FZF BREHER
31 H 8 MI~M7 chid &%

et % 2 H M1 ~MT kA28 L Scheme 1~7 » # 4
# 7 3 & UFT-IR(Fig. 3-1~Fig.3-8) » 'H-NMR sk ¥ Bl (45 8] 1~7)
21 PC-NMR % 3# Bl 45 B] 8~14) > [ 3# Bl e ) 15~20 )% % 5 i
Py KA E WMI~MT g i

3.2 B &% P1-P3 2 POSS-P1~POSS-P3 & = & #-
T
%% A3 P1~P3 2 POSS-PI~POSS-P3 chg-z + » A4 %1 &
41% FT-IR 3§ B)(Fig.3-1Fig.3-8) 2 X 441 (X-ray) ¥&54(Fig.3-9) %
R B4 Er 0 GPC A BRI 5 5 B~ | (Table 3-1) -

3.2.1 B & % P1~-P3 2 POSS-P1~-POSS-P3 s FT-IR k3% #F2_

Fig.3-1~Fig.3-4 % POSS>M3:P1 4= POSS-P1 2 FT-IR k@) -
HPOSSH ¥ 5 I = 134 & épeak - 2250 cm” (Si-H stretching) >
1120 cm™ (Si-O-Si stretching) 4+ 1256 cm™ (Si-CHj stretching) « % M3
kg 5 7 £ 2250 cm™ > ® 'H-NMR & 3 B} Si-H bond (5=4.23ppm)
» J &7 > #F 4-bromostyrenefrPOSS = >4+ o & POSS-PI ek 3
>t PL % 3 1120 em' cipeak(Si-CHj stretching)fr 1256 cm™ (Si-CH;
stretching)rpeak » F& T_= # = #P1 & AM3 + » 252 1WPOSS 5 ¢
Prer b ik (star-like) 5 # o %.POSS-P2 rPOSS-P3 #FT-IR % 3 ] ©
(Fig.3-6 > Fig.3-8) » 4 u|+ 388§ 1120 cm’' (Si-O-Si stretching) {=
1256 cm™ (Si-CHj stretching) #peak » 7§ POSS-P2,POSS-P3 + 45 £ 1
POSS % ¢ w ik kg 4g o
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Fig.3-1:The FT-IR spectra.of POSS
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Fig.3-2 The FT-IR spectra of M3
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Fig.3-3 The FT-IR spectra of P1
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Fig.3-4 The FT-IR spectra of POSS-P1
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Fig.3-5 The FT-IR spectra of P2
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Fig.3-6 The FT-IR spectra of POSS-P2
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Fig.3-7 The FT-IR spectra of P3
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Fig.3-8 The FT-IR spectra of POSS-P3
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Table 3-1. Molecular weight and polydispersity of polymers P1~P3

and POSS-P1~POSS-P3

Average arm

polymer Mn Mw PDI (Mw/Mn) sumber ()
Pl 4540 7210 1.58

POSS-P1 2.59x10* 9.57x10" 3.69 5.7
P2 7970 1.4x10* 1.87

POSS-P2 2.86x10" 8.49x10°* 2.96 3.5
P3 9870 2.09x10* 2.12

POSS-P3 3.06x10" 9.79x10" 3.2 3.1

a:™ Mn of POSS-Pn/Mn of Pn
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3.2.2 POSS-P1~POSS-P3 7 X &4R (X-ray) $e 6+ #F2_

ek b D R AG SRR E T AR KA G FHL R LR D
EOE SR 0 Sk g AR e G B O S S R S e X S
PR A R R R S e F g R e 8T X
BHADMERT > BB E A O SRS F SRR LA G (FRRT G)AT
At d S BRFTPRPRELZ 00 RF T o (FRERT 6 )R SRR S
d AEXsmayt £ > Pl F R i

nA=2d - sinf

Fig.3-9 & POSS~POSS-P1~POSS-P2 4= POSS-P3 11X &4 41 (X-ray)
SoTE 0k POSS BB AT PI~P3 2% » 23— B 83500
SRl J’1‘#(hexagonal) 7 (% AFad g i 0 7RI o Xeray peak € $2
sharp » @ § POSS # 1} 8% + Pl~P3 ;= POSS-P1 -~ POSS-P2 i~
POSS-P3 {4 »  ~ & & 20 = 8.032 ciipeak 3= /| & B ™ w (245 »

