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TECH PREP/MTAG CURRICULUM

Hazardous Materials
MODULE DESCRIPTION

This module teaches students how to recognize hazardous materials in the workplace.  

MODULE OBJECTIVE

After completing this module, students should be able to interpret MSDS sheets and demonstrate their ability to identify hazardous materials.

PERFORMANCE CRITERIA

· Using an MSDS for a hazardous material, the student will be able to explain the importance of each section; record the flash point, explosive limits, specific gravity, and evaporation rate; and state in writing how each of these can contribute to a fire/explosion hazard.

· Given the three types of hazards (chemical, biological and physical), the student will be able to give three examples of each.

· The student will be able to locate and read MSDSs and state the material’s hazards, distinguish between acute and chronic exposures, and identify necessary protective equipment when working with these materials.  

· Given three different scenarios, the students will be able to determine the degree of hazard presented in each scenario and recommend appropriate and immediate as well as corrective action.

SEQUENCING
Introduction

How Materials Enter the Body

Identifying Hazardous Materials

Material Safety Data Sheets

Hazardous Ingredients Data

Physical, Fire and Explosion, and Reactivity Data

Health Hazard, Preventative, and Control Measures

Skill Check

Module Evaluation

Student Assessment Rubric

Module:  Hazardous Materials

Student: 


Date:

Location: 

Ratings:

1 =demonstrates poor 
2 =demonstrates limited
3 =demonstrates good 
4 = demonstrates excellent

understanding of core concepts
understanding of core concepts 
understanding of core concepts 
understanding of core concepts
( Cannot complete tasks
( can perform complete with supervision
( can complete tasks without supervision
( can teach tasks to others
( Makes frequent errors
( makes occasional errors
( makes few errors
( makes no errors
( Offers no suggestions
( offers suggestions
( offers effective suggestions
( offers creative & effective suggestions
	Sample MSDS review exercise
	1
	2
	3
	4

	Reason for Rating:



	Final Skill Check 
	2
	4
	6
	8

	Reason for Rating:



	Class participation
	1
	2
	3
	4

	Reason for Rating:



	TOTAL SCORE
	

	Summary Comments:




 PUGET SOUND CONSORTIUM FOR MANUFACTURING EXCELLENCE (CME)

MODULE EVALUATION SURVEY—STUDENT FORM
We would like to ask you questions about the CME module curriculum so we can make it better.  You don’t have to fill out the survey or answer all the questions.  Please don’t tell us your name.  Circle one response for each question.

1.  
Which module did you work with? (circle one)

Applied Mathematics
Career Exploration
Computer Applications
Hazardous Materials

Interpreting Technical Drawing  
Interpersonal Effectiveness 
Introduction to Manufacturing
Job Readiness


Labor in Industry 
Manufacturing Field Trip
Manufacturing Planning
Precision Measurement 

Safety in Manufacturing 
 Shop Skills  
 Statistical Process Control
  Total Quality Management

2.  
How challenging was the module?



Very easy

Easy


Challenging

Very Challenging

3. How effective were the exercises in helping you learn the material?




Very ineffective

Ineffective

Effective
 
Very Effective

4. How easy was it to stay focused on the module?




Very Difficult

Difficult


Easy


Very Easy

5. Were the objectives clear?

Yes
No

6. At the end of the module, did you feel that you met the objectives? 
 Yes
No

7. What did you like best about the module?  (if you need more space, please use the back of the sheet)

8. What was the most important thing that you learned?

9. What would you suggest to make the module better?

We want to make sure the module works well for all students.

10. Please describe yourself: (circle all that apply)

Black/African American

Pacific Islander

Latina/o American

White/Caucasian American
Asian American

Native American/Alaskan

Other (please specify):




11. Your gender: 
Male

Female
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Common Hazardous Materials in the Home

List from Federal Emergency Management Agency (FEMA)

Nearly every household uses products that contain hazardous materials.  Although the risk of a chemical accident isn’t very great, knowing how to handle and dispose of these materials properly is important.  This can be especially important in an emergency. 

(Note: B = Biological hazard, C = Chemical hazard, P = Physical hazard)
General Household

