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EV 311:Water


Block 8, 2008

Long HW II: Longitudinal Ion Analysis 

Problems to be done alone:

1. Use Excel to calculate [H+] and [OH-] for each sample.

2. Use Excel to calculate the molar equivalent concentration of charge for each anion and cation in each sample.

3. Based on class discussions, estimate the pH of the snow samples (or original snow precipitation) using chemical principles and compare your answer with the measured pH for the set of snow pit samples.  Discuss possible reasons for any difference.

4. There are small amounts of NH4+, NO3-, Cl- and SO42- in snow.  How did each likely get there?

You may divide these problems among a group of 3-4 students and share results.  Each student must do at least one graph.

5. Using your knowledge of statistics and appropriate functions in either SPSS or Excel, plot the following relationships and quantitatively determine the relationship between:

a) TDS vs. conductivity? 

b) Total ion concentrations vs. TDS?

c) Sum of all ion concentrations vs. conductivity?

Groups of four should also include: d) Base cations vs. pH?

Graphs should include the following: title, labeled axes (with units), r2 value and best fit to the line.  Ion concentrations should be in molar equivalent charge concentration (normality) vs. conductivity (µS/cm).

The more precisely measured value should be on the x-axis. The fit of the line should be tested for significance by using an F-test with a reported p value.  In many cases the r2 will be so high that the fit will be obvious.  Points with high residuals should be noted and explained.

6. Among the four relationships compared in parts a-d above, which relationship is the strongest?  Explain why you think this is so both mathematically and chemically.

7.  Using any data available provide the best estimate for the specific conductivity of the snow samples (they were difficult to measure in the field).

