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Qualitative Risk Analysis 

The following areas are covered under Qualitative Risk Analysis. 

1.1 Boiler House 

The main hazard in the boiler house would be storage and handling of coal, which is 
used as a fuel for the boiler. Some of the precautions to be taken while storage of 
coal, for prevention of fire etc. is given below: 

1. Fire Prevention in Coal Storage 

Coal is a potential fire hazard; coal storage requires careful study from the point 

of view of safety.  Fire in coal stock is also a major source of environmental 
pollution.  In order to avoid these hazards, coal storage facilities require careful 
evaluation in respect of fire safety, keeping in mind the characteristics of the 
different types of coal used in the industries.   

2. Risk Factors 

Self heating of coal to its ignition temperature, resulting in what is called 
spontaneous combustion, is a phenomenon identified with coal storage in 
industries.  Virtually all grades of coal (except high grade anthracite) are 
vulnerable to spontaneous heating and ignition.  Although the precise cause of 
the spontaneous combustion of coal is not well defined, it is believed that when 

coal is freshly mined, the fresh surface of coal pieces liberate absorbed hydro-
carbons, chiefly methane (in varying amounts),  After the escape of the absorbed 
gases, the exposed surface of coal particles get oxidized by the oxygen in the 
ambient air.  The oxidation is very slow, but heat is generated in the process.  If 
the heat is not allowed to dissipate, the temperature of the coal may rise 
gradually but sufficiently enough to cause the mass to ignite.  It is also believed 
that this self heating of coal usually occurs in about 90 to 120 days after the coal 
is extracted in mining operations.    

Oxidation in coal stacks takes place mainly from loosely packed coal stacks and 
the consequent availability of oxygen in the voids of the stacks.  The rate of 
oxidation is high at the outer surface of the stacks because of the availability of 

abundant oxygen there.  The rise in temperature, however, cannot be detected 
due to the dissipation of heat by air movement.  This zone extends roughly up to 
a depth of 0.5m. The situation beyond this zone, say up to a depth of 1.5m, is 
different.  The coal in this zone also different.  The coal in this zone also oxidizers 
fairly rapidly in the presence of adequate quantity of air entering the stack, but 
the heat generated in the course of this reaction is generally partially dissipated 
through convection and conduction.  The heat transfer from this zone depends 
on factors like ambient temperature, rate of air movement around that zone, free 
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moisture available in the material and thermal conductivity.  The residual heat 
thus present in this zone further raises the temperature of the coal mass until it 
attains the critical (threshold) temperature i.e. the auto ignition temperature. 
Once it reaches critical temperature, the coal in the zone starts burning and 
smoking and eventually erupts in flames.  Proneness to spontaneous combustion, 
therefore, can be determined by ascertaining the critical oxidation temperature 
or crossing point.  The lower the crossing point, the more is the proneness to self 
heating.    

All types of coal, when exposed to the atmosphere, are liable to suffer 
deterioration of quality through surface oxidation, but the extent of deterioration 

differs from type to type.  Lignite is a type of brown coal containing a high 
percentage of volatiles.  It is subject to weathering much more rapidly than 
bituminous coal.  It contains a large percentage of moisture (as much as 40%) as 
mined, of which nearly 20% exists even before it is mined.  Under dry hot 
ambient conditions, particularly in India where temperature in a shed could go 
up to 450C and humidity to less than 30%, lignite oxidation rate could be high.  
The rate of release of carbon monoxide which is indicative of the oxidation rate 
may be as high as 70 m3 of CO per ton of lignite, which is about 100 times that of 
normal bituminous coal.  It has also been observed that in large coal storage 
yards left undisturbed for long periods, smoldering takes place at the surface 
layers of the pile.  In case of lignite, this phenomenon is more rapid.  Highly 

volatile coal is particularly liable to spontaneous combustion.   

3. Safeguards/Guidelines to ensure safety in Coal storage yard/shed: 

Storage of large quantities of coal requires two conditions to be met viz. (i) 
avoidance of deterioration in quality and (ii) avoidance of heating in the pile.  
While neither of the conditions can be fulfilled completely, deterioration and risk 
of fire can be reduced to a minimum by careful manipulation of the conditions of 
storage.   

As basic necessary steps to avoid spontaneous heating in coal storage, the 
following guidelines are recommended:   

• The ground or floor where coal is to be stored should be thoroughly cleaned of 

leaves, grass, weds, pieces of wood, cotton waste or other organic waste and 
precautions taken to prevent such matter from getting under, into or on the 
coal pile.  

• There should not be any steam or hot process pipelines or openings or sewers 
under, into, through or adjacent to coal piles.  

• The floor and walls of coal storage bins should be of non-combustible material.  
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• The storage site should be provided with drainage facility to prevent 
accumulation of water on the ground.  

• Special attention should be given to monitoring of the coal stack, floor or wall 
temperature in excess of 420C. 

• The stack should be planned so as to facilitate dissipation of heat by wind from 
the surface of the stack.  Any barrier / obstruction to wind should be removed.  

• Newly broken fines of coal are more susceptible to spontaneous heating.  Avoid 
dropping coal from heights while piling and keep watch on newly broken fines 
of coal. 

• Avoid conical piles; this storage should be built up in layers by roll packing; this 
helps to exclude oxygen and thus prevents fires by discouraging spontaneous 
heating.  

• Never allow coal piles from different sources to be stored together.  

• Avoid alternative wetting and drying or keeping one part of the pile wet and 
another dry.  If such a situation arises, look out especially for spots where 
spontaneous heating occurs to take proper corrective measures.  

• Coal stock should be limited in height.  Low grade coal should not be piled 
higher than 3 meters and best grade not higher than 4-5 meters unless it is 
piled by the roll packing method.   Coal should be stored in mixed sizes as too 

many fines will be hazardous.  

• Do not allow any standing timber or pipes, poles, etc. in the piles.  These may 
give rise to formation of duct which allows sluggish air flow which may be 
sufficient for heating the coal but not sufficient to dissipate the heat.  

• It is recommended to locate coal yards at least 6-7 meters away from any 
important buildings and other combustible storage areas.  

• While selecting the site, it is to be kept in mind that all parts of the coal stock 
are accessible for regular inspection and monitoring.  

 A well designed and well-maintained coal stack and a systematic consumption of 
coal from storage yard are fundamental to fire safety in the storage of coal in 

industries.   

4. Prevention of Spread of Coal Stock Fires 

During the period of low off take, coal stock generally tends to build up to alarming 
levels.  Since most of the grades of coal are susceptible to spontaneous ignition 
if it is undisturbed for a certain period of time, risk of fire exists in coal stacks.  
Following are the recommended precautions for preventing spread of coal 
stock fire: 
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• Consumption of coal should be done on first in-first out basis.  

• Some sealant and protective coatings are commercially available.  The 
manufacturers claim that by spraying these chemicals over the coal heaps, the 
probability of spontaneous ignition of coal can be reduced. It is believed that 
these coatings form a film on the surface of the coal lumps which reduces the 
chances of oxidation.  

• Check the temperature of the coal pile regularly if heating has been known to 
occur.  Specific attention should be given to the sloped sides of the piles where 
vulnerable air pockets exist.  If pile temperature exceeds 700C, open the pile 
and place the overheated material in a separate small pile or use it promptly.  

• Inspection of stack is required to detect smoldering and organize removal / 
consumption of the smoldering coal on priority and to extinguish the flames in 
time.  Such inspections are vital after the rains as water falling on the surface 
and penetrating the coal pile may aggravate and accelerate spontaneous 
heating by assisting oxidation.   

• Coal having high moisture content should be stored separately, if possible, and 
used promptly.   

5. Fire Protection and Fire Fighting 

• During selection of storage sites, it is to be ascertained that all parts of the stack 

are accessible to mobile appliances for quenching fire in case of an emergency.  

• The entire coal yard should be protected with a water hydrant system.  Hydrant 
heads need not necessarily be equidistant from each other.  They should be 
distributed in the stock yard in such a way as to provide protection on all sides.  
AT least one hydrant post should be provided for every 30 m. in the area.  

• The capacity of the static water storage exclusively reserved for hydrant 
purpose should be done as per the Fire Protection Manual, part I, issued by the 
Tariff Advisory Committee (TAC).  

• The storage yard should also be provided with at least two hoses, each of 15 m. 
length and nozzles of not less than 16 mm. diameter and not more than 25 mm. 

diameter, kept in readiness for use during fire emergency.  While selecting the 
place of installation of hose reels, it is to be seen that no part of the premises is 
more than 6m from a nozzle when the hoses are fully extended.  

• During fire fighting, the fire fighters should dig out and remove the coal in the 
heated zone as promptly as possible and then sufficient water can be applied to 
chill the burning coal below its ignition point and thereby to extinguish the fire.  
During fire fighting operation, it is advisable to keep a safe distance from the 
coal stock.  Sometimes the water that penetrates the stock may encounter a 
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very hot spot and may be insufficient to quench the same.  The water then turns 
into steam that bursts out of the pile with considerable force.  

• The other recommended practice is to insert 50mm. pipes perforated with 
9mm. holes into the stack of the affected zone.  Water is then supplied through 
a hose attached to the upper end of the pipes.  This method of fighting coal 
stack fire is preferred because water can quickly cool the affected burning coal 
to below its ignition temperature or cut off the air supply around the area due 
to formation of steam.   

 

1.2 Qulitative risk assessment - Major chemicals handled  

1.2.1 Methanol 

3 
Material Safety Data Sheet: Methyl alcohol MSDS 
 
Section 1: Chemical Product and Company Identification 
Product Name: Methyl alcohol 
CAS#: 67-56-1 
Synonym: Wood alcohol, Methanol; Methylol; Wood Spirit; Carbinol 
Chemical Name: Methanol 
Chemical Formula: CH3OH 
 
Section 2: Composition and Information on Ingredients 
Composition: 
Toxicological Data on Ingredients: Methyl alcohol: ORAL (LD50): Acute: 5628 mg/kg [Rat]. 
DERMAL (LD50): Acute: 15800 
mg/kg [Rabbit]. VAPOR (LC50): Acute: 64000 ppm 4 hours [Rat]. 
 
Section 3: Hazards Identification 
Potential Acute Health Effects: 
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of  
inhalation. Slightly hazardous in case of skin contact (permeator). Severe over-exposure can 
result in death. 
 
Potential Chronic Health Effects: 
Slightly hazardous in case of skin contact (sensitizer).  
CARCINOGENIC EFFECTS: Not available.  
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria 
and/or yeast.  
TERATOGENIC EFFECTS: Classified POSSIBLE for human.  
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to eyes. The substance 
may be toxic to blood, kidneys, liver, brain, peripheral nervous system, upper respiratory 
tract, skin, central nervous system (CNS), optic nerve. Repeated or prolonged exposure to the 
substance can produce target organs damage. Repeated exposure to a highly toxic material 
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may produce general deterioration of health by an accumulation in one or many human 
organs. 
 
Section 4: First Aid Measures 
 
Eye Contact: 
Check for and remove any contact lenses. Immediately flush eyes with running water for at 
least 15 minutes, keeping eyelids 
open. Cold water may be used. Get medical attention. 
Skin Contact: 
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while 
removing contaminated clothing 
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing 
before reuse. Thoroughly clean shoes before reuse. Get medical attention immediately. 
Serious Skin Contact: 
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. 
Seek immediate medical attention. 
Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. Get medical 
attention immediately. 
Serious Inhalation: Evacuate the victim to a safe area as soon as possible. Loosen tight 
clothing such as a collar, tie, belt or waistband. If breathing is difficult, administer oxygen. If 
the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may be 
hazardous to the person providing aid to give mouth-to-mouth resuscitation when the 
inhaled material is toxic, infectious or corrosive. Seek immediate medical attention. 
Ingestion: If swallowed, do not induce vomiting unless directed to do so by medical 
personnel. Never give anything by mouth to an unconscious person. Loosen tight clothing 
such as a collar, tie, belt or waistband. Get medical attention immediately. 
Serious Ingestion: Not available. 
 
Section 5: Fire and Explosion Data 
 
Flammability of the Product: Flammable. 
Auto-Ignition Temperature: 464°C (867.2°F) 
Flash Points: CLOSED CUP: 12°C (53.6°F). OPEN CUP: 16°C (60.8°F). 
Flammable Limits: LOWER: 6% UPPER: 36.5% 
Products of Combustion: These products are carbon oxides (CO, CO2). 
 
Fire Hazards in Presence of Various Substances: 
Highly flammable in presence of open flames and sparks, of heat. Non-flammable in presence 
of shocks. 
Explosion Hazards in Presence of Various Substances: 
Risks of explosion of the product in presence of mechanical impact: Not available. Explosive 
in presence of open flames and sparks, of heat. 
Fire Fighting Media and Instructions: 
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. 
LARGE FIRE: Use alcohol foam, water spray or fog. 
Special Remarks on Fire Hazards: 
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Explosive in the form of vapor when exposed to heat or flame. Vapor may travel considerable 
distance to source of ignition and flash back. When heated to decomposition, it emits acrid 
smoke and irritating fumes. CAUTION: MAY BURN WITH NEAR INVISIBLE FLAME 
Special Remarks on Explosion Hazards: 
Forms an explosive mixture with air due to its low flash point. Explosive when mixed with 
Choroform + sodium methoxide and diethyl zinc. It boils violently and explodes. 
Section 6: Accidental Release Measures 
 
Small Spill: Dilute with water and mop up, or absorb with an inert dry material and place in 
an appropriate waste disposal container. 
Large Spill: Flammable liquid. Poisonous liquid. Keep away from heat. Keep away from 
sources of ignition. Stop leak if without risk. Absorb with DRY earth, sand or other non-
combustible material. Do not get water inside container. Do not touch spilled material. Use 
water spray to reduce vapors. Prevent entry into sewers, basements or confined areas; dike 
if needed. Call for assistance on disposal. Be careful that the product is not present at a 
concentration level above TLV. Check TLV on the MSDS and with local authorities. 
 
Section 7: Handling and Storage 
Precautions: Keep locked up.. Keep away from heat. Keep away from sources of ignition. 
Ground all equipment containing material. Do Wear suitable protective clothing. In case of 
insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice 
immediately and show the container or the label. Avoid  contact with skin and eyes. Keep 
away from incompatibles such as oxidizing agents, metals, acids. 
 
Storage: Store in a segregated and approved area. Keep container in a cool, well-ventilated 
area. Keep container tightly closed and sealed until ready for use. Avoid all possible sources 
of ignition (spark or flame). 
 
Section 8: Exposure Controls/Personal Protection 
 
Engineering Controls: 
Provide exhaust ventilation or other engineering controls to keep the airborne 
concentrations of vapors below their respective threshold limit value. Ensure that eyewash 
stations and safety showers are proximal to the work-station location. 
Personal Protection: 
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or 
equivalent. Gloves. 
Personal Protection in Case of a Large Spill: 
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing 
apparatus should be used to avoid inhalation of the product. Suggested protective clothing 
might not be sufficient; consult a specialist BEFORE handling this product. 
Exposure Limits: 
TWA: 200 from OSHA (PEL) [United States] TWA: 200 STEL: 250 (ppm) from ACGIH (TLV) 
[United States] [1999] STEL: 250 from NIOSH [United States] TWA: 200 STEL: 250 (ppm) 
from NIOSH SKIN TWA: 200 STEL: 250 (ppm) [Canada] Consult local authorities for 
acceptable exposure limits. 
 
Section 9: Physical and Chemical Properties 



ANNEXURE 7.1 - QULITATIVE RISK ASSESSMENT 

 
 

EIA study for Deepak Nitrite Limited 53A Roha MIDC  Page 9 
 

 
Physical state and appearance: Liquid. 
Odor: Alcohol like. Pungent when crude. 
Taste: Not available. 
Molecular Weight: 32.04 g/mole 
Color: Colorless. 
pH (1% soln/water): Not available. 
Boiling Point: 64.5°C (148.1°F) 
Melting Point: -97.8°C (-144°F) 
Critical Temperature: 240°C (464°F) 
Specific Gravity: 0.7915 (Water = 1) 
Vapor Pressure: 12.3 kPa (@ 20°C) 
Vapor Density: 1.11 (Air = 1) 
Volatility: Not available. 
Odor Threshold: 100 ppm 
Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.8 
Ionicity (in Water): Non-ionic. 
Dispersion Properties: See solubility in water. 
Solubility: Easily soluble in cold water, hot water. 
Section 10: Stability and Reactivity Data 
Stability: The product is stable. 
Instability Temperature: Not available. 
Conditions of Instability: Heat, ingnition sources, incompatible materials 
Incompatibility with various substances: Reactive with oxidizing agents, metals, acids. 
Corrosivity: Non-corrosive in presence of glass. 
Special Remarks on Reactivity: 
Can react vigorously with oxidizers. Violent reaction with alkyl aluminum salts, acetyl 
bromide, chloroform + sodium methoxide, chromic anhydride, cyanuirc chlorite, lead 
perchlorate, phosphorous trioxide, nitric acid. Exothermic reaction with sodium hydroxide + 
chloroform. Incompatible with beryllium dihydride, metals (potassium and magnesium), 
oxidants (barium perchlorate, bromine, sodium hypochlorite, chlorine, hydrogen peroxide), 
potassium tert-butoxide, carbon tetrachloride, alkali metals, metals (aluminum, potassium 
magnesium, zinc), and dichlormethane. Rapid autocatalytic dissolution of aluminum, 
magnesium or zinc in 9:1 methanol + carbon tetrachloride - sufficiently vigorous to be rated 
as potentially hazardous. May attack some plastics, rubber, and coatings. 
Special Remarks on Corrosivity: Not available. 
Polymerization: Will not occur. 
 
