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Chemiluminescence of Luminol

The luminol solution has been mixed for you.  It has NaOH and some dilute hydrogen peroxide (H2O2) mixed with it.  DO NOT SPILL THE LUMINOL SOLUTION ON YOUR SKIN!  If you do, wash it off immediately.

This luminol solution has a very dim glow that cannot be seen in our lab.  By adding a catalyst, we speed up the reaction and get the glow all at once.  A catalyst is a substance that makes a reaction go faster but is itself unchanged (is not a reactant).

Procedures:
1.
Get 5 CLEAN test tubes.  They do not have to be dry.

2.
Label 5 test tubes with the chemical formulas below.  Using a clean wood splint, put a small amount of each chemical into a test tube.  The chemicals are:

     
copper(II) sulfate


CuSO4  
(crystal)

     
cobalt sulfate


CoSO4  
(crystal)

     
potassium chloride

KCl  

(crystal)

     
potassium iron(III) cyanide

K3Fe(CN)6  
( a solution in a pipette)

     
magnesium sulfate

MgSO4  
(crystal)

4.
When the lights are turned off, squirt a small amount of the luminol solution into each tube.  By counting 1001, 1002, 1003, etc., estimate how long the glow lasts, and also note if the light is dim, bright, very bright or no reaction (NR) (no light).  Write these observations on your data table.

5.
Which of the 5 chemicals is the best catalyst?






6.
Now, take 3 clean test tubes and put about 3 mL of the luminol solution into them.

7.
To the first tube, add a few drops of NaOH to the luminol.   To the second tube, add a few drops of HCl  to the luminol.   


You should have found that the K3Fe(CN)6 is the best catalyst. 


With the lights out, add a few drops of the K3Fe(CN)6 to each tube.  Write down your results.

8.
Test the behavior of the catalyzed luminol when you add   NaOH and HCl.   Decide what makes the light turn off and on!

OVER FOR DATA TABLE AND QUESTIONS

Data
	catalyst
	how long, sec
	brightness
	good catalyst?

	CuSO4
	
	
	

	CoSO4
	
	
	

	KCl
	
	
	

	K3Fe(CN)6
	
	
	

	MgSO4
	
	
	

	luminol + NaOH + 

best catalyst
	
	
	

	luminol + HCl +   

best catalyst
	
	
	


Questions

1.
What effect does the presence of a base have on the ability of luminol to luminesce?

2.
What effect does the presence of an acid have on the ability of luminol to luminesce?

3.
How do animals who chemiluminesce turn their lights on and off?

4.
The hemoglobin molecule found in blood has an iron atom in it (this is what makes it red).  How might luminol be used to determine that a stain is blood?

