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=& Pd-POSS Y= A= palladium (D) acetate®} octa(3—aminopropyl) octasilsesquioxane octahy—
drochloride (POSS—NH; ") & ek &) 3lof] 23-&olM A8tk POSS—NH; & ©]8-3 Pd-POSS 1}
=2k 271 9F 60-80 nmel A7 oz PEHICE whdel, POSS—NH; S 0]4314] &2 Pd 1=
2] 7oz 4 nm A= & 7} Ao gRIFICE Pd—POSS WAk} poly (acrylic acid) (PAA) & ©]&-
# Pd—POSS/PAA theBaHl 9bdshs Wi Pd-POSS heglatel SHsHE wi PAAY 7h2 22|
2529 FA71E Q1EE o]g-3te] H]LO}“EP Pd—POSS Whrdzh= f7]1324R1 PAAC] 2Jste] dH=Z v
wo] Sl RIS 722 AAHUk &, PAAE cross—linker® ©]8310] PA-POSS] 725 Alojg 1}
EEAE @4931900E PA—POSS/PAA thrBaka]o] % 9 gl 974 Q4e FE-SEM, AFM, TEM,

FT-IR% TGAE Fato] 4kt

Abstract: Pd—POSS nanoparticles were produced from the reaction of palladium (II) acetate and octa
(3—aminopropyl) octasilsesquioxane octahydrochloride (POSS—NH;3") in methanol at room tempera—
ture. PAd—POSS nanoparticles with a mean diameter of 60—80 nm were the highly ordered spherical
aggregates. In contrast, Pd nanoparticles with a size of 4.0 nm were obtained when POSS—NH3" was
not introduced. PdA—POSS/PAA nanocomposites of Pd—POSS nanoparticles and poly (acrylic acid) (PAA)
were fabricated by utilizing ionic interactions between positively charged Pd—POSS nanoparticles and
negatively charged carboxylate groups of PAA. PAA was used as a cross—linker for the preparation of
hybrid nanocomposites with the controlled organized structures of Pd—POSS nanoparticles. That is,
the self—organization of Pd—POSS nanoparticles was formed into the shape of continuous lines by
using PAA as a cross—linker. The composition, structure, surface morphology, and thermal stability of
the PdA—POSS/PAA nanocomposites were studied by FE—SEM, AFM, TEM, FT—IR, and TGA.

Keywords: polyhedral oligomeric silsesquioxane (POSS), poly (acrylic acid), hybrid nanocomposites, Pd

nanoparticles.
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Polyhedral oligomeric silsesquioxane (POSS) &= 71 AHAI7} -
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ME. HehE2 calcium sulfate o831 A 715 slellA] 4
AR 2,2'-Azobisisobutyronitrile (AIBN) 2 40 C2] methanol
o] o] AAAT T ALESITE 3—Aminopropyltriethoxysilane,
palladium (I) acetate, poly (acrylic acid) (PAA) (average M=
130000) 2+ %1%k Ak 5] guljel Aloke- S A glo] 15 Al
oS AR

2M 4y 2450 2= FT-IR(FTS—-6000, BIO-RAD)
S ARgEte] 2SIt E4dE PA—-POSS/PAA WieE3kAe] &
7 QP2 TGA(TGA S—1000, SCINCO) (& &% 10 C/min)
£ AE3te] AAV)R sleld S4e8la, POSSE 28kt w55 vhe
4=t 8l Pd-POSS/PAA WieE A9 BEZA= SEMJSM—
6700/LV, JEOL), AFM (XE—1000, PARK SYSTEMS) £ TEM
(JEM—1011, JEOL)#4]& 53to] gRIskivt

Octa(3-aminopropyl)octasilsesquioxane octahydrochloride
(POSS-NHz)2| &M, POSS—NH; = o]de] Bargl Faupy]
S Zystel dstoint wigke(3.6 L) WlelA] aminopropyl—
triethoxysilane (150 mL, 0.627 mol) ¥} X3 F4H200 mL) =
25Tl 657 WhSA1A 1A 314 221 POSS—NH;" (30%)
= ek olF, 1A kg oHetal, vivkEE Aeka Hxsgt
%, vk EZ5Y Aaygste] oet sk v Fdel
POSS—-NH3" & @43sk3lch

"TH-NMR [400 MHz, (CD3)2S0, room temp.]: 8 8.25 (s, NHs,
24H), 2.75(t, CHoNHs, 16H), 1.71 (m, SiCHp, 16H), 0.71 (t, SiCHa,
16H), *Si—-NMR [99.4 MHz, (CDs)2S0, room temp.]: 8 —66.4
(s). IR(KBr): 3190, 3023, 2903, 1579, 1506, 1215, 1138,
1110, 994, 923, 808, 706 cm ™.
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AIRE E3keto] wHksIglt). RESAIto] S71tell wt Pd—POSS/
PAA YB3 A=A HAER dojx|= 2s 2RIE &
At

2ot Y EE
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Scheme 1. Synthesis of POSS—NH;" and Pd—POSS nanoparticles.

