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=& : Poly[(dimethylmethylvinyl) siloxane &% (PMViS)S phosphorus oxychloride (POCly) &} RF-&-A]
7 poly [ (dimethylmethylvinyl) siloxane] phosphine oxides (PMViSPO)E A|Z3&}9it}. Cadmium selenide
(CdSe)+= cadmium oxide (CdO), tetradecylphosphonic acid (TDPA), trioctylphosphine oxide (TOPO)Z
300 CeollA wEEA]7]aL of7]ef] SeE £3lA17] tributylphosphine (TBP) #} trioctylphosphine (TOP) S 7}3t
U5 320 TollA WH-eAIA AZ3SITE =3 CdSe Az 4ol PMVISPOE 711 CdSe—SPO adduct® Al
Z81R7Y W Sl £4) slollA a,e—vinyl poly (dimethylsiloxane) (VPMS), HPMS, CdSe %+ CdSe—SPO
£ 1% wile] Hstal Hukegste] CdSe 3 WHAelE 317 composite LSRC—1) 9 CdSe—SPO 3+
LSR composite (LSRC—2) & #|Z&}33t}. #1%3F LSR composites Wjol] 3% 834 421 CdSe nanoparticles
o] A EHIE Sste] =k 2717F 30~50 nme! YA sl ] QS-S ERIsgla LSRC-29]
AFE7F LSRC—1XHE 98-8 RISt 3t CdSe A 78 S st Ao FUst A< giste] 1667
9} 202702 B} W 78] CdSeZF LSRC—2¢] 3-8+ & 5 23Utk LSR composites®] €2 E4E 5

A3t A3} CdSe—SPO7} 7% LSRC—22] dstyAjo] = velsth

Abstract : Poly [ (dimethylmethylvinyl) siloxane] phosphineoxide (PMViSPO) was prepared by adding
phosphorus oxychloride (POCl3) to poly (dimethylmethylvinyl) siloxane (PMViS) at O 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) siloxanel]
phosphine—oxide (CdSe—SPO) adduct was synthesised by adding PMViSPO to CdSe solution. Liquid silicone
rubber composite (LSRC—1) was prepared by compounding o,w—vinyl poly (dimethylsiloxane) (VPMS),

a,—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.

Mo E 3L 9lo] @Al o] Zefit A9 wE A
S ArE 52 AFES X%53 0 Yk
- o T o0& Ao .
AT Y A Wy SRS 5 AR ARE R T A olo s1ue

ofellA] ARg-H L )

27143 7]

e S5 SR ofe] el S-EEelA, el

TTo whom correspondence should be addressed.

dokelr AAQl s AEEA Y] A ek Stk

E—mail: kdoowh@dankook.ac.kr o}\/]a} Qﬂ% ﬂiﬂ'%% ‘ﬂ’iﬁ] i}@'%ﬂq ‘41

266



Cadmium Selenide Nanoparticles2

B, A7EAE &
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7} AFAE A3HSi-0-Sh o2 A4dE AR I Al wet
o9, - frloR B ¢ gk el P HE S8
FoA 28k Al WESkes 4 RAAIE Zrlske] 7
WA theFst BAS W 7t glo] AL walgel AA 4
& g8 ekt A 1 Folld IdelE 1 (liquid
silicone rubber, LSR) 7} =2 fofof|q o] &= 11 Qli=d] o]<] 7}
2 T EAS ARA U1E 7k 71AI7E A9 EeskA] ¢ Rk
EE 150 dGES S50 2A 4= B3
o AR 7 Jlow AR B oRe] 7hdel s 4
7} lvk= Aok 70del] o
= dAAoIY =AY 22 B 758 o7l A998 =
2 A F O AR AT tReFshe AlE 7k e
e F38l 7k BAE teketAl = gick vjdrE 2 A
AEe] FE o7 AE N STATIE 2t Yo AEA,
o] gl A0 i Sl 23t o]l o FAIEY, Ok A
b Al AEste] b, AlEY nEA 9 A
of oA & Qe FE JTE ok ok 7|AIA EAdo] ]
A okt A flolls AFEA 27 EHE U=t §4d0] 9573t
I AlE W 7ol golat] S, B, 7], AR}, AsAE A
T47171, FF, A 5 L S8opt HWolXla gleH o
A, 7H, AAEE, Q8717), A4, AFH 7|RE JE 5 Tk
st 3o ARRE I Qlrk B3 CdSew 2 <X U2 YegiA}
o] A7el wet FeH], A714 A 2jol7h val 7HA3A el
Al oA E419) Alef7} Thssiths HellA] @ A7) o] FelA]
I QLR o]2f3k CdSe WieglAbs kg oz 7134 AT
A AHgaiA] oA, o] We & delr] Cd* )+
7] % Abmo}e] ukgol o5t CdO 3437} selenideclt] Se o]
28] A oJHFo® Qsto] A IF FH, =2 2%, 53
sk Az B 59 den v 2108 de = sivhe Wil Q)
o5 ool wheh fafebA] okar wlwa west Az e 93 A
T7F FEHARAR 2717 JLeA] K5k CdSe AAo] Az
Qut? Fl=B AFA L) (cadmium chalcogenides) & #1729
AREEE dimethylcadmium =204 B8kl 531
sk 17ke] AJeko ® A|39] ofgfo] Wekort & Peng di—
methylcadmium Rt} A&H3}aL g8k Alekl cadmium oxideE
ARgEto] TSt A7|E 2t A% GRE AlEEHAIE S CH olE,
3 Ao 3 FE vl Yl dEEA JEEA)|, oyA] A%,
F AR} 8 A ol AL AR S Sl AleE &
22 ek wEpba] B ATtelali= CdSe—polyorganosiloxane—
phosphineoxide adductZ #|Z3}1 ©]& LSR A F3}E3} 7
I35t compositeE AFskl LSR WlEE A Ujo CdSe
nanoparticles A FAMAIF 2™ confocal laser scanning
microscope (CLSM) & 3EA]3 I4E4 9 LSR composite
ylell -f8 CdSe Y=dAte] 4t FEE SHs130h
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M =Z. Phosphorus oxychloride (POCl3), 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]l tetradecylphosphonic
acid(TDPA) % wlZZul= Alfarl @ BayerAl] EFAokS
ko] 2olE AFEslth Nanosilicat: A4 o2 A2
Degussarte] A—200°.2 §]&7do] 80~100 nme]™ FEw# o]
200 m*/gQl 2& AHgalgith o] whel B2 9 7|gk g
AldrichAFe] dF Aleks 45kl 7k =73+l molecular
sieves® o AlAs] ARSI