· Ammonia – C

· Cat box – B

· Chlorox/Bleach – C

· Cleaners - C

· Deodorizers – C

· Exposed nails in woodwork – P

· Fluorescent tubes (danger of cuts and blood poisoning – mercury) – B/C/P

· Household disinfectant – C

· Laser toner (carcinogen, explosive) – C

· Natural gas (furnace, heater, stove) - C

· Used handkerchiefs - B

Bathroom/Kitchen

· Baby diapers – B

· Blood on tissue paper – B

· Drain and bowl cleaners - C

· Germicides – B/C

· Hair spray (fire hazard) - C

· Injection needles (diabetics) – B

· Nail polish – C

· Nail polish remover (acetone) - C

· Oven cleaner – C

· Prescription medicines (dispose after expiration dates) – B

· Razor blades – B/P

· Rubbing alcohol - C

· Toilet bowl cleaner – C

· Used bandages – B

· Used needles (diabetics) - B

Basement/Workshop

· Gasses (propane, butane, etc.) - C

· Glass (especially broken) - P

· Gun-cleaning solvents - C

· Mercury batteries – C

· Mercury from thermometers - C

· Muriatic acid – C

· NiCad batteries - C

· Paint (oil- and water-based) – C

· Paint remover/stripper - C

· Paint thinner - C

· Solder (lead, heavy metals) – C

· TSP (trisodium phosphate) – C

· Turpentine - C

· Wood preservative – C

Garage/Automotive

· Antifreeze - C

· Auto chemicals (brake cleaner, engine cleaner, rust remover, etc.) – C

· Battery acid – C

· Brake fluid - C

· Car/Motorcycle battery (lead, acid) – C

· Diesel fuel - C

· Gasoline (explosive) – C

· Kerosene - C

· Motor or fuel oil - C

· Power steering fluid – C

· Transmission fluid – C

Deck/Lawn

· Insect repellent - B

· Propane for gas grill – C

· Charcoal starter – C

· Fertilizer – C

· Pesticides – B

· Rusty nails – P/B

Overhead 2

Federal Hazard Communication Standard:  The “Right to Know” law: 

· The manufacturer of the product and how to contact them,

· The specific chemical ingredients that are hazardous, 

· How to identify these ingredients by their physical characteristics,

· The conditions under which these ingredients will catch fire or explode,

· Other substances that the product will react, decompose, or explode if mixed with, 

· Health effects in case of exposure, 

· Precautions for safe handling, and

· Control measures in case of accidents

Handout 3

MATERIAL SAFETY DATA SHEET

SECTION 1 - PRODUCT INFORMATION

	Product Identifier: 
03-010 GLOSS WHITE LACQUER
	

	Product Use: Protective Coating 

	Manufacturer's Name: General Paint Corp. 
	Supplier's Name: General Paint Corp. 

	Street Address: 950 Raymur Ave
	Street Address: 950 Raymur Ave 

	City: Vancouver 
	Province: BC
	City: Vancouver 
	Province: BC 

	Postal Code: 
V6A 3L5
	Emergency Phone: 
(604) 253-4022
	Postal Code:
V6A 3L5
	Emergency Phone:
(604) 253-4022 


SECTION 2 - HAZARDOUS INGREDIENTS

	Hazardous Ingredients(Specific)
	%
	CAS Number
	LD 50 of Ingredient (Specify species,route)
	LC 50 of Ingredient(Specify species)

	METHYL-2-PENTANONE 
	19
	108-10-1 
	2080 mg/kg(Oral, ) 
	100 ppm(Vapor, RAT) 

	TOLUENE 
	33
	108-88-3 
	5000 mg/kg(Oral, RAT) 
	4000 ppm(Vapor, RAT) 

	AMORPHOUS FUMED SILICA 
	0.1 - 1
	112945-52-5 
	3160 mg/kg(Oral, RAT) 
	Not Available 

	DIOCTYL PHTHALATE 
	3.98 - 7
	117-81-7 
	30000 mg/kg(Oral, RAT) 
	Not Available 

	2-PROPANOL 
	3.33 - 6
	67-63-0 
	4710 mg/kg(Oral, MALE RAT) 
	17000 ppm(Vapor, RAT) 


SECTION 3 - PHYSICAL DATA

	Physical State:
Liquid
	Odour and Appearance:
liquid with a strong solvent smell
	Odour Threshold(ppm):
Not Available

	Specific Gravity: 
1.02 
	Vapor Density(air=1): 
Not Available
	Vapor Pressure(mmHg):
Not Available
	Evaporation Rate:
Not Available

	Boiling Point(º C ):
Not Available
	Freezing Point(º C ):
Not Available
	pH:
Not Applicable
	Coefficient of Water/Oil Distribution:
Not Available


SECTION 4 - FIRE AND EXPLOSION DATA

	Flammability:Yes
	If yes, Under which Conditions?flamable liquid

	Means of Extinction: Alcohol foam, Carbon dioxide, Dry chemical powder, Polymer foam, water.

	Flashpoint and Method: 
6 °C Closed Cup 
	Upper Flammable Lt (% by Volume):Not Available
	Lower Flammable Lt (% by Volume):Not Available

	Autoignition Temperature:
Not Available
	Explosion Data - Sensitivity to Impact: No
	Explosion Data - Sensitivity to Static discharges: No

	Hazardous Combustion Pdts: carbon monoxide, carbon dioxide, oxides of nitrogen 


SECTION 5 - REACTIVITY DATA

	Chemical Stability:Stable
	If Yes, Under which Conditions?Not Applicable

	Incompatibility with other substances: Yes 
	If yes, which ones?
Strong Acids 
Strong Oxidizing agents 
Strong Bases 

	Reactivity, and under what conditions? heat, ignition sources 

	

	Hazardous Decomposition Products: 


SECTION 6 - TOXICOLOGICAL PROPERTIES

	Route of Entry
	Skin Contact: Yes 
	Absorption: Yes 
	Eye Contact: Yes 
	Inhalation: Yes 
	Ingestion: Yes 

	Effects to Acute exposure to Product:
METHYL-2-PENTANONE has been known to cause NAUSEA, HEADACHE, DIZZINESS, CENTRAL NERVOUS SYSTEM DEPRESSION, CENTRAL NERVOUS SYSTEM DEPRESSION, VOMITING, DIARRHEA, SKIN IRRITATION and EYE IRRITATION. TOLUENE has been known to cause FATIGE, WEAKNESS, INCOORDINATION, HEADACHE and DIZZINESS. 2-PROPANOL has been known to cause SEVERE IRRITATION OF THE MUCOUS MEMBRANES and CENTRAL NERVOUS SYSTEM DEPRESSION. 

