chemicals.
Micromeritics Material Safety Data Sheet

TRk MS0S, Poymer MCrogpnere Suspension
Date of Preparation - 04/11/2006

M50S No. : 0041624000505
Revison C

Section | - Chemical Product and Company Identification

Chamical Formula: (CoHyjx » 40 + Progreary
CAS NumDI N Appcads

Othar Designations; et Appicacie

Gonural Use: 5100310 Partes

Suppller,/  Wicromeniies ngirument Cop
1 Micromerics Or
Noreross, GA J003M1477 USA

T00034 183 0 14650424+1177, Fax 1-640424-11

ProductChamical Nam: Poymer Vicroshere Suspension -

v

Contact Human Resources
Phong: (T70) 662-3620

] turer: Ouke Scienttc Corporation, 2461 Faber Pace. P.0. Box 0008 Paio At CA, 34203

Fax (T70) 662-36%
3, waw dutescientic com, emyl n!ocml&/m

Section 2 - Composition /

Information on Ingredients
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Now in this particular section, | am giving you the sample MSDS, the two sample MSDS are

listed in this particular section. One is related to the MSDS of a polymer, you can see in the
section one that is a chemical product and company identification, the name, the chemical name
of the polymer is given, then the chemical formula, this time the CAS number is not applicable.
The other see, one important point is that if anything is not related to that particular component,
you should not leave it as blank, it should be listed that it is not applicable. The other

designations, general uses etc, then the supplier name and the manufacturer and what all kinds of

information, the contact information is enlisted.
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The section two deals with the composition, information and ingredients. Now remember, this is
not the pure substance, so what are the ingredients enlisted in that particular component? They
are enlisted over here like polystyrene or polystyrene divinylbenzene. So, for each and every
component the CAS number is enlisted. So, in case if you wish to have other information for this
particular polystyrene or polystyrene divinylbenzene, then you can have it from these CAS
numbers. Then on what percentage they are present, water, the other preservatives etc. Some

additional informations like contents, the solid polymer, microsphere suspended in polymers etc.

Whatever manufacturer would like to provide, it can be enlisted over here. The trace impurities
again you cannot leave it blank, it is not applicable; then in this particular section that what are
the different limits? Like permissible exposure limit ACGIH TLV, NIOSH, REL etc. These are
immediate death data, short-term exposure limit. So, if it is not then it is not applicable.
Everywhere you can find that it is not applicable.
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Section 3 - Hazards Identification

TN Emergency Overiew %44 4 /,.," ,:‘.“,Z
e o
R 0T
KA Potential Health Effects LS
Primary Eniry Roules wliop. accidental Ingesson. skin of ey contact A
Target Organs Not Agpicavie
Acute Eftecty MSDS Of
Inhalation. CAUTION: May Cause lung ITEaion ¥ ishaied SYSTENIC It Isnaied 1 large quanties. may
CaULE reversidie |U"i muaton
Eyw: No 0362 Jvalae. 1 SUspension CONACLS eye, My CIUSE feversie itaton /\ Pol ymer

SKIn: NO 0at2 2vakadle. If SUSPNSION CONLAZtS KRN, My Cause reverndie imtation

Ingeation Not Appicabie

Carcinogenicity: Ingredents are not ited by NTP. IARC or OSHA 26 caronogens

Medical Conaiions Aggravated by Long-Term Exposure. Nene bnown

Chronic Effects: SYSTEMIC If nhaied I rQe QUAnDtes, May Cause reversidie lung Imiaton
Reproductive And Developmental ToxicRy. Ingredients are not CONGIGered reproductive or developmen!
toxcants.

Occupational Exposure Limit: None estabished by OSHA, ACGIM of Dute Scentfic Comoration

Section 4 - First Aid Measures |
Inhalation: Remove 10 a8 3r 200 el MK adVice
Eye Contact: Wash thorougnly with water If an Imiation Geveops, Seek Mg Javice
Skin Contact: Wash Moroughly with 5030 and water If an Itaton develops, seek medical advice
Ingeation: Give one 1o two Gasses of water and seek meacal advice

Note to Physictans. Not Appicatie
Special Precautiona/Procedures Not Appicaoie
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Then hazard identification, you can see which we have discussed in earlier section that hazard

data, fire data, reactivity data and any kind of personal protective equipment data. So, all these
things are enlisted, the potential health hazard number that means, it is having the no chance of
fire, it is highly non-reactive. Health hazards on the, as you can say the moderate level, then it is

enlisted that potential health effects, primary entry of route because it is the mandatory that out



of four routes, which route is more prone towards the entry of that particular chemical to your

body system.