Poly[(dimethylmethylvinyl)siloxane]phosphineoxides(PMViSPO)
9| MZ. PMVISPOS] Az wib7], $H7d717], 25A 9 Ak
7k EQ)Fe] 22k 200 mL 47 Skl Favtag FUA)
A FAA AR A= poly (dimethylmethylvinyl) sil—
oxane &3 A PMViIS) 25 g(0.003 mol) & EF<1 30 mLell
7Fste] =91 g POCl; 0.125 g(0.009 mol) & &5 10 mL
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o §31A171 &AL Flehi 0 Tollx] 5AI7E Fat wkgAIZr, wh
30 A9 F o $o4s Fex BeIZ ofstslol FAH LiCIE
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AASL 29E SRl 7<) A" Axde] PMVISPOE
LAHEFEE 62%).

Cadmium Selenide(CdSe) ¥ CdSe-SPO Adduct2| HI=. CdSe
48 Penga'? Manna®l™® WS Fzslo] AxsA). o]
SHW wHb], 7 £ 9 257} A 3 ek
e IS FIAA FHA CdO 0.2 g(1.6 mmol), TDPA
0.89 g(3.2 mmol), TOPO 2.9 g& 7}kl 300 Tl 147+
FQF RESAIZ] o 320 T2 L5 ASAIHTE o37]of Se
0.06 g& TBP 0.19 goll g3lA171 g4} TOP 1.4 g, 54
0.3 g& T3 T 255 250 CTE W] 1AIRF B2k wESAIA
o} ¥kgo] 2kd¥ v 50 CollA &F< 5 mLe} HEE 10
mLE 7kl FAAAZTE FH a2 2 224 dxelo]
CdSe nanoparticles& AZ313At}. CdSe—SPO adducti= CdSe
o] AzelA HHgEo] PMViISPO(3.5 mmol) & 71k 218 #9]
st TUs o R Axsta GASIh

Liquid Silicone Rubber Composite(LSRC)2| MIZ=. A2 base
4?1 @, w—vinyl poly (dimethylsiloxane) (VPMS), 7}u#l| =
a, w—hydrogen poly (dimethylsiloxane) (HPMS), Y= 227}
9l W FulE Table 10 UERd vl 288 223 &= Linden
AHA 1259 HE7] (model : KI 10) o 7Fskaz 130 C, 300 rpme®ll
A 2A17F Eot 3293} silica 3 LSR compositeS A%
SFIT mdk A7] &l CdSe % CdSe—SPO adductE 2+
Z} 7yske] thekdt A4S 2= CdSe ¥+ LSR composite
(LSRC—1) 9} CdSe—SPO ¥H LSR composite (LSRC—2) &
Azt

7171&M.

4 22N Photoluminescence (PL) = ShimadzuA[A|
RF—5301PC spectrofluorophotometers ©]-&3lo] S35}
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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
om A% p—hexaned] 107° Brr2 43A]A 3~5 mL2
NE Bl 419 Aol 9 5 SHaA,
AEH -.'?'_-&'.' : TGAE Mettler*}J TG 508 AF-31Ic) A
T 6~8 mge AlO3 #el ¥x AA47)F 3} 20~800 C WY

ol 10 C/mm/] T2 £ 2 SASSITh

S=H glo|™ FAl §0|& : Confocal laser scanning micro—
scope (CLSM) 2 dlo|A S FQ o7 AMgsh 3 A5z A
Hol Sl AlRS] BAS BT ¢ e AXEA A, AAA|, JE
EA, 55, AdAlEelM 3 54 54s S5 dvldol
t}. CLSM=2 Carl ZeissAF LSM 510 o83l SH4sIich

o|O|X| A : o]z 418 Media CyberneticsAte] o]m]%]
B 7 73 (Image—pro plus) & AHEske] B4 9J=fe] 7)
TE AArsisitt.

