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WA () ik B AL SR W, AE4Ma(Fa g i . BYD1a A
FUEFEERTS, T AR 8B ) 22 A
FHANE, B A H B AHE R, RAGPK R E
FH4> B (microphase separation). ) FH AW AH 4 55
H A% ul H AR E, W — s (B
R) R RERL) M =R A5k (A A el A
ML), LI m o TR g K B Sk, ik Bt
P Ly/NS R RN P DARE S0 SONER 6o IEACR (A SOTER (S8 DN AN
Gy ARG TER], T35 B A28 15 1) N EE T 45 16 A
IREAAAE T, R DLREMACIRSAAAE, X0 A
AT B SO R 2 G B2

2.1 JCGEMESF RARBEILRWM AT 6 % B 425

RS Ak B IL SR W A2 Fi 1] — K23 o [ B0 4 A
AR R EY), — BI85 T4t [
A 5K FE B AN g K 3R B XGE ik B RO AS 7] ik
BURE SR I AR, XS SO B
FIOKAY BTl A7 HLE 7)) 28 1 21 206 R TV WA [R] T
BMRRMT) ek . 8 ok Btk R R
RAZ AR 11AE 0 o 1y 2 20 gl K 45 ) £ 9l K 2% 4
RIS AR A . AT R S A A 5 NP8 FH T
Stk TRRBG. kB BERLDA RO
N RS0 B2 VA3 =l i N7l = 45 2 1B Al
oA Ju DL RE 0 1 03 1 AL R IR 9 de FLAT IR
51, Wei 2515 2605 5l 7 5 (N-57: 1A 326 T4 065 I e -b- /R
T M R R Tk B L R ) LA RUR G, DU
TRV 1 2 2 T A U MR AR R, i IR
(RIARAE 33 CHET HBLRAE, Lee 257 HETHA B
RNAR-T & ZREW IR BB BT TE B 4 K I,
RESTE pH MU0 T A 30 41, 1X 204 Be U ke R A
I R A RN T 5. Ak, AE R Z
R A A e o LG R prp e B PR 31 T IR 2
flI5<VE. W Soppimath 284 Bl T 5 (N-7 N FE A
P9k e -b-N,N-— RS I I e -b- 1 — I 1R — ik B L 2R
W, I FLAE AW W 2 2 R Al oK B R AN AR
RO R G (gl P Rk, i H LA PO pH U
PR3 SRR AU 0 K i AN AN R % 0 24 )T 3K
B, T H BB L LA S pH &5 DR 32 (R 42K 45 R
T

RS 53 - o 1 A2 /N 43~ 3 10 3 2k 3 A2 ik B
LY, BARIKE ) — AT KRR
J1. SRS BAEH. A 439K RIR 5% ) 52 A
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TR BE R 2 0 R T R A TS AR R R AL
TSEHLH AR R RS E A, BETUN R 2K T &
ANE ) J5 %, e Thurmond™ 30], Huang[“], PL K
Biitiin®?! 45 43 B 1E 722 51T RN g, SR A
PR AR 2 AT IBVE SE B T H A e 0K S R 5 J2 (R AT K,
WY T IR AR s A% LA R R i 5e . B 3
XN A% A R Al oK i R R AR B Tz M eE S,
Kataoka LA Petrov P54 58 & T B #
R R I TG AR IR, TR FESEBL T 28 K IR
AR TE . UTAER, A A R[] 38 73 S B R (1) AL 1Bk
o KB 52 B T3 O, A R S i o 1 B8
Gy 1 FRAE 1 e ) B A T ONLPE IRE RE AT, IR
21 26 56 B v I8 I 3 Ak 2 R N gy R A R
B P A 6 ] saz, M S RS AR MK AR K. KimPS7),
Xul* 3850 o B E AN [ 45 4 1R 41 HR ) A R RN
PEIE A I REE R 43 1, 2P AT IR 28 J W P S A,
ARAF T REE MR R 0 ] A R AR RO X 2R gk
JBE R 1) 5 R A T A TR A T AR oh S, A4S
IRk 7 R R <maive”, Myl R
L (a2

