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Memorandum — Activity M09: pH of Samples from Other Worlds
To: Space Research Team
From: Joe Venus, Space Agency Administrator
Date: 11 Dec. 2017 AD

Greetings,

A special thanks to your team for the excellent reports on measuring relative humidity with two Temperature Sensors. After reviewing your results, I made a formal recommendation that we include the sensors as a backup system. If the recommendation is approved, they will go on the Mission to Other Worlds. 
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The activities in the last phase of this project deal with making measurements of materials that will be collected on the surface of the alien planet.

An important goal of the Mission to Other Worlds is to test for the presence of life. However, we can’t predict what form of alien life we might encounter on the planet we visit. Therefore, we are exploring many different ways for testing for alien life.

We expect that some alien life forms could be like the simpler forms of life here on earth. Our planetary scientists think that these simple alien life forms will have the same basic requirements as simple terrestrial life forms.

One basic requirement of terrestrial life forms is that their environment must have a pH range between 5 and 9 (not too acidic and not too basic). If our robot spacecraft collects soil samples that might contain simple alien life forms, these soil samples will need to be preserved in a substance that has this same pH range – between pH 5 and pH 9. 

We need your team to test the pH of several different substances that our planetary scientists are considering for use as preservatives for the collected soil samples. If a substance has a pH value that is outside the safe range, it will be rejected. Your project manager has received a shipment of these substances.

The next section of this Workbook is the Procedure Outline for this activity. It will give you some ideas, but, as always, if you can improve on the methods or materials, please do so. Remember, read and heed the Safety Reminders in the outline.

Refer to the Technical Manual in Appendix B of this Workbook for more detailed information on this task.

Please submit your reports to the project manager so the manager can forward them to me.

Yours,

Joe Venus
Space Agency Administrator
Procedure Outline – Activity M09: pH of Samples from Other Worlds
This is a LAB activity. 
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Equipment Needed
Qty
Other
Qty

pH Sensor (CI-6507A)
1
Buffer solution: low pH
100 mL

Beaker, 250 mL
3
Buffer solution: high pH
100 mL

Container for samples (about 200 mL
4
Distilled water
1 L

Wash bottle
1
Samples (from project manager)
4

Per Student: Protective gear
1 set
Tissues or paper towels
6






VOCABULARY
acid
base
neutral
pH

What Do You Think?

What is the pH of several different substances? What is the category for each substance (acid, neutral, or base)?

[image: image8..pict]Take time to answer the ‘What Do You Think?’ question(s) in the Lab Report section.

One way to classify a substance is to measure whether it is an acid, a base, or is neutral. Acids and bases have been known since early times. An acid (from Latin acidus, or sharp) has a sharp, sour taste (for example, vinegar). A base has a bitter taste and neutralizes the effects of an acid. (Substances that are base are sometimes called “alkaline”.)

Whether a substance is an acid or a base or is neutral can be measured using the pH scale. The pH of a solution is a measure of the potential for adding more hydronium (H3O+) to the solution. Acid solutions already have a large amount of hydronium in them, so the potential for hydronium, or pH, is very low. Basic solutions have lots of hydroxide (OH-) ions that would ‘soak up’ lots of hydronium, so the potential for hydronium is very high. 

Most pH values range from 0 to 14. 

A pH value of 7 means a neutral solution. A pH value below 7 means an acid. A pH value above 7 means a base. 

Rainwater is slightly acidic. Blood is slightly basic. 
[image: image3.wmf]

In general, living organisms can tolerate a range of pH values between 5 and 9.

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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Remember, for more detailed information see Appendix B.

In this activity, use a pH Sensor to measure the pH of several different substances to determine two things about each substance. First, determine whether the substance is acid, base, or neutral. Second, determine whether the substance is within the pH range necessary for living organisms to survive.

[   ]
Pre-Lab: Calibrate the pH Sensor

Use three beakers, the buffer solutions, distilled water, and the wash bottle to calibrate the pH Sensor before you use it to measure pH. 

NOTE: See Appendix B for more information.

[image: image10..pict]1.
Connect the pH Sensor DIN plug into Analog Channel A on the ScienceWorkshop Interface. Connect the BNC plug to the BNC connector.

2.
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. 

 [   ]
A. Set Up the Equipment

1.
Put some of the first substance you are going to test in a clean, dry container. Write a description of the substance.

2.
Put the pH Electrode into the substance.

[   ]
B. Set Up the Experiment

1.
Start DataStudio or ScienceWorkshop and open the file as follows:


DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

M09 pH of Other Worlds.DS
M09 pH Samples
M09_PH.SWS

•
The file opens with a Digits display and a Table display of pH. Data recording is set to stop automatically at 30 seconds.

[   ]
C. Do the Experiment

1.
Begin recording data. The displays show the pH value for the first chemical. Data recording stops at 30 seconds.

2.
After data recording stops, remove the pH Electrode from the sample. Hold the pH Electrode over an empty beaker. Use the wash bottle with distilled water to thoroughly rinse off the pH Electrode. Dispose of the first substance as instructed.

3.
Put the second substance into a clean container and measure its pH. Rinse the pH Electrode after you measure the pH.

4.
Repeat the process for the other two substances.

[   ]
D. Analyze the Data

1.
Use the Table display to examine the pH value of each substance. Determine whether each substance is acid, base, or neutral.

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

Report – Activity M09: pH of Samples from Other Worlds
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NAME 
_________________________________ 

CLASS ____________________

DATE 
____________

[   ] What Do You Think?
What is the pH of several different substances? What is the category for each substance (acid, neutral, or base)?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

[   ] Analyze the Data

1.
For each substance you tested, write a description of the substance. Record the pH value. List whether the substance is acid, base, or neutral..

Data Table

Substance #
Description
pH Value
Acid/Base/Neutral

1




2




3




4




[   ] Conclusion

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

 [   ] Questions

1.
How do your answers to the ‘What Do You Think?’ questions compare to the results?

______________________________________________________________________________

______________________________________________________________________________

2.
Which substances are within the pH range necessary for living organisms to survive?

______________________________________________________________________________

______________________________________________________________________________

3.
Which substance would you recommend as the best substance for storing samples that may contain living organisms?

______________________________________________________________________________

______________________________________________________________________________

Complete the following:
VOCABULARY

acid:



base:



neutral: 



pH: 


Submit this report to your project manager as soon as possible so it can be forwarded to the Space Agency administrator.
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