Santa Barbara City College
PHSC 107 Nanotechnology in Society
Spring 2011
Synthesis of Gold Nanoparticles
This lab was adapted from the Materials Research Science and Engineering Center, Univ of Wisconsin, Madison Interdisciplinary Education Group (http://mrsec.wisc.edu/Edetc/nanolab/gold/index.html).  The synthesis procedure shown here is from A. D. McFarland, C. L. Haynes, C. A. Mirkin, R. P. Van Duyne and H. A. Godwin, "Color My Nanoworld," J. Chem. Educ. (2004) 81, 544A.
Background: The formation of gold nanoparticles can be observed by a change in color since small nanoparticles of gold are red. A layer of absorbed citrate anions on the surface of the nanoparticles keep the nanoparticles separated. The presence of this colloidal suspension can be detected by the reflection of a laser beam from the particles. Switching to a smaller anion allows the particles to approach more closely and another color change is observed.

Safety
Wear Eye Protection   [image: http://mrsec.wisc.edu/Edetc/nanolab/thumbs/goggles.jpg]
Wear Protective Gloves   [image: http://mrsec.wisc.edu/Edetc/nanolab/thumbs/gloves.jpg]
Never look directly into a laser or shine a laser at another person.   [image: http://mrsec.wisc.edu/Edetc/nanolab/thumbs/laser.jpg]
Clicking a thumbnail on this web page (http://mrsec.wisc.edu/Edetc/nanolab/gold/index.html) shows a movie of each step of this lab.
	[bookmark: Procedure]
Materials
50 mL beaker or Erlenmeyer Flask 
1" or 1 cm stir bar
Stirring hotplate
Laser pointer
Droppers

Stock Solutions for 25 batches
1mM hydrogen tetrachloroaurate: The solid is hygroscopic so purchase HAuCl4.3H2O (Aldrich 
244597 or 520918) in 1.0 g quantities and use the entire bottle. Dissolve 1.0 g HAuCl4.3H2O in 
250 mL distilled water to make a 10.0 mM stock solution of gold(III) ions that can be kept for years 
if stored in a brown bottle. Dilute 25 mL of stock to 250 mL to make the 1.0 mM concentration for 
this experiment.
1% trisodium citrate: Dissolve 0.5 g Na3C6H5O7.2H2O (sodium citrate) in 50 mL distilled water. 
1 M NaCl: Dissolve 0.5 g of NaCl in 10 mL distilled water.

Procedure
	
	
	


[image: http://mrsec.wisc.edu/Edetc/nanolab/gold/images/gold01.jpg]
· Add 20 mL of 1.0 mM HAuCl4 to a 50 mL beaker or Erlenmeyer flask on a stirring hot plate. 
· Add a magnetic stir bar and bring the solution just to a boil. 
· Once boiling, add 2 mL of a 1% solution of trisodium citrate dehydrate (Na3C6H5O7.2H2O). The gold sol (solid suspension) gradually forms as the citrate reduces the gold(III).
· Remove heat when the solution has turned deep red or 10 minutes has elapsed.
· The presence of a colloidal suspension can be detected by the reflection of a laser beam from the particles. 
[image: http://mrsec.wisc.edu/Edetc/nanolab/gold/images/gold03.jpg]
· Because a laser pointer emits polarized light, the pointer can be oriented such that the beam appears to disappear. When the beam from the laser is visible in one view, it is invisible in the view perpendicular to the first.

[image: http://mrsec.wisc.edu/Edetc/nanolab/gold/images/gold04.jpg]

· Measure 4 mL of the gold nanoparticle solution in four test tubes. Use one tube as a color reference and add 5 drops of 1M NaCl solution to one tube, 5 drops of 2M NaCl solution to one tube and 5 drops of 1M MgCl2 to the one tube. 
· Does the color of the solution change as the addition of chloride makes the nanoparticles closer together?


The size of the gold nanoparticles determines the color of the solution (technically called a ‘collodial suspension’).  The nanoparticles you’ve just synthesized are less than 100 nm in size which produces a red colored suspension.  Addition of the chloride solutions changes the size of the nanoparticles and therefore changes the color of the resulting solution.
[bookmark: _GoBack]Name__________________________________________  Date:________________



	Tube # 
	Volume of Solution
	Description
	Observed Color Change

	1

	4 mL
	Color reference
	

	2
	4 mL
	5 drops 1 M NaCl
	

	3
	4 mL
	5 drops 2M NaCl
	

	4
	4 mL
	5 drops 1M MgCl2
	



Post Lab Activity
Gold nanoparticles are used for a number of applications.  Your assignment for this activity is to research one application for gold nanoparticles.  Write a one page report on your findings.  Make sure to reference your findings properly at the end of the report.  For website citations, give the URL, date that you accessed it, and if available, the author of the website.  This report will be due at the beginning of next week’s lab.


image3.jpeg




image4.jpeg




image5.jpeg




image6.jpeg




image1.jpeg




image2.jpeg




