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I.  
GENERAL COURSE INFORMATION


Course Number:

 HZMT 1950

Course Title:


Characteristics of Hazardous Materials

Credit Hours:
 

3 Credit Hours


Prerequisites:


None

Division and Discipline:
Career and Technical Education/Hazardous Materials Management
Course Description:

This course focuses on the basic concepts needed by first responders, emergency operations personnel, industry, and law enforcement to evaluate the potential hazards and behaviors of materials considered hazardous. It examines the reasons for the chemical behavior of hazardous materials and is designed to improve decision-making in safety operations, handling, entrance protection, mitigation, and decontamination procedures.  Units of the course include the Periodic Table, chemical and physical aspects of chemical compounds and how these properties affect emergency incidents, salts, non-salts, the hydrocarbon family, hydrocarbon derivatives, and physical process of combustion.

II.  
CLASSROOM POLICY
Students and faculty of Barton Community College constitute a special community engaged in the process of education. The college assumes that its students and faculty will demonstrate a code of personal honor, which is based on courtesy, integrity, common sense, and respect for others both within and outside the classroom.

The college reserves the right to suspend a student for conduct that is detrimental to the college’s educational endeavors as outlined in the College catalog.  

Plagiarism on any academic endeavors at Barton Community College will not be tolerated. Learn the rules of, and avoid instances of, intentional or unintentional plagiarism.

Anyone seeking an accommodation under provisions of the Americans with Disabilities Act should notify Student Support Services.

For specific College policies and notices concerning:  Non-discrimination, Civil Rights Act of 1964, Family Educational Rights and Privacy Act (FERPA), Sexual Harassment, Academic Clemency Policy and Academic Suspension, visit the Barton County Community College, Ft. Riley website at http:fr.barton.cc.fr.us/.

III.  
COURSE AS VIEWED IN THE TOTAL CURRICULUM
This course introduces the student to the chemical characteristics, physical characteristics, hazards, and combustion characteristics of the most commonly encountered hazardous materials. The course provides the student with an understanding of how hazardous materials can influence response operations as well as incident scene management.

IV. ASSESSMENT OF STUDENT LEARNING/COURSE OUTCOMES

Barton Community College is committed to the assessment of student learning and to quality education.  Assessment activities provide a means to develop an understanding of how students learn, what they know, and what they can do with their knowledge.  Results from these various activities guide Barton, as a learning college, in finding ways to improve student learning.

1. Demonstrate an understanding of the periodic table and the most frequently used chemical symbols.
2. Explain the concept of the bonding process and how elements combine to form chemical compounds.
3. Identify and explain the differences in bond types 
4. Analyze formulas for hydrocarbons and other organic compounds to determine characteristics.
5. Describe the basic characteristics of combustion.
6. Explain the physical properties of flammable and combustible liquids.
7. Describe the basic characteristics and hazards of compressed gases.

8. Describe the basic characteristics and hazards of combustible solids.
9. Describe the basic characteristics and hazards of Oxidizing agents.
10. Describe the basic characteristics and hazards of corrosive materials.
11. Describe the basic characteristics of polymers.

12. Describe the basic characteristics and types of ionizing radiation.

13. Describe the basic characteristics of water and air reactive materials.

14. Describe the basic characteristics of toxic materials.

V.  
COURSE COMPETENCIES
1. Demonstrate an understanding of the periodic table and the most frequently used chemical symbols.
a. Use the periodic table to identify symbols, names of elements, and atomic numbers.

b. Determine the logical systematic order of elements in the periodic table.

c. Explain the octet rule.

d. Determine atomic weight of the proton and neutron.

e. Explain the “family effect.”

2. Explain the concept of the bonding process and how elements combine to form chemical compounds.

a. Explain ionic bonding (salts).

b. Explain cations and anions.

c. Explain valence.

d. Use formulas to balance compounds from salts.

e. Identify characteristics of oxyions.

3. Identify and explain the differences in bond types. 

a. Explain covalent bonding.

b. Distinguish between covalent and ionic bonding.

c. Distinguish a multiple bond within a compound by illustrating its structure correctly. 

d. Apply the dash method correctly by using illustrations, which depict the structure of compounds.

e. Identify types of multiple bonds and their characteristics. 

