Plant Biology, Fall 2017
Nanoparticle Synthesis Protocol

In this experiment, you will synthesize silver nanoparticles to be used for your seed germination experiment on 9/27 and to use for plant watering beginning 9/20 or 9/27 (depending on germination status of your plants). 

It is relatively easy to reduce silver cations (Ag+) to silver atoms. We will use the method from Mulfinger et al. 2007 to either make silver nanoparticles in lab today. As silver atoms form, they stick together, forming silver nanoparticles with are about 5 nm in diameter (10,000 times smaller than the plant cell). These small nanoparticles have a yellow or amber color and absorb purple light (400 - 450 nm). Solutions of larger particles of silver will have a brown or grayish color and absorb light of longer wavelengths. The silver nanoparticles grow larger if the solution is mixed too quickly or are at a high temperature. If your solution turns a dark brown or black, you have mixed the reactants too quickly and you must start over. 

1. Obtain 20mL of a 1.0 mM AgNO3 solution (169.87 g/mole or 107 ppm of just Ag)
2. [bookmark: _GoBack]Pour 30mL of a 2.0mM NaBH4 solution into a 250 mL Erlenmeyer flask. 
3. Chill the NaBH4 beaker solution on ice for 30 minutes before the experiment
4. Put the 500 mL beaker on a stir plate with the E. flask in the middle, pack ice around it but not under it. Place a magnetic stirrer in your flask and slowly mix the solution.
5. Using a still plate with a magnetic stirrer, slowly drop the AgNO3 into the NaBH4 solution one drop at a time. 
6. After about 4mL, the solution should begin to turn light yellow.  Silver nanoparticles are bright yellow and the color should be clearly visible after all the AgNO3 is added. 
7. Remove stir bar. The solution can be capped with parafilm and stored in the refridgerator for 2 weeks. 
The equation for making silver nanoparticles is:
AgNO3 NaBH4   ----------->   Ag  + 2H22 B2H6  NaNO3
1. Assuming a 100% reaction efficiency, what should be the final concentration of Ag as Nanoparticles in the final solution? ______________________

2. Given that Ag has a molecular weight of 107 g/mole, what is the final concentration in parts per million (ppm) of elemental Ag (in the form of Ag-NPs) in solution?             (Hint: ppm = 1mg/L) ________________________

3. H2 and B2H6 are gases that will burn off during the reaction. However, NaNO3 is salt that will still be dissolved in solution.  THINK: if you are using your final solution made in lab today as your treatments, what might you have to use as a control?
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