Industrial Hygiene
Gases, Vapors, and Solvents
Study Questions

Vocabulary Terms

gas


vapor


solvent


solute


solution


states of matter


phase change


normal temperature and pressure (NTP)


volatility


polarity


dipolar molecule

boiling point


vapor pressure


threshold limit value (TLV)


recommended exposure limit (REL)


permissable exposure limit (PEL)


maximum workplace concentration (MAK)


organic chemicstry



aliphatic



cyclic



aromatic



halogenated



ketones, esters, alcohols, ethers


cryogenic


dewar


pyrophoric


combustion



deflagration



explosion



detonation


flash point


flammable


combustible


fire point


flammable range/explosive range


lower flammable limit (LFL)/lower explosive limit (LEL)


upper flammable limit (UFL)/upper explosive limit (UEL)

asphxiant



simple asphyxiant



chemical asphyxiant


chlorofluorocarbon (CFC)


hydrochlorofluorocarbon (HCFC)


photochemical smog


ozone



ozone depleting substance (ODS)


greenhouse effect

Essay

Describe the three states of matter in terms of physical attributes and energy states.



Be able to name and describe the phase changes for a given substance.


Describe the structure of the water molecule.


What is meant by “like dissolves like”?


Identify and briefly describe the four hazards associated with exposure to solvents.

Describe how the ‘mode of use’ of a solvent can increase its hazard potential.


Describe the relationship between ‘pressure’ and ‘boiling point’.


Describe the relationship between the number of carbon atoms in molecules of the same functional 


  group and boiling point.


How is volatility related to temperature?


Describe the relationship between ‘temperature’ and ‘vapor pressure’.


What is the general trend between the vapor pressures of liquids and the boiling points of those same 


  liquids?


List four safety considerations when opening drums of volatile liquids.

List and briefly describe four ‘exposure guidelines’ developed by different organizations.


Correctly identify the class of organic solvent based on a skeletal diagram of its molecular structure.

Identify and briefly describe three ways in which the ‘nomenclature’ used to identify workplace 


  solvents can be misleading.


Identify six safety practices that should be addressed when working with compressed gas cylinders.


Identify three safety concerns related to the use of cryogenic liquids.


How is the ‘flash point’ of a liquid determined?



Which method provides the best approximation of the lower flammability limit?


Differentiate between a ‘flammable’ liquid and a ‘combustible’ liquid.


Differentiate between ‘flash point’ and ‘fire point’.


Describe why a vapor at a concentration less than its lower flammability limit cannot catch fire.



Why is a vapor with a low flammability limit a concern?


Describe why a vapor at a concentration greater than it upper flammability limit cannot catch fire.



Why is ventilation a concern when the concentration of a vapor is above its upper flammability limit?

Identify and provide examples for each of the four toxicological effects of organic and inorganic gases.

Provide examples of toxic effects of solvents and solvent vapors for low, high, and very high concentrations.


Provide examples of toxic effects of class of organic solvent.


Why is benzene of particular concern?



Why are chlorinated hydrocarbons (halogenated functional group) of particular concern?



Why are the ethers of particular concern?


List the six ‘criteria air pollutants’ regulated by the EPA for the first twenty years following passage of 


  the Clean Air Act.

Describe the role of NOx in ozone formation (where in the atmosphere these reactions occur).

Describe the role of CFCs in ozone depletion (where in the atmosphere these reactions occur).


Describe the mechanics of the ‘greenhouse effect’ and how it is leading to global warming.



Identify three major greenhouse gases and identify at least one source for each.

Identify the six factors upon which the evaluation of hazards posed by volatile chemicals is based.

Identify the four categories outlined in class for the control of hazards.


Identify five ways that health and safety professionals can reduce risks associated with volatile liquids.


Identify four suggestions that can be used as a guide to lower toxicity and flammability hazards related 


  to solvents used in the workplace.


Identify four ways that engineering controls can be used to prevent inhalation of gases and vapors.



Why is the refrigerated storage of solvents a concern and what must be done to address it?


Identify four points of concern related to the use of respirators as PPE for gases and vapors.

Identify three points of concern related to the use of gloves as PPE for solvents.