So, all four routes, it can enter (into) through all four routes. Target organs they are not
applicable, that means you can discharge it as quickly as possible. What are the acute effects,
caution, eye, skin carcinogency, then medical conditions etc? So, these are the important
information enlisted over here. Now, because based on this particular aspect, if anybody get
contaminated with this chemical, then first aid measures, what kind of first aid measures you
need to adopt? Inhalation remove to fresh air, then in case of eye contact because all four routes
are applicable here, then in case of skin contact, ingestion, so all kind of precautionary measures

are enlisted over here.
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[ Section § - Fire-Fighting Measures

Flash Point: Not Appicabe
Flash Point Method | Not Appicadie

Burning Rate: Not Applcaoie m\

Autoignition Temperature. Not Appicabie

LEL Not Appicaoie

UEL: Not Agpicable % MSDS of

Flammabliity Clasaification: Not considered fammadie of expioive

Extinguishing Medla: Not Appicadle

Unusual Fire or Explosion Hazards: Not considered fammabie of expiosive PO' y mer

Hazardous Combustion Products: Not Applicatie

Fire Fighting Inetructions: Use extnguishng medld appropriate for surrounding £ré (walér, foam, vaponzng
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Fire £ighting Equipment: Not Apprcable
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Then firefighting measures, if you go back to the previous one, the fire hazards, the minimum

one, so what is NFPA rating? Flashpoint not applicable, Flashpoint method once it is not
applicable, then there is no need to give the Flashpoint method, which method is being adopted,
then burning rate etc. So, all these things, majority of things are not applicable to this particular

segment.

Then the next section deals with the accidental release measures. So in case of any accident like

a spill, leak, etc if it is there, then what kind of measures you need to adopt? Like area is covered



with a spill microspheres, may be slippery if material is spilled or released. Why this caution is
given? Because sometimes if it is spilled over, then if it is slippery then it may create other
problems, occupational illness, occupational injury etc. So, sometimes the fracture, sometimes

pain may occur. So, this type of advisory is there.
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Large Spils
Contalnmant: Not Agplicabie

Cloanup: Not Appiicabie
Reguiatory Requirements: Not Appicable
[ Section 7 - Handling and Storage
Handiing Precautions: When creatng 26rsols of fine partcies, use mnimal ang arectondl (awdy fom he MSDS Qf
user) artow e ———— e EEE—
$torage Requirements. Keep tightly sealed 1o prevent contamnation. Store at room temperature In 3 ory
2163, AVOS CaMaging of punchurng contaners Polymer

Reguiatory Requirements: Not Appicadie o
[ Section § - Exposure Controls / Personal Protection =

Enginaering Controls: Use mnima and Grectonal (away from he user) arfow 1o minmze worker exposure

Ventitation: Not Appicabie

Administrative Controls: Not Appicadie

Reapiratory Protection. Respiratory prolection for Gust ang Je0s0! Qeneration Is recommended (¢ 9. NIOSH
peoved Merng dust mask

Protective Clothing/Equipmant: EYE PROTECTION Safety glasses wit side shiedds are suggested SKN
PROTECTION: Powderfree atex of vinyl gloves are suggested

Satety Stations: Not Appicable

Contaminated Equipment: Not Appicatie

Commants Not Applcatie

Section 9 - Phvsical and Chemical Properties

Then next section deals with the handling and storage, you must ensure that all kind of handling
advisory storage requirement should be there, like handling precautions when creating aerosols
or fine particles use minimal and directional away from airflow. Storage requirement keep tightly
sealed to prevent contamination etc. Now, this is advisory for the use, not for the storage. So,
whenever you are using it then and if for a very specific purpose, then you adopt this
methodology.