	Effects to Chronic exposure to Product:
METHYL-2-PENTANONE has been known to cause DERMATITIS. TOLUENE has been known to cause IMPARED MEMORY, IMPARED SPEECH, IMPARED VISION, IMPARED HEARING. DIOCTYL PHTHALATE has been known to cause DERMATITIS. 2-PROPANOL has been known to cause WEIGHT LOSS, KIDNEY DAMAGE. 

	Exposure Limits (Value,Units,By)
METHYL-2-PENTANONE: N/A 
TOLUENE: 100 PPM ACGIH
AMORPHOUS FUMED SILICA: N/A 
DIOCTYL PHTHALATE: 5 mg/m3 ACGIH
2-PROPANOL: 400 ppm ACGIH
	 Irritancy (if yes, explain)
METHYL-2-PENTANONE is a skin and eye irritant. TOLUENE is a skin and eye irritant. AMORPHOUS FUMED SILICA is a skin and eye irritant. DIOCTYL PHTHALATE is a skin and eye irritant. 2-PROPANOL is a skin and eye irritant. 

	Sensitization (if yes, explain)
TOLUENE is a skin sensitizer. 
	Carcinogenicity (if yes, explain)
DIOCTYL PHTHALATE is considered to be a Animal carcinogen. The agent is not likely to cause cancer in humans except under uncommon or unlikely routes or levels of exposure(A3) by ACGHI. DIOCTYL PHTHALATE is a reasonably anticipated carcinogen(2) by NTP. 

	Reproductive Toxicity (if yes, explain)
	Teratogenicity (if yes, explain)
METHYL-2-PENTANONE may cause birth defects. 

	Mutagenicity (if yes, explain)
DIOCTYL PHTHALATE may alter genetic material. 
	Synergistic Products (if yes, explain)


SECTION 7 - PREVENTIVE MEASURES

	Personal Protective Equipment
	Gloves: Yes 
	Respirator: Yes 
	Eye: Yes 
	Footwear: No 
	Clothing: No 
	Other: No 

	If checked, specify type:
Gloves: BUTYL RUBBER Respirator: NIOSH APPROVED Eye: SPLASH RESISTANT 

	Engineering controls (specify such as ventilation, enclosed process): 
Use mechanical ventilation to reduce exposure, ground all equipment and avoid exposure to open flames or sparks 

	Leak and Spill Procedure:
Wear adequate protective equipment and eliminate all ignition sources. Contain spill with absorbant material and place in a suitable covered and labeled container for disposal 

	Waste Disposal:
Check with Federal, Provincial and local government regulations and requirements for disposal 

	Handling Procedures Equipment:
Use in a well ventulated area. Do not use with incompatable substances and keep away from heat and all ignition sources. Use grounded and and non-sparking equipment only. 

	Storage Requirements:
Store in a cool, well ventulated area out of direct sunlight. Store away from heat and all ignition sources. Storage facility should be manufactured out of fire resistant materials. 

	Special Shipping Information:
TDG Shipping Name: PAINT Classification: 3.2 Packing Group: II Identification Number: UN1263 


SECTION 8 - FIRST AID MEASURES

	Inhalation: Remove to fresh air. Get medical help if there is any breathing dificulty 

	Ingestion: Do not induce vomiting unless directed by a physician. If conscious and alert, give two glasses of water. Seek medical attention immediately 

	Skin Contact: Remove Contaminated clothing (including shoes) and wash before reuse. Flush with large amounts of soap and water. If irritation persists, seek medical attention.

	Eye Contact: Flush eyes with large amounts of lukewarm water for 20 minutes, while holding eyelids open or until irritation subsides. If irritation persist, get medical attention.


SECTION 9 - PREPARATION INFORMATION

	Prepared by:
General Paint Technical Dept 
	Phone: 
(604) 253-3131
	Preparation Date:
Jan 03, 2003 
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GELEST, INC.

612 William Leigh Drive  Tullytown, PA 19007

Phone: (215) 547-1015

MATERIAL SAFETY DATA SHEET

EMERGENCY TELEPHONE

CHEMTREC: 1-800-429300

NAME USED ON LABEL:  ALUMINUM III ISOPROPOXIDE - AKA070

CHEMICAL NAME:  ALUMINUM III ISOPROPOXIDE 

SYNONYMS: ALUMINUM ISOPROPYLATE

CHEMICAL FAMILY:  ALUMINUM ALCOHOLATE

FORMULA: C9H21O3Al  

HMIS CODES     HEALTH: 2    FLAMMABILITY: 2    REACTIVITY: 1

INGREDIENTS

IDENTITY


CAS NO.   
 %
TLV                           

ALUMINUM III ISOPROPOXIDE
 555-31-7

>95
not established








10mg/m3 total dust

PHYSICAL DATA

Boiling Point: 135-8°/10mm   
Melting Point: (118-9°)

Specific Gravity: 1.035
Vapor Pressure @ N/A

Vapor Density: N/A

Solubility in water: reacts

% volatiles N/A

Evaporation rate: N/A

Molecular Weight: 204.25
Other: N/A

Appearance & Color: White powder, characteristic odor of isopropanol

FIRE & EXPLOSION DATA

Flash Point, COC: N/A
Autoignition Temp.: N/A

Flammability Limits-  LEL: N/A    UEL: N/A

Aluminum isopropoxide is a combustible solid.