Section 11: Toxicological Information 
Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion. 
Toxicity to Animals: 
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR 
EXPOSURE. Acute oral toxicity (LD50): 5628 mg/kg [Rat]. Acute dermal toxicity (LD50): 
15800 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 64000 4 hours [Rat]. 
Chronic Effects on Humans: 
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria 
and/or yeast. TERATOGENIC EFFECTS: Classified POSSIBLE for human. Causes damage to 
the following organs: eyes. May cause damage to the following organs: blood, kidneys, liver, 
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brain, peripheral nervous system, upper respiratory tract, skin, central nervous system 
(CNS), optic nerve. 
Other Toxic Effects on Humans: 
Hazardous in case of skin contact (irritant), of ingestion, of inhalation. Slightly hazardous in 
case of skin contact (permeator). 
 
Special Remarks on Toxicity to Animals: Not available. 
Special Remarks on Chronic Effects on Humans: 
Passes through the placental barrier. May affect genetic material. May cause birth defects 
and adverse reproductive effects(paternal and maternal effects and fetotoxicity ) based on 
animal studies. 
Special Remarks on other Toxic Effects on Humans: 
Section 12: Ecological Information 
Ecotoxicity: Ecotoxicity in water (LC50): 29400 mg/l 96 hours [Fathead Minnow]. 
BOD5 and COD: Not available. 
Products of Biodegradation: 
Possibly hazardous short term degradation products are not likely. However, long term 
degradation products may arise. 
Toxicity of the Products of Biodegradation: The products of degradation are less toxic 
than the product itself. 
Special Remarks on the Products of Biodegradation: 
Methanol in water is rapidly biodegraded and volatilized. Aquatic hydrolysis, oxidation, 
photolysis, adsorption to sediment, and bioconcentration are not significant fate processes. 
The half-life of methanol in surfact water ranges from 24 hrs. to 168 hrs. Based on its vapor 
pressure, methanol exists almost entirely in the vapor phase in the ambient atmosphere. It is 
degraded by reaction with photochemically produced hydroxyl radicals and has an 
estimated half-life of 17.8 days. Methanol is physically removed from air by rain due to its 
solubility. Methanol can react with NO2 in pollulted to form methyl nitrate. The half-life of 
methanol in air ranges from 71 hrs. (3 days) to 713 hrs. (29.7 days) based on photooxidation 
half-life in air. 
 
Section 13: Disposal Considerations 
Waste Disposal: 
Waste must be disposed of in accordance with local environmental control regulations. 
HMIS (U.S.A.): 
Health Hazard: 2 
Fire Hazard: 3 
Reactivity: 0 
Personal Protection: h 
National Fire Protection Association (U.S.A.): 
Health: 1 
Flammability: 3 
Reactivity: 0 
Specific hazard: 
Protective Equipment: 
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or 
equivalent. Wear appropriate respirator 
when ventilation is inadequate. Splash goggles. 
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1.2.2 Toluene 

2Material Safety Data Sheet : Toluene MSDS 
 
Section 1: Chemical Product and Company Identification 
Product Name: Toluene 
Synonym: Toluol, Tolu-Sol; Methylbenzene; Methacide; Phenylmethane; Methylbenzol 
Chemical Name: Toluene 
Chemical Formula: C6-H5-CH3 or C7-H8 
Name CAS # % by Weight Toluene 108-88-3 100 
Toxicological Data on Ingredients: Toluene: ORAL (LD50): Acute: 636 mg/kg [Rat]. 
DERMAL (LD50): Acute: 14100 mg/kg [Rabbit]. VAPOR (LC50): Acute: 49000 mg/m 4 hours 
[Rat]. 440 ppm 24 hours [Mouse]. 
 
Section 3: Hazards Identification 
Potential Acute Health Effects: 
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of 
inhalation. Slightly hazardous in case of skin contact (permeator). 
Potential Chronic Health Effects: 
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not 
classifiable for human.) by IARC.  
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. 
DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to blood, kidneys, 
the nervous system, liver, brain, central nervous system (CNS). Repeated or prolonged 
exposure to the substance can produce target organs damage. 
 
Section 4: First Aid Measures 
Eye Contact: 
Check for and remove any contact lenses. In case of contact, immediately flush eyes with 
plenty of water for at least 15 minutes. Get medical attention. 
Skin Contact: 
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with 
an emollient. Remove contaminated clothing and shoes. Wash clothing before reuse. 
Thoroughly clean shoes before reuse. Get medical attention. 
Serious Skin Contact: 
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. 
Seek immediate medical attention. 
Inhalation: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. Get medical attention. 
Serious Inhalation: 
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, 
tie, belt or waistband. If breathing is difficult, administer oxygen. If the victim is not 
breathing, perform mouth-to-mouth resuscitation. WARNING: It may be hazardous to the 
person providing aid to give mouth-to-mouth resuscitation when the inhaled material is 
toxic, infectious or corrosive. Seek medical attention. 
Ingestion: 
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Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything 
by mouth to an unconscious person. If large quantities of this material are swallowed, call a 
physician immediately. Loosen tight clothing such as a collar, tie, belt or waistband. 
Serious Ingestion: Not available. 
 
Section 5: Fire and Explosion Data 
Flammability of the Product: Flammable. 
Auto-Ignition Temperature: 480°C (896°F) 
Flash Points: CLOSED CUP: 4.4444°C (40°F). (Setaflash) OPEN CUP: 16°C (60.8°F). 
Flammable Limits: LOWER: 1.1% UPPER: 7.1% 
Products of Combustion: These products are carbon oxides (CO, CO2). 
Fire Hazards in Presence of Various Substances: 
Flammable in presence of open flames and sparks, of heat. Non-flammable in presence of 
shocks. 
Explosion Hazards in Presence of Various Substances: 
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of 
explosion of the product in presence of static discharge: Not available. 
Fire Fighting Media and Instructions: 
Flammable liquid, insoluble in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: 
Use water spray or fog. 
Special Remarks on Fire Hazards: Not available. 
Special Remarks on Explosion Hazards: 
Toluene forms explosive reaction with 1,3-dichloro-5,5-dimethyl-2,4-imidazolididione; 
dinitrogen tetraoxide; concentrated nitric acid, sulfuric acid + nitric acid; N2O4; AgClO4; 
BrF3; Uranium hexafluoride; sulfur dichloride. Also forms an explosive mixture with 
tetranitromethane. 
 
Section 6: Accidental Release Measures 
Small Spill: Absorb with an inert material and put the spilled material in an appropriate 
waste disposal. 
Large Spill: 
Toxic flammable liquid, insoluble or very slightly soluble in water. Keep away from heat. 
Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth, sand or 
other non-combustible material. Do not get water inside container. Do not touch spilled 
material. Prevent entry into sewers, basements or confined areas; dike if needed. Call for 
assistance on disposal. Be careful that the product is not present at a concentration level 
above TLV. Check TLV on the MSDS and with local authorities. 
 
Section 7: Handling and Storage 
Precautions: Keep away from heat. Keep away from sources of ignition. Ground all 
equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Wear 
suitable protective clothing. In case of insufficient ventilation, wear suitable respiratory 
equipment. If ingested, seek medical advice immediately and show the container or the label. 
Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents. 
Storage: 
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep 
container tightly closed and sealed until ready for use. Avoid all possible sources of ignition 
(spark or flame). 
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Section 8: Exposure Controls/Personal Protection 
Engineering Controls: 
Provide exhaust ventilation or other engineering controls to keep the airborne 
concentrations of vapors below their respective threshold limit value. Ensure that eyewash 
stations and safety showers are proximal to the work-station location. 
Personal Protection: 
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or 
equivalent. Gloves. 
Personal Protection in Case of a Large Spill: 
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing 
apparatus should be used to avoid inhalation of the product. Suggested protective clothing 
might not be sufficient; consult a specialist BEFORE handling this product. 
Exposure Limits: 
TWA: 200 STEL: 500 CEIL: 300 (ppm) from OSHA (PEL) [United States] TWA: 50 (ppm) from 
ACGIH (TLV) [United States] SKIN TWA: 100 STEL: 150 from NIOSH [United States] TWA: 
375 STEL: 560 (mg/m3) from NIOSH [United States] Consult local authorities for acceptable 
exposure limits. 
 
Section 9: Physical and Chemical Properties 
Physical state and appearance: Liquid. 
Odor: Sweet, pungent, Benzene-like. 
Taste: Not available. 
Molecular Weight: 92.14 g/mole 
Color: Colorless. 
pH (1% soln/water): Not applicable. 
Boiling Point: 110.6°C (231.1°F) 
Melting Point: -95°C (-139°F) 
Critical Temperature: 318.6°C (605.5°F) 
Specific Gravity: 0.8636 (Water = 1) 
Vapor Pressure: 3.8 kPa (@ 25°C) 
Vapor Density: 3.1 (Air = 1) 
Volatility: Not available. 
Odor Threshold: 1.6 ppm 
Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 2.7 
Ionicity (in Water): Not available. 
Dispersion Properties: See solubility in water, diethyl ether, acetone. 
Solubility: Soluble in diethyl ether, acetone. Practically insoluble in cold water. Soluble in 
ethanol, benzene, chloroform, glacial acetic 
acid, carbon disulfide. Solubility in water: 0.561 g/l @ 25 deg. C. 
 
Section 10: Stability and Reactivity Data 
Stability: The product is stable. 
Instability Temperature: Not available. 
Conditions of Instability: Heat, ignition sources (flames, sparks, static), incompatible 
materials 
Incompatibility with various substances: Reactive with oxidizing agents. 
Corrosivity: Non-corrosive in presence of glass. 
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Special Remarks on Reactivity: 
Incompatible with strong oxidizers, silver perchlorate, sodium difluoride, 
Tetranitromethane, Uranium Hexafluoride. Frozen Bromine Trifluoride reacts violently with 
Toluene at -80 deg. C. Reacts chemically with nitrogen oxides, or halogens to form 
nitrotoluene, nitrobenzene, and nitrophenol and halogenated products, respectively. 
Special Remarks on Corrosivity: Not available. 
Polymerization: Will not occur. 
 
Section 11: Toxicological Information 
Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion. 
Toxicity to Animals: 
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR 
EXPOSURE. Acute oral toxicity (LD50): 636 mg/kg [Rat]. Acute dermal toxicity (LD50): 
14100 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 440 24 hours [Mouse]. 
Chronic Effects on Humans: 
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not 
classifiable for human.) by IARC. May cause damage to the following organs: blood, kidneys, 
the nervous system, liver, brain, central nervous system (CNS). 
Other Toxic Effects on Humans: 
Hazardous in case of skin contact (irritant), of ingestion, of inhalation. Slightly hazardous in 
case of skin contact (permeator). 
Special Remarks on Toxicity to Animals: 
Lowest Published Lethal Dose: LDL [Human] - Route: Oral; Dose: 50 mg/kg LCL [Rabbit] - 
Route: Inhalation; Dose: 55000 ppm/40min 
Special Remarks on Chronic Effects on Humans: 
Detected in maternal milk in human. Passes through the placental barrier in human. 
Embryotoxic and/or foetotoxic in animal. May cause adverse reproductive effects and birth 
defects (teratogenic). May affect genetic material (mutagenic) 
 
Special Remarks on other Toxic Effects on Humans: 
Acute Potential Health Effects: Skin: Causes mild to moderate skin irritation. It can be 
absorbed to some extent through the skin. Eyes: Cauess mild to moderate eye irritation with 
a burning sensation. Splash contact with eyes also causes conjunctivitis, blepharospasm, 
corneal edema, corneal abraisons. This usually resolves in 2 days. Inhalation: Inhalation of 
vapor may cause respiratory tract irritation causing coughing and wheezing, and nasal 
discharge. Inhalation of high concentrations may affect behavior and cause central nervous 
system effects characterized by nausea, headache, dizziness, tremors, restlessness, 
lightheadedness, exhilaration, memory loss, insomnia, impaired reaction time, drowsiness, 
ataxia, hallucinations, somnolence, muscle contraction or spasticity, unconsciousness and 
coma. Inhalation of high concentration of vapor may also affect the cardiovascular system 
(rapid heart beat, heart palpitations, increased or decreased blood pressure, dysrhythmia, ), 
respiration (acute pulmonary edema, respiratory depression, apnea, asphyxia), cause vision 
disturbances and dilated pupils, and cause loss of appetite. Ingestion: Aspiration hazard. 
Aspiration of Toluene into the lungs may cause chemical pneumonitis. May cause irritation of 
the digestive tract with nausea, vomiting, pain. May have effects similar to that of acute 
inhalation. Chronic Potential Health Effects: Inhalation and Ingestion: Prolonged or repeated 
exposure via inhalation may cause central nervous system and cardiovascular symptoms 
similar to that of acute inhalation and ingestion as well liver damage/failure, kidney 
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damage/failure (with hematuria, proteinuria, oliguria, renal tubular acidosis), brain damage, 
weight loss, blood (pigmented or nucleated red blood cells, changes in white blood cell 
count), bone marrow changes, electrolyte imbalances (Hypokalemia, Hypophostatemia), 
severe, muscle weakness and Rhabdomyolysis. Skin: Repeated or prolonged skin contact 
may cause defatting dermatitis. 
 
Section 12: Ecological Information 
Ecotoxicity: 
Ecotoxicity in water (LC50): 313 mg/l 48 hours [Daphnia (daphnia)]. 17 mg/l 24 hours [Fish 
(Blue Gill)]. 13 mg/l 96 hours [Fish (Blue Gill)]. 56 mg/l 24 hours [Fish (Fathead minnow)]. 
34 mg/l 96 hours [Fish (Fathead minnow)]. 56.8 ppm any hours [Fish (Goldfish)]. 
BOD5 and COD: Not available. 
Products of Biodegradation: 
Possibly hazardous short term degradation products are not likely. However, long term 
degradation products may arise. 
Toxicity of the Products of Biodegradation: The products of degradation are less toxic 
than the product itself. 
Special Remarks on the Products of Biodegradation: Not available. 
 
Section 13: Disposal Considerations 
Waste Disposal: 
Waste must be disposed of in accordance with local environmental control regulations. 
 
 
HMIS (U.S.A.): 
Health Hazard: 2 
Fire Hazard: 3 
Reactivity: 0 
Personal Protection: h 
National Fire Protection Association (U.S.A.): 
Health: 2 
Flammability: 3 
Reactivity: 0 
Specific hazard: 
Protective Equipment: Gloves. Lab coat. Vapor respirator. Be sure to use an 
approved/certified respirator or equivalent. Wear appropriate respirator when ventilation is 
inadequate. Splash goggles. 
 

1.2.3 Sulphuric acid 

Material Safety Data Sheet Sulfuric acid MSDS 

 
Section 1: Chemical Product and Company Identification 
Product Name: Sulfuric acid 
CAS#: 7664-93-9 
Synonym: Oil of Vitriol; Sulfuric Acid 
Chemical Name: Hydrogen sulfate 
Chemical Formula: H2-SO4 
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Name CAS # % by Weight Sulfuric acid 7664-93-9 95 - 98 
Toxicological Data on Ingredients: Sulfuric acid: ORAL (LD50): Acute: 2140 mg/kg [Rat.]. 
VAPOR (LC50): Acute: 510 mg/m 2 hours [Rat]. 320 mg/m 2 hours [Mouse]. 
 
Section 3: Hazards Identification 
Potential Acute Health Effects: 
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact 
(irritant, corrosive), of ingestion, of inhalation. Liquid or spray mist may produce tissue 
damage particularly on mucous membranes of eyes, mouth and respiratory tract. Skin 
contact may produce burns. Inhalation of the spray mist may produce severe irritation of 
respiratory tract, characterized by coughing, choking, or shortness of breath. Severe over-
exposure can result in death. Inflammation of the eye is characterized by redness, watering, 
and itching. Skin inflammation is characterized by itching, scaling, reddening, or, 
occasionally, blistering. 
Potential Chronic Health Effects: 
CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. 
Classified A2 (Suspected for human.) by ACGIH. MUTAGENIC EFFECTS: Not available. 
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The 
substance may be toxic to kidneys, lungs, heart, cardiovascular system, upper respiratory 
tract, eyes, teeth. Repeated or prolonged exposure to the substance can produce target 
organs damage. Repeated or prolonged contact with spray mist may produce chronic eye 
irritation and severe skin irritation. Repeated or prolonged exposure to spray mist may 
produce respiratory tract irritation leading to frequent attacks of bronchial infection. 
Repeated exposure to a highly toxic material may produce general deterioration of health by 
an accumulation in one or many human organs. 
 
