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Abstract

Abstract

The article was take metallic nanoparticles and luminescence molecules which in
the system of metal enhanced room temperature phosphorescence (RTP) as the
research object, choose the lead ion and L-lysine as the target material and develop
the application of metallic nanoparticels enhanced RTP. The main contents and results
are as follows:

The first part is the prolegomenon. It’s the review of the research progress of
enhance RTP and application of RTP. This part emphatically introduces the research
progress of application of metal enhanced fluorescence and phosphorescence. Finally,
this part puts forward assumption and contents based on above discussion.

The second part is synthesis of Au nanoparticles (AuNPs) and applied it to the
study of enhanced 5(6)-FAM and DIF- RTP. The results showed that AuNPs can
significantly =~ enhanced  5(6)-carboxyfluorescein  (5(6)-FAM)  RTP  and
diiodofluorescein (DIF) RTP. With the increase in the addition amount of AuNPs, the
enhancement extent of 5(6)-FAM-RTP and DIF-RTP was firstly increases and then
decreases, the maximum enhancement were 1.8 and 3.3 times, respectively. Therefore,
DIF was more suitable for subsequent applications. AuNPs enhance 5(6)-FAM-RTP
and DIF-RTP was mainly because of local field enhancement and radiative transition
rate improvement.

The third part is choose DIF as research object to study the effect of trace lead
ions (Pb>") on AuNPs-DIF-RTP which based on experiment results of the second part.
The results showed that in the low concentration range, a linear relationship between
the concentration of Pb>" and the decreasing degree of DIF-RTP (Alp/Ip). Based on
this phenomenon, a novel method for determination of Pb*" had hereby been
developed. The experiment also proved Pb>" decrease DIF-RTP by aggregation of
AuNPs. The response is linearly proportional to the concentration of Pb*" in the range
0.470-22.1 nmol-L", the detection limit for lysine was 6.10 pmol-L™', the recovery

rate were in range of 89.4 %-115.4 %, the relative standard deviation was less than

I



Abstract

3.70 %. The experiment also study on the influence of several common metal ions on
determination accuracy, the results showed that most of metal ions has little
interference in the system except Fe’ and Ag” ions.

The fourth part was prepared silica coated silver nanoparticles (Ag@Si0O,) and
applied to enhance fluorescein isothiocyanate isomer I (FITC) RTP which based on
former experiment. Through investigate the influence of Ag@SiO, on FITC-RTP in
the solid substrate, the experiment proved that the interaction between L-lysine and
FITC can make the distance increases between Ag@SiO; and FITC, so the effect of
Ag@Si0; enhances FITC-RTP was affected. Based on this phenomenon, a simple and
rapid method for determination of lysine had hereby been developed. The response is
linearly proportional to the concentration of lysine in the range 1.50-90.5 umol/L, the
detection limit for lysine was 0.270 pmol/L, the recovery rate were in range of
97.0-108.0 %, the relative standard deviation was less than 2.10 %. The experiment
also study on the influence of several common metal ions and amino acids on
determination accuracy, the results showed that metal ions and amino acids has little
interference in the system. A satisfactory result was obtained when the established
method has been applied to determine lysine in Compound lysine hydrochloride and
zinc gluconate granules and Lysine hydrochloride and calcium hydrogen phosphate

tablets.

Key words: AuNPs; Ag@SiO; core-shell; metal enhanced RTP; Application.
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