Then the next section deals with the exposure control and personal protection, there are certain
engineering controls use minimal and directional airflow, administrative control usually it is not
applicable because relatively this particular chemical is safe. Respiratory protection for dust and

aerosol generation because it is a very case sensitive, then protective clothing etc.
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ﬂ Section 9 - Physical and Chemical Properties
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Condiion t A¥0lg ot Apolcabe

Hazardous Decomposition Products: Not thoen .~
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Then this is again a very important section that is a physical and the chemical properties, the

physical state usually it is not applicable because it is a polymer. Then appearance, odor
threshold, vapor pressure, vapor density, then density is there, then water solubility, other
solubility etc. So, all kind of the maximum number of information, whatever you can provide or
you can have. So all kind of things should be enlisted. Then you can see this section deals with
the stability and reactivity data, usually it is a stable polymerization, it is not occur, chemical

incompatibilities not known.

Sometimes if anybody encountered this type of problem, it may inform the manufacturer that this
particular chemical is having incompatible with this type of scenario. So, in future they may
enlist all those things, so condition to avoid it is not applicable because relatively it is a stable

one. Then hazardous decomposition product, it is usually unknown.



(Refer Slide Time: 23:09)
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| Section 11- Toxicological Information
Toxncity Data

S48 S6ct0n 3. Heath Hazars m
Eyo EMacta: Not Appicabie Acute Inhalation EMfacts: Not Appicadke
Acute Oral EMacts: Not Apglicale p0| mer
$kin EMacts: Not Appicabie Chronke Effecty: Not Applcadle
' Carcinogenicity: Not Appicabe
Mutaganicity: Not Apgicaoie

Teratogenicity. Not Applicadie

Then toxicological information, you can see that no, nothing is applicable because this particular
chemical is relatively safe.
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| Section 13- Ecological lformation

No 6 aralave
Ecolorety: ot Appads
Endonmenta Fale Nt piaoe. <
Environmantal Degradation: Not Apicadie MSDS of
Soll AbsorptionMabiity: Not Appicatie

I Section 13- Disposal Considerations & Polymer

Dlspasal: Al wastes containing e productshould b specaly contand, propery deisd, and stores
separaely rom ohertacy waste G5chamgs. Dlspose o any waste resduss aordng 1 prescrded
fegera, state, and 0cal quideines (6.9, % an appmpriately permited chemical waste keerator) Rnee
WaLefs PRSUINg fom spll Ceanups Should be GSCharged I an envronmentaly e mamnet (¢
aoproprately permited Munopal or cvete wastewater eatment facilty or be colected for dsposa 1o
presotbed federa, state and ocal Quidednes

Dtsposal Requlatory Requirsmanty: No! Applicable \/
Containar Claaning and Disposal: Not Apicadié

[ Section 4 - Transport [nformation

Then sometimes the MSDS manufacturer, they may provide the ecological information, this is
usually related to the environment that what is eco-toxicity, environmental fate, etc. So, this type
of information, essential information is provided. Then some this, this particular section is again
important, you need to follow certain protocol for the safe disposal. Suppose unused or
unreactive, then you need to enlist all kinds of procedure and protocol for the safe disposal.
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( Section 14 - Transport Information &
0T Transportation Data (49 CFR 172.101

Shipping Namé: Not Appicabke  Packaging Authorizations  Quantity Limitations
Shipping Symbole: Not Aopiicabie  a) Exceptions: Not Applicatie  a) Passengar, Alrcralt, of Rallcar
Hazard Clase: Notcassfed per  b) Non-dulk Packaging Not Nt Applicabie

U5 DOT of IATA Applcaie b) Cargo Alrcraft Only: Not
UN Numbar. Not assigned per ¢) Bulk Packaging: Not Appicadie w
U5 DOT of IATA Appicabie Veanal Stowage Requirements
10 No.. Not Appicabie 4) Vesnal Stowage: Not Applcade POlymer
Packing Group: Not Applcadie D) Ofther: Not Appicadie

Label: Not Appicable
Spacial Provislons (172.102): Not
Agpiicable >

Section 13 - Regulatory Information

Hazard Labling Nere
EU Risk and Safety Phrases: None required
EPA Regulations: Not Asplkcatie