Section 4: First Aid Measures 
Eye Contact: 
Check for and remove any contact lenses. In case of contact, immediately flush eyes with 
plenty of water for at least 15 minutes. Cold water may be used. Get medical attention 
immediately. 
Skin Contact: 
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while 
removing contaminated clothing and shoes. Cover the irritated skin with an emollient. Cold 
water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get 
medical attention immediately. 
Serious Skin Contact: 
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. 
Seek immediate medical attention. 
Inhalation: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. Get medical attention immediately. 
Serious Inhalation: 
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, 
tie, belt or waistband. If breathing is difficult, administer oxygen. If the victim is not 
breathing, perform mouth-to-mouth resuscitation. WARNING: It may be hazardous to the 
person providing aid to give mouth-to-mouth resuscitation when the inhaled material is 
toxic, infectious or corrosive. Seek immediate medical attention. 
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Ingestion: 
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything 
by mouth to an unconscious person. Loosen tight clothing such as a collar, tie, belt or 
waistband. Get medical attention if symptoms appear. 
Serious Ingestion: Not available. 
 
Section 5: Fire and Explosion Data 
Flammability of the Product: Non-flammable. 
Auto-Ignition Temperature: Not applicable. 
Flash Points: Not applicable. 
Flammable Limits: Not applicable. 
Products of Combustion: 
Products of combustion are not available since material is non-flammable. However, 
products of decompostion include fumes of oxides of sulfur. Will react with water or steam to 
produce toxic and corrosive fumes. Reacts with carbonates to generate carbon dioxide gas. 
Reacts with cyanides and sulfides to form poisonous hydrogen cyanide and hydrogen sulfide 
respectively.  
 
Fire Hazards in Presence of Various Substances: Combustible materials 
Explosion Hazards in Presence of Various Substances: 
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of 
explosion of the product in presence of static discharge: Not available. Slightly explosive in 
presence of oxidizing materials. 
Fire Fighting Media and Instructions: Not applicable. 
Special Remarks on Fire Hazards: 
Metal acetylides (Monocesium and Monorubidium), and carbides ignite with concentrated 
sulfuric acid. White Phosphorous + boiling Sulfuric acid or its vapor ignites on contact. May 
ignite other combustible materials. May cause fire when sulfuric acid is mixed with 
Cyclopentadiene, cyclopentanone oxime, nitroaryl amines, hexalithium disilicide, 
phorphorous (III) oxide, and oxidizing agents such as chlorates, halogens, permanganates. 
 
Special Remarks on Explosion Hazards: 
M i x t u r e s o f s u l f u r i c a c i d a n d a n y o f t h e f o l l o w i n g c a n e x p l o d e : p - n i t r 
o t o l u e n e , p e n t a s I l v e r trihydroxydiaminophosphate, perchlorates, alcohols with 
strong hydrogen peroxide, ammonium tetraperoxychromate, mercuric nitrite, potassium 
chlorate, potassium permanganate with potassium chloride, carbides, nitro compounds, 
nitrates, carbides, phosphorous, iodides, picratres, fulminats, dienes, alcohols (when heated) 
Nitramide decomposes explosively on contact with concentrated sulfuric acid. 1,3,5-
Trinitrosohexahydro-1,3,5-triazine + sulfuric acid causes explosivedecompositon. 
 
Section 6: Accidental Release Measures 
Small Spill: 
Dilute with water and mop up, or absorb with an inert dry material and place in an 
appropriate waste disposal container. If necessary: Neutralize the residue with a dilute 
solution of sodium carbonate. 
Large Spill: 
Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or 
other non-combustible material. Do not get water inside container. Do not touch spilled 
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material. Use water spray curtain to divert vapor drift. Use water spray to reduce vapors. 
Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on 
disposal. Neutralize the residue with a dilute solution of sodium carbonate. Be careful that 
the product is not present at a concentration level above TLV. Check TLV on the MSDS and 
with local authorities. 
 
Section 7: Handling and Storage 
Precautions: 
Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. 
Never add water to this product. In case of insufficient ventilation, wear suitable respiratory 
equipment. If ingested, seek medical advice immediately and show the container or the label. 
Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, 
reducing agents, combustible materials, organic materials, metals, acids, alkalis, moisture. 
May corrode metallic surfaces. Store in a metallic or coated fiberboard drum using a strong 
polyethylene inner package. 
Storage: 
Hygroscopic. Reacts. violently with water. Keep container tightly closed. Keep container in a 
cool, well-ventilated area. Do not store above 23°C (73.4°F). 
 
Section 8: Exposure Controls/Personal Protection 
Engineering Controls: 
Provide exhaust ventilation or other engineering controls to keep the airborne 
concentrations of vapors below their respective threshold limit value. Ensure that eyewash 
stations and safety showers are proximal to the work-station location. 
Personal Protection: 
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or 
equivalent. Gloves. Boots. 
Personal Protection in Case of a Large Spill: 
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing 
apparatus should be used to avoid inhalation of the product. Suggested protective clothing 
might not be sufficient; consult a specialist BEFORE handling this product. 
Exposure Limits: 
TWA: 1 STEL: 3 (mg/m3) [Australia] Inhalation TWA: 1 (mg/m3) from OSHA (PEL) [United 
States] Inhalation TWA: 1 STEL: 3 (mg/m3) from ACGIH (TLV) [United States] [1999] 
Inhalation TWA: 1 (mg/m3) from NIOSH [United States] Inhalation TWA: 1 
(mg/m3) [United Kingdom (UK)]Consult local authorities for acceptable exposure limits. 
 
Section 9: Physical and Chemical Properties 
Physical state and appearance: Liquid. (Thick oily liquid.) 
Odor: Odorless, but has a choking odor when hot. 
Taste: Marked acid taste. (Strong.) 
Molecular Weight: 98.08 g/mole 
Color: Colorless. 
pH (1% soln/water): Acidic. 
Boiling Point: 
270°C (518°F) - 340 deg. C Decomposes at 340 deg. C 
Melting Point: -35°C (-31°F) to 10.36 deg. C (93% to 100% purity) 
Critical Temperature: Not available. 
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Specific Gravity: 1.84 (Water = 1) 
Vapor Pressure: Not available. 
Vapor Density: 3.4 (Air = 1) 
Volatility: Not available. 
Odor Threshold: Not available. 
Water/Oil Dist. Coeff.: Not available. 
Ionicity (in Water): Not available. 
Dispersion Properties: See solubility in water. 
Solubility: Easily soluble in cold water. Sulfuric is soluble in water with liberation of much 
heat. Soluble in ethyl alcohol. 
Section 10: Stability and Reactivity Data 
Stability: The product is stable. 
Instability Temperature: Not available. 
Conditions of Instability: 
Conditions to Avoid: Incompatible materials, excess heat, combustible material materials, 
organic materials, exposure to moist 
air or water, oxidizers, amines, bases. Always add the acid to water, never the reverse. 
Incompatibility with various substances: 
Reactive with oxidizing agents, reducing agents, combustible materials, organic materials, 
metals, acids, alkalis, moisture. 
Corrosivity: Extremely corrosive in presence of aluminum, of copper, of stainless steel(316). 
Highly corrosive in presence of stainless steel(304). Non-corrosive in presence of glass. 
Special Remarks on Reactivity: 
Hygroscopic. Strong oxidizer. Reacts violently with water and alcohol especially when water 
is added to the product. Incompatible (can react explosively or dangerously) with the 
following: ACETIC ACID, ACRYLIC ACID, AMMONIUM HYDROXIDE, CRESOL, CUMENE, 
DICHLOROETHYL ETHER, ETHYLENE CYANOHYDRIN, ETHYLENEIMINE, NITRIC ACID, 2-
NITROPROPANE, PROPYLENE OXIDE, SULFOLANE, VINYLIDENE CHLORIDE, DIETHYLENE 
GLYCOL MONOMETHYL ETHER, ETHYL ACETATE, ETHYLENE CYANOHYDRIN, ETHYLENE 
GLYCOL MONOETHYL ETHER ACETATE, GLYOXAL, METHYL ETHYL KETONE, dehydrating 
agents, organic materials, moisture (water), Acetic anhydride, Acetone, cyanohydrin, 
Acetone+nitric acid, Acetone + potassium dichromate, Acetonitrile, Acrolein, Acrylonitrile, 
Acrylonitrile +water, Alcohols + hydrogen peroxide, ally compounds such as Allyl alcohol, 
and Allyl Chloride, 2-Aminoethanol, Ammonium hydroxide, Ammonium triperchromate, 
Aniline, Bromate + metals, Bromine pentafluoride, n-Butyraldehyde, Carbides, Cesium 
acetylene carbide, Chlorates, Cyclopentanone oxime, chlorinates, Chlorates + metals, 
Chlorine trifluoride, Chlorosulfonic acid, 2-cyano-4-nitrobenzenediazonium hydrogen 
sulfate, Cuprous nitride, p-chloronitrobenzene, 1,5-Dinitronaphthlene + sulfur, 
Diisobutylene, p-dimethylaminobenzaldehyde, 1,3-Diazidobenzene, Dimethylbenzylcarbinol 
+ hydrogen peroxide, Epichlorohydrin, Ethyl alcohol + hydrogen peroxide, Ethylene diamine, 
Ethylene glycol and other glycols, , Ethylenimine, Fulminates, hydrogen peroxide, 
Hydrochloric acid, Hydrofluoric acid, Iodine heptafluoride, Indane + nitric acid, Iron, 
Isoprene, Lithium silicide, Mercuric nitride, Mesityl oxide, Mercury nitride, Metals 
(powdered), Nitromethane, Nitric acid + glycerides, p-Nitrotoluene, Pentasilver 
trihydroxydiaminophosphate, Perchlorates, Perchloric acid, Permanganates + benzene, 1- 
Phenyl-2-methylpropyl alcohol + hydrogen peroxide, Phosphorus, Phosphorus isocyanate, 
Picrates, Potassium tert-butoxide, Potassium chlorate, Potassium Permanganate and other 
permanganates, halogens, amines, Potassium Permanganate + Potassium chloride, 
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Potassium Permanganate + water, Propiolactone (beta)-, Pyridine, Rubidium aceteylene 
carbide, Silver permanganate, Sodium, Sodium carbonate, sodium hydroxide, Steel, styrene 
monomer, toluene + nitric acid, Vinyl acetate, Thalium (I) azidodithiocarbonate, Zinc 
chlorate, Zinc Iodide, azides, carbonates, cyanides, sulfides, sulfites, alkali hydrides, 
carboxylic acid anhydrides, nitriles, olefinic organics, aqueous acids, cyclopentadiene, cyano-
alcohols, metal acetylides, Hydrogen gas is generated by the action of the acid on most 
metals (i.e. lead, copper, tin, zinc, aluminum, etc.). Concentrated sulfuric acid oxidizes, 
dehydrates, or sulfonates most organic compounds. 
Special Remarks on Corrosivity: 
Non-corrosive to lead and mild steel, but dillute acid attacks most metals. Attacks many 
metals releasing hydrogen. Minor corrosive effect on bronze. No corrosion data on brass or 
zinc. 
Polymerization: Will not occur. 
 
Section 11: Toxicological Information 
Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion. 
Toxicity to Animals: 
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR 
EXPOSURE. Acute oral toxicity (LD50): 2140 mg/kg [Rat.]. Acute toxicity of the vapor (LC50): 
320 mg/m3 2 hours [Mouse]. 
Chronic Effects on Humans: 
CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. 
Classified A2 (Suspected for human.) by ACGIH. May cause damage to the following organs: 
kidneys, lungs, heart, cardiovascular system, upper respiratory tract, eyes, teeth. 
Other Toxic Effects on Humans: 
Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin 
contact (corrosive, irritant, permeator), of eye contact (corrosive), of ingestion, . 
Special Remarks on Toxicity to Animals: Not available. 
Special Remarks on Chronic Effects on Humans: 
Mutagenicity: Cytogenetic Analysis: Hamster, ovary = 4mmol/L Reproductive effects: May 
cause adverse reproductive effects based on animal data. Developmental abnormalities 
(musculoskeletal) in rabbits at a dose of 20 mg/m3 for 7 hrs.(RTECS) Teratogenecity: 
neither embryotoxic, fetoxic, nor teratogenetic in mice or rabbits at inhaled doses producing 
some maternal toxicity 
Special Remarks on other Toxic Effects on Humans: 
Acute Potential Health Effects: Skin: Causes severe skin irritation and burns. Continued 
contact can cause tissue necrosis. Eye: Causes severe eye irritation and burns. May cause 
irreversible eye injury. Ingestion: Harmful if swallowed. May causepermanent damage to the 
digestive tract. Causes gastrointestial tract burns. May cause perforation of the stomach, GI 
bleeding, edema of the glottis, necrosis and scarring, and sudden circulatory collapse(similar 
to acute inhalation). It may lso cause systemic toxicity with acidosis. Inhalation: May cause 
severe irritation of the respiratory tract and mucous membranes with sore throat, coughing, 
shortness of breath, and delayed lung edema. Causes chemical burns to the repiratory tract. 
Inhalation may be fatal as a result of spasm, inflammation, edema of the larynx and bronchi, 
chemical pneumonitis, and pulmonary edema. Cause corrosive action on mucous 
membranes. May affect cardiovascular system (hypotension, depressed cardiac output, 
bradycardia). Circulatory collapse with clammy skin, weak and rapid pulse, shallow 
respiration, and scanty urine may follow. Circulatory shock is often the immediate cause of 



ANNEXURE 7.1 - QULITATIVE RISK ASSESSMENT 

 
 

EIA study for Deepak Nitrite Limited 53A Roha MIDC  Page 21 
 

death. May also affect teeth(changes in teeth and supporting structures - erosion, 
discoloration). Chronic Potential Health Effects: Inhalation: Prolonged or repeated inhalation 
may affect behavior (muscle contraction or spasticity), urinary system (kidney damage), and 
cardiovascular system, heart (ischemic heart leisons), and respiratory 
system/lungs(pulmonary edema, lung damage), teeth (dental discoloration, erosion). Skin: 
Prolonged or repeated skin contact may cause dermatitis, an allergic skin reaction. 
 
Section 12: Ecological Information 
Ecotoxicity: Ecotoxicity in water (LC50): 49 mg/l 48 hours [bluegill/sunfish]. 
BOD5 and COD: Not available. 
Products of Biodegradation: 
Possibly hazardous short term degradation products are not likely. However, long term 
degradation products may arise. 
Toxicity of the Products of Biodegradation: The products of degradation are less toxic 
than the product itself. 
Special Remarks on the Products of Biodegradation: Not available. 
 
 
 
 
 
Section 13: Disposal Considerations 
Waste Disposal: 
Sulfuric acid may be placed in sealed container or absorbed in vermiculite, dry sand, earth, 
or a similar material. It may also be diluted and neutralized. Be sure to consult with local or 
regional authorities (waste regulators) prior to any disposal. Waste  must be disposed of in 
accordance with federal, state and local environmental control regulations. 
 
HMIS (U.S.A.): 
Health Hazard: 3 
Fire Hazard: 0 
Reactivity: 2 
Personal Protection: 
National Fire Protection Association (U.S.A.): 
Health: 3 
Flammability: 0 
Reactivity: 2 
Specific hazard: 
Protective Equipment: Gloves. Full suit. Vapor respirator. Be sure to use an 
approved/certified respirator or equivalent. Wear appropriate respirator when ventilation is 
inadequate. Face shield. 
 

1.2.4 Hydrochloric acid 

Material Safety Data Sheet Hydrochloric acid MSDS 
 

Section 1: Chemical Product and Company Identification 
Product Name: Hydrochloric acid 
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CAS#: Mixture. 
Synonym: Hydrochloric Acid; Muriatic Acid 
Chemical Name: Not applicable. 
Chemical Formula: Not applicable. 
 
Section 2: Composition and Information on Ingredients 
Composition: 
Name CAS # % by Weight 
Hydrogen chloride 7647-01-0 20-38 
Water 7732-18-5 62-80 
Toxicological Data on Ingredients: Hydrogen chloride: GAS (LC50): Acute: 4701 ppm 0.5 
hours [Rat]. 
 