VNS TR ES i e Al S =B AR Ul s
AR PR B AT IR IR 5 W) A K IR AL (W CMEs) 1) 5 B A H:
Uigeth. it FEi i Rerl, LSRR 1/ \EE LA
KR & WO R, SRAS I 1 TP ) A RUREE ) XUk
PEF Y O-B-EG(A MUk W 1(a)fim) 02, %
KSR TSR B A R R o, T B iR g R 2R
G R A3 B AT AT I A5 R I R A A K IR R
WCM(K 1(b)). HI T AZHEAB AL AL A a], A
WIS Fe 3 AR ey ah v, Ji i 4 i i ol
WRIELAL PEG HEBCIIKC S, 1% AT I I o T 41 %%
DR e = b S N =R g Y WNE MUK LD N ]
(& 2 Frow). BRI, 1% R A AT Al K R
FAT R 1R Ui R AU, HG e B2 Wi N VS LR 35~ 50
T W, Bl AR, i S IR EAR S
AR 3); FIMZIB R BT K 4P AT A
AR, IR i S 2 Y R I, B TR
WOAZ T IR 5 7K 24 0 ] A A Il B R B R R T K
T 2680 v i P8 P58 w4 1R T

#i{E O-B-EG F&Hku i gt 4% b—A kIR 4y
T, 314 O-B-EG-B XEMES 1, WInJ 20 28 e g Kb
REEH, 5 CuO A il 25 O iSO g oK B, il
REETT AU IEHAR 2R L, A% - 2 sy, 2
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(b) micelle without free radical
amphiphilic oligomer in solution el 3
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cross-linker  free radical

)
el Wi
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particle size grow up
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B 1 Hokm T\ £ WX OGRS T ¥ 4 2K (a) LA S S S TR R FAIASEALL T 25 (b))

A A KBRS AR W K P B, SR A LA v
(I BT RL (B 4)1*2,

WAER, —RMYKRFAER- A T P
20 e M BB Y KL 20 2% 58 4 44 (Colloidosomes)
SR T RIS )2 k. XK A4 R E AL
MURE I 2 A K Ei b, e ST PR, L
W GE « HL T2 LR A R AN B Th REAL 551
2 A0SR IR HH 5 N TR A N AR L e R 1
1 gl K R SRR I R Ak T T, 4 AT T R b gt
I, AR T O TN B S R A A KRR
M2 1. 2002 4F Dinsmore 25 VR] F R A M) 40K ek
(in: RN, SRR NE R R ) 7e ok S B
A7 A3, Wk mhepe g il 4 T ] T
B P B R IR R kL 1 A SR AR AR AR A
UL O-B-EG A Jx N ARG ER], 5K 24 (Stsk i
FEAME IR HEE(MMA)ILZE, & H T P(St-co-O-B-EG).
P(MMA-c0-O-B-EG) R &M 4K ek, LI B4l
B TUIRAT T HL AT 1] 5 A 20 25 Pk R N ek 1 412 5%
ek, SEBLT MR ] 20 3 S A AR I P I R o
girfaseth, WL sHe

22 GRS FHFIREWARNERTE E R &8

DA JE YRR T gk 4 B AR AR DAILRR 1)
WIER RARZE VR, AEAUOKREIR S A AP 2 5540
WA RN R AR, PRl DA JE gk
Wbk g AR, s dLAs e v, Rk, Wil gR AR e A
M) 5% 4 B A KORL 7, — LA 4 K A B 45Tk (1) A 5T AR
RO S A R A KOk TR K R B 2 0 AT
TR Z M —For & Earkpi et ik B,
B AL R R — M H A DU AR AT (DR K
i 3 A 3 — 0 D% 4 OKORL -, R AEE v AL
FIF KRR m A E T QAN KIRER A Z AL
Fo )2 G5 R, ZES R AN RE 8 X 5t 4 8 4 KOk Tk B
PRy Ve, T H B8 8 5 (58 Jis 3 P9 A0 iR e 1 1R A
e, MR T 5 < 8 40K R T A8 (AL 2 S B
M.