Extinguishing Media: Water spray, foam, carbon dioxide, dry chemical.

Special Fire Fighting Procedures: Avoid eye and skin contact.  Do not breathe fumes or inhale vapors.

Unusual Fire and Explosion Hazards:  Irritating fumes and organic acid vapors may develop when material is exposed to elevated temperatures or open flame.-1-(AKA070)

ENVIRONMENTAL INFORMATION                         

Spill response:  Sweep material and  transfer to a suitable container for disposal.

Recommended Disposal: Dispose of  as solid waste.  Follow all chemical pollution control regulations. 

HEALTH HAZARD DATA

Eye Contact:  Will cause immediate or delayed severe eye irritation.  

Skin contact: May produce irritation or contact dermatitis.  Prompt and thorough washing with soap and water will reduce or eliminate potential dermal effects. 

Inhalation:  Inhalation of dust or particulates may irritate the respiratory tract.  

Oral Toxicity: oral rat, LD50: 11,300 mg/kg

Chronic Toxicity: N/A

SUGGESTED FIRST AID

EYES: In case of contact, immediately flush eyes with flowing water for at least 15 minutes.  Get medical attention.

SKIN: Flush with water, then wash with soap and water.  

INHALATION:  Move exposed individual to fresh air.  Administer oxygen if needed. Call a physician. 

INGESTION: Never give fluids or induce vomiting if patient is unconscious or having convulsions.  Get medical attention.  

REACTIVITY DATA

Stability: Stable

Conditions to avoid: Material decomposes slowly in contact with air by reaction with moisture, liberating isopropanol and aluminum hydroxide.  Avoid contact with water.

Hazardous decomposition products: Organic acid vapors and aluminum oxide fumes.

SPECIAL PROTECTION INFORMATION

Ventilation: Local exhaust is recommended.  Mechanical is recommended.

Respiratory Protection: If exposure exceeds TLV, NIOSH approved dust and mist respirator.

Eye and Face Protection: Chemical worker's goggles.  Do not wear contact lenses.

Other Clothing and Equipment: Rubber, neoprene or nitrile gloves.  An eyewash and emergency shower should be available.  Launder clothing before reuse.

OTHER PRECAUTIONS

For research and industrial use only.

Storage and Handling:  Store in sealed containers.  Do not allow dust to accumulate in work areas.

TRANSPORTATION

DOT SHIPPING NAME: None required

DOT HAZARD CLASS: None required

DOT LABEL: None required

DOT ID No: None required

Prepared by safety and environmental affairs     AKA070 ISSUE DATE 5/7/91
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HAZARDOUS INGREDIENTS

CAS Numbers:  Every chemical ingredient is identified by a unique Chemical Abstracts Service Registry Number (CAS#) that makes it possible for you or an emergency worker to look up the properties of particular chemicals.

Threshold Limit Values (TLV):  The level of exposure that the typical worker can experience without an unreasonable risk of disease or injury. TLV’s are recommended guidelines, not legal standards.  Permissible Exposure Limits (PEL’s) are the legal limits or concentrations of a chemical that workers may be exposed to under OSHA regulations.  It is important to note that though many MSDS’s may not list TLV’s, this simply means that the chemical has not gone through the rigorous and expensive process that permits scientific conclusions to be drawn about safe or hazardous exposure levels.

Lethal Doses (LD):  The amount of a substance (usually given in milligrams per kilogram of body weight) sufficient to kill a laboratory animal (generally listed as either a rat or a rabbit).  Where the substance is a gas or vapor, the figure will be given as a lethal concentration (LC) (in parts per million by volume).  

Hazardous Materials Rating Systems:

HMIS Codes:  The Hazardous Materials Identification System was developed by the National Paint & Coatings Association to help comply with the Hazard Communication Standard.  The system utilizes colored bars, numbers, and symbols to convey the hazards of certain materials.

NFPA Fire Diamond:  The National Fire Protection Association chemical labeling system provides information about the degree of hazard in a fire situation… it does not address the hazard of day-to-day exposure in the laboratory or workplace.  The system is based on a diamond shaped marking divided into 4 regions, each assigned a color, and a numerical rating in each region. The regions depict health hazard, fire hazard, reactivity hazard, and a region to indicate a reactivity with water, or other specific hazards if water reactivity is not an issue. The degrees of hazard is ranked according to the potential severity of the exposure. 

J. T. Baker SAF-T-DATA Labeling System:  The big difference between this system and the NFPA and HMIS systems is that the Baker system uses a color code to identify the safest storage scheme for a given material.  The numerical system is similar to that used by the NFPA and HMIS, with "4" indicating the highest level of danger and "0" indicating minimal or no hazard. Four hazard categories are rated: Health, Flammability, Reactivity, and Contact. The rating is accompanied by a pictogram to alert the user of the potential hazard when the hazard rating is 3 or greater.