Section 3: Hazards Identification 
Potential Acute Health Effects: 
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact 
(irritant, corrosive), of ingestion, . Slightly hazardous in case of inhalation (lung sensitizer). 
Non-corrosive for lungs. Liquid or spray mist may produce tissue damage particularly on 
mucous membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. 
Inhalation of the spray mist may produce severe irritation of respiratory tract, characterized 
by coughing, choking, or shortness of breath. Severe over-exposure can result in death. 
Inflammation of the eye is characterized by redness, watering, and itching. Skin 
inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering. 
Potential Chronic Health Effects: 
Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Classified 3 
(Not classifiable for human.) by IARC [Hydrochloric acid]. MUTAGENIC EFFECTS: Not 
available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not 
available. The substance may be toxic to kidneys, liver, mucous membranes, upper 
respiratory tract, skin, eyes, Circulatory System, teeth. Repeated or prolonged exposure to 
the substance can produce target organs damage. Repeated or prolonged contact with spray 
mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged 
exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of 
bronchial infection. Repeated exposure to a highly toxic material may produce general 
deterioration of health by an accumulation in one or many human organs. 
 
Section 4: First Aid Measures 
Eye Contact: 
Check for and remove any contact lenses. In case of contact, immediately flush eyes with 
plenty of water for at least 15 minutes. Cold water may be used. Get medical attention 
immediately. 
Skin Contact: 
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while 
removing contaminated clothing and shoes. Cover the irritated skin with an emollient. Cold 
water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get 
medical attention immediately. 
Serious Skin Contact: 
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. 
Seek immediate medical attention. 
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Inhalation: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. Get medical attention immediately. 
Serious Inhalation: 
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, 
tie, belt or waistband. If breathing is difficult, administer oxygen. If the victim is not 
breathing, perform mouth-to-mouth resuscitation. WARNING: It may be hazardous to the 
person providing aid to give mouth-to-mouth resuscitation when the inhaled material is 
toxic, infectious or corrosive. Seek immediate medical attention. 
Ingestion: 
If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never 
give anything by mouth to an unconscious person. Loosen tight clothing such as a collar, tie, 
belt or waistband. Get medical attention immediately. 
Serious Ingestion: Not available. 
 
Section 5: Fire and Explosion Data 
Flammability of the Product: Non-flammable. 
Auto-Ignition Temperature: Not applicable. 
Flash Points: Not applicable. 
Flammable Limits: Not applicable. 
Products of Combustion: Not available. 
Fire Hazards in Presence of Various Substances: of metals 
Explosion Hazards in Presence of Various Substances: Non-explosive in presence of open 
flames and sparks, of shocks. 
Fire Fighting Media and Instructions: Not applicable. 
Special Remarks on Fire Hazards: Non combustible. Calcium carbide reacts with hydrogen 
chloride gas with incandescence. Uranium phosphide reacts with hydrochloric acid to 
release spontaneously flammable phosphine. Rubidium acetylene carbides burns with 
slightly warm hydrochloric acid. Lithium silicide in contact with hydrogen chloride becomes 
incandescent. When dilute hydrochloric acid is used, gas spontaneously flammable in air is 
evolved. Magnesium boride treated with concentrated hydrochloric acid produces 
spontaneously flammble gas. Cesium acetylene carbide burns hydrogen chloride gas. Cesium 
carbide ignites in contact with hydrochloric acid unless acid is dilute. Reacts with most 
metals to produce flammable Hydrodgen gas. 
Special Remarks on Explosion Hazards: 
Hydrogen chloride in contact with the following can cause an explosion, ignition on contact, 
or other violent/vigorous reaction: 
Acetic anhydride AgClO + CCl4 Alcohols + hydrogen cyanide, Aluminum Aluminum-titanium 
alloys (with HCl vapor), 2-Amino ethanol, Ammonium hydroxide, Calcium carbide Ca3P2 
Chlorine + dinitroanilines (evolves gas), Chlorosulfonic acid Cesium carbide Cesium 
acetylene carbide, 1,1-Difluoroethylene Ethylene diamine Ethylene imine, Fluorine, HClO4 
Hexalithium disilicide H2SO4 Metal acetylides or carbides, Magnesium boride, Mercuric 
sulfate, Oleum, Potassium permanganate, beta-Propiolactone Propylene oxide Rubidium 
carbide, Rubidium, acetylene carbide Sodium (with aqueous HCl), Sodium hydroxide Sodium 
tetraselenium, Sulfonic acid, Tetraselenium tetranitride, U3P4 , Vinyl acetate. Silver 
perchlorate with carbon tetrachloride in the presence of hydrochloric acid produces 
trichloromethyl perchlorate which detonates at 40 deg. C. 
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Section 6: Accidental Release Measures 
Small Spill: Dilute with water and mop up, or absorb with an inert dry material and place in 
an appropriate waste disposal container. If necessary: Neutralize the residue with a dilute 
solution of sodium carbonate. 
Large Spill: Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY 
earth, sand or other non-combustible material. Do not get water inside container. Do not 
touch spilled material. Use water spray curtain to divert vapor drift. Use water spray to 
reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call 
for assistance on disposal. Neutralize the residue with a dilute solution of sodium carbonate. 
Be careful that the product is not present at a concentration level above TLV. Check TLV on 
the MSDS and with local authorities. 
 
Section 7: Handling and Storage 
Precautions: Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ 
vapor/spray. Never add water to this product. In case of insufficient ventilation, wear 
suitable respiratory equipment. If ingested, seek medical advice immediately and show the 
container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such 
as oxidizing agents, organic materials, metals, alkalis, moisture. May corrode metallic 
surfaces. Store in a metallic or coated fiberboard drum using a strong polyethylene inner 
package. 
Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. 
 
Section 8: Exposure Controls/Personal Protection 
Engineering Controls: Provide exhaust ventilation or other engineering controls to keep the 
airborne concentrations of vapors below their respective threshold limit value. Ensure that 
eyewash stations and safety showers are proximal to the work-station location. 
Personal Protection: 
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or 
equivalent. Gloves. Boots. 
Personal Protection in Case of a Large Spill: 
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing 
apparatus should be used to avoid inhalation of the product. Suggested protective clothing 
might not be sufficient; consult a specialist BEFORE handling this product. 
Exposure Limits: 
CEIL: 5 (ppm) from OSHA (PEL) [United States] CEIL: 7 (mg/m3) from OSHA (PEL) [United 
States] CEIL: 5 from NIOSH CEIL: 7 (mg/m3) from NIOSH TWA: 1 STEL: 5 (ppm) [United 
Kingdom (UK)] TWA: 2 STEL: 8 (mg/m3) [United Kingdom (UK)]Consult local authorities for 
acceptable exposure limits. 
 
Section 9: Physical and Chemical Properties 
Physical state and appearance: Liquid. 
Odor: Pungent. Irritating (Strong.) 
Taste: Not available. 
Molecular Weight: Not applicable. 
Color: Colorless to light yellow. 
pH (1% soln/water): Acidic. 
Boiling Point: 
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108.58 C @ 760 mm Hg (for 20.22% HCl in water) 83 C @ 760 mm Hg (for 31% HCl in water) 
50.5 C (for 37% HCl in water) 
Melting Point: 
-62.25°C (-80°F) (20.69% HCl in water) -46.2 C (31.24% HCl in water) -25.4 C (39.17% HCl 
in water) 
Critical Temperature: Not available. 
Specific Gravity: 1.1- 1.19 (Water = 1) 1.10 (20%and 22% HCl solutions) 1.12 (24% HCl 
solution) 1.15 (29.57% HCl solution) 1.16 (32% HCl solution) 1.19 (37% and 38%HCl 
solutions) 
Vapor Pressure: 16 kPa (@ 20°C) average 
Vapor Density: 1.267 (Air = 1) 
Volatility: Not available. 
Odor Threshold: 0.25 to 10 ppm 
Water/Oil Dist. Coeff.: Not available. 
Ionicity (in Water): Not available. 
Dispersion Properties: See solubility in water, diethyl ether. 
Solubility: Soluble in cold water, hot water, diethyl ether. 
Section 10: Stability and Reactivity Data 
Stability: The product is stable. 
Instability Temperature: Not available. 
Conditions of Instability: Incompatible materials, water 
Incompatibility with various substances: 
Highly reactive with metals. Reactive with oxidizing agents, organic materials, alkalis, water. 
Corrosivity: 
Extremely corrosive in presence of aluminum, of copper, of stainless steel(304), of stainless 
steel(316). Non-corrosive in presence of glass. 
Special Remarks on Reactivity: 
Reacts with water especially when water is added to the product. Absorption of gaseous 
hydrogen chloride on mercuric sulfate becomes violent @ 125 deg. C. Sodium reacts very 
violently with gaseous hydrogen chloride. Calcium phosphide and hydrochloric acid undergo 
very energetic reaction. It reacts with oxidizers releasing chlorine gas. Incompatible with, 
alkali metals, carbides, borides, metal oxides, vinyl acetate, acetylides, sulphides, phosphides, 
cyanides, carbonates. Reacts with most metals to produce flammable Hydrogen gas. Reacts 
violently (moderate reaction with heat of evolution) with water especially when water is 
added to the product. Isolate hydrogen chloride from heat, direct sunlight, alkalies (reacts 
vigorously), organic materials, and oxidizers (especially nitric acid and chlorates), amines, 
metals, copper and alloys (e.g. brass), hydroxides, zinc (galvanized materials), lithium silicide 
(incandescence), sulfuric acid(increase in temperature and pressure) Hydrogen chloride gas 
is emitted when this product is in contact with sulfuric acid. Adsorption of Hydrochloric Acid 
onto silicon dioxide results in exothmeric reaction. Hydrogen chloride causes aldehydes and 
epoxides to violently polymerize. Hydrogen chloride or Hydrochloric Acid in contact with the 
folloiwng can cause explosion or ignition on contact or 
Special Remarks on Corrosivity: 
Highly corrosive. Incompatible with copper and copper alloys. It attacks nearly all metals 
(mercury, gold, platinium, tantalum, silver, and certain alloys are exceptions). It is one of the 
most corrosive of the nonoxidizing acids in contact with copper alloys. 
No corrosivity data on zinc, steel. Severe Corrosive effect on brass and bronze 
Polymerization: Will not occur. 



ANNEXURE 7.1 - QULITATIVE RISK ASSESSMENT 

 
 

EIA study for Deepak Nitrite Limited 53A Roha MIDC  Page 26 
 

 
Section 11: Toxicological Information 
Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. 
Toxicity to Animals: 
Acute oral toxicity (LD50): 900 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 1108 
ppm, 1 hours [Mouse]. Acute toxicity of the vapor (LC50): 3124 ppm, 1 hours [Rat]. 
Chronic Effects on Humans: 
CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.) by IARC [Hydrochloric 
acid]. May cause damage to the following organs: kidneys, liver, mucous membranes, upper 
respiratory tract, skin, eyes, Circulatory System, teeth. 
Other Toxic Effects on Humans: 
Very hazardous in case of skin contact (corrosive, irritant, permeator), of ingestion, . 
Hazardous in case of eye contact (corrosive), of inhalation (lung corrosive). 
Special Remarks on Toxicity to Animals: 
Lowest Published Lethal Doses (LDL/LCL) LDL [Man] -Route: Oral; 2857 ug/kg LCL [Human] 
- Route: Inhalation; Dose: 1300 ppm/30M LCL [Rabbit] - Route: Inhalation; Dose: 4413 
ppm/30M 
Special Remarks on Chronic Effects on Humans: 
May cause adverse reproductive effects (fetoxicity). May affect genetic material. 
Special Remarks on other Toxic Effects on Humans: 
Acute Potential Health Effects: Skin: Corrosive. Causes severe skin irritation and burns. Eyes: 
Corrosive. Causes severe eye irritation/conjuntivitis, burns, corneal necrosis. Inhalation: May 
be fatal if inhaled. Material is extremely destructive to tissue of the mucous membranes and 
upper respiratory tract. Inhalation of hydrochloric acid fumes produces nose, throat, and 
larryngeal burning, and irritation, pain and inflammation, coughing, sneezing, choking 
sensation, hoarseness, laryngeal spasms, upper respiratory tract edema, chest pains, as well 
has headache, and palpitations. Inhalation of high concentrations can result in corrosive 
burns, necrosis of bronchial epithelium, constriction of the larynx and bronchi, nasospetal 
perforation, glottal closure, occur, particularly if exposure is prolonged. May affect the liver. 
Ingestion: May be fatal if swallowed. Causes irritation and burning, ulceration, or perforation 
of the gastrointestinal tract and resultant peritonitis, gastric hemorrhage and infection. Can 
also cause nausea, vomitting (with "coffee ground" emesis), diarrhea, thirst, difficulty 
swallowing, salivation, chills, fever, uneasiness, shock, strictures and stenosis (esophogeal, 
gastric, pyloric). May affect behavior (excitement), the cardiovascular system (weak rapid 
pulse, tachycardia), respiration (shallow respiration), and urinary system (kidneys- renal 
failure, nephritis). Acute exposure via inhalation or ingestion can also cause erosion of tooth 
enamel.  
 
Section 12: Ecological Information 
Ecotoxicity: Not available. 
BOD5 and COD: Not available. 
Products of Biodegradation: 
Possibly hazardous short term degradation products are not likely. However, long term 
degradation products may arise. 
Toxicity of the Products of Biodegradation: The products of degradation are less toxic 
than the product itself. 
Special Remarks on the Products of Biodegradation: Not available. 
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Section 13: Disposal Considerations 
Waste Disposal: Waste must be disposed of in accordance with federal, state and local 
environmental control regulations. 
 
HMIS (U.S.A.): 
Health Hazard: 3 
Fire Hazard: 0 
Reactivity: 1 
Personal Protection: 
National Fire Protection Association (U.S.A.): 
Health: 3 
Flammability: 0 
Reactivity: 1 
Specific hazard: 
Protective Equipment: 
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or 
equivalent. Wear appropriate respirator when ventilation is inadequate. Face shield. 
 

1.2.5 Dimethyl formamide 

 
2 

Material Safety Data Sheet N,N-Dimethylformamide MSDS 
 

Section 1: Chemical Product and Company Identification 
Product Name: N,N-Dimethylformamide 
CAS#: 68-12-2 
Synonym: DMF; Dimethyl Formamide 
Chemical Name: N,N-Dimethylformamide 
Chemical Formula: HCON(CH3)2 
 
Section 2: Composition and Information on Ingredients 
Composition: Name CAS # % by Weight 
{N,N-}Dimethylformamide 68-12-2 100 
Toxicological Data on Ingredients: N,N-Dimethylformamide: ORAL (LD50): Acute: 2800 
mg/kg [Rat]. 2900 mg/kg [Mouse]. 5000 mg/kg [Rabbit]. DERMAL (LD50): Acute: 4720 
mg/kg [Rabbit]. 
 
Section 3: Hazards Identification 
Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of 
eye contact (irritant), of ingestion, of inhalation.  
Potential Chronic Health Effects: 
CARCINOGENIC EFFECTS: 3 (Not classifiable for human.) by IARC. MUTAGENIC EFFECTS: 
Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast. TERATOGENIC 
EFFECTS: Classified POSSIBLE for human. DEVELOPMENTAL TOXICITY: Classified 
Reproductive system/toxin/female, Reproductive system/toxin/male [POSSIBLE]. The 
substance is toxic to kidneys, liver, central nervous system (CNS). The substance may be 
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toxic to blood, the nervous system. Repeated or prolonged exposure to the substance can 
produce target organs damage. 
 
Section 4: First Aid Measures 
Eye Contact: 
Check for and remove any contact lenses. Immediately flush eyes with running water for at 
least 15 minutes, keeping eyelids open. Cold water may be used. Get medical attention. 
Skin Contact: 
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with 
an emollient. Remove contaminated clothing and shoes. Cold water may be used.Wash 
clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention. 
Serious Skin Contact: 
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. 
Seek immediate medical attention. 
Inhalation: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. Get medical attention. 
Serious Inhalation: 
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, 
tie, belt or waistband. If breathing is difficult, administer oxygen. If the victim is not 
breathing, perform mouth-to-mouth resuscitation. WARNING: It may be hazardous to the 
person providing aid to give mouth-to-mouth resuscitation when the inhaled material is 
toxic, infectious or corrosive. Seek medical attention. 
Ingestion: 
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything 
by mouth to an unconscious person. Loosen tight clothing such as a collar, tie, belt or 
waistband. Get medical attention if symptoms appear. 
Serious Ingestion: Not available. 
 