2gtarks weks gl st HESAIA B30 (Scheme 1),
'H-NMR#} “Si—-NMRE 5389} =5 POSS—NH;" 7} doi3
295 3lo)g 4= 99t} 3—Aminopropyltriethoxysilane 2] 'H—
NMR AFEH A B 4= 9Jld 1.29} 3.8 ppmo] ANEA] 15-2]
a7} §lolRlE AE 1% = 9IS, NHe 927 NHs2 §
sietell wet 2.0 ppmeld 8.25 ppm = 3719 9IA|7} o) gdl=
2L g1 2= gl “Si-NMReA= —66.4 ppmeld] 24 §
el 37} vebstar, 'H-NMR AFE#eM Bejl E4vas
9] A4 AT oY T2 7 YX|gk AR RRE dke
POSS—-NH;" 7} 2781 doisles <& <= itk

3 POSS-NH; 5 olg31e] 727} Alofel Pd—POSS the
JA= AZBIAHScheme 1), PA-POSS theiAR= POSS—
NH; "¢} palladium acetateS Wghe g0f sloll] Pd Wheix=9)
A7153243Hself—organization) & §310] AlZ=8SIth Palladium (1)
acetateS Wleke grjlof] 884171 F POSS—NH; = Yt Akeol]
A1 nRkeE HhgAIR1o] 5718kl Wt PA—-POSS YheSiRke] A4
of & ek o] FHAENE fod] Aol Arolx 2
Ao W= A8 FRISIITE Palladium (D) acetates wehS
o] 3iAx] £ (POSS—NH; 7} gl 49 7 POSS—NH;' 7+
Skl GolS 77} Si—waferel] Hojrmdl - AolA] fuE A
71 3 SEM3} AFMS S48l A3 POSS—NH; " 7} §i 735l
Pd Wik oF 4 nme] A7S ®el wkd, POSS-NH3 & 4
= 7379 Pd-POSS hefiAk= oF 60-80 nme] #7& Hol=
T ez FelEdthFigure 1). ©13A POSS7F <55 v
A= 78 AAZ 3 (assembly) A 71 o] 31807
HWojz] Q& 8719 A7 1Hs71E gt POSST29] APl wit
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Figure 1. FE-SEM and AFM images of Pd nanoparticles (a);
Pd—POSS nanoparticles (b).
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A)=H, PAA B3t HlgkESol] &3l o7t 95781t} AR PAd—POSS
Lozt g wghke golof]l PAAE 718t & ARto] 2]
uzt FdEe] AP Zhs RIS o7k PAAZF PA—POSS
AR Alolollx] o] 243ks: 53 cross—linker= 2+g-510] Pd—
POSS We$AEs S3AIA 1 S8lleE Ar7|e slo= ke
t}. PAAZ} PAd—POSS Y=AFE9] cross—linker 2 21-43k= 7
< FRISP] 28le] SEME: o831 1 FelE stk Figure 2).
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Polymer (Korea), Vol. 33, No. 6, 2009



618 AEE - 949

& W3kA7] Pd-POSS/PAA W3S A%tk 20 mg
9] PAA7} 3714 Figure 2(@) ©nA|E B 1ixlel PAAY}
AU T3 FElE war Qi 5, PAAS] E=S9]o] wWol PAAYY
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Scheme 2. Synthesis of Pd—=POSS/PAA nanocomposites.

Figure 2. FE—SEM images of Pd—POSS/PAA nanocomposites:
(@) Pd—POSS/PAA=1/1; (b) Pd—POSS/PAA=2/1; (c¢) Pd-
POSS/PAA=4/1; (d) PA—POSS/PAA=8/1.

Table 1. Preparation of Pd-POSS/PAA Nanocomposites

Run Palladium(I) POSS—NHs"  Methanol PAA
Acetate (mg) (mg) (mL) (mg)
1 20 10 50 20
2 20 10 50 10
3 20 10 50 5
4 20 10 50 2.5
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Axlo] 9= 71 B = oltk vk R 2.5 mg PAAE 3713
< well= eRIFEHS 327t & O Estal Aga 39l 9l
= 25 g1et = Atk Figure 2(d)). Wb, PAA =93] 71
23] w2} cross—linker! PAA®] 2J&le] Pd—POSS WAk
TE7F AlolE= Zhe & o] 8] gRIg 4= Q)]lck PA-POSS 1
=APE AL PAAC] 2810 iAo elkIgE|e] 125 A5}
= 2% TEM 348 Fslo] F] wds] 4813t Figure 3).
TEM =7 A3} Figure 20 HojF 27} Alojd +82] Pd—
POSS WeSIAPE thei Aol E EA8KE 2 gR1g 4= 913l
a1, 71 Pd—POSS =iz} otelli= Hebg S59AKR] dark spot©]
EAR= 28 Bl = glar AR Elsii A3t Pd-POSS
Hieizbel QIR E MZ A== Ae SIS 4= i) wket
A, PAA7} cross—linker 238k 3101 Pd—POSS Wrd#E el
Fej o] PEE AR JAANATR: 21 ERIT 5 ASitHFigure 3).
Pd—POSS WAl PAA, PAd—POSS/PAA tirEdkd|e] 12
= BX8lA FT-IRS 43191, 1 3= Figure 4 Ueh)
Itk Figure 4 (a)i= PA—POSS WhegiAke] 4432 1110 cm™
(Si—0-Si =), 1116 ecm "(N—H 9]=1), Z78]3 2700—3300
em™ (NH;" 920 7} yehhis 218 8ol 5= 919l &3 PAA
= 1261 cm '(C-0 F=), 1712 cm 1(C=0 =), T8t
2400-3600 cm ™ (O—H I o)A 54 377} Vehhi= AL
Figure 4 (b) ol YeRHSI} Figure 4(c)&= Pd—POSS/PAA 1}
w29 FT-IR 273 A3%Z Pd—POSS WAl A Hodx

Figure 3. TEM images of Pd—POSS/PAA nanocomposites. (a)
Pd—POSS/PAA=2/1; (b) PAd—POSS/PAA=4/1.
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Figure 4. FT—IR spectra of Pd—POSS nanoparticles (a); PAA
(b); PA—POSS/PAA nanocomposites (c).
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Figure 5. EDX spectra of Pd—POSS/PAA nanocomposites.
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Figure 6. TGA thermograms of PAA (a); Pd—POSS/PAA na—
nocomposites (b).
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