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PART A: MAKING GOLD NANOPARTICLES (COLLOIDAL GOLD)
Introduction
A colloid is a suspension of finely divided particles in a continuous medium from which the particles do not settle out rapidly and are not readily filtered.

Colloids are in the range of 10 to 100nm and are used widely in the paint industry, in cosmetic industry etc.

Colloidal gold was used by the Romans in stained glass windows. Recently there has been a growing interest in the use of nano gold particles in medical applications.

The colloidal gold is made by mixing a solution of gold ions Au3+ and citrate solution.

The size of the nanoparticles can be regulated by the concentration of the citrate solution, which acts as a stabilizer.

Aim

To synthesis gold nanoparticles (13nm)

Materials and Equipment

· 50 mL of gold hydrogen tetrachloride (HAuCl4 .3H2O) solution (2.5x 10-4M)

· 1mL of 5% sodium citrate solution (needs to be prepared fresh on the same day).
· distilled water

· 1 mL pipette 

· hot plate and magnetic stirrer

· conical flask (150mL) and watch glass (make sure all glassware is clean)
Method

1. Pour 50 mL of gold hydrogen tetrachloride (HAuCl4 .3H2O) solution in a 150mL flask

2. Place a magnetic stirrer in the flask and place a watch glass on top of the flask (to ensure that no evaporation occurs – the concentration of the solution must remain constant)

3. Place the flask with the gold solution on the hot plate, adjust the dials to allow the solution to heat (not vigorously)

4. Heat until boiling, turn heat off, and leave the stirrer on.

5. Immediately add 1mL of sodium citrate( continue to stir) leave on hot plate and let cool

6. Observe colour change.

Results

Observations
	Colour of HAuCl4 solution


	Colour of sodium citrate solution
	Colour changes during heating
	Colour of final solution

	
	
	
	


Discussion
What colour is gold?


a) in solid form (pure gold)

      
b) in solution (HAuCl4 .3H2O )

      
c) in colloidal form nano gold particles

PART B: TESTING FOR THE PRESENCE OF GOLD NANOPARTICLES

Introduction
Colloidal solutions - contain particles small enough to be suspended and scatter a light beam

Solutions - contain particles too small to be suspended and DO NOT scatter a light beam

Aim
To test for the presence of gold nanoparticles

Materials and Equipment
· Gold solution (HAuCl4 .3H2O ) 

· red solution of gold nanoparticles 

· water

· Laser pen

Method
1. Shine a laser beam through each of the solutions. The presence of a colloidal suspension can be detected by the reflection of a laser beam from the particles.

2. Record your observations in the table provided

Results

	Solution
	Observation
	Colloid/solution

	Water
	
	

	(HAuCl4) yellow solution
	
	

	Gold nanoparticles (red)
	
	


Discussion
1. In this experiment, the gold began as a solution and became a colloid.  What is meant by each of these terms?

2.  Which solutions scatter light?

3. Why
(hint explain in terms of particle size)

3. Research: http://web.rollins.edu/~tlairson/tech/nano17.html
a) Name two precious metals which are used in stained glass windows

b) What colour are they?

c) What size are their nanoparticles?

d) What is a nanoparticle?

Making Gold Nanoparticles
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