OSHA Regulations: Not Appikcable

$tate Regulations
Cantornia Propostion 65 Not reguiated
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When all kind of transportation information is enlisted, now you can see the transportation

protocol is mentioned over here. So, you need to follow that particular protocol for transportation
of this particular chemical, like shipping name, shipping symbol, hazardous class, UN number,
ID number etc. So all this information should be enlisted over here. Then regulatory information,
which | discussed earlier that this not only deals with the for the producer, but also deals with the
user. So you must know because ultimately whenever you are using that particular chemical,

then if it is unreacted or unused, then you will dispose it to somewhere else.

So you must know that what kind of regulatory information and guidelines are available based
on the central government law, based on the state government law. So all kind of things must be

enlisted in this particular section.
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Section 16 - Other Information

Propared By. ) Paman &

Rovigon Notes. REV C - consonsated 31 of the MIC polymer micro4phere suspension M30Ss nto one
gocument WIC part rumoars Incuded are [/
004/1684000 - tum 004/16840/04 = 10um 004/1684007 - £0um
004/16340.08 ~ 100um
004/1634009 - 160um

004/16840/05 ~ 20um
004/1684002 - Jum 004/16840/10 - Joum
004/1684003 - Sum 004/16840/06 - 40um
004/1684011 = 10um concentration §andd

004/1684001 - 2um

Agaitional Hazard Rating Systems Not Appleatie

Abbreviations

ACGIM: Amencan Confetence of Govemmental INSusiral Hygiensts
DOT: Department of Trangportaton

EU: European Union

TARC: Intermasonal Agency for Research on Cancer

TATA: Intematonal Ar Trangport AsS0ciaton

NIOSH: National Instiute for Occupatona Safety and Heath

NTP. National Toreonogy

OSHA: Occupatondl Safety ang Health Admingiration

h)luuum The Informacon and reCOMMeNcanons et fvt NN are faken MOMm S0UrCes DRIVET 10 D¢
ACCUTANe 33 Of 1N Tale Nered! homever INe Ongingl manufachurer, Duke Scentic Comeraton, makes no
WATANtY WIth MRSPRCT 10 ACCUACy Of the INMANON Or e SUTADITY O INe reCOMMENdN0NS, aNJ a5umes

10 KaDISty 10 any uSer Mereot )
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Now, you may enlist that other relevant information, one important information is that who

prepared this MSDS? It is again essential because that person has to take the onus of that
particular MSDS. Then whenever this MSDS being revised based on the product modification,
based on the other regulatory compulsion, so it, this, this should also be listed. And this section
deals with what kind of different abbreviation being used in preparation of this MSDS, so this
type of abbreviations must be enlisted so that there should not be any confusion etc. And the last

section is a very common one, the disclaimer. So everywhere you will find that this kind of

disclaimer.
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Material Safety Data Sheet
Sulfuric acld MSDS

Section 1:

Product and pany

Product Name: Suunc aced

Catalog Codes: SLS2930 S151741 SLSM06 S1S207

SLSITH
CASE: 1004939 ("‘

RTECS: WS55600000

TSCA: TSCA by wwentory Sauthunc ackd
CIB. Not apphcatie

Synonym  Orl of Vitnol, Sullunc Acd

Chemical Name ) ydiogen sufate &ﬁ

Chemical Formula: H2 -S04

Sclencelab com. Inc
14025 Sevih R
Houston Texw 77306

8009017247
Inteimatonal Soles 1:2814414400

CHEMTREC (24MR Emergency Telephons). call
1.800424.9300

R
Imernational CHEMTREC call 1701527 W/

P
For non-emergency assistance. call 1 281 4414400

Section 2:

and on Ing
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Now we have taken the example of one of the safest material that is MSDS of Polymer. Now, let
us have a look of MSDS of sulfuric acid, now you can see that it is extremely hazardous though
it is not having very higher tendency of fire, it is highly reactive, and you need to adopt the
personal protective gears. So, now again, the first section deals with the product name, different

type of catalog codes.