A4t EE

CdSe2} CdSe-SPOQ| H=. 2000 o|&7kx] 7l=F A=
Al»}ol‘: Ql CdSe, CdS, CsTeo] @Ale] ol 88 A8 3%
]l dimethylcadmium- w4 A3 545 2= 31719 OLﬁri
L7} Abeshd Zukek HJr g ARloa] BeFgAS Zhe B
old] o5 sERRE AxEgk! o Az “”?joiﬂ Al
HEIAE AMgsh= Wil g, olEEH™ 271 34 Cdol &
o & FF 7718 671 55 Seo] 010“’ & NES
LNE WAIA AxskeE Wolth ojwf AAEAIA S sEE
Z4sto] CdSe YA 2715 A 5 Loy 5Eo] Art
= wo] Itk B A= 7120 2 7k Wy Sl ebdatka
A5} 9 Peng?]' WS Fxa}o] CdSe HhegAs Axst
o} w3k CdSed] BER ZE]Saws B8 S Skaffe]”
HE Fx3te] CdSeell vd71E 7k AFAES ke 7t
= CdSe—SPO adductE AZ313] 2.7 CdSe—SPOL] Alx=e
thgt 9kS- 7195 Scheme 1° YERNSIEE AZE CdSe 2
CdSe—SPO= TEM< ©]&3to] 30~50 nme] 92 2715 &Rl
319l om UV—VisE AREsl] 35 AYEZS =435lo] CdSe?)
EA EdE @933 T3 photoluminescence (PL) +
spectrofluorometerS ARg-al W AAEHS ddgjom 71 Ay}
£ Figures 1, 29 YeERRATE Figure 1904 B CdSe=
560 nmelA 3t &= 3737} CdSe—SPOE= 530 nmolld %
st &7 927t vehs 28 E1E 4= Qi CdSe—SPO7} ¢

202 chift H= A2 33HE o =49 vdr|E 7 AE
Abe]] 71019 Ao 2 ARt Figure 2914 B3 CdSes 565
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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.

nmoA &5 37} CdSe—SPOE 535 nmollA &5 J=a7}
el A8 818 = 910w UV—visol|A e} o] g0
2 shift H= AS &R1% &= Stk =3k sUst oA =
At PL 545 #FA3stE deE2 st FAkAIZ CdSe—



Cadmium Selenide Nanoparticles2

SPO7} CdSeX.th ZstAl Uebstom oli= CdSe—SPO7F H
2 TEE EAEE UehE slow Fate] o]zt
AL A 5 Ak

CdSe 2 CdSe-SPO €8 LSR Composite2| M=, VPMSE
o] g-3to] A|Zg LSRY CdSe & LSR composite (LSRC—
1) % CdSe—SPO &+ LSR composite (LSRC—2) & A %3}
At} A Z3F LSR compositeZ Figure 3] YERAIL} Figure
3ol Bl CdSe @ CdSe—SPO7F 7bsA] 92 LSRE 74
5 s S o3 9lE Jhd CdSe W CdSe—SPO7F &
F% LSRCO] 73-%- CdSe 2} CdSe—SPO2] %7}l ule} Zzh #
A QAAAE w3 QlE RS ERIE 4= I3tk o= CdSe
o] dxke] A6 whet Aol trEA e s Aoz dEA
o] 10’ oA go] M olg} AAH 1 e & S YUSITh

LSR Composite®] @& £4. CdSe ¥ CdSe—SPO7} $Hr¥l
LSR compositesel] th3] TGAE d&s) EAL Aty 1 4
H= Figure 4°] JeERRUT} Figure 494 B4 LSRC—1&
400 C HF-ZelA] 7] 3ll7 dojul= ¥ LSRC—2+% 500 C
oPdoilA] Eall7l Lolwtth 400 T o]Fl| CdSe”| $hi%¥ LSRC—
12 CdSe—SPO7}F g% LSRC—21t} o] w2 2o S
HaE Hole 2l & & A=l ol CdSe—SPO9] Az
A adductel Ag= o] = PMVISPOe] g-f50] = nd7]
=9 7t REgel gJste] et S7HEHA debgide] S8t
T Ao® AREIk

LSR Composite2] S& £ 3! o|0|X] M. #|%3F CdSe 2
CdSe—SP0?9] 384 A2 PL spectra® g3l 1 9=
vEbd Figure 2014 #<18 4= Il Esk CdSe ¥ CdSe—
SPO &% LSR compositesollA] &3 7<) 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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Figure 5. CLSM images of LSR nanocomposites.
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