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Introduction

Synthesis of gold nanorods (GNRs) by seed mediated growth
method allows controlling size and shape of prepared asymmet-
ric nanoparticles (NPs). Both of these parameters have a crucial
impact on a phenomenon called localized surface plasmon reso-
nance (LSPR). Such knowledge can be used for interpreting reac-
tion kinetics of growing GNRs in situ. Obtained results are dis-
cussed in terms of processes which can occur during synthesis.

Localized surface plasmon resonance

LSPR causes characteristic color of solutions containing gold nano-
particles. Incident electromagnetic field (i.e. visible light for gold
NPs) gives rise to charge density oscillations on metallic nanoparti-
cles. In case of GNRs the resonance is split into two modes: trans-
versal and longitudinal. Therefore, two absorption peaks are pre-
sent.
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Schematic illustration of localized surface plasmon resonance.

Gold nanorods synthesis

GNRs were prepared by well-known seed mediated growth
method. Final colloidal solution includes GNRs stabilized by ce-
tyltrimethylammonium bromide (CTAB).
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Picture illustrating seed mediated growth method. Gold seeds (~ 2nm
NPs) are added to the appropriate growth solution. This step leads to the
formation of CTAB capped GNRs.

Reaction kinetics measurement

Absorption spectroscopy was used for reaction kinetics measure-
ment. Absorption spectra were acquired during the GNRs forma-
tion. Emphasis was placed on observing changes of absorption
peaks.
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Schematic illustration of reaction kinetics measurement.
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Results

Presented results come from experiments, which contained silver
nitrate in their growth solution. Silver nitrate allows formation of
GNRs with higher aspect ratios. [|]
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Top: Absorption spectra evolution of the first 15 min of the GNRs forma-
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tion. Bottom: Time-resolved position of the longitudal mode (LM) and corre-
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Left: SEM image from the 8th minute. Center: Photo of the final GNRs solu-
tion. Right: SEM image of the final GNRs solution.

Applications

GNRs are predestined for various applications. Applications in bio-
science are amongst on of the most promising. GNRs have been
utilized in vivo for imaging and therapy of tumor cells. [2]

Conclusion

GNRs exhibit size and shape dependent optical properties, thus
precise control over the synthesis is desirable. It has been shown
how addition of silver nitrate changes growth kinetics. First,
dumbbell-like NPs are formed. Second, dumbbell-like NPs grow
up into final GNRs. Measured characteristics might be utilized
for tailoring GNRs with desired optical properties. LSPR behav-
ior is in agreement with tuning tip curvature of GNRs [3].