We can see that the CAS number is there and who has produced it or who has who has procured
or prepared this MSDS and a component is there in case of emergency etc. So all kind of
relevant information is there, the important thing is that different chemical name, that it is

available in the name of hydrogen sulfate, the chemical formula is HSO4 etc. This is there.
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Section 2: Composition and Information on Ingredients |4

Composition.

Name l CASS % by Weight |

Sutnc a0d ¥ [ ) 9.9 ‘ M

— ” .
Toxicologieal Data on Ingredients; Sutunc acd ORAL {LDS0) Acute 2140 mokg [Rat | VAPOR (LC50) Acute §10 myim S U I Eh U rIC
2 hours [Rat] 320 mgim 2 hours [Mouse) — S R
T Acid
Section 3: Hazards Identification o

Potential Acute Health Effects

Very hazardous in case of sk contact (comosmve, entanl, permeator) of eye contact (imtand. comosee ) of
ingeshon, of nhataton Liquad of speary mest may produce trssue damage parculary 0n mucous membranes of
eyes, mouth and respuratory act Skin contact may produce bums Inhalabon of the spay mis! may produce
severe imtabon of fespratory et charactenzed by coughing, choling, of shortness of beeath Severe
over-expasure can resull n death Infammation of the eye 15 characienzed by redness, wakenng. and dching
Skin mflamemaon 15 characlenzed by ichng, scabng. reddening. of, occasionaly, birstenng

Potental Chronic Health Effects:

CARCINOGENIC EFFECTS Classihed 1 (Proven for human ) by IARC, ¢+ (Proven ) by OSHA Classhed A2
(Suspected for human ) by ACGIH

MUTAGENIC EFFECTS: Not avadable

TERATOGENKC EFFECTS Not avadable
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Now this section deals with the composition and other information, we are dealing with the pure

sulfuric acid. So CAS number is there and 95 to 98 percent by weight minimum SA is there,
other toxicological data related to the ingredient is also enlisted like LD50, LC50 et cetera. Then
all other you can see that it is a very because it is extremely health hazardous. So all kind of
essential data, essential information is available here. So in case of acute health effect, and in

case of chronic health effects, so all kinds of information is there.
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DEVELOPMENTAL TOXICITY Not avadable

The substance may be loc 1o kidneys, lings. ne.m n-omu ular system, uppes respratory fract eres. teeth
o Largel organs damage Repealed of prokonged

rkaton and sevee sk abon, K pwm proonged

ory Iract wmtaion beading 1o Mequent attacks ¢

naterial may prodce general detenorabon of health lw 0 accumulation in

Section 4: First Ald Measures é/ M S DS of

Check for and remove any contact lenses In Carse of contact, immediately Bush eyes wih plenty of water kor at

Rk s oo o i o st el Sulphuric

llMlem

contact immedutely fush skin with plenty of water for al leant 15 minutes whele removing contamenated 2
a W shoes Cover the urtated shn with an emolbent Cold water may be sed Wash clotung before ACI
touse Thoroughly chean whoes before reuse Get medeal attenbion immedsately

Serlous Shin Contact
Wash with & drsdoctant soap and cover the Contaminated skin with an ank baclenal cream Seek snmedile
mod al attenton

Inhalation
M inhaled, remove 10 fresh a If not beeathung, grve amhcsl resgaaton If ieeathung i AUt give orypen Get
medal attention mmediately

Serious Inhalation

Evacuste the victim 10 3 sale rea a5 5000 3% possble Loosen gt clothing such 45 3 cok, e, bell or
woritband I beeathing s it admanrstes arygen I he vbm s not breathung, perfonm mouth 1o mouth
resscitanon WARNING. It may be hazadous 10 the person pronding s 10 grve mouth.o.mouth (e4usceabon
when the inhaled material i fonc. efechous of comose Seek smmediate medial atienton

vonsting unkess deected 10 4o 50 by medical personnel Never give amytung by mouth 1o an
00 Loowen M CRothing such s  ollar b, bell of winstbiand Gel medial atlenton

