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Activity GS04: pH of Household Chemicals – Chemistry 
(pH Sensor)

Concept
DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

Chemistry
GS04 Household pH.DS
G04 pH of Chemicals
G04_PH.SWS

Equipment Needed
Qty
Chemicals and Consumables
Qty

pH Sensor (CI-6507)
1
Egg (raw)
50 mL

Beaker, 250 mL
4
Fruit juice
50 mL

Wash bottle
1
Lemon juice
50 mL

Protective gear
PS
Milk
50 mL

Chemicals and Consumables
Qty
Milk of magnesia
50 mL

Buffer solution: high pH
100 mL
Soda pop
50 mL

Buffer solution: low pH
100 mL
Tissues or paper towels
many

Bleach
50 mL
Water, distilled
1 L

Detergent (liquid)
50 mL
Water, tap
50 mL

What Do You Think?

[image: image1.wmf]In this activity you will measure and record the potential for hydronium (pH) of several household chemicals such as bleach, lemon juice, and milk. You will put each chemical into a category: acid, neutral, or base. What is the category for each substance mentioned? 

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

Background

[image: image11..pict]One way to classify a chemical is to measure whether it is an acid, a base, or is neutral. Acids and bases have been known since early times. Acids (from Latin acidus, or sharp) have a sharp, sour taste (for example, vinegar). Bases have a bitter taste and neutralize the effects of acids. (Substances that are bases 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.

SAFETY REMINDERS
· Wear protective gear (apron, gloves, goggles or splash shield).

· Follow directions for using the equipment.

· Handle and dispose of all chemicals and solutions properly.
[image: image29..pict]
[image: image2.wmf]
[image: image3.wmf]

For You To Do

Calibrate the pH Sensor before you begin to make measurements.

Use the pH Sensor to measure the pH of many common chemical solutions such as fruit juice, raw egg, and liquid detergent. Use DataStudio or ScienceWorkshop to record and display the values of pH. Use the software to assign a number to identify each chemical. 

After you record data you can classify each substance as acid, base, or neutral.

Prediction

Is lemon juice an acid, a base, or neutral? Is liquid detergent an acid, a base, or neutral? How about raw egg or milk?

•
Predict which of the following substances will be acid (A), base (B), or neutral (N). Record your predictions in the table by putting a letter in the column next to the substance.


Substance
A-B-N
Substance
A-B-N
Substance
A-B-N

(1) bleach

(4) fruit juice

(7) milk of magnesia


(2) egg (raw)

(5) lemon juice

(8) soda pop


(3) detergent

(6) milk

(9) tap water


PART I: Computer Setup
[image: image12.png]


1.
Connect the ScienceWorkshop interface to the computer, turn on the interface, and turn on the computer.

2.
Connect the DIN plug of the pH Sensor to Analog Channel A on the interface. 

3.
Open the file titled as shown:

•
The document has a Digits display showing pH and a Table display showing pH and the number of each chemical.

DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

GS04 Household pH.DS
G04 pH of Chemicals
G04_PH.SWS

•
The DataStudio document also has a Workbook display. Read the instructions in the Workbook.

PART II: Sensor Calibration and Equipment Setup
•
Why is it important to calibrate the pH Sensor? 


When you calibrate a sensor, you use the sensor to make a measurement of something that you know is a certain value. For example, imagine that you put the pH Sensor into a solution that has a pH of exactly 7. When you calibrate the sensor, you put the sensor into the known solution and then tell the program that the sensor is measuring something with a pH of 7. Then you put the sensor into a solution with another known value of pH. You tell the program what the new value of pH is. From then on, the program can figure out the pH of any other solution you used based on what it ‘knows’ about the first two solutions.

[image: image13..pict]•
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. 

•
Put distilled water into the wash bottle and into one of the beakers. Put about 100 mL of the high pH buffer solution in one of the other two beakers and about 100 mL of the low pH buffer solution into the third beaker.

[image: image14..pict]1.
Remove the pH electrode from its bottle of buffer solution. Connect the electrode to the pH Sensor amplifier. To connect the electrode, push the BNC plug onto the receptacle on the Sensor amplifier and turn the BNC plug clockwise until it ‘clicks’ into place.

[image: image15..pict]2.
Use the wash bottle to rinse the end of the electrode. Soak the pH electrode in the beaker of distilled water for 10 minutes.
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In the Experiment Setup window, double-click the pH Sensor icon.

[image: image17..pict][image: image18..pict][image: image19..pict]•
In DataStudio, the Sensor Properties window will open. Click the ‘Calibration’ tab. In ScienceWorkshop, the Sensor Setup window will open.

4.
Calibrate with the high pH buffer solution.

· Put the end of the pH electrode into the high pH buffer solution. 

· Check the voltage under ‘Current Reading’ in DataStudio or next to ‘Cur Value:’ in ScienceWorkshop. 

· When the voltage stabilizes, click the ‘Take Reading’ button under ‘High Point’ in DataStudio or the ‘Read’ button in the row for ‘High Value:’ in ScienceWorkshop.

· Enter the pH value of the buffer solution. 

5.
Thoroughly rinse the pH electrode with distilled water and dry it with a tissue.

6.
Calibrate with the low pH buffer solution.

· Put the end of the pH electrode in the low pH buffer solution.  

· Check the voltage under ‘Current Reading’ in DataStudio or next to ‘Cur Value:’ in ScienceWorkshop. 

· When the voltage stabilizes, click the ‘Take Reading’ button under ‘Low Point’ in DataStudio or the ‘Read’ button in the row for ‘Low Value:’ in ScienceWorkshop.

· Enter the pH value of the buffer solution. Click OK to return to the Experiment Setup window.

