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Course:
AG-VT - 02.424 Veterinary Technology

Unit 1

Lesson 1:
MSDS and Concentration
Georgia Performance Standards:
AG-VT-1 - (a - b)
Academic Standards:




 SCSh 2,  SEV4,   SEV5
National Standards: 






Objectives: 
1. Read an MSDS and locate important safety information

2.  Conduct mathematical equations to determine chemical concentrations

Teaching Time:

2 Hours
Grades: 9-12

Essential Question: What are Material Safety Data Sheets and how do we calculate chemical concentration?
Unit Understandings, Themes, and Concepts:  Students will be able to understand, explain, and interpret the importance of MSDS and how to calculate concentrations of chemicals.
Primary Learning Goals:  Students will learn the importance of MDSD and how they make life safer. Also students will use math to calculate concentration of chemicals.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_ _X_ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

http://www.ilpi.com/msds/ref/concentration.html
http://www.ilpi.com/msds/faq/index.html
Materials and Equipment:

Overhead projector





Transparency 

Eraser board






Handout 

LCD Projector






Computer

POWERPOINTS:



Web Resources:

http://www.ilpi.com/msds/ref/concentration.html
http://www.ilpi.com/msds/faq/index.html
Additional Web Resources:
Georgia Performance Standards:
             AG-VT-1 – (a, b)
AG-VT-1:  
Students will gain an understanding of the types of hazards common in the veterinary hospital and the organization that regulates safety standards in the workplace. 

a. Read an MSDS and locate important safety information

b. Conduct mathematical equations to determine chemical concentrations

Academic Standards:



    SCSh 2, SEV4,   SEV5
SCSh 2.  The student uses standard safety practices for all classroom laboratory and field investigations.

SEV4  The student understands and describe availability, allocation and conservation of energy and other resources.

SEV5  The student recognizes that human beings are part of the global ecosystem and evaluates the effects of human activities and technology on ecosystems. 
Lesson Introduction Activity

Lesson:
MSDS and Concentration
Assignment:


On a piece of paper, list the following items, leaving three lines under each item for additional notes:

1. Read an MSDS and locate important safety information


2. Conduct mathematical equations to determine chemical concentrations
Be prepared to share ideas with the class.

Points/Grade Available:

Lesson Introduction Activity Rubric

	Content - information is written on the topic and covers each aspect of the question. 
	50 %



	Class Discussion – participates in the class discussion on the topic. 
	50 %


Teaching Procedure

1. What is a Material Safety Data Sheet (MSDS)? 

A Material Safety Data Sheet (MSDS) is designed to provide both workers and emergency personnel with the proper procedures for handling or working with a particular substance. MSDS's include information such as physical data (melting point, boiling point, flash point etc.), toxicity, health effects, first aid, reactivity, storage, disposal, protective equipment, and spill/leak procedures. These are of particular use if a spill or other accident occurs. 

MSDS's vary in length depending on their format, content, and font.
2. Who are MSDS's for? 

	MSDS's are meant for: 

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

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

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

MSDS's are not meant for consumers. An MSDS reflects the hazards of working with the material in an occupational fashion. For example, an MSDS for paint is not highly pertinent to someone who uses a can of paint once a year, but is extremely important to someone who does this in a confined space 40 hours a week. See the question "What are my rights to an MSDS?" in the next section of this FAQ for more information. 

That said, the Household Products Database by the U.S. National Library of Medicine is a terrific resource for consumers to educate themselves on the hazards of consumer products. For example, use it to select an environmentally-friendly ant killer, to find out who manufacturers a particular product, determine what chemicals are in your shampoo, or figure out what products use xylene!
The concentration of a chemical substance expresses the amount of a substance present in a mixture. There are many different ways to express concentration. 

Chemists use the term solute to describe the substance of interest and the term solvent to describe the material in which the solute is dissolved. For example, in a can of soda pop (a solution of sugar in carbonated water), there are approximately twelve tablespoons of sugar (the solute) dissolved in the carbonated water (the solvent). In general, the component that is present in the greatest amount is termed the solvent. 




There are many ways to express concentrations. Some of the more common concentration units are: 

1. Mass per unit volume. Some MSDS's use milligrams per milliliter (mg/mL) or milligrams per cubic centimeter (mg/cm3). Note that 1 mL = 1 cm3 and that cm3 is sometimes denoted as a "cc" (see volume units and mass units). 

Mass per unit volume is handy when discussing how soluble a material is in water or a particular solvent. For example, "the solubility of substance X is 3 grams per liter". 

