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An X-ray diffractometer was used to measure the angles at which the silver 
nanoparticle samples reflect x-rays. Some angles have constructive and destructive 
interference. Bragg’s law (2dsin(theta)=1(.54 nanometers)) states that the angles at 
constructive interference occurs and the angles that shouldn’t be visible. The peak 
corresponds with the distance in a crystal. The common peaks on a standard graph are 
38.15, 44.34, 64.50, 77.47, and 81.62. ( Fig. 6). The graph from the DT sample has the 
same general peaks as the standard but there are extra peaks that are likely due to 
other materials left in the sample (possible starch), diffracting with it.

Electron microscopy (EM) is a technique for 
obtaining high resolution images of 
biological and non-biological specimens. It 
is used in biomedical research to 
investigate the detailed structure of tissues, 
cells, organelles and macromolecular 
complexes. Fig. 4 (a-c) represent student 
samples of silver nanoparticles at 80K 
magnification. Fig. 5 represents the size 
distribution of four samples

Four microtubes(label 1-4) were filled with 250 microliters of LB broth and 3 

microliters of arabinose. Add 250 microliters of silver nanoparticle solution to 

microtube #2(50%), add 100 microliters to #3(28%), and add 50 microliters to 

#4(16%) as microtube #1 is our control tube. Using a fresh loop for each 

microtube spread the solution onto 4 labeled plates and place in an incubator at 

37 degrees Celsius for 48 hours. In Figures 2 and 3, the control plate ( Plate #1)  

had a lawn, Plate #2 had 29 colonies, plate #3 had 98 colonies, plate #4 had 35 

colonies.  
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Silver colloidal particles are commonly cited for potential in antimicrobial applications. The proposed 
work focuses on synthesis and characterization of silver colloidal particles, particularly characterization 
of their optical properties by spectrophotometry, size and shape by electron microscopy, and 
photothermal behavior via transient absorption measurements. These measurements will serve the 
pedagogical purpose of introducing ESRP students to highly-sophisticated instrumentation and 
accompanying analytical techniques; they will also enable analysis of the relationship of size and size-
distribution of silver particles to observable light absorption and photothermal properties. Additional 
experimentation will involve testing anitmicrobial properties in petri dishes using ecoli modified by gene 
recombinant technology with the pGlo gene comparing these properties with the structure.
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Silver nanoparticle production started with 10 mL 
of 0.1M AgNO3. 10 mL of 0.1M glucose was 
added, making sure that it comes into contact 
with the AgNO3. 10mL of the starch solution was 
added and the solution heated on a hot plate on 
a high setting until it is boiling vigorously. Boil 
the solution for 10 minutes until the solution is 
yellow. Remove the sample from hot plate, and 
let cool.

The wavelengths that are transmitted through and absorbed by the 
silver nanoparticles can determine its color properties. The 
absorption rates peak to over 75% around 420nm, which translates 
to violet and blue colors (Fig. 10). This correlates with published 

data for silver nanoparticles which indicate absorbance between 
370nm -430nm.
Silver nanoparticles generally  transmit at  wavelengths greater than 

500nm. The data collected was consistent with that. Transmission 
rates are lowest at 418 nm and rise beginning at 480-500nm, which 

would translate to green, yellow, and orange. ( Fig. 11)
.

Transient Absorption Spectroscopy measures changes in 
absorption of energy of a particle excited by a laser. The 
changes in absorption of the particle have photothermal effects, 
which results in variations in absorption of energy with respect to 
wavelength. The amount of time these effects last is dependent 
on the power of the laser being used to excite the silver particles. 
Generally, it decays exponentially and lasts only about one 
picosecond. The graphs below demonstrate differing amount of 
absorption of the particles by wavelength ( Fig 8.) and  the 
exponential decay of the energy ( Fig.9)
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