Section 5: Fire and Explosion Data 
Flammability of the Product: Flammable. 
Auto-Ignition Temperature: 445°C (833°F) 
Flash Points: CLOSED CUP: 57.778°C (136°F). (Tagliabue.) OPEN CUP: 67°C (152.6°F). 
Flammable Limits: LOWER: 2.2% UPPER: 15.2% 
Products of Combustion: These products are carbon oxides (CO, CO2), nitrogen oxides (NO, 
NO2...). 
Fire Hazards in Presence of Various Substances: 
Flammable in presence of open flames and sparks, of heat. Non-flammable in presence of 
shocks. 
Explosion Hazards in Presence of Various Substances: 
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of 
explosion of the product in presence of static discharge: Not available. 
Fire Fighting Media and Instructions: 
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. 
LARGE FIRE: Use alcohol foam, water spray or fog. Cool containing vessels with water jet in 
order to prevent pressure build-up, autoignition or explosion. 
Special Remarks on Fire Hazards: Not available. 
Special Remarks on Explosion Hazards: 
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A mixture of triethylaluminum and DMF explodes when heated. DMF + potassium 
permanganate may explode. 
 
Section 6: Accidental Release Measures 
Small Spill: Dilute with water and mop up, or absorb with an inert dry material and place in 
an appropriate waste disposal container. 
Large Spill: Flammable liquid. Keep away from heat. Keep away from sources of ignition. 
Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material. Do 
not touch spilled material. Prevent entry into sewers, basements or confined areas; dike if 
needed. Be careful that the product is not present at a concentration level above TLV. Check 
TLV on the MSDS and with local authorities. 
 
Section 7: Handling and Storage 
Precautions: Keep locked up.. Keep away from heat. Keep away from sources of ignition. 
Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ 
vapor/spray. Wear suitable protective clothing. In case of insufficient ventilation, wear 
suitable respiratory equipment. If ingested, seek medical advice immediately and show the 
container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such 
as oxidizing agents, acids. 
Storage: 
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep 
container tightly closed and sealed until ready for use. Avoid all possible sources of ignition 
(spark or flame). 
 
Section 8: Exposure Controls/Personal Protection 
Engineering Controls: 
Provide exhaust ventilation or other engineering controls to keep the airborne 
concentrations of vapors below their respective threshold limit value. Ensure that eyewash 
stations and safety showers are proximal to the work-station location. 
Personal Protection: 
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or 
equivalent. Gloves. 
Personal Protection in Case of a Large Spill: 
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing 
apparatus should be used to avoid inhalation of the product. Suggested protective clothing 
might not be sufficient; consult a specialist BEFORE handling this product. 
Exposure Limits: 
TWA: 10 (ppm) from ACGIH (TLV) [United States] TWA: 30 (mg/m3) from ACGIH (TLV) 
[United States] Consult local authorities for acceptable exposure limits. 
 
Section 9: Physical and Chemical Properties 
Physical state and appearance: Liquid. 
Odor: Amine like. (Slight.) 
Taste: Not available. 
Molecular Weight: 73.09 g/mole 
Color: Colorless to light yellow. 
pH (1% soln/water): Not available. 
Boiling Point: 153°C (307.4°F) 
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Melting Point: -61°C (-77.8°F) 
Critical Temperature: 374°C (705.2°F) 
Specific Gravity: 0.949 (Water = 1) 
Vapor Pressure: 0.3 kPa (@ 20°C) 
Vapor Density: 2.51 (Air = 1) 
Volatility: Not available. 
Odor Threshold: 100 ppm 
Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -1 
Ionicity (in Water): Not available. 
Dispersion Properties: See solubility in water, diethyl ether, acetone. 
Solubility: 
Easily soluble in cold water, hot water. Soluble in diethyl ether, acetone. Miscible organic 
solvents. Soluble in benzene, and chloroform. 
 
Section 10: Stability and Reactivity Data 
Stability: The product is stable. 
Instability Temperature: Not available. 
Conditions of Instability: Heat, ignition sources (sparks, flames), incompatible materials 
Incompatibility with various substances: Reactive with oxidizing agents, acids. 
Corrosivity: Non-corrosive in presence of glass. 
Special Remarks on Reactivity: 
Can react vigorously with oxidizing agents, halogenated hydrocarbons, and inorganic 
nitrates. Incompatible with carbon tetrachloride, alkyl aluminums, sodium tetrahydroborate, 
nitrates, chromic acid, diisocyanatomethane, triethylaluminum, sodium hydride, lithium 
azide, metallic sodium, bromine, magnesium nitrate, potassium permanganate, nitric acid, 
chromium trioxide, borohydrides, phosphorus trioxide, diborane, octafluoroisobutyrate, 
sodium nitrite, perchloryl fluoride, postassium methyl 4,4'-dinitrobutyrate. Reaction with 
inorganic acid chlorides, such as phosphorous oxychloride and thionyl chloride, may form 
dimethylcarbamoyl, a suspect carcinogen. May release dimethylamine and carbon monoixde 
if heated above 350 C (662 F). 
Special Remarks on Corrosivity: 
Pure dimethylformamide is essentially non-corrosive to metals. However copper, tin and 
their alloys should be avoided.  
Polymerization: Will not occur. 
Section 11: Toxicological Information 
Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion. 
Toxicity to Animals: 
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR 
EXPOSURE. Acute oral toxicity (LD50): 2800 mg/kg [Rat]. Acute dermal toxicity (LD50): 
4720 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 9400 1 hours [Mouse]. 
Chronic Effects on Humans: 
CARCINOGENIC EFFECTS: 3 (Not classifiable for human.) by IARC. MUTAGENIC EFFECTS: 
Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast. TERATOGENIC 
EFFECTS: Classified POSSIBLE for human. DEVELOPMENTAL TOXICITY: Classified 
Reproductive system/toxin/female, Reproductive system/toxin/male [POSSIBLE]. 
Causes damage to the following organs: kidneys, liver, central nervous system (CNS). May 
cause damage to the following organs: blood, the nervous system. 
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Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of 
ingestion, of inhalation. 
Special Remarks on Toxicity to Animals: 
Lowest Published Lethal Dose: LCL[Rat] - Route: Inhalation; Dose: 5000 ppm/6H 
Special Remarks on Chronic Effects on Humans: 
May affect genetic material. May cause adverse reproductive effects(paternal and maternal) 
and birth defects. Embryotoxic 
and/or foetotoxic in animal. Passes through the placental barrier in animal. May cause 
cancer although IARC evidence for 
cancer in humans shows inadequate data. 
Special Remarks on other Toxic Effects on Humans: 
Acute Potential Health Effects: Skin: Causes skin irritation with itching, burning, redness, 
swelling, or rash. It may be absorbed through the skin in toxic amounts and cause systemic 
effects similar to that of ingestion. It may facilitate the absorption of other chemical 
substances through the skin. If there is significant potential for skin contact, monitoring 
should be done to measure the level of DMF metabolites in urine specimans at the end of the 
shift. It is common practice to limit end-ofshift metabolites at or below 40 ppm expressed as 
n-monomethylformamide or a single individual or at or below 20 ppm MMF for several 
workers doing the same job. Eyes: Causes eye irritation (possibly severe) with tearing pain 
or blurred vision. Inhalation: May cause respiratory tract irritation. Short-term overexposure 
by inhalation may affect behavior/central nervous system (convulsions, muscle weakness 
and other symptoms similar to that of acute ingestion), respiration (dyspnea). Ingestion: It 
can cause gastrointestinal tract irritation with heartburn, abdominal pain, nausea, vomiting 
or diarrhea. It may also affect the cardiovascular system (hypertension, tachycardia, ECG 
abnormalities), blood (elevated white blood cell counts), and liver damage (hepatomegaly, 
jaundice, altered liver enzymes, fatty liver 
 
Section 12: Ecological Information 
Ecotoxicity: Not available. 
BOD5 and COD: Not available. 
Products of Biodegradation: 
Possibly hazardous short term degradation products are not likely. However, long term 
degradation products may arise. 
Toxicity of the Products of Biodegradation: The products of degradation are less toxic 
than the product itself. 
Special Remarks on the Products of Biodegradation: Not available. 
 
Section 13: Disposal Considerations 
Waste Disposal: 
Waste must be disposed of in accordance with federal, state and local environmental control 
regulations. 
 
HMIS (U.S.A.): 
Health Hazard: 2 
Fire Hazard: 2 
Reactivity: 0 
Personal Protection: h 
National Fire Protection Association (U.S.A.): 
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Health: 1 
Flammability: 2 
Reactivity: 0 
Specific hazard: 
Protective Equipment: 
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or 
equivalent. Wear appropriate respirator when ventilation is inadequate. Splash goggles. 

 

 

1.2.6 Ammonia 

MATERIAL SAFETY DATA SHEET 

 
SECTION 1.  PRODUCT IDENTIFICATION 
PRODUCT NAME:   Ammonia 
CHEMICAL NAME:   Ammonia FORMULA:  NH3 
SYNONYMS:   Ammonia, Anhydrous 
 
SECTION 2.  COMPOSITION / INFORMATION ON INGREDIENTS 
Ammonia is sold as pure product (>99%). 
CAS NUMBER:  7664-41-7  
EXPOSURE LIMITS: 
OSHA:  PEL = 50 ppm  ACGIH:  TLV/TWA  = 25 ppm  NIOSH:  IDLH = 300 ppm  
TLV-STEL = 35 ppm 
 
SECTION 3.  HAZARD IDENTIFICATION 
EMERGENCY OVERVIEW 
Anhydrous Ammonia is an irritating, flammable, and colorless liquefied compressed gas 
packaged in cylinders under its own vapor pressure of 114 psig at 70 _F.  Ammonia can cause 
severe eye, skin and  respiratory tract burns.  It poses an immediate fire and explosion 
hazard when concentrations exceed  15%; therefore, area must be ventilated before 
entering.  Wear self-contained breathing apparatus  (SCBA) when entering release area if 
concentrations exceed allowable exposure limits.  Fully protective  suits are required in large 
releases.  Always be aware of fire and explosion potential in the case of large  releases. 
ACUTE POTENTIAL HEALTH EFFECTS: 
ROUTES OF EXPOSURE: 
EYE CONTACT:  Exposure to Ammonia can cause moderate to severe eye irritation. 
INGESTION:  Ingestion is not a likely route of exposure for Ammonia. 
INHALATION:  Ammonia is severely irritating to nose, throat, and lungs.  Symptoms may 
include  burning sensations, coughing, wheezing, shortness of breath, headache and nausea.  
Overexposure  may also cause central nervous system effects including unconsciousness and 
convulsions.  Upper  irway damage is more likely and can result in bronchospasm (closing of 
the airway).  Vocal chords  are particularly vulnerable to corrosive effects of high 
concentrations.  Lower airway damage may  result in fluid build up and hemorrhage.  Death 
has occurred following a 5 minute exposure to 5000  ppm. 
SKIN CONTACT:  Vapor contact may cause irritation and burns.  Contact with liquid may 
cause  freezing of the tissue accompanied by corrosive caustic action and dehydration.  
POTENTIAL HEALTH EFFECTS OF REPEATED EXPOSURE: 
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ROUTE OF ENTRY:  Inhalation, eye or skin contact 
SYMPTOMS:  Repeated or prolonged skin exposure may cause dermatitis. 
TARGET ORGANS:  Eyes, skin, central nervous and respiratory systems. 
MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE:  Conditions generally 
aggravated by  exposure include asthma, chronic respiratory disease (e.g., emphysema), 
dermatitis and eye disease. 
CARCINOGENICITY:  Ammonia is not listed as a carcinogen or potential carcinogen by NTP, 
IARC, or  OSHA.  
SECTION 4.  FIRST AID MEASURES 
EYE CONTACT:  Flush eyes with large quantities of water.  Seek medical attention 
immediately.   
INGESTION:  Ingestion is not a likely route of exposure for Ammonia. 
INHALATION:  Remove person to fresh air.  If not breathing, administer artificial respiration.  
If breathing  is difficult, administer oxygen.  Obtain prompt medical attention.  
SKIN CONTACT:  Flush affected area with large quantities of water.  Remove contaminated 
clothing  immediately.  If liquid comes in contact with skin, remove contaminated clothing 
and flush with plenty of  lukewarm water for several minutes.  Seek medical attention 
immediately. 
NOTE TO PHYSICIAN:  Bronchospasm may be treated with the use of a bronchodialator 
such as  albuterol and an anticholinergic inhalant such as Atrovent. 
 
SECTION 5.  FIRE FIGHTING MEASURES 
FLASH POINT: AUTOIGNITION: FLAMMABLE RANGE: 
Not applicable 1204 °F (651 _C) 16% - 25% 
EXTINGUISHING MEDIA:  Dry chemical, carbon dioxide or water. 
SPECIAL FIRE FIGHTING INSTRUCTIONS:  Evacuate all personnel from area.  If possible 
without risk,  stop the flow of Ammonia, then fight fire according to types of materials that 
are burning.  Extinguish fire  only if gas flow can be stopped.  This will avoid possible 
accumulation and re-ignition of a flammable gas  mixture.  If possible, move adjacent 
cylinders away from fire area.  Keep adjacent cylinders cool by  spraying with large amounts 
of water until the fire burns itself out.  Self-contained breathing apparatus  (SCBA) may be 
required. 
UNUSUAL FIRE AND EXPLOSION HAZARDS:  Most cylinders are designed to vent contents 
when  exposed to elevated temperatures.  Pressure in a cylinder can build up due to heat and 
it may rupture if  pressure relief devices should fail to function.  Runoff from firefighting may 
be contaminated; check pH.  Ammonia can form explosive compounds when combined with 
mercury. 
HAZARDOUS COMBUSTION PRODUCTS:  Oxides of nitrogen 
 
SECTION 6.  ACCIDENTAL RELEASE MEASURES 
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:  Evacuate immediate area.   
Eliminate any possible sources of ignition, and provide maximum explosion-proof 
ventilation.  Shut off source of leak if possible.  Isolate any leaking cylinder.  If leak is from 
container, pressure relief device or  its valve, contact your supplier.  If the leak is in the user’s 
system, close the cylinder valve, safely vent the  pressure, and purge with an inert gas before 
attempting repairs.  Ammonia vapors can be controlled with  water spray, however; runoff 
may be contaminated.  Releases that exceed 100 lbs (45.4 kgs) during a 24- hour period must 
be reported.  All responders must be adequately protected from exposure.  Levels of 
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Ammonia should be below levels  listed in Section 2 (Composition / Information on 
Ingredients) and the atmosphere must have at least 19.5%  oxygen before personnel can be 
allowed in the area without self-contained breathing apparatus (SCBA). 
 
SECTION 7.  HANDLING AND STORAGE 
STORAGE:  Store cylinders in a well-ventilated, secure area, protected from the weather.  
Cylinders  should be stored upright with valve outlet seals and valve protection caps in place.  
There should be no  sources of ignition.  All electrical equipment should be explosion-proof 
in the storage areas.  Storage  areas must meet National Electrical Codes for class 1 
hazardous areas.  Flammable storage areas should  be separated from oxygen and other 
oxidizers by a minimum distance of 20 ft. or by a barrier of noncombustible  material at least 
5 ft. high having a fire resistance rating of at least ½ hour.  Ammonia  cylinders should not be 
stored near acids or acid-forming gases.  Post “No Smoking or Open Flames”  signs in the 
storage or use areas.  Do not allow storage temperature to exceed 125 _F (52 _C).  Storage  
should be away from heavily traveled areas and emergency exits.  Full and empty cylinders 
should be  segregated.  Use a first-in first-out inventory system to prevent full containers 
from being stored for long  periods of time.  Caution:  Ammonia cylinders are subject to theft 
and misuse.  Cylinders should be stored and used in  controlled areas.   
HANDLING:  Do not drag, roll, slide or drop cylinder.  Use a suitable hand truck designed for 
cylinder  movement.  Never attempt to lift a cylinder by its cap.  Secure cylinders at all times 
while in use.  Use a pressure reducing regulator or separate control valve to safely discharge 
gas from cylinder.  Use a check valve to prevent reverse flow into cylinder.  Never apply 
flame or localized heat directly to any part of the cylinder.  Do not allow any part of the 
cylinder to exceed 125 _F (52 _C).  Once cylinder has been connected to properly purged and 
inerted process, open cylinder valve slowly and carefully.  If user experiences any difficulty  
operating cylinder valve, discontinue use and contact supplier.  Never insert an object (e.g., 
wrench, screwdriver, etc.) into valve cap openings.  Doing so may damage valve causing a 
leak to occur.  Use an adjustable strap-wrench to remove over-tight or rusted caps.  All piped 
systems and associated equipment must be grounded.  Electrical equipment should be non-
sparking or explosion-proof.  Only a recommended CGA connection should be used.  
Adapters should not be used. Use piping and equipment adequately designed to withstand 
pressures to be encountered.  If liquid product is being used, ensure steps have been taken to 
prevent entrapment of liquid in closed systems.  The use of pressure relief devices may be 
necessary.  Dedicated inert gas cylinders with in line back-flow protection should be used for 
purging.  
SPECIAL REQUIREMENTS: Always store and handle compressed gases in accordance with  
Compressed Gas Association, Inc. (ph.703-979-0900) pamphlet CGA P-1, Safe Handling of 
Compressed Gases in Containers.  Local regulations may require specific equipment for 
storage or use. 
 