H peak 32§ broad £ H-E & B20=10 ™ (s 9 peak JF’KZ (P o
% — 1 {% broad F¥EsE o KA g k5 T E nh=2d - sin0= ¥ &7
s g’zrt,ﬁ;@ 0% | > R+ To meppdpd 84> P RYALE L
Fli @ A~ + PI~P3 5-2Lt%h ,ﬂl(amorphous) ¥ £ % d &0 POSS
Bl LR B A B AT PI~P3 {5581 B A POSS chf Kt 7] i
POSS ck &K FEME « > T R HARB R FHE L c HF L E 0
Feh+ To (PRI e )Fapegrdz ¥ Gae™ £ 977

20 d-spacing(A)

POSS 8.02 11.04
POSS-P1 7.34 12.03
POSS-P2  7.56 11.68
POSS-P3 7.34 12.03
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Fig.3-9 The X-ray powder diffraction profile of POSS,POSS-P1,
POSS-P2,and POSS-P3
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3.3.1 #pLF A4

- By é’éﬁﬂu"% Td DR R AP SR T
e R ERBLUET & 5 PFRORTE PSR T
CR X TR P R RS RN PR
AR LT RFITTER G2 ET 2 FH AR )I*;iﬂ‘xbé‘fﬁzfm
STH O RBEHP AT A F LR E R AR R SR E AT
s ST R IR RS SR oy A I ]
RS Pl g 3 KIS S IR GA 2 i@ 2 4k R(defect) )I,%;g N3 ’H‘%}i’-ﬁ'—;
T 0 BB R (T, , glass transition temperature) & 4p T 21 T
' % ln\zwﬁzﬁf%é& F g Ed D F A FM(rigid)oy B RS B 2 T2
MR BB e F4a0 A B A o s )]-fn-\ﬂ 7 73 it (Glass State)
i % 3| #% i (Rubbery State) » 4yt — & > B A F 48 7 18 § BERR
o oo 500 R F IR A A B Lt A PRIETGA
2DSCkE#Fiz> o chf i 8 & +Pl~P3 2 POSS-P1~POSS-P3
e TGA 2 DSCRI ¥ &L »t Yipdk Bl 21-262 @ T2 T, L **Table 3-2 ©

ke

Table 3-2. Thermal transitions and thermal degradation temperatures of

polymers P1~P3 and POSS-P1~POS-P3

Polymer T4(C) To(C)
P1 372 81.57
POSS-P1 413 110.36
P2 410 107.54
POSS-P2 427 120.78
P3 414 106.04
POSS-P3 428 127.86
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4rTable 3-2.#7 » P2 » P3 4vPOSS-P1~POSS-P3 H #. 4 ﬁi‘}s‘g)ﬁ;ﬁ’g
% 400°C 2+ o HE TR & s pPl B BN fRER 5 372
C:H R FV E’nJv + E ] 1Rk o ¥ UPOSS & P o % e POSS-P1
(T=413°C) » H# A28 B 3 > PI(T=372°C) » &1 4 2 5 POSSZ
ARG AT T A G s DR RAB RS ;ﬁmgrﬁ R &
¢ ¥ 37 ® 2 4 spiro-linked®” # cross-linked®® W RS T EE
B o 4cTable 3-2.#77% POSS-P1 ergt 33 #& 4% § & (T~=110.36"C)*" P1
BB EASER(T=8157TC):E B > g 1 ¢ w2 hPOSS ¥ 4
polymer chainsfmobility » ¥ £ 5 = #* 48 7 F %4 POSS-P1 > # Pl
FEAPOSSH s sk Av e G NS iR Y TERB AT D
e dp o PRI F» R L F 4L aP2 > POSS-P2 fric kg » 5
1 4Le9P3 > POSS-P3 # £ 341 Kk o
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3.3.2 #AEEILA AT

