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=B ! Poly[(dimethylmethylvinyl) siloxane 3%%A(PMViS)E phosphorus oxychloride (POCls) 9 Whg-A]
A poly [(dimethylmethylvinyl) siloxane] phosphine oxides (PMViSPO)E #|%Z3}9itt. Cadmium selenide
(CdSe) = cadmium oxide (CdO), tetradecylphosphonic acid (TDPA), trioctylphosphine oxide (TOPQO)
300 CellA ¥kgA)7]a o7]0l Sed &3A17] tributylphosphine (TBP) 3 trioctylphosphine (TOP) & 7}3t
o 320 Ceolx] WHgAIA Ak =3 CdSe AZE §o PMVISPOZ 71319 CdSe—SPO adductE A
231k AF Ful] £A) 3l A a,0—vinyl poly (dimethylsiloxane) (VPMS), HPMS, CdSe ¥+ CdSe—SPO
F 1% b)Y #Hste Hakddle] CdSe &1 AAElE 1% composite (LSRC—1) 9} CdSe—SPO -+
LSR composite (LSRC—2) & AZ315 0k #|Z3}F LSR composites Well 48 33 5291 CdSe nanoparticles
9 BAEEHE S48t YA} 2717) 30~50 nm?] UAE YA B2 Q8 sz LSRC-29] &
AAe7F LSRC-18T 988 18It I8t CdSe Ak M4E £743% 29 5Ue ©w4e] visto] 16671
9} 20272 B} g2 7149] CdSe7t LSRC—-291 8-S ¢ &= QI3itk LSR composites?] E7 E4& &
A3t A3 CdSe—SPO7F E#% LSRC—-29] €30 =4 Yehsteh

Abstract : Poly [ (dimethylmethylvinyl) siloxane] phosphineoxide (PMViSPO) was prepared by adding
phosphorus oxychloride (POCly) to poly (dimethylmethylvinyl) siloxane (PMVIS) at 0 C under nitrogen
atmosphere. Cadmium selenide (CdSe) was prepared by reacting cadmium oxide (CdO), tetradecyl—
phosphonic acid (TDPA), trioctylphosphine oxide (TOPO) at 300 C, and adding solution of dissolved Se
to tributylphosphine (TBP) and trioctylphosphine (TOP). CdSe—poly [{dimethylmethylvinyl) siloxane]
phosphine—oxide (CdSe—SPO) adduct was synthesised by adding PMViSPO to CdSe solution. Liquid silicone
rubber composite (LSRC—1) was prepared by compounding ¢,e—vinyl poly (dimethylsiloxane) (VPMS),
a,0—hydrogen poly (dimethylsiloxane) (HPMS), and CdSe under Pt catalyst, and also LSRC—2 was pre—
pared from VPMS, HPMS, and CdSe—SPO using Pt catalyst. It was confirmed that CdSe nanoparticles
with photoluminescence characteristics was dispersed uniformly in LSR matrix. The diameter of
CdSe was 30~50 nm. By measuring the number of CdSe nanoparticles, 202 particles of CdSe in
LSRC-2 and 166 particles of CdSe in LSRC—1 were dispersed in the same area of LSR matrix.
Thermal stability for LSRC—2 compounded with CdSe—SPO was better than LSRC—1.

