pH and Buffers lab

There are stations in addition to what is in your lab bucket. Only one lab group should be at a station at a time. PLEASE follow directions with the equipment because the glass bulbs can break easily. In some cases it is a $25 break, in other cases it is a $100 break. 

Materials: 

In your bucket:

Samples: A, B, C, D, M, known acid, known base, buffer

handheld pH meter

indicators- universal indicator, bromophenol blue, phenylphthalein, phenol red

bottles, vials, droppers

24 well plates

You may also use equipment in your lab drawer such as graduated pipettes.  If you use the 1 mL graduated pipette, you will have to use the blue holder.

Stations 1 and 2: good pH meter- measuring acid or base

This pH meter is similar to the kind you will find in a real lab. They need to be calibrated before being used.  The pH meter in station 1 has been calibrated for acids.  The pH meter in station 2 has been calibrated for bases. 

Find the pH of each solution

Station 3: pH indicator strips

These are the expensive pH strips. Since you need the color chart and we don’t have a ton of color charts, this is a station. 

Station 4: pH paper

This is ordinary pH paper. I can’t find extra strips or he color tables so we’re just going to test 2 samples at this station.

What to do:

Bucket stuffs

1. Make the chart from p2 in your lab notebook. Using the equipment in your bucket, experiment to acquire this data.

2. Things to know: 

a. Remember- don’t dip the tip!  1-2 drops of indicator should be enough to see a color change. Use at least 20 drops of each substance so that the concentration does not change significantly when the indicator is added.

b. The small jars/containers of the solution are to be used with the hand-held pH meter (also found in your bucket.) There is a covering on most of the hand-held pH meters’ bulbs that needs to be removed before you can measure pH. Be very gentle when you remove the bulb cover. 

c. Wash the pH meter bulb with distilled water and pat dry with a Kimwipe after EACH solution. Use a beaker from your drawer to collect the waste water when you clean off your bulb. 

d. You may want to put your 24 well plate on a white piece of paper so you can see the colors. 

	Solution or substance
	pH from handheld meter
	Color in universal indicator  (UI)
	Color in bromphenol blue (bpb)
	Color in phenolphthalein

(pth)
	Color in phenol red (PR)
	Is it an acid, base, or neutral?

	Known acid
	
	
	
	
	
	

	Known base
	
	
	
	
	
	

	Buffer
	
	
	
	
	
	

	A
	
	
	
	
	
	

	B
	
	
	
	
	
	

	C
	
	
	
	
	
	

	D
	
	
	
	
	
	


3. Buffer- 

a. Put 20 drops of buffer in a well. Add 2 drops of universal indicator. Record the color in your notebook.

b. Add 0.1 M HCl drop by drop, mixing the solution after each drop. (Shake the 24 well plate.) Count how many drops of HCl needs to be added before the buffer’s color changes and stays changed. (The color should change when the acid is added, but go back to the original color when shaken. At some point, the buffer will be exhausted and stay the changed color.)

4. Mixing solutions A, B, C, and D.  Make these mixtures in a well or empty small container.  If you use the small container, wash it after each mixture.  When you use the hand held pH meter to determine the final pH-  be very careful to not break the glass bulb. Make a prediction before doing the mixing. Write the prediction in your lab notebook.

a. What happens to the pH when you mix equal volumes of A plus B? 

b. What happens to the pH when you mix equal volumes of A plus C? 
c. What happens to the pH when you mix equal volumes of A plus D? 
d. What happens to the pH when you mix equal volumes of B plus C? 
e. What happens to the pH when you mix equal volumes of B plus D? 
f. What happens to the pH when you mix equal volumes of C plus D? 
Be sure to record 

· Your predictions for the final pH

· The volume you used to mix each solution

· The pH according to the hand-held recorder

· The color you got when using universal indicator.

5. Solution M. Put 20 drops of solution M in a small container.  Add 3 drops of Universal indicator.  Add distilled water a drop at a time to solution M with Universal indicator.  When you grow tired of not seeing any color change, you may add dH2O in mL increments using a graduated pipette.  As you add more and more water, the color of the Universal indicator should change. The color will get faint.  When it gets too faint to see easily, add more universal indicator. When it gets to a color that no longer changes, no matter how much water you add, then stop adding water. Record this color. Record how many drops of water you added (or volume if you added water in mL increments.) Also record the pH according to the hand held pH meter. 

Station 1:

Using the pH meter, figure out the pH value for solution E . Wash the bulb BEFORE and AFTER using it.   To wash a bulb- hold the probe over the waste container beaker, spray the bulb with distilled water, GENTLY pat dry. To read the pH of a solution, put the washed probe (just covering the bulb is fine) in the solution.  Press the “read” button.  Wait patiently for it to read the pH of the solution. To store the probe, put it in the small container in the beaker labeled to store the probe.

Station 2:

Using the pH meter, figure out the pH value for solutions G and H. Be sure to rinse the bulb between samples. Wash the bulb BEFORE and AFTER using it.   To wash a bulb- hold the probe over the waste container beaker, spray the bulb with distilled water, GENTLY pat dry. To read the pH of a solution, put the washed probe (just covering the bulb is fine) in the solution.  Press the “read” button.  Wait patiently for it to read the pH of the solution. To store the probe, put it in the small container in the beaker labeled to store the probe.

Station 3:

Using a different test strip for each solution, dip the strip in to each sample container.  Determine the pH value for solutions I and J.  Do enough tests so that each person in the lab group can tape ONE strip’s results into his/her lab notebook.  Tape the strip in the notebook. Label which solution you tested and the pH shown on the strip.  (2 person groups test each solution once;  3 person groups test one of the solutions twice.)  (tape is in the office supply bucket in your lab drawer)

Station 4:

Drop a drop of each solution on a small piece of the pH paper.  Determine the pH value for solutions K and L.  Write your data and evidence in your lab notebook.

Clean up!  

Acid + base (  salt + water

Rinse the 24 well plate in a sink. pH paper goes in the trash. Used Kimwipes go in the trash. A pH tester strip (with the multi color pads) gets taped in the lab notebook.  pH probes go back in their storage solution.  The bulb cover goes back on the hand-held pH meter

If you wrote on the small plastic vials, please get some rubbing alcohol from Ms. Getz and clean off the sharpie. 

Rinse out any vials you used that are not labeled for a specific solution. Keep the solution in those vials that are labeled for a specific solution.

You should not clean out the stock supply droppers/ pipettes of indicators or solutions. Just put them back in a cup on the cart. 

Questions to answer in your lab notebook:

1. What are the consistencies among the pH, colors of universal indicator, and the colors other indicators?  What are some things that don’t seem to be similar among the various indicators or the pH reading?

2. One of the liquid indicators is similar to the indicator used in the ordinary pH paper. Which indicator do you think it is? What is your evidence?

3. What does it mean when the buffer’s color does not change or that it can go back to its original color even after adding acid?

4. What does it mean when the buffer’s color changes and stays changed?

5. When you mixed equal parts of the solutions with each other- did you get the answers you expected to get? Why do you think your guesses were accurate or not accurate?

6. What does the pH of solution M become as more and more water is added? Why does this happen?
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