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Background Results Conclusions & Future Work 

Integrating iron into anisotropic silica nanorods may 
enable magnetic control of otherwise diamagnetic 
particles. 
 
Objective: Explore the impact of various reagents to 
chemically integrate magnetite into silica nanorods. 

Nanorods can be integrated into polymer matrices to 
impart new material properties. 
•  Directionality due to nanorod anisotropy [1] 
•  Silica nanoparticles are diamagnetic 
•  Paramagnetic materials can be integrated in silica 

nanoparticles [2] 
 
Controlling the orientation of nanorods in polymeric 
materials could create tunable materials [3]. 

Synthesized nanorods (adapted from [1,2]) with: 
vsilica-only viron(iii) nitride viron(iii) chloride  
vvarying ratios of TEOS & iron(iii) ethoxide 

Fig. 2. (left) Nanorod XRD spectra and 
con t ro l spec t ra fo r magne t i te 
nanoparticles and silica substrate.  

Fig. 1. Predicted morphology of silica and iron-doped silica 
nanorods growth with respect to quantity of TEOS. 

Prominence of magnetite peaks varied: 
•  Most intense - iron(iii) ethoxide, original TEOS ratio 
•  Least intense - iron(iii) chloride  
 
Compositional homogeneity also varied: 
•  Most uniform - iron(iii) ethoxide, 0.01 TEOS ratio  
•  Less uniform samples had clusters of magnetite 

particles among the nanorods 
 
Characteristic XRD peaks may have been caused by 
doped nanorods or by iron nanoparticles. 
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Homogeneous samples indicate iron incorporation. 
However, analysis may be confounded. Future work 
should be conducted to verify results. 
•  Identify iron and silica regions - backscattered 

electron imaging (BEI)  
•  Quantitative analysis - energy dispersive x-ray 

analysis (EDX), spectra, and mapping 
•  Magnetic susceptibility - vibrating sample 

magnetometer (VSM) 
 
Further synthesis and separation to improve analysis: 
•  Separate particle types - centrifugation 
•  Reduce charge buildup - coat the sample in 

conductive materials [4] 
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