CHM 2046L Excel 2007 Tutorial

1. A website for weak acid titrations that you may find useful is: http://www.chem.vt.edu/chem-ed/titration/acid-base-titration.html
2. While in the “Home” tab, enter your column headings and data in two columns. The x axis (independent variable) is the first column.  For the titration of weak acids, this is the Volume of Base, mL. The y axis (dependent variable) is the second column.  For the titration of weak acids, this is the pH. Use the double headed arrow at the top of the column to increase or decrease column width. Using the toolbar select “Number” in the pull-down menu.  You can use the decimal increase or decrease to change the number of decimal places.  Two is the default. Alternatively, you can click on the expand arrow in the bottom right of the numbers area to display the “format cells dialog box” to select “number” under the number tab and “2” decimal places.  
3. For example the first two columns, will appear in Excel as:

For an explanation of the third column, see step number 9.
	Vol, mL
	pH
	∆pH/∆V

	0.00
	4.72
	

	0.08
	5.28
	

	0.34
	5.84
	2.15

	1.13
	6.41
	0.72

	3.16
	6.97
	0.28

	6.26
	7.53
	0.18

	8.59
	8.08
	0.24

	9.57
	8.65
	0.58

	9.90
	9.21
	1.70

	10.05
	9.77
	3.73

	10.28
	10.34
	2.48

	11.06
	10.89
	0.71

	13.80
	11.45
	0.20



4. Drag the mouse to highlight both columns of data.  They are shaded.
5. Under the “Insert” tab within the “Charts” area, select “Scatter” and “Scatter with only Markers”. A small sized graph will appear on your screen.  If you use this option, you will have to hand-draw the titration curve.  Alternatively, you can click on the graph to activate it, click on the “Insert” tab, click on “scatter” in the “Chart” group to change the appearance of your graph.  Experiment with different options.  If you move the mouse over the option, a description of the outcome and recommendations for use will be displayed.  Select “scatter with smooth lines and markers.”  
6. You can change the appearance of your graph under the “Design” tab (make sure to click on the graph to activate); within the “Chart Styles” group you can select colors and styles.
7. You can add title and axes labels under the “Layout” tab, within the “Labels” group select “Chart Title” and select the desired display option such as “Above Chart.”  Select “Axis Title” followed by “Primary Horizontal Axis Title” with the desired option such as “Title Below Axis”.  Follow a similar process with the “Primary Vertical Axis Title” with the desired option such as “Rotated Title”.  Alternatively, you can click on the graph to activate it then go to the “Design” tab and select the desired style within the “Chart Layout” group.  By clicking on the various options, you will see your graph change.  
8. Under the “Layout” tab, you can change the gridlines or format the axes to expand the graph area.  To format the axis, select “Axes”, select “primary vertical (or horizontal) axis”. At the bottom of the menu, select “more primary vertical axis options.”  Under axis options change the “manual” buttons to “fixed” buttons and enter in the new desired maximum and minimum.  For the y-axis, try changing the pH to a maximum of 4 and a minimum of 12.  This should expand the y-axis area.  If desired, select a new maximum and minimum and repeat the process with the x-axis.

9. With a titration curve you might want to graph the first derivative to determine the equivalence point where the greatest change in pH per unit volume occurs.  Click on the cell to activate it, in the formula bar type = (cell pH 2 – cell pH 1)/(cell volume 2-cell volume 1). For example =(B4-B3)/(A4-A3).  You can then graph the ∆pH/∆V (y axis) versus Volume of Base, mL (x axis) following steps 4 and 5.  To highlight the two columns of data, highlight the Volume column then use the control (ctrl) key to highlight the ∆pH/∆V column.  A new graph will appear since the y axes of the two graphs are not the same. While still in Excel, you can click on the point on the curve with the largest ∆pH/∆V to obtain the numerical value (10.05 mL).  This is the equivalence point. This can be verified with the parallel tangent method. See http://www.chemtopics.com/aplab/diprotic.pdf
10. See example below.
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