2. Percent by Mass. Also called weight percent or percent by weight, this is simply the mass of the solute divided by the total mass of the solution and multiplied by 100%: 
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The mass of the solution is equal to the mass of the solute plus the mass of the solvent. For example, a solution consisting of 30 grams of sodium chloride and 70 grams of water would be 30% sodium chloride by mass: [(30 g NaCl)/(30 g NaCl + 70 g water)] * 100% = 30%. 

To avoid confusion whether a solution is percent by weight or percent by volume, the symbol "w/w" (for weight to weight) is often used after the concentration such as "10% potassium iodide solution in water (w/w)". 

3. Percent by Volume. Also called volume percent or percent by volume, this is typically only used for mixtures of liquids. Percent by volume is simply the volume of the solute divided by the sum of the volumes of the other components multiplied by 100%: 
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If we mix 30 mL of ethanol and 70 mL of water, the percent ethanol by volume will be 30% BUT the total volume of the solution will NOT be 100 mL (although it will be close). That's because ethanol and water molecules interact differently with each other than they do with themselves. 

To avoid confusion whether we have a percent by weight or percent by volume solution, we could label this as "30% ethanol in water (v/v)" where v/v stands for "volume to volume". 

4. Molarity. Molarity is the number of moles of solute dissolved in one liter of solution. For example, if we have 90 grams of glucose (molar mass = 180 grams per mole) this is (90 g)/(180 g/mol) = 0.50 moles of glucose. If we place this in a flask and add water until the total volume = 1 liter we would have a 0.5 molar solution. Molarity is usually denoted with an italicized capital M, i.e. a 0.50 M solution. 

Recognize that molarity is moles of solute per liter of solution, not per liter of solvent!! Also recognize that molarity changes slightly with temperature because the volume of a solution changes with temperature. 

5. Molality. Molality is the number of moles of solute dissolved in one kilogram of solvent. Notice the two key differences between molarity and molality. Molality uses mass rather than volume and uses solvent instead of solution. 

Unlike molarity, molality is independent of temperature because mass does not change with temperature. If we were to place 90 grams of glucose (0.50 moles) in a flask and then add one kilogram of water we would have a 0.50 molal solution. Molality is usually denoted with a small italicized m, i.e. a 0.50 m solution. Note: m also has other possible meaninsg on MSDS's, so look at the context carefully. 

6. Parts per million (PPM). Parts per million works like percent by mass, but is more convenient when there is only a small amount of solute present. PPM is defined as the mass of the component in solution divided by the total mass of the solution multiplied by 106 (one million): 
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A solution with a concentration of 1 ppm has 1 gram of substance for every million grams of solution. Because the density of water is 1 g per mL and we are adding such a tiny amount of solute, the density of a solution at such a low concentration is approximately 1 g per mL. Therefore, in general, one ppm implies one milligram of solute per liter of solution. 

Finally, recognize that one percent = 10,000 ppm. Therefore, something that has a concentration of 300 ppm could also be said to have a concentration of (300 ppm)/(10,000 ppm/percent) = 0.03% percent by mass. 

7. Parts per billion (PPB). This works like above, but we multiply by one billion (109; caution: the word billion has different meanings in different countries). A solution with 1 ppb of solute has 1 microgram (10-6 g) of material per liter. 

8. Parts per trillion (PPT). This works like parts per million and parts per billion except that we multiply by one trillion (1012). There are few, if any, solutes which are harmful at concentrations as low as 1 ppt. Note: "ppt" is sometimes used as laboratory shorthand for precipitate, which is entirely unrelated. 

Summary                                                                                                        

Evaluation

Written test

Daily Notes

Class Participation

Individual Learning Assignment

Daily Food Log

Group Learning Activity

Presentation Learning Activity

Individual Learning Activity

Lesson:
MSDS and Concentration
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1. Read an MSDS and locate important safety information

2. Conduct mathematical equations to determine chemical concentrations
Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: MSDS and Concentration


Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. Read an MSDS and locate important safety information

2. Conduct mathematical equations to determine chemical concentrations


Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric
	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
MSDS and Concentration
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1. Read an MSDS and locate important safety information

2. Conduct mathematical equations to determine chemical concentrations


Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes

Essential Question: What are Material Safety Data Sheets and how do we calculate chemical concentration?
Vocabulary

Hazard
Consumers

Concentrations

Solvent

Solution

Lesson Evaluation

1- Physical data on the MSDS should include?
2- What does mg/ml stand for?

3- Define Molarity.

4- What does PPM stand for?

Lesson Evaluation Key

1- Melting point, boiling point, flash point.
2- Milligrams per milliliter.

3- Molarity is the number of moles of solute dissolved in one liter of solution
4- Parts per Million
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