Serlous Ingestion: Not avakabie

Since it is extremely dangerous or extremely hazardous, so first is measures, they all enlisted the
different effects like eye contact, skin contact, serious skin contact, inhalation in case of
inhalation, serious inhalation. So, they have listed all kind of information which they can

provide.
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Section 5 Fire and Explosion Data I/

Flnmabity o he Pt o it MSDS of

Autodgniton T :Nokappicade i

Wolgnon Temperature: Nk ppcd Su|ghUI‘IC

Flash Points: Notaghcable i
Acid

Flammabe Limits: ot appkcatle

Produets of Combustion; (="

Products of combuston are ol avalatle since matersal i non-fammable. However, products of decomposton
nclude fumes of ondes of sullr Willreact with water orsteam %o produce fone and corrosive fumes: Reacts
wih carbonates to generale carbon dcde gas. Reacts i cyandes and suilids lofom possccus ydtogen

cyande and hydrogen sulide respectnely
Fite Hazards in Presence of Various Substances; Combustle maters
”"H

Explosion Kazatds in Presence of Various Substances:
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Since, it is usually non-flammable, then this particular section is not having much importance. So

flammability of the product, non-flammable, auto-ignition temperature, because it is non-
flammable, it is not applicable, Flashpoint flammable limits etc. These are not applicable. But

related information related to the products of combustion is there.



So you cannot overlook this particular information, it may create fire hazard in the presence of
various substances like combustible materials, explosion hazard in the presence of various

substances.
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Risks of exploson of the pro mechanical mpact Not avadable
Risks. of exploscn of the e ot drscharge Not avadable \]/

Shghtly explorive  r

Fire Fighting Media and Instructions: Not apphcable

Special Remarks on Fire Mazards.
Metal acety pceshim and Monondedasm ) and cartdes grse with concentrated sullunc acd

with Cyclopentadiene. cyclopentanone o o
onde, and andng agents uch s Chioeates, hakge

Special Remarks on Explosion Mazards.
Mixturesofsulturicacidandanyolthefollowingcanexplode p-nitrotoluene pentasily

Nitrarmude decomposes explosely 0n contact with concentsted sl
135 Tindroschexahydio 1 35 Wazne ¢ sufunc 0 Causes expiosive decomposton

Section 6: Release

Small $pill
Wile with wate ad mog up, Of abor wih an inet dry matersal and phice in an appropnase wi
7 fontaner If necessary Newlrahze the residue with a déute solubon of sodwen carbonate

Arge Spill
(

needed Call kot
areful that e pro
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It is the information related to this particular aspect is given in the slide, then what kind of
measures need to adopt in case of any accident? If there is any small spill, then large spill, so you
can compare and you can see that this particular compound since the gravity of hazard is on the
higher side, so you have to take certain measures to control the release of this sulfuric acid. So
this particular MSDS gives a prima facie information that how hazardous this particular

component is it.
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Section 7: Handling and Storage 1 =

Precautions:

Keep locked up. Keep contaner dry. Do not mgest Do not breathe gashumes/ vaporispray Never add watet
10 ths product b case of nsufficent ventkabon, wear sutable respralory equpment i mgested, seek medical

adnce mmmediately and show the contaner or the label Avad contact with skin and eyes: Keep away from MSDS Of
ncompabbles such as andiang agen's, reduang agents, combustbie matenals, oeganc malenals, metals, acids

ks, moshre SU|EhuriC

May comode metallic surfaces Store i metalk or coated fderboard drum using a strong polyedhylene mner
packge Acid
Storage:

Hygroscope Reacts, wolently wih water Keep contamer bihtly closed Keep contaner n 3 cool, welhventaed
area Do notstoee ove 20'C(T34'F)

s

Secton 8:Exposure ControlsPersonal Protecton (=,

Enginesring Controls:

Prowde exhaust ventkabion o other engreenny cortrols o keep the arbome concentrabons of vapors below ther
respechve threshold hmd value. Ensure that eyewash stations and safety shomers are prommal 1o the
work-stabon bcabon
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Like handling and storage, what kind of precautions you need to take during the handling and

storage, what are the exposure controls and a personal protection you need to adopt like personal

protection, face shield, full suits etc.
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MSDS of
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The personal protection in case of a large spill, what kind of things you need to adopt and
various exposure limits, it is mentioned over here. Different chemical and physical properties
like physical state, odorless taste, molecular weight, etc. So all kind of relevant information is
enlisted over here.
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Now in this section, the stability because it is highly reactive in nature as listed in the pictorial

ouRst

diagram, then this type of information is extremely useful and then they, they gave the special
remark on reactivity, that you need to be aware of this kind of situation and this particular thing
because this is hygroscopic in natures, so a strong oxidizer. So this react violently with water,
alcohol especially when water is added. So you need to take a due care. So, and sometimes the

special remarks they have given for the corrosivity.
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Toulgity 1o Animaly
WARNING THE LGS0 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4 HOUR EXPOSURE
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—

Chworie Effects on Humam:

CARCINGGENIC EFFECTS Clasabed 1 (Prowen 407 human | by IARC, & (Pioven ) by OSHA Clasiibied A2

(Sispected bor human | by ACGIH

May cause damige o the follomng organs. kdneys, lungs, hean, Candovascular sysiem, uppe Fespatony wacl

— IMSDS of

.....
Wty harirdens o cane of shin e

v

. permeator), of eye contat {comeive ), of ngestn Sul h u ric
Spacial Remarks on Toakcity to Animaly: Not svslatie .—L—.

Specisl Remarks on Chiodle Effects on Humand Acid

nic Polersal Haalth | facts
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Then the toxicological information, usually they have given the information related to the
toxicity to animal, then chronic effect on human, other toxic effects enlisted. So you can see that

they have given a large number of information related to the toxicity of this H2SOa.
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Section 12 Ecologiea Information
Eetovicty. Ecooocty n wale (LCE0) 49 mat 48 bours Poeglisunfst

- MSDS of
B0DS and COD: N avaabe ;

‘ Sulphuric
Products of Bodegradation: Acid
Possbly hazadous s e gradaio o e ol However g tem dadabonpoducs iy ===
"

Toricty of theProduetsof Biodegradaio: The roducs o deoyadahon e e onc hn he product el

Specal Remarks onthe Produes of Biodegradation: Notaralobe
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Then ecological information, so eco-toxicity, if you recall the previous one was not applicable,

but here it is extremely toxic for ecological system. So eco-toxicity is mentioned, then product of

biodegradation it is also mentioned.
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Waste Disposal

Subhunc acxd may be placed in sealed contaner o absorbed i vermubte, dry sand, exrth, of 3 senky matenal i .
may also be diked and nevtralzed Be sure 1o consull with kocal of regronal authoribes (warste reguidors ) oo to

any deposal Waste must be desposed of in accoedance with federal, state and kol enveronmental control

fegulabons
Section 14; Transport Information MSDS of
DOT Classification: Clyss 8 Corrosve matenal k Su l h u ric
Identification: Suluri 30 UNNA 1830 PG 1| é _L
‘—x’ .
Spacial Provisions for Transport: Not avadable AC]d

Section 15: Other Regulatory Information

Federal and State Regulations. /
Thnous fome substances declosure 10 employee 3¢t Sulfune aod \
New York refease reportng kst Subtunc acd

Rhade tsland RTK hazardous substances. Sullunc acd

Pennsylvana RTK Sutunc acd
Minescta Sufuric acd
Massachusetts RTK Sulfunic acd
New Jersey Sullunc aod
Catdornia Dwector's List of Hazardous Substances (8 CCR 339) Sublunc acd
Tennessee RTK Sulfur a0d

TSCA 8(b) eventory Sultunc aod

SARA 302730400117312 extremely hazaedous substances Subunc acd
SARA 313 tame chemcal noteaton and release reportng Sulfunc aod
CERCLA Hazardous substances - Sultunc acd 1000 s (4536 ko)
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Then you, what kind of special consideration you need for ways to disposal, it is enlisted here.
Because it is a very corrosive material, so they have given the transportation information,
Department of Transportation, they gave the proper protocol for this one. The other relative
regulatory information is enlisted in this section.
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Other Regulations
OSHA Hazardous by defibion of Hazard Communcabon Standord (29 CFR 1910 1200)
EINECS Thes product 15 on the European laventory of Exstng Commercial Chemical Substances