Because they are the most commonly used and frequently confused with one another, the NFPA and HMIS coding systems are illustrated on the following pages.
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NFPA Fire Diamond

The National Fire Protection Association chemical labeling system was originally intended to provide basic information to fire fighting, emergency, and other personnel, enabling them to more easily decide whether to evacuate the area or to commence emergency control procedures. It was also intended to provide them with information to assist in selecting fire fighting tactics and emergency procedures.  It should be used in conjunction with other chemical labeling systems to maximize safe usage and storage of hazardous materials. 

The system is based on a diamond shaped marking that is divided into 4 regions, each assigned a color, and a numerical rating in each region. The regions depict health hazard, fire hazard, reactivity hazard, and a region to indicate a reactivity with water, or other specific hazards if water reactivity is not an issue. The degrees of hazard shall be ranked according to the potential severity of the exposure. Keep in mind that these ratings were devised to rate the degree of hazard in a fire situation. The disadvantage of this system, obviously, is that it does not address the hazard of day-to-day benchtop exposure in the chemical laboratory. 
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HMIS Codes
HEALTH
⁯
⁯
FLAMMABILITY

⁯
PHYSICAL HAZARD

⁯
PERSONAL PROTECTION

⁯
Health:  The numbers in the first box indicate the level of hazard from short term exposures
An asterisk in the second box indicates that chronic hazards may result from long term exposure

4
Life threatening damage may result from single exposure

3
Major injury likely 

2
Temporary or minor injury likely

1
Irritation or minor reversible injury possible

0
No significant health risk

Flammability: The numeric values indicate the level of hazard:

4
Very flammable, may ignite spontaneously with air

3
Capable of ignition under normal temperatures

2
Must be heated or exposed to high temperatures before igniting

1
Must be preheated before ignition will occur

0
Will not burn

Physical Hazard: Indicates the risk of violent chemical reaction such as explosion, decomposition, or polymerization (note, this section used to in yellow and refer to reactivity but has now been replaced by the orange, physical hazard code presented here). 

4
Readily capable of explosion or decomposition at normal temperature and pressure

3
May form explosive mixtures in the presence of water or other initiating sources

2
May undergo chemical changes with low risk of explosion

1
Normally stable but may react at high temperatures or pressures

0
Stable even under fire conditions

Personal Protection:  Letters indicate what personal protective equipment should be worn when working with the material.
A
Safety Glasses

B
Safety Glasses, Gloves

C
Safety Glasses, Gloves, Protective Apron

D
Face Shield, Gloves, Protective Apron

E
Safety Glasses, Gloves, Dust Respirator

F
Safety Glasses, Gloves, Protective Apron, Dust Respirator

G
Safety Glasses, Gloves, Vapor Respirator

H
Splash Goggles, Gloves, Protective Apron, Vapor Respirator

I
Safety Glasses, Gloves, Dust Respirator, Vapor Respirator

J
Splash Goggles, Gloves, Protective Apron, Dust Respirator, Vapor Respirator

K
Air Line Mask or Hood, Gloves, Full Suit, Boots 
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MSDS Review Sheet
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Gloss White Lacquer
Aluminum Isopropoxide


Hazardous

Ingredients

CAS #

TLV/LD

HMIS

Ratings

Specific

Gravity

Evaporation

Rate

Flash Point

Flammable

Limits
Extinguishing

Media

Reactivity 

Conditions

Incompatibles
Effects of Acute 

Exposure

Effects of Chronic

Exposure

PPE Listed

Engineering

Controls Listed

Handout 7

PHYSICAL, FIRE AND EXPLOSION, AND REACTIVITY DATA

Physical Data

Specific Gravity indicates the relationship between the volume and mass of a substance (also known as its density).  Technically, specific gravity is a ratio of the mass of a material to the mass of an equal volume of water at 39 oF (typically expressed as grams per cubic centimeter (for solids) or cubic meter (for gasses).  Substances with a larger density are heavier and/or occupy less space than those with smaller densities.  

Evaporation Rate describes the rate at which a substance will turn into a gas or vapor.  Evaporation rates are important because as a substance evaporates it can easily form a significant concentration of vapor, especially in an enclosed space. If that vapor is flammable, a fire or explosion could result. 
Fire and Explosion Data
Flash points are the temperature at which a liquid or solid gives off vapor that can form a flammable mixture with air.  The lower the flash point, the easier it is to ignite the material.  

Flammable limits: Because fire needs the right balance of fuel and oxygen to burn, it’s important to know how much air is necessary for a particular material to burn.   

· Above the upper flammable limit (UFL) the mixture of substance and air is too rich in fuel (deficient in oxygen) to burn. 

· Below the lower flammable limit (LFL) the mixture of substance and air lacks sufficient fuel (substance) to burn. 

· Any concentration between these limits can ignite or explode.  

Extinguishing Media: The substances which can be used to extinguish a fire.  Because some chemicals can actually react with water or carbon dioxide, using them to extinguish a fire would be like using gasoline to put out a wood fire. 

Reactivity Data
Reactivity:  Describes the conditions under which a substance is to likely to break down (decompose) into hazardous or explosive mixtures.
Volatility: Describes how easily a liquid will evaporate into a potentially explosive gas.  

Incompatability:  Some chemicals produce a dangerous chemical reaction when mixed resulting in an explosion, fire, or the release of toxic materials.   

