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-�1�' Chemical Waste 

�����V\��� Un-Protected AgNPs Colloid

AgNP Colloid �'������������"Z�/�1 
10-100,000 ppm

AgNPs ��U����ก�� (5 c 20 nm)

AgNPs Colloid �'������V'	������ก (��กก�1� 
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5 5 -- 20 nm AgNPs (Ag20 nm AgNPs (Ag00))
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UltrafineUltrafine AgNPs (AgAgNPs (Ag00))
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-�1�' Chemical Waste 

�����V\��� Un-Protected AgNPs Colloid

AgNP Colloid �'������������"Z�/�1 
10-100,000 ppm

AgNPs ��U����ก�� (< 1 nm)
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Cluster of Silver Ion (AgCluster of Silver Ion (Ag++))
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Reduction of Ag+ to Ag0 Occurs at High 
Temperature (120 - 150 oC)

-�1�' Chemical Waste 
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����'� 3 Growth (�) Aggregation  ������������ ����!��"#� Dendrimer
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Plasmon oscillation for a sphereMaxwell equations in matter
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Mie Theory
Cross Sections Efficiencies Mie Coefficients Input Parameters

Photonic – Plasmonic Coupling

Absorption 

Scattering

Extinction = Absorption + Scattering

m = n1 / n

k = 2πn / λ

x = kR = 2πnR / λ

����'� 5 �^+H���0�_�� �� Localized Surface Plasmon Resonance Spectroscopy 

&/�$��,�),,���������ก��( �������I��� Homogeneous Medium

Extinction Spectra Absorption Spectra Scattering Spectra
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�ก���/���E����^+H� �� Extinction Spectra, Absorption Spectra (�) 

Scattering Spectra  ������������ ����!��I"���ก����	( �������I����0/� 

&/�$��,���������� ����!� �������ก��� 1 nm (A, B, (�) C) (�) 5 l 20 nm 

(D, E, (�) F) 
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Spectra &/�$��,�),,���������� ����!���	�� �����Sกก��� 1 nm '�ก�^+H�

�,��� �����������	&������)$2
������:��	���� 0.6 nm
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Spectra &/�$��,�),,���������� ����!���	�� ��� 5 - 20 nm
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Mie Theory: D = 60 nm
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Theory: D = 12 nm

Theory: D = 12 nm
Coating 20 nm
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Theory: µ = 12 nm
σ = 8 nm