— A A TRS ;g_}ig FETFE L TIUEB AT AT R
BRTHARN NI e R R TPIAREL Do AFHRHFET 7
POSS A B 4 F ##L P1~P34r2 POSS A B 5 ¢ wehh kg A 5
POSS-P1 ~POSS-P3 &% 5 (film) ¥ it L (annealing)® % - Fig.3-10
~ Fig.3-12 & %] 5 £k F ~ F 4L Pl 4o POSS-P1> % kg & &
#1342 P2 4= POSS-P2 > % = kg 4 + 44 P3 4 POSS-P3 &% f -
100°C ~150°C ~200°C ® ez L 5 2% - & Fig.3-10 *# 4 3Pl 4= POSS-P1
ik S UV Bz pdefimfrte B85 PR 27 RS g A
FAAA L R TG e o § e BT 200°CPF > Pl en PL g Sk b

B 540nm B 4p J IR R g st > fR @ POSS-P1 & 540nm &

g B PL ) o 2B R ER B R B4 a0 POSS-P1 v '% M3 dp
(aggregation)/;¥+ (excimer)&" fif 1t4x Fe(keto defect) g 4 o

K= /I%_P v &> Mfluorene & A A e b B A F L 0 H A 38
Tt A 4 sk d g % A d 3 fn/excimerst Keto defect®tig & %o 430
Fluorene*7 & # ifiketo defectBe® #2845 = H# ¢ “FT-IR 1721 cm'l”ﬁ
il ;E&(C=O)év’7peak:'i I o Fig.3-13~Fig.3-15 # %] 5 P1~P3 4vPOSS-P1
~POSS-P3 ‘@iw L t& #7p 18 AFT-IR > ¥ 8 & i 200°C 1415 » PI~P3
FePOSS-P1~POSS-P3 i{ # 474 # keto defect » 2 POSS-P1~ POSS-P3
# fir & chpeak & 321 P1~P3 -] > FEP & k4 HPOSS-P1 ~
POSS-P3 “ﬁ% TR RE A S aguadpet > 5 T e irketo defectsh
A2 H B AT RGBT .

< };,-F%j i 48 % & fluorene + #7 & 4 cfiketo defect * #i fluorenone
defect » ¢ keto defect 4 ﬁyﬁi_; fluorenone » H & Ao ™ ST
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fluorenone # ™ it € (low-energy) =% 3 % F trapping » 2 HOMO A
-5.67eV > LUMO % -3.14eV > # i¢ F# (energy level) z — S k4441 5 € i@
Tk 3 &+ #4 cpolyfluorene 2 # ic & ##& #% (energy transfer) » i@
polyfluorene f % sk erjdt £ = [f] I I3 5442 > fluorenoned® 5 » #7 4
A mz?ylcﬂ‘wffié* ,T‘i\ﬂq o e AiEaFd

Bk F A S HALSP2 foPOSS-P2 £ & kg A S HEP3 fr
POSS-P3 & 200°C F# 7 keto defect:rg # - e # #7 & 2 Hfluorenone ¢
A2 RN BTEMHSBEELF L FHA APLY R3cbtkH T IR I kask

w5 11 73 o F o5 B

MLk id BAIFIHITER D Knm S ks R H R Eark

gngiﬁo
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Fig.3-10 Normalized UV-vs absorption+and photoluminescence(PL)
spectra of P1(solid line) and poss-P1l (dotted: line) spin-coated film after
the following treatment: (a) fresh film,annealed at (b)100 (¢)150 (d)200°C
For 1h each .
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Fig.3-11 Normalized UV-vs abserption+and photoluminescence(PL)
spectra of P2(solid line) and poss-P2 (dotted: line) spin-coated film after
the following treatment: (a) fresh film,annealed at (b)100 (¢)150 (d)200°C
For 1h each .
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Fig.3-12 Normalized UV-vs absotption and photoluminescence(PL)
spectra of P3(solid line) and poss=P3r(dotted line) spin-coated film after
the following treatment: (a) fresh film,annealed at (b)100 (c)150 (d)200°C
For 1h each .
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Fig.3-13 FT-IR spectra of P1_and POSS-P1 film after baking at
100, 150, 200°C for 1 hx, The spectra shows the magnified
. =1
>C=0 stretching mode at 172Tcm™.
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Fig.3-14 FT-IR spectra of P2 and POSS-P2 film after baking at

100,150,200°C for 1 hr.The spectra shows the magnified
>C=0 stretching mode at 1721cm’.
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Fig.3-15 FT-IR spectra of P3.and. POSS-P3 film after baking at
100,150,200°C=for 1 hr.'The Spectra shows the magnified
>C=0 stretching mode at 1721cm’.
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