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Procedure Outline — Activity S06: pH of a Natural Water System
· This activity has two parts: a COLLECT part and a LAB part.
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Equipment Needed
Qty
Per Student
Qty

ScienceWorkshop™ 500 Interface
1
Personal flotation device
1

pH Sensor (CI-6507)
1
Rubber boots (or waders)
1 pr

Beaker, 250 mL
3
Protective gear
1 set

Bottle, clear plastic, ~ 500 mL
5
Consumables
Qty

Marking pen
1
Buffer solution: high pH
100 mL

Wash bottle
1
Buffer solution: low pH
100 mL

Water sampling pole with container
1
Water, distilled
1 L

VOCABULARY
acidic (pH)
acidification
basic (pH)
neutral (pH)

What Do You Think?

[image: image7.wmf]What is the pH at different sections of a natural water system and is there a variation in the pH?

Take time to answer the ‘What Do You Think?’ question(s) in the Lab Report section.

Background

The pH of a water system depends on various natural conditions and the interaction of humans in the environment. It is important to understand the pH because the aquatic life can only be sustained within a narrow pH range. 
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Most aquatic life depends on water that has a pH range between 5 and 9. Water with pH outside that range is unable to sustain life. 

Rainwater has a natural tendency to be slightly acidic. Rainfall accumulates in natural water systems causing a slight acidification. Rainfall that percolates through dense forest litter and bogs also has a tendency to be more acidic because of the interaction of the rainwater with the organic material. In other situations where chalk and limestone are abundant, the water has a tendency to be more basic. This is a result of the water mixing with the calcium carbonate found in these regions to make calcium hydroxide which is a base. 

Throughout nature, acids and bases are abundant and they are continuously neutralizing each other allowing our natural water systems to remain in the 5-9 pH range.

You will collect some water samples from different parts of a natural water system. In the lab you will use a pH Sensor to measure the pH of each water sample.

SAFETY REMINDERS (COLLECT)
· Wear a personal flotation device (life jacket) when collecting water samples for this activity.

· Wear clothing that is appropriate for the outdoor part of this activity.

SAFETY REMINDERS (LAB)
· Wear protective gear while handling chemicals.

· Follow directions for using the equipment.

· Dispose of all chemicals and solutions properly.
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Procedure Outline
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In the COLLECT part of this activity, collect water samples from different parts of a water system. In the LAB part of this activity, use the pH Sensor to measure the pH of collected water samples. Calibrate the pH Sensor before you use it to measure pH. 

[ √ ]
Remember, for more detailed information see Appendix A.

COLLECT

[   ]
A. Set Up the Collecting Equipment

1. 
Before going out, clean the sample bottles and rinse them with distilled water. Label the first sample bottle SITE #1. Label the other sample bottles SITE #2, SITE #3, SITE #4, and SITE #5.

[   ]
B. Collect the Samples

2.
Go to a collection site. Record the following for the site in the Report: 

· date
· time
· location
· weather conditions
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Use the sampling pole to fill the container with water. Fill the container from a point as far from shore as possible. 

a.
extend the sampling pole straight out over the water

b.
rotate the pole so the mouth of the collecting container points down

c.
gently lower the container vertically into the water until the container is fully submerged

d.
slowly rotate the sampling pole 90 degrees until the mouth of the container is horizontal

e.
continue to rotate the container until the mouth points up and gently lift the container out of the water

f.
pour the water from the container into the first sample bottle

4.
Repeat the previous steps for collecting water samples at four more sites.

LAB

[   ]
C. Set Up the Lab Equipment

1.
Connect the pH Sensor DIN plug into Analog Channel A on the ScienceWorkshop Interface. Connect the BNC plug to the BNC connector.
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Set up the equipment to calibrate the pH Sensor. To calibrate the pH Sensor you will need the following: wash bottle, distilled water, three beakers, buffer solutions of high pH (e.g. pH 10) and low pH (e.g. pH 4), pH Sensor. 

3.
Put 100 mL of the high pH buffer solution in one beaker. Put 100 mL of the low pH buffer solution into a second beaker. Put 100 mL of distilled water into the third beaker. Put distilled water into the wash bottle.

 [   ]
D. Set Up The Experiemnt

1.
Connect the sensor to the interface. Start DataStudio or ScienceWorkshop and open the file as follows:


DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

S06 pHof a Stream.DS
S06 pH of Water
S06_PH.SWS

•
The file opens with a Digits display and a Table display. The sampling options are set to measure the pH once per second. Data recording is set to stop automatically after 30 seconds.

2.
Use the beakers, buffer solutions, and wash bottle to calibrate the pH Sensor. 

NOTE: See APPENDIX A for details on how to calibrate the pH Sensor. 

[   ]
E. Do the Experiment

1.
Put the pH Electrode into the water in one of the sample bottles. Measure the pH of the water. Remove the pH Electrode and rinse it with distilled water.

2.
Repeat the previous steps for the remaining water samples. 

[   ]
F. Analyze the Data

1.
Examine each run of data in the Table display to determine the average pH value of each sample of water. Record the average pH value of each sample.

2.
Record your conclusion and answer the questions in the Report.

Record your results in the Lab Report section.

Lab Report — Activity S06: pH of a Natural Water System
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_________________________________ 

Class ____________________ 

Date 
____________

[   ] What Do You Think?
What is the pH at different sections of a natural water system and is there a variation in the pH?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

[   ] Analyze the Data

1.
Use the Table display to determine the mean of the pH for each sample of water.

2.
Record the pH value for each sample of water.

Data Table (pH of a Stream)

Date
Time
Location
Weather Conditions
pH



fast moving water #1





fast moving water #2





slow moving water #3





slow moving water #4





slow moving water #5



[   ] Conclusion

1.
How does your hypothesis (answer to “What Do You Think?”) compare with the results?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

[   ] Questions

1.
Based on the pH data you recorded, could this stream support aquatic life? Why or why not?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

2.
What factors do you think may influence the pH of the water in the stream?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Complete the following:

VOCABULARY

acidic (pH): 



acidification: 



basic (pH): 



neutral (pH): 
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