7.
Thoroughly rinse the pH electrode with distilled water and dry gently.
Equipment Setup
1.
Put some of the first household chemical (bleach) you are going to measure in a clean, dry beaker. 

2.
Put the pH Electrode into the chemical.

PART III: Data Recording  

•
Use the calibrated pH Sensor to measure the pH of each household chemical. Use DataStudio or ScienceWorkshop to also keep track of each chemical by typing in the following number of each chemical you measure.


Number
Chemical

1
bleach

2
detergent (liquid)

3
egg (raw)

4
fruit juice

5
lemon juice

6
milk

7
milk of magnesia

8
soda pop

9
tap water

1.
Make the Digits display active and move it so you can see it clearly.

2.
Start measuring data. Click ‘Start’ in DataStudio or ‘REC’ ([image: image4.png]


) in ScienceWorkshop.

•
In DataStudio, the ‘Start’ button changes to ‘Keep/Stop’ ([image: image5.png]


Note: This button is explained a little later.) Also, the first value of pH appears in the Table display.

[image: image20..pict]•
In ScienceWorkshop, the ‘Keyboard Sampling’ window opens. (This window is where you can type in a number to label each chemical as you measure its pH value.) The box next to Entry #1 has a suggested number that you can ignore.

[image: image21..pict]•
The Digits display shows the pH value for the first chemical. 
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(Examples ONLY)

3.
When the Digits display stabilizes after a few seconds, record the value.

[image: image23..pict]•
In DataStudio, click ‘Keep’ ([image: image6.png]


). The program records the value of pH shown in the first row of the Table display.

[image: image24..pict]•
In ScienceWorkshop, type in 1 in the box next to Entry #1 in the ‘Keyboard Sampling’ window and then click ([image: image7.png]


). The pH value of the first chemical is recorded along with the number you typed in. The ‘Keyboard Sampling’ window will change. The number you entered will appear in the list of chemicals. The Entry number will be #2. The entry box will have another suggested value.

•
Now you will need to get the second chemical ready so you can measure it.

[image: image25..pict]4.
Remove the pH Electrode from the beaker with the first chemical. Hold the pH Electrode over an empty beaker (or over a sink). Use the wash bottle with distilled water to thoroughly rinse off the pH Electrode.

5.
Dispose of the first chemical as instructed. Don’t pour the chemical into a sink unless you are told that it is okay to do so.

6.
Rinse out the beaker. Dry the inside of the beaker. Put the second chemical (liquid detergent) into the clean beaker. 

7.
Put the pH Electrode into the second chemical (detergent). 

•
The Digits display will show a new value. 

8.
When the Digits display stabilizes, record the value.

•
In DataStudio, click ‘Keep’. In ScienceWorkshop, type in 2 in the box next to Entry #2 in the Keyboard Sampling window and then click Enter ([image: image8.png]


). 

•
The pH value of the second chemical is recorded along with the number that identifies the chemical. 

9.
Remove the pH Electrode from the beaker with the second chemical. Hold the pH Electrode over an empty beaker (or over a sink). Use the wash bottle with distilled water to thoroughly rinse off the pH Electrode.

10.
Dispose of the second chemical as instructed. Don’t pour the chemical into a sink unless you are told that it is okay to do so.

11.
Repeat the steps described above for the other household chemicals (fruit juice, lemon juice, etc.).

12.
After you record the pH value for the last chemical, stop measuring data.

•
In DataStudio, click the ‘Stop’ button next to ‘Keep’ ([image: image9.wmf]). In ScienceWorkshop, click the ‘Stop Sampling’ button ([image: image10.png]stop Sampling



) in the Keyboard Sampling window. 

•
The Keyboard Sampling window will disappear. ‘Run #1’ will appear in the Data list in the Experiment Setup window.

ENDING THE ACTIVITY (See the section after Questions)

Analyzing the Data
•
Now you can decide which chemicals are acids, which are bases, and which are neutral.

[image: image26..pict]1.
Click on the Table display to make it active. (NOTE: The numbers in this example are made up. Ignore them.)

•
The first column in your Table display shows the pH values. The second column in your Table display shows the numbers used to label the chemicals.

2.
Based on your measurements, classify each chemical as acid, base, or neutral.

Record your results in the Lab Report section.

Lab Report - Activity GS04: pH of Household Chemicals

What Do You Think?

In this activity you will measure and record the potential for hydronium (pH) of several household chemicals such as bleach, lemon juice, and milk. You will put each chemical into a category: acid, neutral, or base. What is the category for each substance mentioned? 

Data Table


Number
Chemical
pH Value
Acid, Base, Neutral

1
bleach



2
detergent (liquid)



3
egg (raw)



4
fruit juice



5
lemon juice



6
milk



7
milk of magnesia



8
soda pop



9
tap water



Questions

1.
Based on your data, how did your predictions compare to the measured values?

2.
What are some characteristics that the acid solutions have in common?

3.
What are some characteristics that the basic solutions have in common?

4.
Which substance had the pH that surprised you the most?

Ending the Activity

Equipment Clean Up

•
Check with your instructor about cleaning and putting away the equipment for this activity. 

•
Check with your instructor about disposing of the chemicals that you used in the activity. DO NOT pour the chemicals down the sink unless you are told it is all right to do so.

Computer Shutdown

When you have finished, you have several options. 

1.
You can select ‘Quit’ from the ‘Fil’e menu to end the activity. 

2.
You can select ‘Save’ or ‘Save As…’ from the File menu to save your data for this activity. the changes you’ve made to the document. 

•
The original document is “locked”, so you should give your document a new filename.

3.
If you wish to go on to the next activity, select ‘Open…’ from the ‘File’ menu, and find the document for the next activity. 

Connect to the sensor.





Remove the bottle of buffer solution.
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