SECTION 8.  EXPOSURE CONTROLS/PERSONAL PROTECTION 
ENGINEERING CONTROLS: 
VENTILATION:  Provide adequate natural or mechanical ventilation to maintain Ammonia  
concentrations below exposure limits. 
RESPIRATORY PROTECTION: 
Emergency Use:  Self-contained breathing apparatus (SCBA) or positive pressure airline 
with full  face mask with escape pack should be worn in areas of a large release or unknown  
concentration.   
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EYE PROTECTION:  Safety glasses for handling cylinders.  Chemical goggles with full 
faceshield for connecting, disconnecting or opening cylinders.  
SKIN PROTECTION:  Leather gloves for handling cylinders.  Rubber or Neoprene gloves, and 
chemical resistant outergarment should be worn when connecting or disconnecting 
cylinders. Total encapsulating chemical suit may be necessary in large release area.  Fire 
resistant suit and gloves in emergency situations.  
OTHER PROTECTIVE EQUIPMENT:  Safety shoes are recommended when handling 
cylinders.  Safety shower and eyewash fountain should be readily available.   
CAUTION:  Contact with cold, evaporating liquid on gloves or clothing may cause cryogenic 
burns or frostbite.  Cold temperatures may also cause embrittlement of PPE material 
resulting in breakage and exposure. 
 
SECTION 9.  PHYSICAL AND CHEMICAL PROPERTIES 
APPEARANCE, ODOR AND STATE:  Colorless gas with a sharp, strong odor similar to 
“smelling salts” which is readily detectable at 20 ppm 
MOLECULAR WEIGHT:  17.0 
BOILING POINT (1 atm): -28.1 _F (-33.4 _C) 
SPECIFIC GRAVITY (air=1):  0.59 
FREEZING POINT / MELTING POINT: -107.9 _F (-77.7 _C) 
VAPOR PRESSURE (At 70 _F (21.1 _C)):  114.4 psig 
GAS DENSITY (At 70 _F (21.1 _C) and 1 atm):  0.045 lb/ft3 
SOLUBILITY IN WATER (vol./vol. at 68 °F):  0.848  
SECTION 10.  STABILITY AND REACTIVITY 
CHEMICAL STABILITY:  Stable 
CONDITIONS TO AVOID:  High temperatures (greater than 800 °F (426 _C)).  Cylinders 
should not be exposed to temperatures in excess of 125 _F (52 _C). 
INCOMPATIBILITY (Materials to Avoid):  Copper, silver, cadmium and zinc and their 
alloys; mercury, tin, acids, alcohols, aldehydes, halogens and oxidizers. 
REACTIVITY: 
A)  HAZARDOUS DECOMPOSITION PRODUCTS: Hydrogen at high temperatures. 
B)  HAZARDOUS POLYMERIZATION:  Will not occur 
 
SECTION 11.  TOXICOLOGICAL INFORMATION 
LC50 (Inhalation):  7338 - 11590 ppm (rat, 1 hour);  2000 ppm (rat, 4 hours)  
LD50 (Oral):  Not applicable 
LD50 (Dermal):  Not applicable 
SKIN CORROSIVITY:  Ammonia is corrosive to the skin. 
ADDITIONAL NOTES:  Rats exposed continuously to 180 ppm Ammonia for 90 days did not 
show any abnormalities of organs or tissues.  Mild nasal irritation was observed in 12 out of 
49 rats exposed to 380 ppm Ammonia.  At 655 ppm Ammonia, 32 out of 51 rats died by day 
25 of exposure and 50 out of 51 rats had died after 65 days of exposure. 
 
 
SECTION 12.  ECOLOGICAL INFORMATION 
AQUATIC TOXICITY:  Currently, the following aquatic toxicity data are available for 
Ammonia: Daphnia magna (48 hour) LC50 = 189 mg/l 
Rainbow trout (24 hour) LC50 = 0.97 mg/l 
Fathead minnow (96 hour) LC50 = 8.2 mg/l 



ANNEXURE 7.1 - QULITATIVE RISK ASSESSMENT 

 
 

EIA study for Deepak Nitrite Limited 53A Roha MIDC  Page 36 
 

MOBILITY:  Not available 
PERSISTENCE AND BIODEGRADABILITY:  Not available 
POTENTIAL TO BIOACCUMULATE:  Not available 
REMARKS: Do not release large amounts of Ammonia to the atmosphere.  It does not contain 
any Class I or Class II ozone depleting chemicals.   
 
SECTION 13.  DISPOSAL CONSIDERATIONS 
UNUSED PRODUCT / EMPTY CYLINDER:  Return cylinder and unused product to supplier.  
Do not attempt to dispose of unused product. 
DISPOSAL:  Small amounts of Ammonia may be disposed of by discharge into water.  A ratio 
of ten parts water to one part Ammonia should be sufficient for disposal.  The subsequent 
solution of ammonium hydroxide can be neutralized and should be properly disposed of in 
accordance with regulations. 
 

1.2.7 Caustic flakes 

 

MATERIAL SAFETY DATA SHEET 
 

SODIUM HYDROXIDE FLAKE 98% 
 
SECTION 1 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 
PRODUCT IDENTIFIER: SODIUM HYDROXIDE, FLAKE (F-NaOH) 
RECOMMENDED USAGE: NEUTRALIZING AGENT, INDUSTRIAL CLEANER, PULPING AND 
BLEACHING, CATALYST 
 
SECTION 2 HAZARDS IDENTIFICATION 
GHS Classification: 
Health Environmental Physical 
Acute Toxicity - Category 3 
Eye Corrosion - Category 1A 
Skin Corrosion - Category 1A 
Skin Sensitization - Category 1 
Mutagenicity - Category 1A 
Carcinogenicity - Category 1B 
Reproductive/Developmental - Category 1A 
Target Organ Toxicity (Repeated) - Category 1 
 
Hazard Statements 
DANGER! 
EXTREMELY CORROSIVE 
Fatal if inhaled. Avoid to swallowed. Causes severe skin burns and eye damage. Can cause 
blindness, permanent scarring and death. Toxic if swallowed and in contact with skin 
Suspected of damaging the unborn child. Suspected of causing genetic defects. May cause 
damage to cardiovascular, respiratory, nervous, and gastrointestinal systems and liver and 
blood through prolonged or repeated exposure. Harmful to aquatic life. 
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Precautionary Statements 
Do not breathe mist/vapors. Keep container tightly closed. Wear protective gloves and 
eye/face protection. Store container tightly closed in cool/ well-ventilated place. Wash 
thoroughly after handling. 
 
SECTION 3 COMPOSITION, INFORMATION ON INGREDIENTS 
CHEMICAL IDENTITY: SODIUM HYDROXIDE, FLAKE 
TRADE NAMES/SYNONYMS: 
CAUSTIC SODA; SODA LYE; LYE; WHITE CAUSTIC; BEAD; DRY; FLAKE; SOLID; SODIUM 
HYDRATE; SODIUM HYDROXIDE (NaOH); DRY SOLID, FLAKE, BEAD, OR GRANULAR; UN 
1823; NaOH; OHS21300; RTECS WB4900000 
CAS NUMBER: 1310-73-2 
EC NUMBER (EINECS): 215-185-5 
EC INDEX NUMBER: 011-002-00-6 
MINIMUM PERCENTAGE: 98 
 
SECTION 4 FIRST AID MEASURES 
INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial 
respiration if not breathing. If breathing is difficult, oxygen should be administered by 
qualified personnel. Get immediate medical attention.  
SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing 
contaminated clothing and shoes. Get immediate medical attention. Thoroughly clean and 
dry contaminated clothing and shoes before reuse. Destroy contaminated shoes. 
EYE CONTACT: Immediately flush eyes with plenty of water for at least 15minutes. Then get 
immediate medical attention. 
INGESTION: If swallowed, drink plenty of water, do NOT induce vomiting. Get immediate 
medical attention. 
NOTE TO PHYSICIAN: For inhalation, consider oxygen. Avoid gastric lavage or emesis. 
 
SECTION 5 FIRE FIGHTING MEASURES 
SUITABLE EXTINGUISHING MEDIA: regular dry chemical, carbon dioxide, water, regular 
foam Large fires: Use regular foam or flood with fine water spray. 
FIRE AND EXPLOSION HAZARDS: Negligible fire hazard. 
FIRE FIGHTING: Move container from fire area if it can be done without risk. 
Cool containers with water spray until well after the fire is out. Stay away from the ends of 
tanks. 
 
SECTION 6 ACCIDENTAL RELEASE MEASURES 
- PERSONAL PRECAUTIONS, PROTECTIVE EQUIPMENT & EMERGENCY PROCEDURES: 
- ENVIRONMENT PRECAUTION: 
SOIL RELEASE: Dig holding area such as lagoon, pond or pit for containment. Cover with 
plastic sheet or 
tarp to minimize spreading and protect from contact with water. 
WATER RELEASE: Neutralize. 
- METHODS & MATERIALS FOR CONTAINMENT & CLEANING UP 
Do not touch spilled material. Stop leak if possible without personal risk. 
Small spills: Absorb with sand or other non-combustible material. Collect spilled material in 
appropriate 
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container for disposal. 
MATERIAL SAFETY DATA SHEET 
SODIUM HYDROXIDE FLAKE 98% 
Small dry spills: Move containers away from spill to a safe area. 
Large spills: Dike for later disposal. Keep unnecessary people away, isolate hazard area and 
deny entry. 
Notify Local Emergency Planning Committee and State Emergency Response Commission for 
release 
greater than or equal to RQ (U.S. SARA Section 304). 
 
SECTION 7 HANDLING AND STORAGE 
- PRECAUTIONS FOR SAFE HANDLING: 
Use smallest possible amounts in designated areas with adequate ventilation. Keep 
containers closed when not in use. Empty containers may contain hazardous residues. 
Transfer solids using tools or equipment, which are corrosion - resistant. Cautiously, transfer 
into sturdy containers made of compatible materials. Never return contaminated material to 
its original container. Considerable heat is generated when diluted with water. Proper 
handling procedures must be followed to prevent vigorous boiling, splattering or violent 
eruption of the diluted solution. Never add water to caustic.  
ALWAYS ADD CAUSTIC TO WATER and provide agitation. When mixing with water, stir 
small amounts in slowly. Use cold water to prevent excessive heat generation. In general, 
keep solid sodium hydroxide away from water. Post “DO NOT USE WATER” signs in area of 
use to prevent accidental contact - PRECAUTIONS FOR SAFE STORAGE (including any 
incompatibilities): Store in a cool, dry, well-ventilated area. This material absorbs water. 
Keep containers tightly closed when not in use and when empty. Protect from damage. 
 
Store away from incompatable materials such as strong acids, nitroaromatic, nitroparaffinnic 
or organohalogen compounds. Use corrosion-resistant structural materials and lighting and 
ventilation systems in the storage area. Containers made of nickel alloys are preferred. Steel 
containers are acceptable if temperatures are not elevated. Nickel is the preferred metal fro 
handling this product. Plastics or plastic-lined steel, or FRP tanks of derakane vinyl ester 
resin may be suitable. If outdoor storage of pearl caustic is unavailable, the pallets should be 
protected against extremes of weather. Do not expose sealed containers to temperatures 
above 40°C (104°F) 
 
SECTION 8 EXPOSURE CONTROLS, PERSONAL PROTECTION 
- CONTROL PARAMETERS: 
OCCUPATIONAL EXPOSURE LIMIT or BIOLOGICAL LIMIT VALUE: 
2 mg/m3 OSHA TWA 
2 mg/m3 OSHA ceiling (vacated by 58 FR 35338, June 30, 1993) 
2 mg/m3 ACGIH ceiling 
2 mg/m3 NIOSH recommended ceiling 
2 mg/m3 UK OES STEL 
MEASUREMENT METHOD: Particulate filter; Hydrochloric acid; Titrate; NIOSHIV # 7401, 
Alkaline Dusts 
- APPROPRIATE ENGINEERING CONTROLS: 
Local exhaust ventilation should be applied wherever there is an incidence of point source 
emissions or 
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dispersion of regulated contaminants in the work area. Ventilation control of the 
contaminant as close to its point of generation is both the most economical and safest 
method to minimize personnel exposure to airborne contaminants. The most effective 
measures are the total enclosure of processes and the mechanization of handling procedures 
to prevent all personal contact. VENTILATION: Ensure compliance 
with applicable exposure limits. 
 
PERSONAL PROTECTIVE EQIPMENT 
Maintain eye wash fountain and quick-drench facilities in work area. Detailed requirements 
for personal protective equipment should be established on a site-specific basis. 
EYE PROTECTION: Wear full face-shield and chemical safety goggles when there is potential 
for contact.  
Skin Protection: Wear appropriate personal protective clothing to prevent skin contact. 
Chemical protective clothing composed of natural rubber, neoprene, nitrile, or 
styrene/butadiene (SBR)-coated fabric is highly recommended, having break through times 
greater than one hour. Butyl rubber, polyethylene, chlorinated polyurethane, or polyvinyl 
alcohol may be used but data suggests breakthrough times of approximately an hour or 
more. 
RESPIRATORY PROTECTION: 
Up To 10 mg/m3 
: Supplied Air Respirator (SAR) operated in a continuous-flow mode, eye protection needed; 
or full-facepiece respirator with high-efficiency particulate filter(s); or powered air-purifying 
respirator with dust and mist filter(s), eye protection needed; or full-facepiece Self-
Contained Breathing Apparatus (SCBA); or fullfacepiece SAR. Emergency or Planned Entry 
into Unknown Concentrations or IDLH Conditions: Positive pressure, fullfacepiece SAR; or 
positive pressure, full-facepiece SAR with an auxiliary positive pressure SAR. 
ESCAPE: Full-facepiece respirator with high-efficiency particulate filter(s); or escape-type 
SCBA 
 
SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES 
APPEARANCE 
PHYSICAL STATE: Solid or Flake 
COLOR: white or Grayish 
CHANGE IN APPEARANCE: hygroscopic 
ODOR: odorless 
ODOR THRESHOLD: Not available 
MOLECULAR FORMULA: Na-O-H 
MOLECULAR WEIGHT: 40.00 
PH: 14 (5% solution) 
MELTING POINT: 604 F (318 C) 
BOILING POINT: 2534 F (1390 C) 
FLASH POINT: Not available 
EVAPORATION RATE: Not applicable 
FLAMMABILITY (solid, gas): Not available 
VAPOR PRESSURE: 100 mmHg @ 1111 C 
VAPOR DENSITY: Not applicable 
RELATIVE GRAVITY (water=1): 2.130 
SOLUBILITY IN WATER: VERY soluble (111 g/100 mL at 20 º C(68˚F)) 
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SOLVENT SOLUBILITY: 
Soluble: alcohol, glycerol 
Insoluble: acetone, ether 
PARTITION COEFICIENT n-octanol / water: Not available 
AUTO-IGNITION TEMPERATURE: Not available 
DECOMPOSITION TEMPERTURE: Not available 
 
SECTION 10 STABILITY AND REACTIVITY 
- CHEMICAL STABILITY: Stable at room temperature. Rapidly absorbs carbon dioxide from 
the air, forming sodium carbonate. Slowly absorbs moisture from the air 
- POSSIBILITY OF HAZARDOUS REACTIONS: 
REACTIVITY: May react with evolution of heat on contact with water. 
- CONDITIONS TO AVOID: Water, moisture, and air. Dangerous gases may accumulate in 
confined spaces. 
May ignite or explode on contact with combustible materials. 
- INCOMPATIBILITIES: combustible materials, acids, halo carbons, metals, halogens, 
oxidizing materials, peroxides, metal salts - HAZARDOUS DECOMPOSITION PRODUCTS: 
Thermal decomposition ; SODIUM OXIDE POLYMERIZATION: Will not polymerize. However, 
it can induce hazardous polymerization of acetaldehyde, 
acrolein, and acrylonitrile. 
 