IR, @ADL % ), RAU E—
T sl 2 o T 5 A8 R R TR A% 58 45 R 0 KA R AN i 4
Gk, e Ag/Au, ZnO/Au™! Co/Au*EL K
Pd/Fe/Pt UL T REAL I 5 & B e gk g 0 &
) B B, IX G G R B S LT Bl B A0 7 R g KL
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Diameter (nm)

Transmittance(%)

B 2 ERAT KRR BE S R . () WCMs800, (b) T —
WCMs1000 Al (c) WCMs1500 [ 0.5 mg mL™ MEEHES Tk » %k 4 4 %0
WALETTG (d) WCMs800, (¢) WCMs1000 F1 (f) WCMs1500 Temperature (C)

i 2.0 mg mL™" XCEMES T/KERALEETTK; (g) WCMs800, Bl 3 O-B-EG KR (¥)5 WCM(e)IIR BN L. (a) 5%
(h) WCMs1000 FiI (i) CMs1500 th 4.0 mg mL™ REEMEF/K  SHIRACKRIARIKSENT; (b) WS B AOK S U S 0 E 1 5% 11
VAR . e 800, 1000, 1500 2 PEG 43 &4 SR (K 500 nm)l*!

20 40 60 80

»
o

Relative humidity (%)

4 O-B-EG-B/CuO Z4fL3idkk(a). (b), BLAKL () (IBBI BRI JKIEAK ), HKIEAR (DI
BT HEUR AR R 1 1 2 ()
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Bl 5 ()R WAKBERAE K A L B e okt B AR R AR S SR AR R 7R T, (b)s ()7l A JBORE [ 21 R R B Ak

(R0 s e i 5 ] )

T A T R L5 B SR IR A KR I L B 4G
WESCN AT T AR SS 7, b G, Sio, /i 4L5e
FLERF R AR 5 4 1Y), Au@SiOy. Fes04@SiO,
S KA e G R AT B B0 S e A ) ) S [
BAAETHRAGNILRNE 2~3 nm Z AL Sio,
56, UETH T A A L7 1 Tk A Ik FR )
Ty LS ST R ceft g 2y, (R B Fh 7 92 LURE
T WL AP TN A1 57, A& TA VLRI
HEREY 7.

1 3 AR R 5% 42 B A KR 1) A 7 MR — LA
KRBT AT, AR, Ko TR DS
JB G KORL - H1 2 — TiUAR L Bk 1 A, et i
MRSy THRETSEMN KRR B,
SN HEAT 52 2% [P 2R 10 Ak BE DL K2 2R 5 W 16 ) e Ak el ek
HARIX I T AEAR BA BRI, AH = 2 R ok 1 D e
Pk, DA R OO 5 4 40 KR DI B ) A8 e A 45 B
FEN GAN W M 5 Tz S T, F BRAE T —
Yook e 2. 1 Dong 25 NPT —4RiE T
R NIGIRIE T e LA S S LN IR G178 T Au
K, RIAXAZ 70 45 0 1627 P e 5 i B 6 A8 % D)
[ %. Contreras-Caceres 2 A% SO i ) x4 Kbk
TR A S, B MR 5 N-J5 TR R T 0k 19k Ml £

BT EARR TR, TR N-J3 08 35 P4 4 9
AR R S R, T R T 12 A% e 45 R 4 K
T2k Rt Bt A S A i A8 k. S 4, I
HATZIREMEN Au@ 2R AW 9K A% 76 45 46t AH 82 1
L, AN TR () 2 A AN BE NS %o 4l oK 4k 1) B3 e A A
M, mHRF T Au DO (D) REPEC, ix gl
SR C ARSI T B R R YRR T, (HHE
R T R EW 2 )2 U LA .

BAVR IR BRI 75, RS T HANHL
el Au@EREWAKIZ L. A AT
FUR AL St A m A KR, T A T B
AL TR AEFE. RSB 15k, o
AT P(St-co-O-B-EG)4 Kk, RIGIEA SR
IR PR BT R IR B K RCEYE O-B-EG, HE—30 )5
P8 S AR A3 2 B A LIS Au@R S aK
HERCWE 6 FIoR). BERCEIL, S KAk eIk F
PR A 8 7K S s 2R3 DR kg A T, DGV AR A 5% K P A
S IR Ry B IR (K 7)1

BEANBAT TR H B4 B R A% AT 25 1) P(St-co-O-
B-EG)#% 72 45 4 A W) 4 K ik 2 1 7 24 K P
Au. Ag, FHAREMN, FHSEIGUKR 112 S A K
FoER R T (1% 28 0 .
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nanosphere

TEAKAFAS TR I 18] AR S e BE . (a) /KA 6.0 h, (b)/Kfi#
8.0 h®!

