Name:__________

Anatomy and Physiology
Ms. Anderson/Mr. Glenn – Vernier pH Sensor version 
Mr. Akemann

Lab: “Buffering Capacity of Blood”

Living cells are extremely sensitive to the slightest changes in pH levels and need a homeostatic environment to complete metabolic processes.  Acids and bases are found throughout the body so how does it stay within such narrow pH ranges?  What will happen to these systems if the delicate balance is thrown out of whack?
Background Information

The pH of a solution is a measure of its hydrogen ion (H+) concentration.  Values on the pH scale range from 0 to 14.  A value of 7 on the pH scale indicates neutral pH, a solution that contains a number of hydrogen and hydroxide ions.  A solution with a value of less than 7 is considered acidic and represents a high H+ concentration.  Conversely, a solution that has a value greater than 7 is basic, or alkaline, and has a low H+ concentration.  Human blood has a narrow range of 7.35-7.45.
Problem:  Which is more sensitive to ph stresses, distilled water or blood?  

This stated problem defines the theme of your investigation.  The next step before proceeding with attempts to solve your group’s problem is to develop a hypothesis.  The hypothesis is a suggested possible solution to the problem.  The purpose of the hypothesis is to serve as a testable solution to the stated problem.  The investigation of the problem should be directed to either confirm or deny the validity of the hypothesis.  Write your hypothesis below.

Hypothesis:

Procedure: pH Sampling                                                                                                                         
[image: image2.wmf]Variations of “blood” pH can easily be studied using an electric pH meter.  This instrument is convenient to use and rapidly provides accurate results.  The operation of this instrument will be discussed by the instructor.  When you are sufficiently acquainted with the methods of operating the pH meter, use the following procedure: 
*Vernier directions on the following page*



1. Place 100 ml of “blood” (physiological saline solution) in a 150 ml beaker.  Following the directions provided by the instructor, determine the pH of the sample.  Record the pH in the table below.  YOU MUST RINSE THE pH METER AFTER EACH READING WITH DISTILLED WATER!
2. Now add two drops of 0.1 M HCl (hydrochloric acid) to the sample, stir, test the pH, and record.  Rinse the pH meter.
3. Continue adding HCl in two-drop increments.  Record the pH of the sample after each two-drop addition.  Rinse the pH meter.
4. Repeat steps 1-3 using distilled water in place of the “blood.”
Data
Table 1.1:pH of “Blood” and Distilled Water Samples with the Addition of HCl
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Analysis: Graph the data below.  Label each curve.
[image: image1.png]Buffering Capacity Blood vs. Water

pH

0
(461,7.71)

Drops (8





Conclusion:  Write a conclusion based on the questions below. (Separate sheet of paper)
-  Was your hypothesis supported? Explain using data examples.
-  How is this an example of homeostasis? 
-  Explain why it is critical to keep blood in the normal pH range (normal range is 7.35 – 7.45) and give an example of what could happen if it varies from this range. (acidosis and alkalosis)
Instructions for using Vernier pH Sensors

1. Start by logging into the computers
2. Using the DESKTOP Icon – start LoggerPro.

3. Always keeping the pH sensors upright *(there is liquid in the base of the sensor to protect and buffer the wires) plug the connector to the LabPro or GoLink.
4. If using LabPRO, make sure the power light is on, then connect the USB to the computer and it should self recognize and you should see a pH reading in the top menu bar.

5. Go to FILE menu and OPEN > Click _Chemistry with Vernier> Click 21 Household Acids

There should be a HUGE pH reading on the screen and students can record data in the table provided 

Recipe for Saline solution:

Mix the solution in warm water (50-70 °C).

Measure 1 heaping teaspoon of salt (kosher, canning, or pickling salt)

and 1/2 teaspoon of baking soda into a pint container.

Add 1 pint of lukewarm tap water, and then stir.

pH should be approximately 7.4.  Adjust as necessary.