SECTION 11 TOXICOLOGICAL INFORMATION 
IRRITATION DATA: 
1 percent/24 hour(s) eyes-monkey severe; 500 mg/24 hour(s) skin-rabbit severe; 400 ug 
eyes-rabbit mild; 1 percent eyes-rabbit severe; 50 ug/24hour(s) eyes-rabbit severe; 1 mg/24 
hour(s) eyes-rabbit severe; 1 mg/30second(s) rinsed eyes-rabbit severe 
TOXICITY DATA: 
1350 mg/kg skin-rabbit LD50; 104-340 mg/kg oral-rat LD50; 40 mg/kg intra peritoneal-
mouse LD50; 500 mg/kg oral-rabbit LDLo 
LOCAL EFFECTS: 
Corrosive: inhalation, skin, eye, ingestion 
ACUTE TOXICITY LEVEL: 
Toxic: ingestion 
Moderately Toxic: dermal absorption 
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: 
eye disorders, skin disorders andallergies 
MUTAGENIC DATA: 
cytogenetic analysis - grasshopper parenteral 20 mg; cytogenetic analysis hamster lung 10 
mmol/L; 
cytogenetic analysis - hamster ovary 16 mmol/L 
HEALTH EFFECTS: 
INHALATION: 
ACUTE EXPOSURE: Effects due to inhalation of dusts or mist may vary from mild irritation of 
the nose at 2 mg/m3 to severe pneumonitis depending on the severity of exposure. Low 
concentrations may cause mucous membrane irritation with sore throat, coughing, and 
dyspnea. Intense exposures may result in destruction of mucous membranes and delayed 
pulmonary edema or pneumonitis. Shock may occur. 
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CHRONIC EXPOSURE: Prolonged exposures to high concentrations of dusts or mists may 
cause discomfort and ulceration of the nasal passages. Repeated exposures of 5000 mg/L 
were harmless to rats, but 10,000 mg/L led tonervousness, sore eyes, diarrhea and retarded 
growth. Rats exposed 30minutes/day to unmeasured concentrations of sodium hydroxide 
aerosols suffered pulmonary damage after 2-3 months. Death occurred in 2 of 10 rats 
exposed to an aerosol of 40% aqueous sodium hydroxide for 30 minutes, twice a week for 3 
weeks. Histopathological examination showed mostly normal lung tissue with foci of 
enlarged alveolar septae, emphysema, bronchial ulceration, and enlarged lymph adenoidal 
tissues. Anepidemiologic study of 291 workers chronically exposed to caustic dusts for 30 
years or more found no significant increase in mortality inrelation to duration or intensity of 
such exposures. 
 
INGESTION: 
ACUTE EXPOSURE: The reported lethal dose in rats is 140-340 mg/kg. Ingestion may cause a 
burning sensation in the mouth, corrosion of thelips, mouth, tongue and pharynx, and severe 
esophageal and abdominal pain, vomiting of blood and large pieces of mucosa, and bloody 
diarrhea. Asphyxia can occur from swelling of the throat. Mediastinitis, alkalemia, pallor, 
weak, slow pulse, cardiovascular collapse, shock, coma and death may occur. Perforation of 
the alimentary tract and constrictive scarring may result. Esophageal stricture may occur 
weeks, months, or even years later to make swallowing difficult. The estimated fatal dose 
in man is 5grams. Cases of squamous cell carcinoma of the esophagus have occurred with 
latent periods of 12 to 42 years after ingestion. These cancers were believed to be sequela of 
tissue destruction and possibly scar formation rather than the result of direct carcinogenic 
action of sodium hydroxide. 
CHRONIC EXPOSURE: Depending on the concentration, repeated ingestion of alkaline 
substances may result in inflammatory and ulcerative effects on the oral mucous membranes 
and other effects as with acute ingestion. 
SKIN CONTACT: 
ACUTE EXPOSURE: Upon contact with the skin, damage including redness, cutaneous burns, 
skin fissures and white eschars may occur without immediate pain. Exposure to solutions as 
weak as 0.03 N (0.12%) for 1 hour has caused injury to healthy skin. With solutions of 0.4-
4%, irritation does not occur until after several hours. Solutions of 25-50% caused no 
sensation of irritation within 3 minutes in human subjects. Skin biopsies from human 
subjects having 1 N sodium hydroxide applied to their arms for15 to 180 minutes showed 
progressive changes beginning with dissolution of the cells in the horny layer and 
progressing through edema to total destruction of the epidermis in 60 minutes. A 5% 
aqueous solution caused severe necrosis to the skin of rabbits when applied for 4 hours. 
Alkalies penetrate the skin slowly. The extent of injury depends on the duration of contact. If 
sodium hydroxide is not removed from the skin, severe burn swith deep ulceration may 
occur. Exposure to the dust or mist may cause multiple small burns and temporary loss of 
hair. Pathologic findings due to alkalies may include gelatinous, necrotic areas at the site of 
contact. 
CHRONIC EXPOSURE: Effects are dependent upon concentration and duration ofexposure. 
Dermatitis or effects similar to those for acute exposure may occur. 
EYE CONTACT: 
ACUTE EXPOSURE: Contact may cause disintegration and sloughing ofconjunctival and 
corneal epithelium, corneal opacification, marked edemaand ulceration. After 7 to 13 days 
either gradual recovery begins or thereis progression of ulceration and corneal opacification. 
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Complications ofsevere eye burns are symblepharon with overgrowth of the cornea by a 
vascularized membrane, progressive or recurrent corneal ulceration and permanent corneal 
opacification. Blindness may occur. CHRONIC EXPOSURE: Effects are dependent upon 
concentration and duration of exposure. Conjunctivitis or effects similar to those for acute 
exposure may occur. 
 
SECTION 12 ECOLOGICAL INFORMATION 
ECOTOXICITY: 
FISH TOXICITY: 240 ug/L 96 hour(s) LC50 (Mortality) Bluegill (Lepomismacrochirus) 
INVERTEBRATE TOXICITY: 330000-1000000 ug/L 48 hour(s) LC50 (Mortality) Cockle 
(Cerastoderma edule) ALGAL TOXICITY: 765 ug/L 30 day(s) (Biomass) 
Algae,phytoplankton,algal mat (Algae) PHYTOTOXICITY: 230 ug/L 21 week(s) (Biomass) 
Waterweed (Elodea canadensis)  
 
SECTION 13 DISPOSAL CONSIDERATIONS 
Review federal, state and local government requirements prior to disposal. Do not dispose of 
waste with normal garbage, or to sewer systems. Whatever cannot be saved for recovery or 
recycling, including containers, should be ma naged in an appropriate and approved waste 
disposal facility. Processing, use or contamination of this product may change the waste 
management options. 

 
 
 
 
 
 
 
 
 

1.2.8 Acetic acid 

Acetic acid MSDS 
Section 1: Chemical Product and Company Identification 
Product Name: Acetic acid 
CAS#: 64-19-7 
Synonym: Acetic acid; glacial acetic acid 
Chemical Name: Acetic Acid, Glacial 
Chemical Formula: C2-H4-O2 
 
Section 2: Composition and Information on Ingredients 
Composition: Name CAS # % by Weight Acetic acid 64-19-7 100 
 
Toxicological Data on Ingredients: Acetic acid: ORAL (LD50): Acute: 3310 mg/kg 
[Rat]. 4960 mg/kg [Mouse]. 3530 mg/kg [Rat]. DERMAL (LD50): Acute: 1060 mg/kg 
[Rabbit]. VAPOR (LC50): Acute: 5620 ppm 1 hours [Mouse]. 
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Section 3: Hazards Identification 
Potential Acute Health Effects: Very hazardous in case of skin contact (irritant), of 
eye contact (irritant), of ingestion, of inhalation. Hazardous in case of skin contact 
(corrosive, permeator), of eye contact (corrosive). Liquid or spray mist may produce 
tissue damage particularly on mucous membranes of eyes, mouth and respiratory 
tract. Skin contact may produce burns. Inhalation of the spray mist may produce 
severe irritation of respiratory tract, characterized by coughing, choking, or 
shortness of breath. Inflammation of the eye is characterized by redness, watering, 
and itching. Skin inflammation is characterized by itching, scaling, reddening, or, 
occasionally, blistering. 
 
Potential Chronic Health Effects: Hazardous in case of skin contact (irritant), of  
ingestion, of inhalation. CARCINOGENIC EFFECTS: Not available. MUTAGENIC 
EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or 
yeast. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not 
available. The substance may be toxic to kidneys, mucous membranes, skin, teeth. 
Repeated or prolonged exposure to the substance can produce target organs damage. 
Repeated or prolonged contact with spray mist may produce chronic eye irritation 
and severe skin irritation. Repeated or prolonged exposure to spray mist may 
produce respiratory tract irritation leading to frequent attacks of bronchial infection. 
 
Section 4: First Aid Measures 
Eye Contact: 
Check for and remove any contact lenses. In case of contact, immediately flush eyes 
with plenty of water for at least 15 minutes. Cold water may be used. Get medical 
attention immediately.  
Skin Contact: In case of contact, immediately flush skin with plenty of water for at 
least 15 minutes while removing contaminated clothing and shoes. Cover the 
irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. 
Thoroughly clean shoes before reuse. Get medical attention immediately. 
Serious Skin Contact: Wash with a disinfectant soap and cover the contaminated 
skin with an anti-bacterial cream. Seek immediate medical attention. 
Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. 
If breathing is difficult, give oxygen. Get medical attention immediately. 
Serious Inhalation: Evacuate the victim to a safe area as soon as possible. Loosen 
tight clothing such as a collar, tie, belt or waistband. If breathing is difficult, 
administer oxygen. If the victim is not breathing, perform mouth-to-mouth 
resuscitation. WARNING: It may be hazardous to the person providing aid to give 
mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or 
corrosive. Seek immediate medical attention. 
Ingestion: Do NOT induce vomiting unless directed to do so by medical personnel. 
Never give anything by mouth to an unconscious person. Loosen tight clothing such 
as a collar, tie, belt or waistband. Get medical attention if symptoms appear. 
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Section 5: Fire and Explosion Data 
Flammability of the Product: Flammable. 
Auto-Ignition Temperature: 463°C (865.4°F) 
Flash Points: CLOSED CUP: 39°C (102.2°F). OPEN CUP: 43°C (109.4°F). 
Flammable Limits: LOWER: 4% UPPER: 19.9% 
Products of Combustion: These products are carbon oxides (CO, CO2). 
Fire Hazards in Presence of Various Substances: 
Flammable in presence of open flames and sparks, of heat. Slightly flammable to 
flammable in presence of oxidizing materials, of metals. 
Explosion Hazards in Presence of Various Substances: 
Risks of explosion of the product in presence of mechanical impact: Not available. 
Risks of explosion of the product in presence of static discharge: Not available. 
Slightly explosive in presence of oxidizing materials. 
Fire Fighting Media and Instructions: Flammable liquid, soluble or dispersed in 
water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam, water 
spray or fog. Cool containing vessels with water jet in order to prevent pressure 
build-up, autoignition or explosion. 
Special Remarks on Fire Hazards: Reacts with metals to produces flammable 
hydrogen gas. It will ignite on contact with potassium-tert-butoxide. A mixture of 
ammonium nitrate and acetic acid ignites when warmed, especially if warmed. 
Special Remarks on Explosion Hazards: Acetic acid vapors may form explosive 
mixtures with air. Reactions between acetic acid and the following materials are 
potentially explosive: 5-azidotetrazole, bromine pentafluoride, chromium trioxide, 
hydrogen peroxide, potassium permanganate, sodium peroxide, and phorphorus 
trichloride. Dilute acetic acid and dilute hydrogen can undergo an exothermic 
reaction if heated, forming peracetic acid which is explosive at 110 degrees C. 
Reaction between chlorine trifluoride and acetic acid is very violent, sometimes 
explosive. 
 
Section 6: Accidental Release Measures 
Small Spill: Dilute with water and mop up, or absorb with an inert dry material and 
place in an appropriate waste disposal container. If necessary: Neutralize the residue 
with a dilute solution of sodium carbonate. 
Large Spill: Flammable liquid. Corrosive liquid. Keep away from heat. Keep away 
from sources of ignition. Stop leak if without risk. If the product is in its solid form: 
Use a shovel to put the material into a convenient waste disposal container. If the 
product is in its liquid form: Absorb with DRY earth, sand or other non-combustible 
material. Do not get water inside container. Absorb with an inert material and put 
the spilled material in an appropriate waste disposal. Do not touch spilled material. 
Use water spray curtain to divert vapor drift. Prevent entry into sewers, basements 
or confined areas; dike if needed. Call for assistance on disposal. Neutralize the 
residue with a dilute solution of sodium carbonate. Be careful that the product is not 
present at a concentration level above TLV. Check TLV on the MSDS and with local 
authorities. 
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Section 7: Handling and Storage 
Precautions: Keep away from heat. Keep away from sources of ignition. Ground all 
equipment containing material. Do not ingest. Do not breathe gas/fumes/ 
vapor/spray. Never add water to this product. In case of insufficient ventilation, wear 
suitable respiratory equipment. If ingested, seek medical advice immediately and 
show the container or the label. Avoid contact with skin and eyes. Keep away from 
incompatibles such as oxidizing agents, reducing agents, metals, acids, alkalis. 
Storage: Store in a segregated and approved area. Keep container in a cool, well-
ventilated area. Keep container tightly closed and sealed until ready for use. Avoid all 
possible sources of ignition (spark or flame). 
 
 
Section 8: Exposure Controls/Personal Protection 
Engineering Controls: Provide exhaust ventilation or other engineering controls to 
keep the airborne concentrations of vapors below their respective threshold limit 
value. Ensure that eyewash stations and safety showers are proximal to the work-
station location. 
Personal Protection: Splash goggles. Synthetic apron. Vapor respirator. Be sure to 
use an approved/certified respirator or equivalent. Gloves (impervious). 
Personal Protection in Case of a Large Spill: Splash goggles. Full suit. Vapor 
respirator. Boots. Gloves. A self contained breathing apparatus should be used to 
avoid inhalation of the product. Suggested protective clothing might not be sufficient; 
consult a specialist BEFORE handling this product. 
Exposure Limits: TWA: 10 STEL: 15 (ppm) [Australia] TWA: 25 STEL: 27 (mg/m3) 
[Australia] TWA: 10 STEL: 15 (ppm) from NIOSH TWA: 25 STEL: 37 (mg/m3) from 
NIOSH TWA: 10 STEL: 15 (ppm) [Canada] TWA: 26 STEL: 39 (mg/m3) [Canada] 
TWA: 25 STEL: 37 (mg/m3) TWA: 10 STEL: 15 (ppm) from ACGIH (TLV) [United 
States] [1999] TWA: 10 (ppm) from OSHA (PEL) [United States] TWA: 25 (mg/m3) 
from OSHA (PEL) [United States]Consult local authorities for acceptable exposure 
limits. 
 
Section 9: Physical and Chemical Properties 
Physical state and appearance: Liquid. 
Odor: Pungent, vinegar-like, sour (Strong.) 
Taste: Vinegar, sour (Strong.) 
Molecular Weight: 60.05 g/mole 
Color: Colorless. Clear (Light.) 
pH (1% soln/water): 2 [Acidic.] 
Boiling Point: 118.1°C (244.6°F) 
Melting Point: 16.6°C (61.9°F) 
Critical Temperature: 321.67°C (611°F) 
Specific Gravity: 1.049 (Water = 1) 
Vapor Pressure: 1.5 kPa (@ 20°C) 
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Vapor Density: 2.07 (Air = 1) 
Odor Threshold: 0.48 ppm 
Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.2 
Dispersion Properties: See solubility in water, diethyl ether, acetone. 
Solubility: Easily soluble in cold water, hot water. Soluble in diethyl ether, acetone. 
Miscible with Glycerol, alcohol, Benzene, Carbon Tetrachloride. Practically insoluble 
in Carbon Disulfide. 
 
Section 10: Stability and Reactivity Data 
Stability: The product is stable. 
Conditions of Instability: Heat, ignition sources, incompatible materials 
Incompatibility with various substances: Reactive with oxidizing agents, reducing 
agents, metals, acids, alkalis. 
Corrosivity: Highly corrosive in presence of stainless steel(304). Slightly corrosive 
in presence of aluminum, of copper. Non-corrosive in 
presence of stainless steel(316). 
Special Remarks on Reactivity: Reacts violently with strong oxidizing agents, 
acetaldehyde, and acetic anhydride. Material can react with metals, strong bases, 
amines, carbonates, hydroxides, phosphates, many oxides,cyanides, sulfides, chromic 
acid, nitric acid, hydrogen peroxide, carbonates. ammonium nitrate, ammonium 
thiosulfate, chlorine trifluoride, chlorosulfonic acid, perchloric acid, permanganates, 
xylene, oleum, potassium hydroxide, sodium hydroxide, phosphorus isocyanate, 
ethylenediamine, ethylene  amine. 
Special Remarks on Corrosivity: Moderate corrosive effect on bronze. No corrosion 
data on brass 
Polymerization: Will not occur. 

 

1.2.9 Caustic lye 

 
MATERIAL SAFETY DATA SHEET 
SODIUM HYDROXIDE LIQUID 48% 
SECTION 1 CHEMICAL PRODUCT  
PRODUCT IDENTIFIER: SODIUM HYDROXIDE, LIQUID (L-NaOH) 
RECOMMENDED USAGE: Neutralizing agent, industrial cleaner, pulping and 
bleaching, catalyst 
 
SECTION 2 HAZARDS IDENTIFICATION 
Hazard Statements 
DANGER! 
EXTREMELY CORROSIVE 
Fatal if inhaled. Avoid to be swallowed. Causes severe skin burns and eye damage. 
Can cause blindness, permanent scarring and death. Toxic if swallowed and in 
contact with skin Suspected of damaging the unborn child. Suspected of causing 
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genetic defects. May cause damage to cardiovascular, respiratory, nervous, and 
gastrointestinal systems and liver and blood through prolonged or repeated 
exposure. Harmful to aquatic life. 
 
