 
Trends in Alkane Boiling Points

You’ve already learned that distillation separates liquids according to their boiling points.  You also know that the fractions of petroleum are separated on their boiling points.  In this activity, you will explore the trend in alkane boiling points as compared to the number of carbons in the straight alkane.  

Using your data from your notes, or table 3.3 on Page 226, graph the boiling points.  The x-axis is number of carbons and must be numbered 1-13.

The y-axis is boiling point, and must be numbered from -200 to + 250.  

You can also graph this data on the computer, your regression analysis will be easier on the computer.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


If you did the graph on paper, answer ONLY questions 1 and 2.  If you graphed the data on the computer, answer ONLY questions 3 and 4.
1) If you did the graph by hand, draw a straight best fit line through the pattern of your data.  The data should be roughly evenly distributed above and below the line.  Extend the line past your data, as we will be extrapolating.

Write the equation for your line, including units where applicable.  

Using your equation, determine the average change in boiling point when one Carbon is added to an alkane chain.  In other words, what is the slope of your line?
Using your graph (I want to see marks on the graph showing how you did this), estimate the boiling points for

       C11H24  _________oC          C12H26  _________oC           C13H28  _________oC

Now using your equation, calculate the boiling points for (show work)

C11H24  _________oC          C12H26  _________oC           C13H28  _________oC

2) Compare your estimated and calculated boiling points to the actual boiling temperatures by determine the percent error for each.  YES that means you have to do it 6 times.  Label and Show your work.
C11H24  196 oC                     C12H26  216 oC                        C13H28  235 oC
3) If you graphed on the computer complete a mathematical regression.  Find a curve or line that best fits your data.  This may be linear or quadric, try both, and use the equation that gives you the R2 closest to 1.  Print your graph

Write the equation for your line, including units where applicable.  

Using your equation, determine the average change in boiling point when one Carbon is added to an alkane chain.  If your equation is linear, what is your slope?  If your equation is quadratic solve your equation with 2 x’s, 1 carbon apart, and subtract.  Show work for the quadratic subtration.
Using your graph (I want to see marks on the graph showing how you did this), estimate the boiling points for

       C11H24  _________oC          C12H26  _________oC           C13H28  _________oC

Now using your equation, calculate the boiling points for (show work)

C11H24  _________oC          C12H26  _________oC           C13H28  _________oC

4) Compare your estimated and calculated boiling points to the actual boiling temperatures, by determining the percent error for each.  YES that means you have to do it 6 times.  Label Show your work.
C11H24  196 oC                     C12H26  216 oC                        C13H28  235 oC
Name ___________________
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