PB-1

PETROLEUM:   WHAT  IS  IT?   WHAT  DO  WE  DO  WITH  IT?  (page 166)

1.  Petroleum has been called… 

2. Petroleum is a mixture of… 

3. These molecular compounds share two desirable chemical 
    properties

●

●
4.  Chemists combine small petroleum molecules into giant chain 
     like molecules producing

●

●

●

●

●

●
●

●

●

●
5.  Industrially, crude oil is separated into its components by… 

6.  What is FRACTIONAL DISTILLATION? …

7.  You can separate a mixture of two substances by a simple… 
PB. 2

PETROLEUM REFINING (page 169 –170)

1.  FRACTIONS are…

2.  A modern large petroleum refinery can process up to…

3.  REFINING is a… 

4.  During distillation, the smaller lighter molecules…

5.  List the temperatures of the following fractions…
· Gas………………….

· Gasoline…………….
· Kerosene……………
· Gas oil………………
· Lubricating Stocks…
· Bottoms……………..
B.5   A LOOK AT PETROLEUM MOLECULES (page 175)

1.  Molecules with low boiling points typically contain…

2.  INTERMOLECULAR  FORCES are known to be only… 

3.  The intermolecular forces increase as the number of carbon 
     atoms goes   UP   /   DOWN    . 


Name:____________________   Period:__________   Date:____________

B.3  LABORATORY ACTIVITY:  VISCOSITY AND DENSITY (page 170 - 173)

1.  VISCOSITY is the...

PURPOSE

1.  In this activity you will determine relative viscosity’s, which means...

2.  Next you will rank the...

3.  You will determine densities by measuring the...

PROCEDURE

· DENSITY MEASUREMENTS

1.  Measure the mass of a capped tube with a metal bead inside and record 
     this measurement in your data table.

2.  Determine the volume of the tube by filling it with water and pouring the 
     water into a graduated cylinder...record this volume in your data table.

3.  Measure the mass of capped tube, bead and liquids and record this in 
     your data table.

4.  Calculate the mass of each liquid using the following equation
     (mass of capped tube, bead and liquid)  -  (mass of capped tube and bead)

5.  Calculate the density of each liquid...

       Density  =

· VISCOSITY MEASUREMENTS
1.  Determine the time needed for the bead to fall from top to bottom within 
     the capped tube containing water. Follow this procedure:

a.  Hold the capped tube upright until the bead is at the bottom .

b.  Gently turn the tube horizontally. (The bead will stay at one end).

c.  Quickly turn the tube upright so the bead is at the top.

d.  Record the number of seconds needed for the bead to fall to the 
     bottom of the tube.

e.  Repeat this procedure two more times. Calculate the average time 
               required for the bead to fall.

2.  Repeat Step 1 for each liquid petroleum-based sample.

3.  Rank your samples in order of relative viscosity, assigning number 1 to 
     the least viscous material (the one through which the bead fell fastest).

4.  Wash your hands thoroughly before leaving the laboratory.

Data Table
	Mass of capped tube and bead:     19.56     g
	
	
	
	
	
	
	
	
	

	Volume of tube:      12.2        mL
	
	
	
	
	
	
	
	
	

	            Liquid
	Carbon Atoms per Molecule
	Mass of capped tube, bead and Liquid (g)
	   Calculated mass of Liquid        (g)
	Calculated density of material     (g / mL)
	Time for bead to fall
	Time for bead to fall
	Time for bead to fall
	Average time (s) for bead to fall
	   Relative Viscosity   ( 1  -  5 )

	Water
	 None
	
	
	
	
	
	
	
	

	Mineral oil
	12   -   20
	
	
	
	
	
	
	
	

	Motor oil
	15   -   18
	
	
	
	
	
	
	
	

	Household oil
	14   -   18
	
	
	
	
	
	
	
	

	Kerosene
	12   -   16
	
	
	
	
	
	
	
	


· QUESTIONS
1.  The density of oil plays a major role in oceanic oil spills and in fires.

     Explain.

2.  Propose a generalization, based on your observations in this activity, about the connection between the number of carbon atoms in a molecule and a substance’s viscosity.
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YOUR TURN: HYDROCARBON BOILING POINTS (page 175 – 176)

· Answer the following questions about boiling point data given…

	Hydrocarbon Boiling         Points ( ( C )
	
	
	Hydrocarbon Boiling         Points ( ( C )
	

	  Hydrocarbon
	Boiling            Point (( C )
	
	     Hydrocarbon
	Boiling            Point (( C )

	Butane
	-0.5
	
	
	

	Decane
	174.0
	
	
	

	Ethane
	-88.6
	
	
	

	Heptane
	98.4
	
	
	

	Methane
	-161.7
	
	
	

	Nonane
	150.8
	
	
	

	Octane
	125.7
	
	
	

	Pentane
	36.1
	
	
	

	Propane
	-42.1
	
	
	


1a. In what pattern or order are Table 2  data organized?…

b. Is this a useful way to present the information?…Explain…

2. Assume we want to search for a trend or pattern among se boiling points.  Propose a more useful way to arrange these data…

3.   Use the blank data table and reorganize the data table above 
      based on your idea…

PB-YT-2

YOUR TURN: HYDROCARBON BOILING POINTS (page 175 – 176)

· Use your new data table to answer these questions:

1. Which substance(s) are gases (have already boiled) at room temperature ( 22 ( C )?…

2. Which substance(s) boil between 22 (C temperature) and

     37 (C (body temperature)?…

A. What can you infer about intermolecular attractions in decane compared with those in butane?…

B. Intermolecular forces also help explain other liquid properties such as viscosity and freezing points.  Based on their intermolecular attractions, try to rank pentane, octane, and decane in order of increasing viscosity. Assign number 1 to the least viscous (thinnest) of the three…

· Pentane = 

· Octane  =   

· Decane  = 
