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(57) Abstract: The present invention relates to metallopolymer nanocomposites. More particularly, the present invention relates to
PVC-based metallopolymer nanocomposites comprising: metal ions which form a core; nucleophilic thiol having three mercapto
functional groups; and poly(vinyl chloride) (PVC). The present invention also relates to metallopolymer nanocomposites, the sur-
faces of which are modified with silica, the metallopolymer nanocomposites being formed by grafting silane compounds onto the
metallopolymer nanocomposites and surface-treating the latter.
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Eglo}2 g o] E(PAR)ZHE] A8 ¥| = o) el f ol 72, Se), B,
A o FA), 0 D5 H) RRE B SR R 2R

SBR, EPR, SIS 317238 A8 &)= 31545 A 2] 7h, 470, Abshe] &

A B (Clay), = (stone), & = (talc), ¥ % (mica) Z5-E] A B & = A b2 4] =
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B ARE 5353 534 5 (composite) ZF-H A B H = A S

.

N

_ﬂm o
R oo o

o

==

—_—

X

o= gt
gk gk o}ﬂ]—b— Hodrgol] gloj A A37] = 22 (spin) T H,

7N 2=¥] (casting) ¥, E(roll) I ¥, 232 dlo] Y, Y (dip) Z ¥, &= (flow) I8,

o B4 ]E(doctor blade)®} t] 2= (dispensing), A T A XA ¥ B4 L E],
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- 2969, 2911, 2846 cm': PVC 2] -CH, asymmetric stretching ¥} 2} ¢} symmetric
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- 690, 607 cm': PVC backbone®l] ]+ chlorine chain®] £ 7

- 1430-961 cm: PVC 9] -CH,, -CH stretching @} bending mode.

(b) TMSH %=1

-2567,1732 cm: W 27 E W= 2] S-H 9} C=0 #F&7] &4

- 2967 cm!': -CH, asymmetric stretching 3] =1
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e i sto A S-H7| 7F e ek Al Abeb ] A S g8l vk, o] 24 k-0
A3 A dofto] g A FelH
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T UATE HE = Aot

(g) PVCFeS-MeSi Wl & 2% 2] : S-H ¥ A& A £] 3} 2L+ PVCFeS-SHSi

g2 Zej v o} 7 9] nj2gk v A& e AT

= 4+= (a) : FeSH A 74, (b) : PVCFeS (244 F W& 34, (c) : PVCFeS-SHSI
ek 2 2 2], (d) : PVCFeS-MeSi ¥l €232 o] FTIR &4 4 3 & el
A0 2567 cm ! ol A YEFUE S-H ¥ 9] A, A, YEPE S £ wEgo]
7‘%0] o{xﬂl:xeﬁ-?l-d- o]q_-

5= 5+ 200-450nm H oA SAHHE UV FF =5 YERA UV-7FA] 54
2 E o},

(a) THF &
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(c) Fe (IIHE &l &A1 &4
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(d) Fe (IHE- toluene®l] 83| A 7] &2

(e) TMSH

(f) FeSH

(g) PVCFeS2] 30% Whg 5- 24

(h-j) PVCFeS 2] 6A] 7k, 124 7, 2441 7F WE-S- 5 &2

(k,)) PVCFeS-SHSi ¢} PVCFeS-MeSi ™ &2 2% ¢ Ui B M) 24A ZE kG 5 B

(a) & - O % A THF & 9L oju] & 5= 9 Ho]A] ¢k51 A48l ki,
(b) THF & 90| PVCE 8- 3-o|+= 216 nm W w?}iTAEL LHEFU QL AL
203,206,208,232,236,253,260 nmol| A <3k 9] 2 5L 1.9t} (¢) Fe(lDZ

FF4ol T ek 8N 4§ 212-250 nm :LFAL 310-370 nm Y oA ¥-&
395 B3t} (d) toluene-water <3+l © L2 HE] Fe(Ill)7| & 5F-<lo] 5o 3d+=
LS A EYE) W 5, UV S 9 T8 A E A3 212-278 nm®E 5= 3] A7)

o] % 3}9 31, 290-340nm 2} 345-410nmell A F 71 9] W& 9] =7} A& A ek
(e) TMSHY. =1 ol A = 235nmel]] /\1 733 1] 27 Yelbg o). (f) FeSH
A A (TMSH 5= 9} Fe(Il = 2 G- N Aol A HE-E-gk A1) 9] 5, 215-275
nm HYoA Hm=E E?j\gﬂﬂ, 7 okl 7 B2 Wl =7 290-340 nm <}
345-410 nm W9 & o] 5 g} o] B> M=) v} ok A W a2 E
Zh-g7] ¢l 2] sl A Fe(lll)©] Fe(I) = 4224 1 7] W< ol v}, (g) =3k, FeSH
ATA 9] F Q] WS Wl = PVCFeS W &2 E ] 9] ol A 4413
AFEFA AL, WS- A 7Ro] AlSz of] Wk} 336 nmol| A A =& T A7} Al #FE QAL

