
Introduction to Urban Watershed Geochemistry
Part 4: Measurement of Water-Extractable Anions in Soils

Lab Exercise #4

1 Introduction

Few weeks ago we visited Filbin Creek in North Charleston to make an assessment of water and
soil quality. As part of that trip we collected two soil cores and began analyzing those soil cores
for various chemical and physical parameters. The overall goal of the assessment was to determine
if the soils in the floodplain are receptors of contamination from flooding of the creek or from road
runoff during storm events.

The main objectives of today’s lab are to (ii) assess water extractable anions present in the soils
and (ii) determine if the anion concentrations vary with depth at each of the locations where the
cores were sampled.

2 Required Materials

The following materials and equipment required for each group for today’s lab exercise:
1. Analytical balance
2. Spatulas
3. Al sampling boats
4. 50 mL Fisherbrand centrifuge tubes
5. Deionized (DI) H2O in squeeze bottle
6. Kim wipes
7. Gloves, safety glasses
8. Sharpie, Lab notebook
9. Six 50 mL plastic bottles with caps

10. Centrifuge

3 Tasks to be Performed:

A. Student group assignments Break into 4 groups of students. Each group will be tasked with
analyses of 6′′ of one core sample.

B. Extract anions from soil Weigh 5.00 g of soil into a centrifuge tube and add 50 mL of 0.01
M CaCl2. Shake the centrifuge tube thoroughly in the reciprocating shaker for 15 minutes.
Separate the solution from the soil using centrifugation (at 10,000 rpm for 10 minutes).

C. Preparation of standard solutions for IC and UV-Vis spectrophotometer
1. Calculate exact volumes of 1000 mg/L “stock” solution needed to prepare 50 mL of dilute

multi-anion (stock standard contains Cl–, F–, Br–, NO–
3, PO–

4, and SO2–
4 ) solutions of 50,

20, 10, 5, 1, and 0.5 mg/L concentrations using standard dilutions.
2. Prepare standards gravimetrically (by mass using the balance instead of volumetric

flasks.) Note: Prepare your standards directly in the clean plastic bottles that were pro-
vided. Do not need volumetric flasks.

3. Transfer standard solutions to pre-labeled IC tubes. Also include a blank standard (de-
ionized H2O) in one IC tube.

D. Analysis of NO3 in soil extracts using UV-Vis spectrophotometer
1. Adjust wavelength on UV-Vis Spectrophotometer to 220 nm (ideal wavelength for NO–

3

in relatively clean aqueous solutions)
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2. “Auto zero” the meter with some DI water in the quartz sample cell
3. Tips for handling the delicate quartz sample cell : (i) always wear gloves when you handle

the sample cell, (ii) handle on the coarse (translucent) sides only and minimize touching
the smooth (transparent) surfaces, and (iii) clean between each use with fresh DI water
and wipe clean of all smudges and water on outside using a Kimwipe.

4. Fill sample cell with a solution, place in the sample holder, and press “Read.”
5. Record absorbance (A) and transmittance T values
6. Repeat for all solutions from low to high concentrations

Standard Conc Absorbance Transmittance
mg/L AU %

0
1
2
...

50

Table 1: Example worksheet for recording A and T of solutions

E. Analysis of anions in the soil extract using ion chromatography
1. Load samples in IC queue from low to high concentrations and identify samples based on

partner’s names and enter this information into the IC queue.
2. Run samples.
3. Processed data can be extracted from the ICNet software.

F. Data sharing Share all your data with me upon completing your analyses. I’ll compile all the
information and upload the information to OAKS.

4 What to Include in Your Lab Report:

In additional to the primary objectives, be sure to address these points in your discussion:
1. Summarize all data.
2. Discuss the soil NO3 concentrations in context with NO3 data from the water samples from

Filbin Creek and potentially what they mean about the watershed. Also visit http://soils.
usda.gov/education/resources/college/index.html for more information.

The lab report format is identical to earlier lab reports and should include the following components:
1. Title of the exercise, your name, name of partner, and date of lab exercise.
2. Abstract (≈150 words)
3. Methods (≈300 words)
4. Results (≈400 words)
5. Discussion (≈400 words)
6. Conclusions (≈100 words)
7. References
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