Keywords : poly [ (dimethylmethylvinyl) siloxane] phosphineoxide, cadmium selenide, CdSe—poly [(di—
methylmethylvinyl) siloxane] phosphineoxide, liquid silicone rubber, photoluminescence.
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A4, ANEAY Fol 3t EEAEST) folste A7), A
2L AL, g7 W g 5 B2 HopllA] AR EA Y Fét
3 $¢ 7FsAe 7T QT ArEe $)71E e A
7} A2 AF(Si-0-S) 0. F AFE TREAE 1 A0l Wt
oY, 15, HReE FFE 4 Utk nFe} HHE HF 3EA
FollA a7shs AFFE RESSIES 4% BAAIE rhste] 7t
FAZA vheFet B U glo] AL Al FA 39
& GoE 1 okt AYE 17 FolA AFdeE 37 (liquid
silicone rubber, LSR) 7} B HofelA] o]8% 31 gl )] 7}
A 2 AL AMA i 7HE 71AZE A BeEkA] kil vk
EE 4599 AES S0 2 §FE 8% e 7Y 59
Wi g YT 4ot 9lom Al I Rk ridel o) {
A 7t AE IFE 4& 7 ks Aotk 70d el S0
M ot 1A 22 S 715 Foirt ARzl =
oA F ToE A A% tekete AEE Tk Wi Ay
TS B8l U HAE TRekekA EEL itk vEE 2 A
Ao ke idSAb 8eav |5 2 Ee i dEal
e 9 4% UF Sulg Xt oA oz FAEY, digk 4
A A F Agete] ArrEZ, AFEe nEAs U A 3
of oluiRE = Qli= T8 AEE 33 Stk 71AIA SAo] v
73 o3t R gell= 1FEAN oTEE YRR 540 3]
I AF W rhEo] golsle] AF, BER, 7], A&}, AgAL, A
T8717], FF, 1 5 1 S8Eept HolAlz glon
A%, 7H, dAEE, d8r)), A4, HFH 7)RE s F Uk
3 3ol AREE 1 Rl EE CdSer & 4Ed 2 U]iA)
o] Z7]el wet FEH, 1713 A Zjolzt val 7R Gell
A o] E912] Aol7} 7hssttE oM B A7t o] FoiA
T QIth58 o]a)et CdSe QA= gutd oz 7134 AT
A AMgM WEoIA)E=d|, o] WEe 12 sl Cd¥UL F
7] 2 Abas}e] wkge] o8k CdO A4 F selenidedlA] Se?~ o]
22 A oAHE R st AxA AF A, =2 25, EF
3 AZ 3 5 e UAs 248 FaF Fhks Wio] 9l
o)™ olell wel falElA) g wimA wedt Az EE 9% A
b FREARARE T717F #dshA] Tt CdSe EHo] Az2E
AQek? Sh=F ATA U= (cadmium chalcogenides) &) Aol
AREEIE dimethylcadmium= 224 EFY3t1 F=30
T3 37ke] Ajeko & AlZz9] ofE)go] Wgkor} T Peng di-
methylcadmium X2} AEsk7 F9%F A2k cadmium oxideE
ArgEto] Fdst Z715 Zhe A JAE AlEstAIEGeH olF,
g Aol FUE dejrt ge dEEA F=A|, ouiA] A,
G AxE) g A Sl B ARE o e AeE &
217 gleh 0wk B Ao CdSe—polyorganosiloxane—
phosphineoxide adductE A|%3}1 o] LSR A =3}y 7
923k composited A28t LSR wfEHA o] CdSe
nanoparticle® g8 #4252 confocal laser scanning
microscope (CLSM) 2 HZEA 4454 9 LSR composite
o] g8 CdSe Whedzke] £4F FElE A3t
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M Z. Phosphorus oxychloride (POCls), 1,1,3,3—tetra—
methyl—1,3—divinyldisiloxane MVS), 1,1,3,3—tetramethyl—
disiloxane (MS), cadmium oxide(CdO), trioctylphosphine
oxide (TOPO), trioctylphosphine (TOP), tributylphosphine
(TBP), selenium& AldrichA} 18|11 tetradecylphosphonic
acid(TDPA) ¥ @& 0= Alfarl 9 BayerAle] SEA1ekS
qltel I 2 ARSI tE Nanosilica® ZAAHeZ Az
Degussarte] A—20022 ¢x}7¢] 80~100 nmo]™ A o]
200 m*/gQl 2A& AHgatgitt o] whe] 7 9 7|El frj=
AldrichAHe] 953 Alokg F4l8ke] 24 S/ molecular
sieves® & AAS] ARSIk

Poly[(dimethylmethyivinyl)siloxanelphosphineoxides(PMViSPO)
9| MIZ. PMVISPOS] Az awy7), #dz7], 254 2 A4
7k E=_iFo] A 200 ml 47 2T AATEAE F9UA

FA ARANMY H23 poly (dimethylmethylvinyl) sil—
oxane A (PMVIS) 25 g(0.003 mol) 2 E5F 30 mLol
7¥ate] =9l of3 POCl3 0.125 g(0.009 moh) & &<l 10 mL
of far7] S8 715k O Tl 5417 B vhE-A13T vt
20] ¢AE F o] gAS YA HEE oFfste] FHE LiClE
AASIE 2t TRl EFde] A Fxde PMVISPOE
LA TFEE 62%).

