
CHMY 171 

Lab 1 

Physical Properties
Introduction 
An important concept in General Chemistry is the difference between chemical properties and physical properties.  A physical property is one that can be measured without performing a chemical reaction.  In other words, a physical property is measured without changing the identity of the substance being measured.  In this lab, your goal is to propose a series of experiments that will allow you to record as many physical properties as you possibly can for 3 unknown substances (one liquid, one solid powder, and one solid metal).  Possible liquid unknowns include: ethylene glycol, water, dimethyl carbonate, ethyl acetate, ethyl lactate, isopropanol, ethanol, heptane, cinnamaldehyde, 2-octanone, acetophenone, 3-heptanone, and butanol.  Possible solid unknowns include: acetyl salicylic acid, D-xylose, cinnamic acid, acetaminophen, caffeine, succinic acid, stearic acid, NaCl, Na2CO3, Na2SO4, nickel, zinc, titanium, copper, aluminum, silver, tungsten, and tin.  Read this entire handout before beginning, so you can develop the best plan.  You will have limited time in lab, so it is highly recommended that you come to the first lab period prepared with ideas and a preliminary list of multiple physical properties that you might be able to measure.  In the earliest planning and brainstorming stages, don’t limit yourself.  Let your ideas flow freely for discussion with your lab partners.  The final lab report is due exactly two weeks from the day that you have finished collecting data for this lab experiment.
Procedure 

1. Start by using your text book, the lecture slides, the internet, the library, your brain, and the brains of students in your group to compile a list of physical properties.  Your list should be as comprehensive as possible.  Try to think of every physical property you can.  Be creative, and don’t leave any out.
2. By each physical property you listed, indicate whether it is intensive or extensive.  Before you continue, check with the instructor to make sure your list of physical properties is acceptable.  

3. At this point you should be given your unknown samples.  By visual inspection and being aware that you are going to measure the physical properties of your unknown, for each of the physical properties on your list, write a brief description of HOW you would measure that property and what equipment you would need.  Then, consult with your instructor to narrow down your list to include those properties that you will actually be able to measure in the lab and that will help you identify your unknown.  
4. Collaborate with the other students in your group to write-up a proposal describing how to measure each of the physical properties you intend to measure and how your results will help you to identify your unknown substance.  Before you continue, check with the instructor to make sure your proposal is acceptable.  
5. Complete the steps outlined in your proposal by measuring all of the physical properties on your list that you can, and record the resulting data (EACH STUDENT RECORDS ALL OF THE GROUPS DATA IN EACH INDIVIDUAL LAB NOTEBOOK) in an organized way with the correct number of significant figures and units.  Don’t forget that the data and observations you record during lab must be included in the formal lab report.

6. Use your collected data to propose the identity of your unknowns.  Discuss how certain you are in your identifications and WHY you are certain or uncertain.  For example, if all of your data supports your identification, you have measured a lot of data, and you have done some control experiments, you can have a lot of certainty in your identification.  If you have only measured one or two properties, and they seem to identify your unknown, that is not enough to give you much certainty.  In your lab report, you will have to both propose the identity of your unknowns and also explain HOW you were able to rule out all of the other possibilities on the list.  In addition, consider what you might have done differently if you were to repeat the lab experiment including ideas to obtain more/better data and ideas to complete the lab in a more environmentally friendly manner. 
7. When you are finished collecting your data, consult with your instructor to make sure there are no other helpful measurements that you could make.  Once your instructor agrees that you have enough data, dispose of your waste material following the guidelines below.

8. Write your report using the lab report guidelines.
WASTE DISPOSAL GUIDELINES: please ask your instructor if you have any uncertainty about how to carry out the disposal guidelines.

1. Liquids:

· Ethylene glycol, dimethyl carbonate, ethyl acetate, ethyl lactate, isopropanol, cinnamaldehyde, 2-octanone, acetophenone, 3-heptanone, and butanol should be placed in a storage container for waste removal and incineration.

· Ethanol and water may be rinsed down the drain.

· Heptane should be placed in a beaker or evaporating dish in the fume hood until it evaporates being careful to keep away from it any source of ignition.

2. Solids:

· Acetyl salicylic acid, D-xylose, D-mannose, caffeine, NaCl, Na2CO3, and Na2SO4 may be dissolved in large quantities of water (to at least 1% concentration) and rinsed down the sink.

· Succinic acid should be dissolved in water and neutralized by adding 1M NaOH dropwise until the pH is between 6-8, and the solution rinsed down the drain.

· Acetaminophen, and stearic acid may be disposed of in the normal refuse container.

3. Metals may be rinsed, dried, and reused.