Handout 8
HEALTH HAZARD, PREVENTATIVE, & CONTROL MEASURES

Health Hazard Data

Toxicity:  Describes the adverse effects of either acute (short term) or chronic (long term) exposure to a hazardous material, as well as the various routes through which the substance may enter the body (absorption through the skin or eyes, inhalation, or ingestion).  This information is helpful both in terms of knowing the health risks of working with the material and also for helping recognize the health symptoms that might indicate that someone has been accidentally exposed to the substance.  
Sensitization:  Indicates that a substantial proportion of people develop an allergic reaction after repeated exposure to a substance.

Carcinogen:  A substance that causes cancer.
Teratogen:  A substance that causes birth defects by damaging the fetus.

Mutagen: A substance that causes genetic mutations that may lead to birth defects or cancer.

Prevention and Control Measures

Personal Protective Equipment (PPE) includes all clothing and other work accessories designed to create a barrier against workplace hazards. Categories of PPE include eye & face protection (safety glasses, blast shields), respiration (dust or vapor respirators), and skin protection (hard hats, gloves, aprons, and work boots). Because PPE simply protects the user and does nothing to protect others or remove the hazard from the workplace, it should be used in conjunction with: 

1.  Engineering controls that reduce exposure to hazardous materials through the use of ventilation systems, sound-dampening materials to reduce noise levels, etc,

2.  Administrative controls: changes in work procedures such as written safety policies, rules, supervision, and training with the goal of reducing the duration, frequency, and severity of exposure to hazardous chemicals or situations, or

3.  Substitution of less hazardous materials or processes.
 Handout 9
Final Skill Check:  Sample MSDS 


BUTYL ALCOHOL, NORMAL



1. Product Identification

Synonyms: 1-Butanol; propyl carbinol; butanol; n-butyl alcohol 
CAS No.: 71-36-3 
Molecular Weight: 74.12 
Chemical Formula: CH3(CH2)2CH2OH 
Product Codes: 
J.T. Baker: 9052, 9054, 9189 
Mallinckrodt: 2978, 3000, 6938 



2. Composition/Information on Ingredients

  Ingredient                       CAS No         Percent        Hazardous

  -------------------------------------------   ------------   ------------

  n-Butyl Alcohol                 71-36-3          99 - 100%       Yes



3. Hazards Identification

Emergency Overview 
-------------------------- 
WARNING! FLAMMABLE LIQUID AND VAPOR. HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. AFFECTS CENTRAL NERVOUS SYSTEM. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. MAY AFFECT LIVER AND KIDNEYS. 



J.T. Baker SAF-T-DATA(tm) Ratings 
----------------------------------------------------------------------------------------------------------- 
Health Rating: 2 - Moderate 
Flammability Rating: 3 - Severe (Flammable) 
Reactivity Rating: 1 - Slight 
Contact Rating: 2 - Moderate 
Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES; CLASS B EXTINGUISHER. 
Storage Color Code: Red (Flammable) 
----------------------------------------------------------------------------------------------------------- 

Potential Health Effects 
---------------------------------- 
Inhalation: 
Butyl alcohols have produced few cases of poisoning in industry because of their low volatility. Causes irritation to upper respiratory tract. Difficult breathing, coughing, headache, dizziness, and drowsiness may occur. May be absorbed into the bloodstream with symptoms similar to ingestion. 
Ingestion: 
May have narcotic effect. May cause abdominal pain, nausea, headache, dizziness, and diarrhea. Large doses may affect kidneys and liver. May affect hearing. Estimated mean lethal dose is 3 - 7 ounces. 
Skin Contact: 
An irritant to the skin, causing a loss of natural oils. Can be absorbed through skin with symptoms paralleling those from ingestion. 
Eye Contact: 
Vapors can be irritating, causing tearing and pain. Splashes cause inflammation and blurred vision. 
Chronic Exposure: 
Prolonged skin contact may cause drying and cracking of skin. Hearing loss has been reported in workers chronically exposed to butyl alcohol. May affect sense of balance, liver and kidneys. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders or eye problems, or impaired liver, kidney or respiratory function may be more susceptible to the effects of the substance. 



4. First Aid Measures

Inhalation: 
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call a physician. 
Ingestion: 
Induce vomiting immediately as directed by medical personnel. Never give anything by mouth to an unconscious person. Call a physician. 
Skin Contact: 
In case of contact, immediately flush skin with plenty of water for at least 15 minutes. Remove contaminated clothing and shoes. Wash clothing before reuse. Call a physician. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. Get medical attention immediately. 



5. Fire Fighting Measures

Fire: 
Flash point: 37C (99F) CC
Autoignition temperature: 343C (649F)
Flammable limits in air % by volume: 
lel: 1.4; uel: 11.2
Flammable. Dangerous fire hazard when exposed to heat or flame. 
Explosion: 
Above flash point, vapor-air mixtures are explosive within flammable limits noted above. Vapors can flow along surfaces to distant ignition source and flash back. Sensitive to static discharge. 
Fire Extinguishing Media: 
Dry chemical, foam or carbon dioxide. Water spray may be used to keep fire exposed containers cool. 
Special Information: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with full facepiece operated in the pressure demand or other positive pressure mode. Water may be used to flush spills away from exposures and to dilute spills to non-flammable mixtures. 