Cadmium Selenide(CdSe) %! CdSe-SPO Adduct®] H|Z= CdSe
AL Peng® 'Y Manna9l®® Wi @zt Azsit) o]
e Wi, kA 5998 9 LAV AEE 37 Sk
gE IS FUAA FE4 CdO 0.2 g(1.6 mmol), TDPA
0.89 g(3.2 mmol), TOPO 2.9 g& 7Fst1 300 CeollA 1A1ZF
Eok kA7l thE 320 CTE 228 ASAIATE 971el Se
0.06 g& TBP 0.19 gell €3IA2] €97 TOP 14 g, EF4l
0.3 g& Y8 F 255 250 CE dfglx 1217F 53k vEAIR
ok Jkgo] ¢hFE ohg 50 CollA BF4l 5 mLgl #gE 10
mLE 7t Az A A TF 280K HRsto]
CdSe nanoparticlesS A|Z319ct CdSe—SPO adducti= CdSe
o] Az WH-g-Ee] PMViISPO(3.5 mmol) & 71et 21& Al
s 593 o7 Azt At

Liquid Silicone Rubber Composite(tSRC)2| HM[Z=. AZ]T base
A|¢] g, w—vinyl poly (dimethylsiloxane) (VPMS), 7}2#|Z
a, w—hydrogen poly (dimethylsiloxane) (HPMS), Y= A&7}
g g ZulE Table 19 vHebd vle} 22 279 v1&-E Linden
A 214337%E7] (model @ KI 10) ] 718k 130 C, 300 rpmell
A 2A17r ¢t AR5 silica ¥ LSR compositeE A%
3Rt w3 A7) A8 CdSe ¥ CdSe—SPO adductE Z+
7}t Hrlste] tekst 248 zh= CdSe &+ LSR composite
(LSRC—-1) & CdSe—SPO &+ LSR composite LSRC-2)&
A z=3H ot

717124,

I 2EMEM : Photoluminescence (PL) & ShimadzuA}Al
RF-5301PC spectrofluorophotometer& o]&38to] 4314
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Table 1. Formulation of LSR Composite Preparation

(Unit : phr)
LSR LSRC-1 LSRC-2
VPMS 100 100 100
Silica 10 10 10
CdSe 0 0.15 0
CdSe—SPO 0 0 0.15
Plastizer (OH—oil) 2 2 2
Cross—linker (HPMS) 2 2 2
Pt (ppm) 10 10 10

or A& p—hexaned] 107° 8553 £38lA7A 3~5 mL9
ANE §ag Ay e €2 3 At

A A TGAT MettlerAlke] TG 508 ARSI Al
2 6~8 mgg AlOz #eoll Y1 FA7F 3 20~800 T H4
oA 10 C/ming] $& £EZ S43I%Th

23X g0|X Al §0J& : Confocal laser scanning micro—
scope (CLSM) & #o|A & FHoF ARl 34 de= g
H Sl AlRS] EAAS A58 o Qe AR2A AE 444, v
TA, FEALNENS FF B4 EALS SHsk= du|7o)
o} CLSM Carl ZeissAF LSM 5108 ol 3] Z35}5ic

oln|x] &4 : o]u]z] 41L& Media CyberneticsAte] o]v]A]
4 Z2 % (Image—pro plus)& AR5t EAkd A7k 7Y

52 sAursgic
4 EE

CdSe®} CdSe-SPO2| H=. 20009 o|27#] 7l=8F A=
ALte] & ¢l CdSe, CdS, CsTe?] Aol o] &5+ Y 338
@) dimethylcadmium2 - 23t 5A& 2= ol egow
27t skl et A AL BaAAL zhe B4
ot o)5 FFERHE AzHU! g2 Az o gE 7
HEAAE ALgsHe ol sled, olZed 271 24 Cdol &

e B4 §712% 67} 24 Seol Bol=
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Do UukM B A= 71 B 7hx) Wy Sl okdsln
293} ¥ Peng?" WHE F2slo] CdSe UQAE Axs}
itk 3 CdSed @t=R LU =908 S Skaffd)'®
W2 zhxsted CdSeoll HIE7E 7Hd AEARS 2tER 7}
A= CdSe—SPO adductE AZ38}} 21 CdSe~SPOY] A|z=el
o3 Wke 7)3 S Scheme 19 YERJSIT AZE CdSe ¢
CdSe—SPO+= TEM=2- ¢]£€314 30~50 nm2] J#F A715 &9
i3 om UV-VisE AMEslo] S A ERS £330 CdSe )
EAN FFoE @9 E3 photoluminescence (PL) &
spectrofluorometer & Alg3 W3t ~HEYL Aglon 7 Ay}
= Figures 1, 2 Yeidth Figure 194 B CdSe=
560 nmellA 735t &< 313271 CdSe—SPO+ 530 nmellA 7+
St F5 33 YeRE AE 1 4 Slth CdSe—SPO7T ¢
o7 shift FE A2 g¥rE Fo Y€ vid7E 7R AE
Abel] 71915 Ao 7 ARSI} Figure 2914 ¥ CdSe:= 565

