SYNTHESIS OF FLUORESCENT Au@SiO2 and SiO2@Au NANOPARTICLES BY „ONE-POT” PROCEDURE
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HR-TEM micrographs of Au@SiO2 and SiO2-AuNPs
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Figure 1. HR-TEM micrograp micrographs of: (a) Au@SiO2NP (S1); (b) Au@SiO2NP (S5); (c) SiO2@Au NP (S10) and (d) SiO2@Au NP (S11)

Fluorescence enhancement

Table 1. The calculation of fluorescence enhanced factor for RhB doped in Au@SiO2 core-shell nanospheres with different SiO2 shell sizes. (The number concentration of Au particles per mL was 2.17×1011 /mL.)
	NP radius, r, nm
	Silica Shell Thickness, nm
	Volume of SiO2,
V, nm3
	Increased Volumea ΔV, nm3
	Fluorescence Intensity, I
	Increased Intensity, ΔI
	I1 = ΔI/ΔV, 

10-17 nm-3
	Enhanced Factorb, I1/I0

	7
	3
	5.07×1013
	-
	16
	16
	-
	-

	17
	13
	8.81×1014
	8.30×1014
	18.5
	2.5
	301.1
	0.3510

	30
	26
	4.89×1015
	4.01×1015
	21.4
	2.9
	72.26
	0.0842

	50
	46
	2.27×1016
	1.78×1016
	23.2
	1.8
	10.1
	0.0118

	62.5
	58.5
	4.44×1016
	2.16×1016
	25.5
	2.3
	10.6
	0.0124

	120
	116
	3.14×1017
	2.70×1017
	31.2
	5.7
	2.1
	0.0025


a Here we calculated the increased volume of SiO2 in 1 mL solution (The total solution volume was 5 mL).
ΔV = 4/3 × π × (r3 – 43) × 9.0×1010 /5.1, where 4 is the radius of AuNPs 
E.g. For the first layer of SiO2, V = 4/3 × π × (73 – 43) × 2.17×1011 /5= 5.07×1013 nm3
b Here, we used as-prepared RhB doped silica spheres without Au core as a reference (i.e. I0). I0 is the fluorescence intensity of RhB doped silica spheres per unit SiO2 volume. I0 = 8.58×10-15 nm-3
Table 2. The calculation of fluorescence enhanced factor for RhB doped in SiO2@Au core-shell nanospheres with different Au shell sizes. (The number concentration of SiO2 particles per mL was 3.95×1010/mL.)
	NP radius, r, nm
	Au Shell Thickness, nm
	Volume of Au, V, nm3
	Increased Volume, ΔV, nm3
	Fluorescence Intensity, I
	Increased Intensity, ΔI
	I1 = ΔI/ΔV, 10-15 nm-3
	Enhanced Factor,I1/I0

	13
	3
	3.96×1014
	-
	64.27
	16
	-
	-

	15
	5
	7.85×1013
	3.89×1013
	82.29
	18.02
	462.9
	42.1130

	18.5
	8.5
	1.76×1014
	9.77×1013
	119.5
	37.21
	380.8
	34.6472

	22.5
	12.5
	3.43×1014
	1.67×1014
	142
	22.5
	134.6
	12.2440

	48
	38
	3.62×1015
	3.28×1015
	148
	6
	1.8
	0.1665


ΔV = 4/3 × π × (r3 – 103) × 9.0×1010 /5.1, where 10 is the radius of SiO2 NPs 
E.g. For the first layer of gold, V = 4/3 × π × (133 – 103) × 3.947×1010 /5= 3.96×1014 nm3
Quantum yield
The authors calculated the quantum yield (QY) in the manner described by Laverdant et al. (Laverdant et al., 2011) using the following formula:
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(1)
where IT is the transmission intensity, IF is the fluorescence intensity, I0 is the transmission intensity of the solvent (isooctane in this case), s and x refer to the standard reference and the sample of interest respectively, nx is the refractive index in isooctane (nx  = 1.39)  and ns is the standard diluted in ethanol (ns = 1.36).
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