6. Accidental Release Measures

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal protective equipment as specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from entering. Contain and recover liquid when possible. Use non-sparking tools and equipment. Collect liquid in an appropriate container or absorb with an inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste container. Do not use combustible materials, such as saw dust. Do not flush to sewer! If a leak or spill has not ignited, use water spray to disperse the vapors, to protect personnel attempting to stop leak, and to flush spills away from exposures. US Regulations (CERCLA) require reporting spills and releases to soil, water and air in excess of reportable quantities. The toll free number for the US Coast Guard National Response Center is (800) 424-8802. 



7. Handling and Storage

Protect against physical damage. Store in a cool, dry well-ventilated location, away from any area where the fire hazard may be acute. Outside or detached storage is preferred. Separate from incompatibles. Containers should be bonded and grounded for transfers to avoid static sparks. Storage and use areas should be No Smoking areas. Use non-sparking type tools and equipment, including explosion proof ventilation. Containers of this material may be hazardous when empty since they retain product residues (vapors, liquid); observe all warnings and precautions listed for the product. 



8. Exposure Controls/Personal Protection

Airborne Exposure Limits: 
-OSHA Permissible Exposure Limit (PEL):
100 ppm 
-ACGIH Threshold Limit Value (TLV):
20 ppm (TWA) 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the contaminant at its source, preventing dispersion of it into the general work area. Please refer to the ACGIH document, Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for details. 
Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded and engineering controls are not feasible, a full facepiece respirator with organic vapor cartridge may be worn up to 50 times the exposure limit or the maximum use concentration specified by the appropriate regulatory agency or respirator supplier, whichever is lowest. For emergencies or instances where the exposure levels are not known, use a full-facepiece positive-pressure, air-supplied respirator. WARNING: Air purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to prevent skin contact. 
Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash fountain and quick-drench facilities in work area. 



9. Physical and Chemical Properties

Appearance: 
Clear, colorless solution. 
Odor: 
Strong characteristic, mildly alcoholic odor. 
Solubility: 
9 mL/100 mL water @ 25C 
Specific Gravity: 
0.81 @ 20C/4C 
pH: 
No information found. 
% Volatiles by volume @ 21C (70F): 
100 
Boiling Point: 
118C (244F) 
Melting Point: 
-89C (-128F) 
Vapor Density (Air=1): 
2.6 
Vapor Pressure (mm Hg): 
5 @ 20C (68F) 
Evaporation Rate (BuAc=1): 
0.46 



10. Stability and Reactivity

Stability: 
Stable under ordinary conditions of use and storage. 
Hazardous Decomposition Products: 
Carbon dioxide and carbon monoxide may form when heated to decomposition. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
Strong oxidizers, strong mineral acids, halogens, aluminum, chromium trioxide, alkali metals. 
Conditions to Avoid: 
Heat, flames, ignition sources and incompatibles. 



11. Toxicological Information


Oral rat LD50: 790 mg/kg; inhalation rat LC50: 8000 ppm/4H; skin rabbit LD50: 3400 mg/kg; irritation, standard Draize, skin, rabbit, 20 mg/24H moderate; irritation, standard Draize, eye, rabbit, 2 mg/24H severe; investigated as a mutagen, reproductive effector. 

  --------\Cancer Lists\----------------------------------------------------

                                         ---NTP Carcinogen---

  Ingredient                             Known    Anticipated    IARC Category

  ------------------------------------   -----    -----------    -----------

  n-Butyl Alcohol (71-36-3)               No          No            None



12. Ecological Information

Environmental Fate: 
When released into the soil, this material is expected to readily biodegrade. When released into the soil, this material is expected to leach into groundwater. When released into the soil, this material may evaporate to a moderate extent. When released to water, this material is expected to quickly evaporate. When released into water, this material is expected to readily biodegrade. This material has a log octanol-water partition coefficient of less than 3.0. This material is not expected to significantly bioaccumulate. When released into the air, this material is expected to be readily degraded by reaction with photochemically produced hydroxyl radicals. When released into the air, this material is expected to have a half-life between 1 and 10 days. 
Environmental Toxicity: 
The LC50/96-hour values for fish are over 100 mg/l. The EC50/48-hour values for daphnia are over 100 mg/l. This material is not expected to be toxic to aquatic life. 



13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA approved incinerator or disposed in a RCRA approved waste facility. Processing, use or contamination of this product may change the waste management options. State and local disposal regulations may differ from federal disposal regulations. Dispose of container and unused contents in accordance with federal, state and local requirements. 



14. Transport Information

Domestic (Land, D.O.T.) 
----------------------- 
Proper Shipping Name: BUTANOLS 
Hazard Class: 3 
UN/NA: UN1120 
Packing Group: III 
Information reported for product/size: 200L 

International (Water, I.M.O.) 
----------------------------- 
Proper Shipping Name: BUTANOLS 
Hazard Class: 3 
UN/NA: UN1120 
Packing Group: III 
Information reported for product/size: 200L 



15. Other Information

NFPA Ratings: Health: 1 Flammability: 3 Reactivity: 0 
Label Hazard Warning: 
WARNING! FLAMMABLE LIQUID AND VAPOR. HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. AFFECTS CENTRAL NERVOUS SYSTEM. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. MAY AFFECT LIVER AND KIDNEYS. 
Label Precautions: 
Keep away from heat, sparks and flame.
Keep container closed.
Avoid breathing vapor or mist.
Use only with adequate ventilation.
Avoid contact with eyes, skin and clothing.
Wash thoroughly after handling. 
Label First Aid: 
If swallowed, induce vomiting immediately as directed by medical personnel. Never give anything by mouth to an unconscious person. If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. In case of contact, immediately flush eyes or skin with plenty of water for at least 15 minutes. Remove contaminated clothing and shoes. Wash clothing before reuse. In all cases call a physician. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
MSDS Section(s) changed since last revision of document include: 8. 
Disclaimer: 
****************************************************************************
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the appropriate precautionary handling of the material by a properly trained person using this product. Individuals receiving the information must exercise their independent judgment in determining its appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION. 
****************************************************************************
Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.) 