E2|H, #3048 A3F, 20064
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Scheme 1. Synthesis of CdSe—SPO adduct.
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Figure 1. UV—Vis spectra of (a) CdSe and (b} CdSe—SPO.
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Figure 2. PL spectra of (a) CdSe and (b) CdSe-SPO.
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SPO7} CdSeXtt ZstAl yYebgt o™ o] CdSe—SPO7F U
2 FEE EAEE vehlE ZAo® o] & o]FofXith=
AE A% 4 3Tk

CdSe % CdSe-SPO && LSR Composite2| MZE. VPMSE
o]gsle] A|Z3 LSRRI} CdSe 7 LSR composite (LSRC—
1) @ CdSe—SPO &% LSR composite (LSRC—2) & A)=3}
ok AZF3 LSR compositeE Figure 3ol VERIILE Figure
3ol B CdSe ¥ CdSe—SPOY} 71| ¢k LSRE] 7
4 W= Hag w3 gls ¥bE CdSe W CdSe—SPO7F &
A% LSRCY 3¢ CdSe&t CdSe—SPOS] 7)ol upet 2zt £
S o AR AL Ty QlE AE NG = QIgrk o= CdSe
9] QIAke] F7)ol| whe} o] thEA eRbs Z10® U 9l
om 1% B Az MAE o9 AAHT &L & = YTk

LSR Composite2] ¥x £4. CdSe ® CdSe—SPO7| gh&¢
LSR compositesell thel TGAR G¥3) EA4L A8ty 7 2
W= Figure 49 YERIITE Figure 404 By LSRC-1<
400 T F-Zolx] 271 #ali7 dojul= 9hH LSRC-2% 500 C
ool Eall7} dofittk 400 T o]F el CdSe7} g% LSRC—
1& CdSe—SPO7} &% LSRC—2XT} 1 W2 LLoM =8
25 Bole AL & & et o) CdSe—SPO9 Azl
A adductell Ag= o] = PMVISPO &=l gl vld7]
£2) 7lm wkgel gJgled At FUbEEA debddel S8t
= Ao F AR

LSR Composite2| 22 S4 % o|a|x] M. Alx3 CdSe 2
CdSe—SP02] B8t EXL PL spectra® Z4sto] 1 A3
Uehd Figure 20014 #1& 4= itk 38 CdSe  CdSe—
SPO 8HF LSR compositesellA] 8% €291 CdSe ¥ CdSe—

(@) (b) ()
Figure 3. Images of (a) LSR, (b) LSRC—1, and (c) LSRC-2.
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Figure 4. TGA curves of LSR nanocomposites.
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4531 vk Figure 5914 29 72 #82 mlEg|AQ LSR
oln, ¥ Za<l CdSed] YAl ¥zt Hog Hol= A&
gelst 4= 9lu} £3] CdSe ¥ CdSe—SPO adduct”F LSR W&
YA Yof 2o} = FS CdSe AATHE: ARgsto] A28
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Ko} 753 T2 3ot} Figure 50l UERA AlFe) tjse] o]
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¢l CdSe Wieglzke] 48 &4tk adelA & 5= gle vted
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Figure 5. CLSM images of LSR nanocomposites.
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tiorst F8rd BEA-E 7K 3)E CdSest PMVISPO7F 81t
=2 A" CdSe—SPOE FAUTh |5 H7lsted CdSe
nanoparticles ¥ LSR compositeE &350 o)5 A4
B 3t §F 54L& s 42 &S e Zh

1) 2717} 30~50 nm¢! CdSe Yx=UA¢t CdSe—poly—
organosiloxane phosphineoxide (CdSe—SPO) adductE A%
stx PL &4 A7 84 BA4& sk
" 2) CdSe ¥ CdSe—SPO 3 LSR compositesS #3332
g8 EAL 2438 A3} CdSe—SPO7F 348 LSR compo—
sites®] &dFg/3o] =A vebsth

3) A3 CdSe ¥ CdSe—SPQO & LSR compositesE
CLSME &3¢t 43 ¥ EZQ] YAE #ER1E 4 3%lx o]
oz B4 Z2788 53 CdSe~SPO7} g8 LSRC-27}
CdSeZ 7}t A)Z3E LSRC—1 Xt} ] ¥4to] & AL &
A F Uit

4) oluA] A =2 3E ARE3te] CdSe ¥ CdSe—SPO
adduct’} ¥ LSR composite®l] tiate] CdSe 2+9) 7i
2 4% A3} Y WAl tistel 166709k 202702 M}
22 799l CdSe7} LSRC—-2¢] 22 & 4 3ith

NSl 2B ATE nATEY 471404 ATAE
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