4. Analyze formulas for hydrocarbons and other organic compounds to determine characteristics. 

a. Identify hydrocarbons and other organic compounds, and deduce the chemical characteristics that determine their hazardous properties.

b. Distinguish between alkanes, alkenes, and alkynes.

c. Use formulas to identify the organic family to which a particular compound belongs.

d. Use formulas to identify saturated, unsaturated, or aromatic type bonds.

e. Determine whether a given compound has a straight, branched, or cyclic in shape.

f. Explain isomers and the branching “effect.”

g. Identify general formulas and characteristics of alcohols, ethers, peroxides, ketones, aldehydes, esters, and amines.

h. Identify a benzene ring, some of its’ common derivatives and their hazardous properties.

5. Describe the basic characteristics of combustion.
a. Describe the fire triangle and the tetrahedron of fire.

b. Describe and distinguish between the different types of oxidation.

c. Define heat input/output 

d. Explain exothermic and endothermic.

e. Explain the life cycle of fire and the theories of extinguishments.

6. Explain the physical properties and hazardous of flammable and combustible liquids. .
a. Identify and define the types of flammable liquids and their hazards.

b. Explain the relationship between boiling point and vapor pressure.

c. Define flashpoint, flammable range, ignition temperature, specific gravity, vapor density, and vapor pressure.

d. Determine the amount of vapor pressure produced by various liquids.

e. Determine relative ignition temperatures and ignition characteristics from chemical composition of various flammable liquids.

f. Characterize sustained combustion of flammable liquids based on flash point, ignition temperature, flammable range, and chemical composition.

7. Describe the basic characteristics and hazards of compressed gases.
a. Identify common flammable compressed gases and their hazards.

b. Identify common nonflammable compressed gases and their hazards.

c. Explain the two forms of compressed gases.

d. Define critical temperature and pressure.

e. List the seven hazards of compressed gases.

f. Explain BLEVE.

8. Describe the basic characteristics and hazards of combustible solids.
a. Explain the six allotropes of carbon.

b. Determine the combustibility of wood and wood products.

c. Identify the largest group of elements that burn.

d. Explain how metals burn.

e. Define the hazards of combustible solids.


9. Describe the basic characteristics and hazards of Oxidizing agents.
a. Identify and distinguish the two classes of oxidizing agents.

b. Define hydroscopic and oxyion.

c. Determine the most common oxidizers.

d. Define the hazards of oxidizing agents.

10. Describe the basic characteristics and hazards of corrosive materials.
a. Apply the ph scale of measurement

b. List two types of decontamination.

c. Define concentration and strength of acids and bases.

d. Define the hazards of corrosive materials.

11. Describe the basic characteristics of polymers.

a. Identify components of polymers.

b. Identify types of substances that may polymerize.

c. Define the hazards of polymers.

12. Describe the basic characteristics and types of ionizing radiation.

a. Identify the four types of radiation particles.

b. Explain the difference between exposure and contamination in relation to a radioactive incident.

c. Explain the types of radioactive incident protective measures. 

d. Define the hazards of radiation.

13. Describe the basic characteristics water and air reactive materials.

a. Define water-reactive material.

b. Define the differences between the water-reactive hazards of the alkali metals and the alkaline earth metals.

c. Define hydrides, carbides, nitrides, azides, and phosphides.

d. Identify eleven inorganic water-reactive chlorides and associated hazards.

e. Define the hazards of water and air reactive materials.

14. Describe the basic hazards and characteristics of toxic materials.

a. Define the hazards of toxic materials.

b. List routes of entry for toxic materials

c. Explain the common methods of measurement used to determine level of exposure.

d. List the classifications of toxic materials.

VI.  
INSTRUCTOR’S EXPECTATIONS OF STUDENTS IN CLASS
VII.  
TEXTBOOKS AND SUPPLEMENT MATEIALS USED IN THE COURSE
VIII. 
REFERENCES
IX.  
METHODS OF INSTRUCTION AND EVALUATION                                                                                     

X.  
ATTENDANCE REQUIREMENTS
XI.  
COURSE OUTLINE
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