o] A& TMSH E.x=1 Ujol] )+ v 271 & 2+-2-7] 9} pvC 7} eH3 81 A wh-&-8) 7

2Ol (h-j) HES£ 6, 12, 24%] IHE ok A8l = ot YIRS I = 220,
257,263,270 nm = ©]53} 9 al 2kl 1] 5 0] 204, 208 nmol| A L EFT
WE-g- Al 7ko] A &8 475 220 nmol| A YERVE GV R 9 A= 9gE S,
224 nm= 2F7F o] F3l Atk v 43k v 5 0] 253, 257, 263, 270, 336 nmel| A
UElsEar o] ¥ T35 oA HES A S 5 7%1 A5 kA S (k)
PVCFeS-SHSi M &2 2 2] o] 74 $-o| &= & A] 235 nmol| A G728 1] =7} o2k
¥ at, 336 nm 9] I A= G 7] ok % 1:} PVCFeS-MeSi W & 2% 2] 14 2]

7 5-oll = 253, 263, 270 nmol| A 23k 3 7} B9 21, 336 nmol| A ¢4 3]
7L/\Q 43,4 y_oﬂ 1;}

% 62 A Z % PVCFeS W& 222w o] 9k A| 7+ (- A 22 UV-7HA] H4
A E S e otk

(a) 3032, (b) 1 A3k, (¢) 2 A ZE, (d) 3AIRL, (e) 4 AL, (£) 5 ARE, (
A ZF, (1) 124178, () 24 A 7FS o m) &) ar, o] A 3ki= 244 715-¢F wk-g-o] A4
8P u = A& el KofE

= 72 7} =4 o] SEM(Scanning electron microscopy) -4y ] v A & L} EFHH
z1o] .

(2) PVC 3132} PVC 3L =9 518 o 9
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[104] (b) Fe(IIl) & o] &<l W<l N %
no] A E Alo]= ol AAV]E 3 .
[105] (¢) TMSH E.3=m: 50-75nm A =.2] LAk A7]9] iAE0] el 15
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[Fig. 2]
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[Fig. 4]
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[Fig. 6]
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[Fig. 7]
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[Fig. 8]
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[Fig. 9]
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[Fig. 10]
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[Fig. 11]
Mg SCA forwater (degree) SCA forMI (degree)
X2 2= (°C) 80 °C 150°C 80°C 150 °C
PVC 111.12+6.0 | 10726+ 2.0 51.8042.0 55531 1.0
TMSH - 62.8413.0 47.1520
Fe(ll)in Toluene | 84.90£2.0 | 85.66%2.0 29.904 3.0 67.6312.5
FeSH 939020 | 82.23%3.0 1713 1.0 5794%25
PVCFeS 142.65+3.0 | 143.27£2.0 1208722 138.50£3.0
PVCFeS-SHSi 11398+ 1.0 | 11220+ 1.0 56.33£2.0 61.20%3.5
PVCFeS-MeSi 11653+ 0.5 | 116.10£2.0 80.77¢1.5 8527+2.0
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[Fig. 12]

[Fig. 13]
NE SCA for water (degree)
gz 2k (°C) 40°C 80°C
PVC - 10727+1.0
PVCFeS (284 H27) 105.40£2.0 112.30+3.0
PVCFeS (BRT M%) 105.38+2.0 100.33£4.0
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[Fig. 14]
A& (phr) SCAforwater (degree) SCAforsoybeanoil {degres)
Exe| 2L 80°C 150 °C 80°C 150°C
PVCFeS 14265230 14327 £ 20 661040 105031 30
PYCFeS in THF (0.00) 824315 762738 4240110 445010
PYCFeS-SHSi {0.01) 11358 £ 05 11173219 6380125 B440£15
PVCFeS-SHSI (0.05) 11308110 122018 538026 5740105
PVCFeS-SHSi (0.10) 1505114 11287 £15 43901198 470115
PVCFeS-SHSi (0.20) 11816 £ 240 11627 £40 606005 6250+ 10
PVCFeS in THF (0.00) 8243215 1627138 4240190 4450120
PVCFeS-MeSi (0.01) 11653105 11810 +05 6060 £ 05 762010
PVCFeS5-MeSi (0.05) 11637105 11527 10 8750+ 18 146010
PVCFeS-MeSi {0.10) 1132310 11187128 860005 6780105
PVCFeS-MeSi (0.20) 988715 1073220 43001t 38 4800t 28
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[Fig. 15]
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Uncoated

[Fig. 17]
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