Other Classifications

WHMS (Canada) MSDS of

CLASS D-1A Materal causng immedite and senous fonc eflects (VERY TOXIC)

CLASSE Corrosne bqud Su' hurlc
DSCL (EEC): —L
R3S Causes severe burms 2

§2. Keep out of the reach of chidren AC |d

S26- In case of conkact with eyes, nnse
immedately with plendy of water and seek
medcal adnce

S30- Newer 330 watet 1o s peoduct

S45- In case of acodent of f you feel umwell
seeh medcal advice mmediately (show the
Label where possiie)

HIS (USA) K/
Health Hazard; 3
Fire Hazard: 0

Reactivity: 2 w \/
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So in case of any problem, in case of anything, you may refer to those regulatory informations,

health hazard data, fire hazard data, reactive data etc. So you may refer because if these number
on the higher then you need to take the proper care and you need to adopt the proper controlled

methodology for protection of your workers and environment outside.
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The other relevant information is also enlisted in the last section of this sulfuric acid MSDS, now
and we have given a proper comparison with safest material to the extremely dangerous material
so that you can see that what is the gravity of the information and how essential this information

especially for designing the control measures.
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MSDS Information

MSDSs are available from

1. The chemical manufacturer

2. Acommercial source

3. Aprivate library developed by a chemical plant

A Material Safety Data Sheet (MSDS) is designed to provide both
workers and emergency personnel with the proper procedures for
handling or working with a particular substance.

your mind that usually MSDS they are available from the chemical manufacturers, usually from

a commercial source. Like | have taken it from the commercial source, a private library

developed by a chemical plant etc., because if they are producing that chemical or they are using,



so based on their safety review, based on their information available, they are, they created this
MSDS. So, Material Safety Data Sheet is designed to provide both worker and emergency
personnel with the proper procedure for handling or working with a particular substance.
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MSDS Information

MSDS's include information such as physical data , toxicity, health

effects, first aid, reactivity, storage, disposal, Protective equipments,

and spill/leak procedures. These are of particular use if a spill or other

accident occurs.

MSDS's are meant for:

v Employees who may be occupationally exposed to a hazard at work.

v' Employers who need to know the proper methods for storage etc.

v’ Emergency responders such as fire fighters,
hazardous material crews, emergency medical
and emergency room personnel.

2 NI, ONINE
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So MSDS include information such as physical data, toxicity etc. We have already gone through

this one, now for whom we are using this MSDS? So MSDS are meant for employees those who
may be occupationally exposed to hazard at work, employer who need to know the proper
method of storage handling, etc. Emergency responders such as firefighters, hazardous material

crews, emergency medical and emergency room personnel etc.
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MSDS Information

MSDS's are not meant for consumers.

An MSDS reflects the hazards of working with the material in an
occupational fashion.

For example, an MSDS for paint is not highly pertinent to someone
who uses a can of paint once a year, but is extremely important to
someone who does this in a confined space 40 hours a week.

R NPIEL OMUNE
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Now remember MSDS, they are not meant for the consumer, an MSDS reflects the hazard of

working with the material in occupational fashion. For example, an MSDS for a paint is not
highly pertinent to someone who uses a can of paint once in a year. But it is extremely important
to someone who does it this particular work in a confined space for 40 hours a week. The reason
is that he is in direct contact in an occupational manner. But if as a user | cannot adopt all kind of
safety measures, if | am using that particular can of paint for once in a year or so, because

ultimately it would be highly uneconomical for me.
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** The safety professional must interpret the physical and
toxicological properties to determine the hazards associated
with a chemical.

** These properties are also used to develop a strategy for the
proper control and handling of these chemicals.




Now the safety professionals they must interpret the physical and toxicological properties to
determine the hazards associated with the chemicals and these properties are also used to develop

a strategy for the proper control and handling of these chemicals.
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So in the future readings, you can use these references. So in this particular module, we have

discussed all parts of MSDS with the two example, one example was the safe chemical, another
example of the dangerous chemical and we discuss that for whom we should use the MSDS,

from where we can have this MSDS. So by this word | am finishing up thanking you.



