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	摘要(中)	半導體奈米粒子因其發光波長寬廣且具有高量子效率，而引起廣泛地研究與討論。近幾年來，大多數研究半導體奈米粒子的論文主要在探討經由控制不同尺寸大小或是不同組成成分來控制奈米粒子的發光顏色。然而，很少有文章是藉由控制表面活性劑來使其產生不同光色。


在本研究中，高品質的CdSe 和ZnCdSe 奈米粒子可經由高溫有機金屬製程來製備(320 oC)。十六胺(HDA)和三正辛基氧膦(TOPO)則被用為表面活性劑，而表面活性劑的比例在製備過程中對奈米粒子所造成的影響將在本論文中闡述。所製備CdSe和ZnCdSe奈米粒子的組成、結構尺寸大小及光學性質分別以感應耦合電漿原子發射光譜分析儀(ICP-AES)、X光繞射分析儀(XRD)、高解析穿透式電子顯微鏡(HRTEM)、紫外光可見光吸收光譜儀(UV-vis)、螢光光譜儀(FL)做系統性的分析。CdSe和ZnCdSe量子效率的變化也將會做比較。


在不同比例的表面活性劑下製備的CdSe和ZnCdSe奈米粒子，具有相似的閃鋅礦結構，其元素組成比例分別是CdSec和Zn0.20Cd0.80Se。當HDA的量從0增加到75 wt %時，CdSe和ZnCdSe的尺寸分別從5.6到4.6 nm和6.3到4.9 nm。UV-vis和FL光譜儀則呈現出與HRTEM照片相同的趨勢，即顯示出當奈米粒子的尺寸減小時，其FL會有明顯的藍移現象。對CdSe和ZnCdSe而言，其放射波長的變化分別從552到514和620到525 nm。另一方面，當CdSe和ZnCdSe奈米粒子在只有HDA而沒有TOPO的環境下合成時，則因為金屬鹽類在高溫中會不穩定，其尺寸變化分別為5.3和5.1 nm。而CdSe和ZnCdSe奈米粒子的放射波長則分別為548和538 nm，此意謂著奈米粒子有紅移現象。


在量子效率方面，當HDA量從0增加到100 wt % ，CdSe和ZnCdSe奈米粒子的量子效率分別從3到46 %和<1到43 %。此外，FL光譜的半高寬大小則分別從36到24 nm和37到24 nm。根據上述的結果，可以得知CdSe和ZnCdSe奈米粒子可藉由改變HDA和TOPO的比例來控制其有不同的放射波長。除此之外，HDA是一個較佳的表面活性劑，它可使CdSe和ZnCdSe奈米粒子具有較高的量子效率和較窄的尺寸分佈。



	摘要(英)	Semiconductor nanocrystals (NCs) are a very active research field because of their wide emission wavelength and high quantum yields (QYs). In recent years, most studies of semiconductor NCs have focused on the preparation of different color-emitting NCs by changing particle sizes or constituent stoichiometries. However, few attentions have been paid to investigate the preparation of various color-emitting NCs through surfactant control.


In this study, high quality CdSe and ZnCdSe NCs have been successfully synthesized by the high temperature organometallic procedure (320 oC). Hexadecylamine (HDA) and trioctylphosphine oxide (TOPO) are used as surfactants, and the effect of surfactant ratios on the physical properties of NCs has been also elucidated. The elemental compositions, crystal structures, particle sizes, and optical properties of CdSe and ZnCdSe NCs are systematically investigated by inductively coupled plasma-atomic emission spectrometer (ICP-AES), X-ray diffraction (XRD), high resolution transmission electron microscope (HRTEM), UV-visible absorption spectroscopy (UV-vis), and Fluorescence spectroscopy (FL), respectively. The QYs of various CdSe and ZnCdSe NCs are also compared.


The obtained CdSe and ZnCdSe NCs synthesized with different surfactant ratios all have zinc blende cubic structures and their elemental composition is about CdSe and Zn0.20Cd0.80Se, respectively. When the amount of HDA increases from 0 to 75 wt %, the particle size of CdSe and ZnCdSe NCs decreases from 5.6 to 4.6 nm, and 6.3 to 4.9 nm, respectively. UV-vis and FL spectra display the same tendency as HRTEM results, suggesting that as the particle size decreases, the FL of NCs have a blue shift obviously. For CdSe and ZnCdSe NCs, the emission wavelength changes from 552 to 514 nm, and 620 to 525 nm, respectively. On the other hand, when CdSe and ZnCdSe NCs are synthesized with sole HDA without TOPO, the size of CdSe and ZnCdSe NCs are 5.3 and 5.1 nm, respectively, and this increase in particle size is due to the instability of metal salts in high temperature. The emission wavelength of CdSe and ZnCdSe NCs are 548 and 538 nm, respectively, implying a red –shift is noted in the FL spectra.


In terms of QY, with the amount of HDA increases from 0 to 100 wt %, the QY of CdSe and ZnCdSe NCs increases from 3 to 46 % and <1 to 43 %, respectively. In addition, the FL fwhm of CdSe and ZnCdSe NCs is noted from 36 to 24 nm and 37 to 24 nm, respectively. As a result, CdSe and ZnCdSe NCs with various emission wavelengths and QYs can be prepared by changing the surfactant ratios of HDA and TOPO. Besides, HDA is a good surfactant to prepare CdSe and ZnCdSe NCs with high QYs and narrow size distribution.
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