Precautionary Statements 
Do not breathe mist/vapors. 
Keep container tightly closed. 
Wear protective gloves and eye/face protection. 
Store container tightly closed in cool/ well-ventilated 
place. Wash thoroughly after handling. 
 
SECTION 3 COMPOSITION, INFORMATION ON INGREDIENTS 
CHEMICAL IDENTITY: SODIUM HYDROXIDE, LIQUID 
TRADE NAMES/SYNONYMS: CAUSTIC SODA; SODA LYE; LYE; LIQUID; SODIUM 
HYDRATE; SODIUM HYDROXIDE (NaOH); 
LIQUID  
CAS NUMBER: 1310-73-2 
MINIMUM PERCENTAGE: 48% 
 
SECTION 4 FIRST AID MEASURES 
INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial 
respiration if not breathing. If breathing is difficult, oxygen should be administered 
by qualified personnel. Get immediate medical attention. 
SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while 
removing contaminated clothing and shoes. Get immediate medical attention. 
Thoroughly clean and dry contaminated clothing and shoes before reuse. Destroy 
contaminated shoes. 
EYE CONTACT: Immediately flush eyes with plenty of water for at least 15minutes. 
Then get immediate medical attention. 
INGESTION: If swallowed, drink plenty of water, do NOT induce vomiting. Get 
immediate medical attention. 
 
SECTION 5 FIRE FIGHTING MEASURES 
SUITABLE EXTINGUISHING MEDIA: regular dry chemical, carbon dioxide, water, 
regular foam Large fires: Use regular foam or flood with fine water spray. FIRE AND 
EXPLOSION HAZARDS: Negligible fire hazard. FIRE FIGHTING: Move container from 
fire area if it can be done without risk. Cool containers with water spray until well 
after the fire is out. Stay away from the ends of tanks. 
 
SECTION 6 ACCIDENTAL RELEASE MEASURES 
PERSONAL PRECAUTIONS, PROTECTIVE EQUIPMENT & EMERGENCY PROCEDURES: 
- ENVIRONMENT PRECAUTION: 
SOIL RELEASE: Dig holding area such as lagoon, pond or pit for containment. Cover 
with plastic sheet or tarp to minimize spreading and protect from contact with water. 
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WATER RELEASE: Neutralize. 
- METHODS & MATERIALS FOR CONTAINMENT & CLEANING UP 
Do not touch spilled material. Stop leak if possible without personal risk. 
Small spills: Absorb with sand or other non-combustible material. Collect spilled 
material in appropriate container for disposal.  
Small dry spills: Move containers away from spill to a safe area. 
Large spills: Dike for later disposal. Keep unnecessary people away, isolate hazard 
area and deny entry.  
 
SECTION 7 HANDLING AND STORAGE 
- PRECAUTIONS FOR SAFE HANDLING: 
Use smallest possible amounts in designated areas with adequate ventilation. Keep 
containers closed when not in use. Empty containers may contain hazardous 
residues. Transfer solids using tools or equipment, which are corrosion - resistant. 
Cautiously, transfer into sturdy containers made of compatible materials. Never 
return contaminated material to its original container. Considerable heat is 
generated when diluted with water. Proper handling procedures must be followed to 
prevent vigorous boiling, splattering or violent eruption of the diluted solution. 
Never add water to caustic. ALWAYS ADD CAUSTIC TO WATER and provide 
agitation. When mixing with water, stir small amounts in slowly. Use cold water to 
prevent excessive heat generation. In general, keep solid sodium hydroxide away 
from water. Post “DO NOT USE WATER” signs in area of use to prevent accidental 
contact - PRECAUTIONS FOR SAFE STORAGE (including any incompatibilities): Store 
in a cool, dry, well-ventilated area. This material absorbs water. Keep containers 
tightly closed when not in use and when empty. Protect from damage. Store away 
from incompatable materials such as strong acids, nitroaromatic, nitroparaffinnic or 
organohalogen compounds. Use corrosion-resistant structural materials and lighting 
and ventilation systems in the storage area. Containers made of nickel alloys are 
preferred. Steel containers are acceptable if temperatures are not elevated. Nickel is 
the preferred metal fro handling this product. Plastics or plastic-lined steel, or FRP 
tanks of derakane vinyl ester resin may be suitable. If outdoor storage of pearl 
caustic is unavailable, the pallets should be protected against extremes of weather. 
Do not expose sealed containers to temperatures above 40°C (104°F) 
 
SECTION 8 EXPOSURE CONTROLS, PERSONAL PROTECTION 
CONTROL PARAMETERS: 
OCCUPATIONAL EXPOSURE LIMIT or BIOLOGICAL LIMIT VALUE: 
2 mg/m3 OSHA TWA 
2 mg/m3 ACGIH ceiling 
2 mg/m3 NIOSH recommended ceiling 
APPROPRIATE ENGINEERING CONTROLS: 
Local exhaust ventilation should be applied wherever there is an incidence of point 
source emissions or dispersion of regulated contaminants in the work area. 
Ventilation control of the contaminant as close to its point of generation is both the 
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most economical and safest method to minimize personnel exposure to airborne 
contaminants. The most effective measures are the total enclosure of processes and 
the mechanization of handling procedures to prevent all personal contact. 
VENTILATION: Ensure compliance with applicable exposure limits. 
 
PERSONAL PROTECTIVE EQIPMENT 
Maintain eye wash fountain and quick-drench facilities in work area. Detailed 
requirements for personal protective equipment should be established on a site-
specific basis. EYE PROTECTION: Wear full face-shield and chemical safety goggles 
when there is potential for contact. Skin Protection: Wear appropriate personal 
protective clothing to prevent skin contact. Chemical protective clothing composed of 
natural rubber, neoprene, nitrile, or styrene/butadiene (SBR)-coated fabric is highly 
recommended, having break through times greater than one hour. Butyl rubber, 
polyethylene, chlorinated polyurethane, or polyvinyl alcohol may be used but data 
suggests breakthrough times of approximately an hour or more. 
 
RESPIRATORY PROTECTION: 
Up To 10 mg/m3 : Supplied Air Respirator (SAR) operated in a continuous-flow 
mode, eye protection needed; or full-facepiece respirator with high-efficiency 
particulate filter(s); or powered air-purifying respirator with dust and mist filter(s), 
eye protection needed; or full-facepiece Self-Contained Breathing Apparatus (SCBA); 
or fullfacepiece SAR. Emergency or Planned Entry into Unknown Concentrations or 
IDLH Conditions: Positive pressure, fullfacepiece SAR; or positive pressure, full-
facepiece SAR with an auxiliary positive pressure SAR. ESCAPE: Full-facepiece 
respirator with high-efficiency particulate filter(s); or escape-type SCBA 
 
SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES 
APPEARANCE 
PHYSICAL STATE: LIQUID 
COLOR: Colorless 
CHANGE IN APPEARANCE: hygroscopic 
ODOR: odorless 
ODOR THRESHOLD: Not available 
MOLECULAR FORMULA: Na-O-H 
MOLECULAR WEIGHT: 40.00 
PH: 14 (5% solution) 
MELTING POINT: 604 F (318 C) 
BOILING POINT: 2534 F (1390 C) 
VAPOR PRESSURE: 100 mmHg @ 1111 C 
VAPOR DENSITY: Not applicable 
RELATIVE GRAVITY (water=1): 2.130 
SOLUBILITY IN WATER: VERY soluble (111 g/100 mL at 20 º C(68˚F)) 
SOLVENT SOLUBILITY: Soluble: alcohol, glycerol 
Insoluble: acetone, ether 
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SECTION 10 STABILITY AND REACTIVITY 
- CHEMICAL STABILITY: Stable at room temperature. Rapidly absorbs carbon dioxide 
from the air, forming 
sodium carbonate. Slowly absorbs moisture from the air 
- POSSIBILITY OF HAZARDOUS REACTIONS: 
REACTIVITY: May react with evolution of heat on contact with water. 
- CONDITIONS TO AVOID: Water, moisture, and air. Dangerous gases may accumulate 
in confined spaces. 
May ignite or explode on contact with combustible materials. 
- INCOMPATIBILITIES: combustible materials, acids, halo carbons, metals, halogens, 
oxidizing materials, 
peroxides, metal salts 
- HAZARDOUS DECOMPOSITION PRODUCTS: Thermal decomposition ; SODIUM 
OXIDE 
POLYMERIZATION: Will not polymerize. However, it can induce hazardous 
polymerization of acetaldehyde, 
acrolein, and acrylonitrile. 
 
 
 
 
 

1.2.10 Hydrogen gas 

 
PRODUCT NAME: Hydrogen, compressed 
CHEMICAL NAME: Hydrogen FORMULA: H2 
 
SECTION 2. COMPOSITION/INFORMATION ON INGREDIENTS 
Hydrogen is sold as pure product >99% 
CAS NUMBER:1333-74-0 
EXPOSURE LIMITS: OSHA: None ACGIH: Simple asphyxiant 
 
SECTION 3. HAZARD IDENTIFICATION 
EMERGENCY OVERVIEW 
Hydrogen is a flammable, colorless, odorless, compressed gas packaged in cylinders 
at high pressure. It poses an immediate fire and explosive hazard when 
concentrations exceed 4%. It is much lighter than air and burns with an invisible 
flame. High concentrations that will cause suffocation are within the flammable 
range and must not be entered. 
 
POTENTIAL HEALTH EFFECTS INFORMATION: 
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INHALATION: Asphyxiant. It should be noted that before suffocation could occur, the 
lower flammability limit of hydrogen in air would be exceeded possibly causing both 
an oxygen-deficient and explosive atmosphere. Exposure to moderate concentrations 
may cause dizziness, headache, nausea and unconsciousness. Exposure to 
atmospheres containing 8-10% or less oxygen will quickly bring about 
unconsciousness without warning leaving individuals unable to protect themselves. 
Lack of sufficient oxygen may cause serious injury or death. 
EYE CONTACT: None 
SKIN CONTACT: None 
CHRONIC EFFECTS: None 
OTHER EFFECTS OF OVEREXPOSURE: None 
EXPOSURE INFORMATION: 
ROUTE OF ENTRY: Inhalation 
TARGET ORGANS: None 
EFFECT: Asphyxiation (suffocation) 
SYMPTOMS: Exposure to an oxygen-deficient atmosphere (<19.5%) may cause 
dizziness, drowsiness, nausea, vomiting, excess salivation, diminished mental 
alertness, loss of consciousness, and death. 
MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE: None 
CARCINOGENIC POTENTIAL: Hydrogen is not listed by NTP, OSHA or IARC. 
 
SECTION 4. FIRST AID 
INHALATION: Persons suffering from lack of oxygen should be removed to fresh air. 
If victim is not breathing, administer artificial respiration. If breathing is difficult, 
administer oxygen. Obtain prompt medical attention. 
SKIN CONTACT: None 
EYE CONTACT: None 
INGESTION: None 
NOTES TO PHYSICIAN: None 
 
SECTION 5. FIRE AND EXPLOSION 
FLASH POINT: AUTOIGNITION: FLAMMABLE LIMITS: 
Flammable gas 565.5_C (1050_F) LOWER: 4% UPPER: 74% 
EXTINGUISHING MEDIA: CO2, dry chemical, water spray or fog for surrounding 
area. Do not extinguish until hydrogen source is shut off. 
HAZARDOUS COMBUSTION PRODUCTS: None 
SPECIAL FIRE FIGHTING INSTRUCTIONS: Evacuate all personnel from danger area. 
Immediately cool container with water spray from maximum distance, taking care 
not to extinguish flames. If flames are accidentally extinguished, explosive re-ignition 
may occur. Stop flow of gas if without risk while continuing cooling water spray. 
UNUSUAL FIRE AND EXPLOSION HAZARDS: Burns with a pale blue, nearly invisible 
flame. Hydrogen is easily ignited with low-ignition energy, including static electricity. 
Hydrogen is lighter than air and can accumulate in the upper sections of enclosed 
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spaces. Pressure in a container can build up due to heat, and it may rupture if 
pressure relief devices should fail to function. 
 
SECTION 6. ACCIDENTAL RELEASE MEASURES 
Evacuate immediate area. Eliminate any possible sources of ignition, and provide 
maximum explosion proof ventilation. Shut off source of hydrogen, if possible. If 
leaking from cylinder, or valve, call the Air Products' emergency phone number. The 
presence of a hydrogen flame can be detected by approaching cautiously with an 
outstretched straw broom to make the flame visible. 
 
 
SECTION 7. HANDLING AND STORAGE 
STORAGE: Specific requirements are listed in NFPA 50A. Cylinder storage locations 
should be wellprotected, well-ventilated, dry, and separated from combustible 
materials. Cylinders should never knowingly be allowed to reach a temperature 
exceeding 125 _F (52 _C). Cylinders of hydrogen should be separated from oxygen 
cylinders or other oxidizers by a minimum distance of 20 ft., or by a barrier of 
noncombustible material at least 5 ft. high having a fire resistance rating of at least _ 
hour. Cylinders should be stored upright with valve protection cap in place and 
firmly secured to prevent falling or being knocked over. Protect cylinders from 
physical damage; do not drag, roll, slide or drop. Use a suitable hand truck for 
cylinder movement. Post "No Smoking or Open Flames" signs in the storage areas. 
There should be no sources of ignition. All electrical equipment should be explosion 
proof in the storage and use areas. Storage areas must meet national electric codes 
for class 1 hazardous areas.  
 
HANDLING: Do not "open" hydrogen cylinder valve before connecting it, since self-
ignition may occur. Hydrogen is the lightest gas known and may collect in the top of 
buildings with out proper ventilation. It may leak out of a system which is gas-tight 
for air or other gases. Leak check system with leak detection solution, never with 
flame. If user experiences difficulty operating cylinder valve, discontinue use and 
contact supplier. Use only approved CGA connections. DO NOT USE ADAPTERS. 
Never insert an object (e.g., wrench, screwdriver, pry bar, etc.) into valve cap 
openings. Doing so may damage valve, causing a leak to occur. Use an adjustable 
strap wrench to remove over-tight or rusted caps. Never strike an arc on a 
compressed gas cylinder or make a cylinder a part of an electrical circuit. 
SPECIAL PRECAUTIONS: Use piping and equipment adequately designed to 
withstand pressures to be encountered. Use a check valve or other protective 
apparatus in any line or piping from the cylinder to prevent reverse flow. 
 
SECTION 8. PERSONAL PROTECTION/EXPOSURE CONTROLS 
ENGINEERING CONTROLS: Provide natural or explosion-proof ventilation adequate 
to ensure hydrogen does not reach its lower explosive limit of 4%. 
RESPIRATORY PROTECTION: 
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General Use: None 
Emergency Use: Air supplied respirators are required in oxygen-deficient 
atmospheres. Before entering area you must check for flammable or oxygen-deficient 
atmospheres. 
PROTECTIVE GLOVES: Work gloves are recommended when handling cylinders. 
EYE PROTECTION: Safety glasses are recommended when handling cylinders. 
OTHER PROTECTIVE EQUIPMENT: Safety shoes are recommended when handling 
cylinders. 
 
SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES 
APPEARANCE AND STATE: Colorless gas at normal temperature and pressure. 
ODOR: Odorless 
MOLECULAR WEIGHT: 2.016 
BOILING POINT (1 atm): -423.0 _F (-252.8 _C) 
SPECIFIC GRAVITY (Air =1): 0.06960 
FREEZING POINT/MELTING POINT: -434.5 °F (-259.2 _C) 
VAPOR PRESSURE (at 70 F): Not applicable 
GAS DENSITY (At 70 F (21.1 C) and 1 atm): 0.00521 lb/ft3 (0.08342 kg/m3) 
SOLUBILITY IN WATER (Vol/Vol at 60 F (15.6 C)): 0.019 
SPECIFIC VOLUME (At 70 F (21.1 C) and 1 atm): 192 ft3/lb (11.99m3/kg) 
 
SECTION 10. REACTIVITY/STABILITY 
CHEMICAL STABILITY: Stable 
CONDITIONS TO AVOID: None 
INCOMPATIBILITY (Materials to Avoid): Oxidizing agents. Some steels are 
susceptible to hydrogen embrittlement at high pressures and temperatures. 
REACTIVITY: 
A) HAZARDOUS DECOMPOSITION PRODUCTS: None 
B) HAZARDOUS POLYMERIZATION: Will not occur. 
 
SECTION 11. TOXICOLOGICAL INFORMATION 
Hydrogen is a simple asphyxiant. 
 


