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1. Introduction

 Semiconductor nanoparticles, which exhibit properties different from the bulk materials, are a new class of materials which hold considerable promise for numerous applications in the field of electronics and photonics. Nanoscale modification of molecular design and morphology of such particles provides a powerful approach to control their electronic and optical properties as well as their processability. These properties include quatum size effect on photoreactivity and photocatalytic activity as well as their applications in nonlinear optics. The physical properties of semiconductor nanocrystallites are dominated by quantum confinement, the widening HOMO-LUMO gap with decreasing particle size which directly affects the photophysics of the material. Due to this fact, the proper control of particle size critical in any investigation involving these materials [1].

While for preparation of CdSe nanocrystal, the pyrolysis of organometallic moleculars and 
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 methods have been the main methods such as using 
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 toxic agents and complex organometallic molecular precursors [2]. The nanoparticles prepared by organimetallic precursor method are of high quality, but the reaction requires harsh/ difficult conditions, such as the injection of harzardous metal akyls at elevated temperatures (ca. 350oC) which is clearly undesirable [3]. However, there are some limitation of these methods over the past decades, considerable efforts have been made to explore new solution routes to CdSe II-VI semiconductor crystals with the goals of lowering processing temperature, avoiding complex reactions and toxic precursors as well as searching for milder preparation conditions [2].

Recently, novel methods for the preparing CdSe nanoparticles have been proposed with the milder conditions. The nanoparticles have been synthesized from aqueous solutions and adapting the approaches of colloid chemistry in these methods. We can easily expect that the size of CdSe nanoparticles can be controlled by changing ion concentration, pH, or stabilizer concentration. But there are few studies about that. In this study, we investigated the optical property and synthesis of CdSe nanoparticles with stabilizer concentration in aqueous method. Also, the investigation was performed on the optical properties of the surface passivation of CdSe core with the organic stabilizer as 4-Methylbenzenethiol

2. Experimental

2.1. Aqueous Method Synthesis

   Colloidal CdSe nanoparticles were prepared by chemical method in aqueous solution according to following reactions[4]:


[image: image3.wmf]O

H

SO

CdSe

SeSO

OH

Cd

2

2

4

2

3

2

2

+

+

®

+

+

-

-

-

+

      (1)


[image: image4.wmf]+

2

Cd

 aqueous solution was made by dissolving 
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 reagent was freshly preparedby dissolving Se powder in 
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 solution under stirring. During the growth of CdSe mercaptoacetic acid can work as stabilizing agent. In the EDTA stabilizer system, 
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 aqueous solution was made by dissolving 
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 in EDTA aqueous solution. The alkaline selenium aqueous solution was prepared as follows: 0.56mol 
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 and 0.0025 mol of elemental 
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 were added to 50ml of distilled water. Then the 
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 aqueous solution was combined with the alkaline selenium aqueous solution through rapid stirring.

2.2. Inverse micelle Method Synthesis

 CdSe nanoparticles were prepared in micelles according to the above reaction (1). Two separate solutions were prepared by dissolving surfactant AOT (sodium dioctyl sulfosuccinate) in heptane. Then deionized water was added to above solutions. Stirring gave two homogeneous micelle solution with W=6.7 ([H2O]/[AOT]) under quick stirring a standard solution of 
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 was added to one of the above micelle solutions, while 
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 solution was added to another micelle solution. Then the 
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 micelle solution was slowly transferred to 
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 solution and this procedure resulted in an orange or red solution. The size of CdSe nanocrystals could be controlled by changing the 
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 concentration, or W value of the micellar solution.

2.3. Characterization 

 X-ray diffraction patterns were obtained by using Rigaku X-ray diffractometer equipped with Cu(( radiation and curved graphite crystal monochromator. Optical absortion spectra were collected at room temperature on a Jasco V-530 UV/Vis spectrophotometer. The samples for TEM were prepared by placing a drop of solution of sample on a copper grid. Bright field images were obtained using JEOL JEM-2010 TEM operating at 200kV. The PL spectra were obtained by using a Perkin-Elmer luminescence spectrometer LS 50.

3. Results and discussion 
3.1 Aqueous Method  

Figure 1 shows the UV-VIS absorption spectra at room temperature for colloidal CdSe made with different mercaptoacetic acid concentration. With increasing mercaptoacetic acid as a stablizer (from (a) to (d)), the pH of the reaction medium has the lower value, while pH of sample (d) is controlled to 8.9 by adding NaOH aqueous solution. With increasing mercaptoacetic acid concentration, the color of the solution changes from orange-red to orange, yellow and shallow yellow. The range of absorption edge lies between 630 nm to 520 nm which is pronounced blue shift from 712 nm of bulk CdSe band gap [4]. With increasing mercaptoacetic acid concentration or decreasing quantum dots size, the range of absorption edges are blue shifted to high energy, which is an evidence for quantum confinement effect in the CdSe quantum dots. It is also worth noting that an obvious absorption peak (1S-1S transition) has been observed in all absorption spectra. It means that our samples have a relatively narrow size distribution [5]. Phtoluminescence (PL) spectra of colloidal CdSe nanocrystals made with the same conditions as Figure 1 is shown in Figure 2. All spectra show a visible PL peak in the range of 550 nm to 700 nm. With increasing mercaptoacetic acid concentration, the peak was blue shifted to short wavelength. These broad bands are mostly attributed to the recombination of the carriers trapped in the surface states of bare CdSe quantum dots. These surface defects are mostly associated with 
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 vacancies (such as unstoichiometric defects and dangling bonds), that can induce nonradiative or radiative emission [6], resulting in the degradation of luminescence properties. Since the trap energies changed with the band gap of CdSe nanocrystals, so that, the PL peaks blue shift with the decreasing of CdSe size. This results is consistent with the theory reported by Chestnoy and Brus [7].
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Figure 1.UV-Vis absorption spectra for colloidal CdSe made with different mercaptoacetic acid concentration. With increasing mercaptoacetic acid, the pH of the reaction medium has the lower value; (a) pH10.7, (b) pH7.9, (c) pH7.2, (d) pH8.9 (pH controlled by adding NaOH)
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Figure 2. Photoluminescence spectra of the CdSe nanoparticles shown in Figure 1;(a) pH10.7, (b) pH7.9, (c) pH7.2, (d) pH controlled to 8.9

3.2 Inverse Micelle Method
 Figure 3 shows a TEM image of CdSe before and after the surface modification with a organic thiol. It shows that the most particles are spherical with an average diameter of about 4nm before the surface treatment. The particles have a broader size distribution than the bare CdSe particles ranged from 4 to 20 nm after the surface treatment. 
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                 (a)                                 (b)

Figure 3. TEM image of CdSe nanoparticle (a) before and (b) after the surface modification with a organic thiol.

It is caused by fluccuation of CdSe particle in the process of surface treatment, washing, and ultracentrifugal separation. The phenyl capping reaction effectively changes the crystallite surface from hydrophilic to hydrophobic. The crystallites leave the water pools and then precipitate. Therefore, the ultracentrifugal separation is easier. And more, the hydrophilic cluster molecules obtained are completely soluble in pyridine.

4. Conclusions

In summary, CdSe nanoparticle and organically capped one were successfully synthesized using colloidal methods at the room temperature. The size of nanoparticles controlled by the amount of stabilizer, pH, and stabilizer type. The UV-VIS absorption and the PL properties could be also tailored by controlling particle size. The surface characteristics and PL stability were enhanced through the surface capping by organic passivator. This could not only give solubility to common organic solvents and polymers but also give possibility to applications such as photonic devices and optoelectronic devices. 
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