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有機發光二極體化學材料的合成與性質研究 

 

研究生：蘇 惠 真 指導教授：許 慶 豐  博士 

國立交通大學應用化學研究所 

摘     要 

本論文分為三部分，分別針對聚茀高分子衍生物與銥金屬紅色磷光材

料之合成、性質與元件做討論。 

在A部分中，我們在fluorene碳-9的位置上導入具有高熱穩定性與電子

傳輸特性的剛硬奎琳基團或具有電洞傳輸特性的三苯胺，形成3D-cardo結

構，對於此系列PF-Q高分子之熱穩定性、電荷傳輸以及溶解度有相當程度

的提升。 

在B部分中，我們嘗試將DSA衍生物(DPVBi和DPAVBi)以spiro-linkage

的形式導入聚茀高分子的側鏈上，藉此將主鏈的高能量透過Förster能量轉

移機制傳輸到低能量的側鏈，最後將光色微調至人眼較敏感的藍光範圍。

另一方面，由於spiro-bifluorene中心剛硬的sp3 正交結構，有效的提升Tg，

阻止分子的堆積，降低激發雙體產生的趨勢。 

在C部分中，我們在原本放射波長偏向橘光Ir(pq)2acac的螯合基4號碳位

置上加入一苯基取代，合成出Ir(dpq)2acac，藉此令放射波長紅位移至較接

近紅光的範圍，並增加立體障礙，減低濃度所造成的驟熄效應。更進一步，

為了使銥金屬錯合物能夠有效的使用於高分子摻混中，我們設計出

Ir(pfq)2acac，藉由fluorenyl的導入來調整光色至更理想的紅光位置，以及藉
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由長碳鏈的導入來增加銥金屬錯合物在高分子中的分散性，同時加強立體

障礙，降低濃度效應，提升放光效率。 
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Abstract 

This thesis is divided into three parts regarding the synthesis and 

characterization of polyfluorene derivatives and two new red phosphorescent 

iridium complexes. We also report the fabrication and performance of the devices 

based on these materials. 

In part A, three novel blue-light-emitting copolymers (PF-Q series) with 

bulky 2,4-diphenylquinoline and/or triphenylamine pendant groups attached at 

the C-9 position of fluorene have synthesized. The results from 

photoluminescence reveal that both the side chains and the polyfluorene main 

chain retain their own electronic characteristics in these copolymers. Furthermore, 

they also possess high thermal stability, good charge injection/transport ability 

and better solubility. 

In part B, we report the synthesis, photophysics, electrochemistry, and 

device performance of two DSA-containing fluorene copolymers, SFD(1/4) and 

SFA(1/4). As a result of color tuning through efficient Förster energy transfer 

from the higher-energy polyfluorene backbone to the lower-energy pendants, the 

emission maxima of these polyfluorenes shift to the wavelength where the human 

eye is more sensitive; however, the color of emission is still in the pure blue 

region.  
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In part C, the synthesis, photophysics, electrochemistry, and device 

performance of two new iridium complexes, Ir(dpq)2acac and Ir(pfq)2acac, are 

reported. For Ir(dpq)2acac, one phenyl group has been introduced onto C-4 

position of the quinoline to tune the emission color and to improve steric 

hindrance around the metal center. For Ir(pfq)2acac, a 9,9-dioctylfluorene group 

has been replaced with the phenyl group at C-2 position of the quinoline. The 

extent of conjugation leads to an ideal red phosphorescence, while the presence of 

bulky ligands results in amorphous materials and prevents self-quenching. 
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