
Boise State University
ScholarWorks

College of Arts and Sciences Poster Presentations 2013 Undergraduate Research and Scholarship
Conference

4-15-2013

Synthesis and Functionalization of Small Silver
Nanoparticles
Chris Menter
Department of Chemistry, Boise State University

Jeunghoon Lee
Department of Chemistry, Boise State University

Sarah Rhen
Department of Chemistry, Boise State University

Elton Graugnard
Department of Materials Science and Engineering, Boise State University

Bernard Yurke
Department of Materials Science and Engineering, Boise State University

See next page for additional authors

http://scholarworks.boisestate.edu
http://scholarworks.boisestate.edu/as_13
http://scholarworks.boisestate.edu/2013_under_conf
http://scholarworks.boisestate.edu/2013_under_conf


Authors
Chris Menter, Jeunghoon Lee, Sarah Rhen, Elton Graugnard, Bernard Yurke, William Knowlton, Will Hughes,
and Wan Kuang

This student presentation is available at ScholarWorks: http://scholarworks.boisestate.edu/as_13/44

http://scholarworks.boisestate.edu/as_13/44


 UV-Vis spectra 

were taken on a 

Varian Cary 100 

UV-Vis spectro-

photometer 

Synthesis Scheme 1: Photo-reduction of metallic precursors  Synthesis Scheme 2: Chemical reduction of metallic precursors 

Special thanks                         

goes to: 

 Blake Rapp for  

TEM sample prep-

aration 

References: 

Scheme 1 results: 

Scheme 2 results: 

Light source: 254 nm UV lamp  

 0.100 mmol sodium 

citrate 

 0.500 mmol sodi-

um hydroxide 

Beaker Contains: 

 0.020 mmol Bis(p-sulfanatophenyl)              

phenylphosphine (BSPP) 

 Purify 

 Functionalize 

 Characterize 

 10 nm target 

size 

 0.020 mmol silver nitrate 
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Synthesis (Injected): 

 BSPP (limiting rea-

gent) 

 Silver nitrate (2x 

BSPP)  

 Sodium citrate (3x Ag) 

 Sodium borohydride      

(5x Ag) 

 Chill overnight 

 Purify 

 Characterize (5 nm target 

size) 

 Functionalize 

TEM image: 

 Significant aggregation 

 Larger than expected size range 

 Time factor? 

 Light exposure? 

 Small particles con-

firmed 

UV-Vis spectrum  

 Peak around 400 nm 

 small silver particles ≤ 10 nm 

 Narrow size distribution 

Discrepancy of  size distribution be-

tween TEM and UV-Vis could be a 

time or a light exposure effect 

Silver is more readily oxi-

dized than gold 

Silver is more touchy 

than gold and is less 

stable in colloidal form 

Can silver be functionalized at 

all without a gold shell? 

Does the gold functionalization pro-

cedure need to modified in order to 

work on silver? 

Assuming that silver can 

indeed be functionalized, 

can the resulting product 

be purified easily without 

losing its stability? 

Assuming that silver 

can be functionalized, 

is it as stable as its 

gold counterpart? 

Adding particles to DNA heterostructures 

as a template for directed nanowire growth 

Targeted molecular labeling 

Targeted biosensors 

Surface Enhanced Raman 

Spectroscopy 

Solar cells 

Initial Conditions: 

 Nitrogen purged water 

 Inert atmosphere 

 Dark 

DNA functionalization of naked silver nanoparticles 
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TEM images: 

 Particles clumped together 

 15-20 nm range 

 Inconclusive 

 Staining artifacts? 

 Result of functionalization? 

UV-Vis spectrum: 

 Slightly broad size range 

 Peak slightly over 400 nm 

 Particle sizes slightly over 10 nm 

Synthesis conditions: 

 Room temperature 

 Purified DNA 

 Purified silver nanoparticles 

 

Reagents (in addition to silver particles): 

 Thiolated DNA strands (500-1000 strands/

particle) 

 Phosphate buffer (10-20 mM, pH 6.8-7.4) 

 1% Sodium dodecyl sulfate (SDS) solution 

 Incubate 8+ hours 

 Slowly bring sodium chloride concentration up 

to 0.3 M 

 Stable solution? 

 Purify 

 Characterize 

 Use for further experimentation 

 Functionalization results in a slight peak shift 

 The TEM  image shows a fringe around the 

particle 

Seeded Nanoprism Growth:  

 Silver particles are used as seeds to grow 

nanoprisms or nanowires  

Direct Aggregation: 

 Two types of functionalized 

particles are connected with a 

complimentary linker strand 

5’ 
3’ 

DNA  Heterostructures: 

 Functionalzed particles are connected to 

complimentary sticky ends on a DNA sub-

strate that is already decorated with gold 

Silver Nanocluster Project: 

 The synthesis of fluorescent silver 

nanoclusters directly onto a DNA strand 

 AgNCs exhibit strong fluorescence under 

UV light 

Sharma, J. DNA Directed Self-assembly of Nanoparticle Arrays and Bi-

osensing Applications of Fluorescent Metallic Nanoclusters. Presented 

at Boise State University, April 5, 2013. 
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Notes: 

 Micrographs were taken on a 

Jeol JEM-2100 HR Transmis-

sion Electron Microscope 

(TEM) at the BSCMC 

 The solution in the round bottom flask is a      

generic representation and does not bear any 

resemblance to an actual product 

 The Boise State Center      

for Materials Characteriza-

tion (BSCMC) for the use of 

the TEM    

 Dr. Jaswinder Sharma, Oak Ridge        

National Laboratory for the silver nano-

cluster project. 
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