Title:     Preparing Litmus Solution and using it as an Acid/Base Indicator
Statement of Problem:

Litmus is a plant-derived mixture with a limited shelf life.  We will make a litmus solution to use an indicator for acids and bases.

What is an Acid? Any substance that has a sour taste, feels prickly to the skin, could dissolve certain metals, reacts with a base to form a salt. PH is < 7.0.

What is a Base? Any substance that has a bitter taste, feels slippery, and reacts with acids to form a salt. The pH is > 7.0.

How to Test: We use Litmus to test if a liquid is an acid or a base.

BLUE litmus turns RED = acidic 

Red litmus stays RED = acid

Red litmus turns BLUE = alkaline or base 

BLUE litmus stays BLUE = base

Neutral liquid will not change either litmus paper.

Acidity SCALE 0(strongest acid)-14(strongest basic)

Scale is pH = Potential of hydrogen.

Neutral = pH 7

Lemon juice 2.5

Sea Water 8.2

Water can dissolve many compounds by separating them into their individual ions. Acids are compounds that contain hydrogen and can dissolve in water to release hydrogen ions into solution. For example, hydrochloric acid (HCl) dissolves in water as follows:

	HCl
	H2O
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	H+(aq)
	 + 
	Cl-(aq)


Hypothesis: 

Litmus solution is uses as an indicator for acids and bases. We can make a litmus solution to test various chemicals acidity.

Materials

	· Litmus powder

· Denatured alcohol (ethyl alcohol)

· Water
	· Vinegar 

· Sodium Carbonate

· Sodium Hydrogen Sulfate
	· Dropper

· Small measuring spoon

· Test tubes


Procedure:

Making the Litmus Solution

1. Fill one test tube with water to 3cm ht.

2. Transfer 3 small spoonfuls of litmus powder into a test tube.

3. Seal the test tube with stopper and gently shake to make a solution. 

4. Poor the solution into the bottle, and let the solution sit.

5. Add half a pipette of denatured alcohol to the solution.  Adding a little denatured alcohol, increases the shelf life of litmus solution. 

First Blue, then Red

1. Add 3 drops of litmus solution to 3 cm of water in a test tube. Observe and record the color.

2. Pour white vinegar in a test tube ( 3cm ht)

3. Use a pipette to take some vinegar and add 1 DROP to the litmus solution.

4. Swirl, DO NOT SHAKE. Observe and record.

5. Dissolve a sm. Spoonful of sodium carbonate in 3 cm of water. 

6. Add 2 drops of sodium carbonate solution to the litmus solution from step 4.

7. Observe and Record!!!

8. Add 1 spoon tip of sodium carbonate and 5 drops of litmus solution to a test tube with 5 cm ht of water. 

9. To a 2nd dry test tube, add 1 small spoonful of sodium hydrogen sulfate.

Results/Data:

	Solution


	Color Indicator
	Acid or Base

	1. Water + Litmus Solution
	
	

	2. Vinegar + Litmus Solution
	
	

	3. Sodium Carbonate +Water added to Vinegar Solution from Step 2.
	
	

	4. Sodium Carbonate + Water
	
	

	5. Sodium Carbonate + Water added to Sodium Hydrogen Sulfate
	
	


Conclusions:

1. The acetic acid in vinegar, and sodium hydrogen sulfate are both acids. Sodium carbonate is an alkaline or base.

2. What does the blue litmus solution indicate?

3. What does the work indicator mean?

Reference Notes:
1. Sodium Carbonate:  Na2CO3
This material is base salt. It is known as washing soda or soda ash, used as water softener in laundry. It has a cooling alkaline taste, and can be extracted from the ashes of many plants.


                     This material is an EYE IRRATANT. DO Not INHALE DUST.

2.    Sodium Hydrogen Sulfate:  also know as Sodium bisulfate:  NaHSO4
This material is an acid salt. It is a dry granular product. It is used to lower pH in other materials. It is used in metal finishing, cleaning products, and to lower the pH of water for effective chlorination, like in swimming pools.

Food Grade sodium bisulfate is used in a variety of food products, including beverages, dressings, sauces, and fillings. It is also widely used in meat and poultry processing and most recently in browning prevention of fresh cut produce.

It is made by sodium hydroxide and sulfuric acid which react to form sodium bisulfate and water.

NaOH + H2SO4 → NaHSO4 + H2O


          This material is corrosive and irritates respiratory organs.
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