Handout 10
Final Skill Check

Student Name:  






Directions:  Use the MSDS provided to answer the following questions.  

Questions 1-18 are worth 1 point each, Questions 19 & 20 are worth 6 points each.

1) [image: image3.wmf]

part1

What is the emergency telephone number for information from the manufacturer?  

2) Where is the manufacturer located?

3) What is the Chemical Abstracts Number for butyl alcohol?

4) What is the permissible exposure limit for butyl alcohol? 

5) What dose of butyl alcohol is lethal for a rabbit?

6) What is the flash point for butyl alcohol?

7) Does Butyl alcohol have a recognizable odor?  

8) What is the boiling point of butyl alcohol?

9) Is the vapor density of butyl alcohol greater or less than that of air? 

10) What are the upper and lower flammable limits for butyl alcohol?  

11) Is a carbon dioxide extinguisher an acceptable extinguishing medium for butyl alcohol?  

12) What is the NFPA fire rating for butyl alcohol?

13) What substances is butyl alcohol not compatible with?  

14) When butyl alcohol is heated, what substances may be released into the air?  

15) What symptoms can chronic exposure to butyl alcohol result in?

16) What kinds of personal protective equipment are recommended for working with butyl alcohol?

17) Is a dust or vapor respirator recommended for when the concentration of butyl alcohol exceeds exposure limits?

18) What are the JT Baker SAF-T-Data ratings for butyl alcohol?

19) List and explain the relevance of three characteristics of butyl alcohol that account for its given health rating? (use the other side of this sheet if necessary) (6 points)

20)  List and explain the relevance of three characteristics of butyl alcohol that account for its given flammability rating?  (use the other side of this sheet if necessary) (6 points) 

Handout 11
Answer Key:  Final Skill Check

Student Name:  






Directions:  Use the MSDS provided to answer the following questions.  

Questions 1-18 are worth 1 point each, Questions 19 & 20 are worth 6 points each.

1) [image: image4.wmf]

part1

What is the emergency telephone number for information from the manufacturer?  

908-859-2151

2) Where is the manufacturer located?

Phillipsburg, NJ

3) What is the Chemical Abstracts Number for butyl alcohol?

71-36-3

4) What is the permissible exposure limit for butyl alcohol? 

100 ppm

5) What dose of butyl alcohol is lethal for a rabbit?



3400 mg/kg

6) What is the flash point for butyl alcohol?

37C

7) Does Butyl alcohol have a recognizable odor?  

Yes

8) What is the boiling point of butyl alcohol?



118C

9) Is the vapor density of butyl alcohol greater or less than that of air? 

Greater than (2.6)

10) What are the upper and lower flammable limits for butyl alcohol?  

Lel=1.4 %, uel=11.2%

11) Is a carbon dioxide extinguisher an acceptable extinguishing medium for butyl alcohol?  



yes

12) What is the NFPA fire rating for butyl alcohol?



3

13) What substances is butyl alcohol not compatible with?  

Strong oxidizers, strong mineral acids, halogens, aluminum, chromium trioxide, alkali metals

14) When butyl alcohol is heated, what substances may be released into the air?  

Carbon dioxide and carbon monoxide

15) What symptoms can chronic exposure to butyl alcohol result in?



Dry and cracking skin, hearing loss, impaired balance, liver, and kidneys

16) What kinds of personal protective equipment are recommended for working with butyl alcohol?

Goggles, lab coat, gloves, boots, apron or overalls, full face shield where splashing is possible

17) Is a dust or vapor respirator recommended for when the concentration of butyl alcohol exceeds exposure limits?



vapor

18) What are the JT Baker SAF-T-Data ratings for butyl alcohol?



Health: 2, flammability: 3, reactivity: 1, contact: 2

19) List and explain the relevance of three characteristics of butyl alcohol that account for its given health rating? (use the other side of this sheet if necessary) (6 points)

Acceptable answers include:

· Estimated mean lethal dose: 3-7 ounces

· PEL is 100ppm

· Either of the measures for LD (790 for rat, 3400 for rabbit) 

· Possible mutagen

· Listing of any of the potential health effects such as irritation to respiratory tract, difficult breathing, coughing, headache, dizziness, drowsiness, abdominal pain, nausea, diarrhea, kidney, liver, or hearing impairment, skin irritation, blurred vision, etc.

20)  List and explain the relevance of three characteristics of butyl alcohol that account for its given flammability rating?  (use the other side of this sheet if necessary) (6 points) 

Acceptable answers include:

· relatively low flash point (37C)

· large difference between lower and upper flammable limits (1.4 - 11.2%) mean that vapors are flammable through a wide range

· Vapors are sensitive to static discharge
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