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Semiconductor nanocrystals, which are named quantum dots (QDs) [1]. have been explored for various applications.
such as LEDs [2]. solar cells [3]. fluorescence probes and bio-medical labeling [4-6]. In this paper. CdS quantum
dots, that is one of the most technologically important classes of semiconductors [6.7], were prepared using aqueous
solutions of CdSO; and Na,S,05 and using L-cysteine and thioglycolic acid (TGA) as catalyst for hydrolysis of
thiosulfate to S> and as capping agent for synthesized CdS nanoparticles [8.9].CdS nanoparticles were prepared
according to the following procedure. 50 ml aqueous solution containing 0.01 M Na,$,05.5H,0 and 0.01 M TGA
heated at 323 K for 1 h and cooled to room temperature. Then, 50 ml aqueous solution containing 0.01 M CdSO, and
0.01 M TGA at pH= 9.50 droply added to the previous solution under vigorously stirring. Consequently, yellow CdS
QDs solutions were prepared and stored at refrigerator for investigations. In addition, the synthesis method for L-
cysteine capped QDs is similar to the TGA procedure. The role of L-cysteine and TGA was studied using UV-Vis
and photoluminescence spectroscopy and the synthesis method optimized to produce CdS nanoparticle solutions with
g0od photoluminescence properties. For optimizing optical properties several parameters such as ratio of precursors,
PH of synthesis, temperature of hydrolysis and time of hydrolysis were changed. The size of synthesized
nanoparticles was calculated using the Peng’s method [3]. Results indicated that CdS quantum dots can be prepared
using Nay$,0; as precursor and using L-cysteine and TGA as catalysts for hydrolysis of thiosulfate to S*. L-cysteine
capped CdS quantum dots have shown photoluminescence properties better than TGA-capped quantum dots and also
they are more stable than TGA-capped QDs,
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In this study ALOs—Cu core-shell nano structural composites. are fabricated through two step electroless coating
process of pretreatment and Electroless deposition. This kind of nanocomposites can be used as the catalysts.
electromagnetic wave absorbing materials. contactors, switches and etc. because of their excellent properties such as
good electrical and thermal conductivities and excellent corrosion and wear resistance. The influence of various
electroless parameters on the thickness and uniformity of coated layer are investigated and because of numerous
experiments needed an experiment design based on Taguchi robust design method is applied. The parameters are:
Pretreatment type (lstep. 2step and 3step). HCHO/CuSO,S5H,O ratio (10/10, 10/15, and 10/20ml/g).
C4H 0¢KNa.4H,0 concentration (40, 50 and 60g/l). pH (11. 12 and 13) and Pouring rate (3 and Sml/min). The
morphology. uniformity. and chemical composition of the Cu coated AI203 particles were characterized by XRD.
SEM and TEM and it is concluded that the 3step pretreatment method. 10ml1 HCHO. 20g/l CuSO4.5H20. 60g/l
C;H,04KNa.4H,0. pH=11and Pouring rate of Sml/min are the best condition for Electroless deposition of Cu.
During the electroless plating of activated Al,Oj particles. nucleation of nano-sized copper particles was started from
the Pd clusters and subsequently more nucleation and growth of copper was performed onto the catalyst Cu nucleies
and surface of ALO; particle and caused to coat the surface of ALO; particle and form a uniform Cu shell with

thickness of 20nm around the AlLO, core.
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Recently. synthesis of magnetic materials at nanoscale has been a topic of subject in nanotechnology [1]. Chemical

methods for preparation of magnetite may be classified according to temperature [2]. In the first method.cither partial
oxidation of Fel salt solution with KNOj takes place under alkaline condition at low temperature(90 °C) or by
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Abstract
In this study Al2O3–Cu core-shell nano structural composites, are fabricated through two step electroless coating process of pretreatment and Electroless deposition. This kind of nanocomposites can be used as the catalysts, electromagnetic wave absorbing materials, contactors, switches and etc, because of their excellent properties such as good electrical and thermal conductivities and excellent corrosion and wear resistance. The influence of various electroless parameters on the thickness and uniformity of coated layer are investigated and because of numerous experiments needed an experiment design based on Taguchi robust design method is applied. The parameters are: Pretreatment type (1step, 2step and 3step), HCHO/CuSO4.5H2O ratio (10/10, 10/15, and 10/20ml/g), C4H4O6KNa.4H2O concentration (40, 50 and 60g/l), PH (11,12 and 13) and Pouring rate (3 and 5ml/min). The morphology, uniformity, and chemical composition of the Cu coated Al2O3 particles were characterized by XRD, SEM and TEM and it is concluded that the 3step pretreatment method, 10ml/l HCHO, 20g/l CuSO4.5H2O, 60g/l C4H4O6KNa.4H2O, PH=11and Pouring rate of 5ml/min are the best condition for Electroless deposition of Cu. During the electroless plating of activated Al2O3 particles, nucleation of nano-sized copper particles was started from the Pd clusters and subsequently more nucleation and growth of copper was performed onto the catalyst Cu nucleies and surface of Al2O3 particle and caused to coat the surface of Al2O3 particle and form a uniform Cu shell with thickness of 20nm around the Al2O3 core. 
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