2.3 POSS kBRI AT ISR R 53 B AR
AP AKEEH

% [ ARG 3R 7k 5 2 480 e (Polyhedral  Oligomeric
Silsesquioxane, &#% POSS), il (RSO, s) (M n =
8), HATMEs ), R-Ih 1~3 nm, H45HRHIE WK
8 Przr. POSS H & HMHALHIMELS B 0 e,
AP W ) 20 = A R, A AR AR
P RE S B W A4 AP RL AT 1 4 B 98 34 5. Cordes 25171
AT LR T POSS A Bt 58 S v Tt Je. wiF 9 i
POSS REWAMM B BAEERE . A HrERE. D6
SEVEBE DUBRTE R« R4 565 2 A K LR P D714 )5
[T AR B RE. RPE R B REBIN 25, POSS
o hAEERER. E e, XWE R J\UE REHIFI
A3 P ek S AT AR AR 2R A, PRI AR SR S i)
RS WX A RA T B4R, B AR AZ ey
E(E 9).

Wu ZMZEA T POSS fER AU, H
HIAE H AT 152 45 M9 1 POSS 2B &1 & b LU g ]
AL POSS o LTSN 4. POSS BN M i —
G0 K AF R K4 39 T (building blocks), T 41%¢
JEREALRIE T XN S W#RHRPERE, 11 B 223
JEEWYGE T4, B POSS REM4it it
W A TR 7T S 1) L il POSS kB 2R &4
TH A2 A 1k Be 2 1) R AR SERPE, fEdt
Bl BRI AR B, B A YK 34388 M,
hy AT AR SR I AR ) B BRI A R

POSS LR G M G028 A IR
HEUS R AR AE THRE SRR
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increase

@

0 100 200 300|— 9 min
Time (min)

Absorbance

200 250 300 350 400
Wavelength (nmj)

Absorbance
20222222

200 300 400 500 600
Wavelegth (nm)

©)

BKEOR | BAKSTEA

BUECBWRT
200 nm '

B 7 Au@ML St I AP ORI (I A
T2 a) TR0 0) 6 5SRO 6 B B R
(o

R: BHlEHiES

RSl X: B SRE AN
wweEE > ®\5P/o\sr®‘ BERTRSRE

R\sggp“‘-si:(é\l
A
KR EEN \o Of R emsmapnss

Si-Sila)#50.5 nm RJS‘“-O--“ 5

o RutaEnnEEs:
R-R [E)#21.5 nm R
——

FHLERREN

B =ESENE0THESR
TR AT O3 KENESR

Bl 8 5K POSS M4y e ik IR 1E
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V000
B9 POSS 7EEAWTIAEAERA R EY

AL RETTRZHE, LS ET PR W&
PEPERE 2. DR Il o B S O 2R R o 4 T 4
oy 7o K S A () i al o — e R Bk B i
FLEA XA S5 BY Silverstein 28BS0 4448 19 1
FERGE T WA MBS N A POSS(MAPOSS)
MMA (TS HIL R Y, POSS 45 3th i i 7 R & W I
FaE vk IR R, DR LR, POSS RAELEFH
1IET PMMA [FBEEB 4R . Kawase 2P Ih & T
DL 22 Fil i [ B 0 1) MAPOSS S5 9) M 5 NN — i3
IR TERC TGRSR, W& HAB m e v, s
BRI A A 2, B SR KB i 1 3R TS
FRAE. A9 &4 5 Galy ZB A7 HL/ICHL R4k
MAPOSS-co-MMA St W4T T 43 7 3 11 # Bidul,
WEFL T POSS AMEAS [F] A7 BLIE A1 46 K 25556 43 7328 3l 11
M. BAERCHT T 2 56U E R4 POSS(F-POSS, 4t
WK 10)5 F RN IR EEAEAT B e 25302, i #ok
EE R 15 3R A POSS (145 12, TEM K] A ] Al 42 5]
LR A2 T OWAH 43 B (B 11), 4 POSS & &
KF) 3 wt%, BT POSS 7ER M 0%, AT B4R
AW, FBE POSS F & 4,
AW A BRI KB il ffy, 53 7K P e 38200 3
¥ Bl PVDF & PTFE®- %,

POSS BB M 5 —1) POSS 7E 0 T4k, R
J Mk RE b2 S AR, DRI AE SR S 45 R L POSS 2R
HEEBAREE L — POSS H A& EEMMIRE X, Xt
POSS HAAR PGP AR T 2 T 45/ vt
%L, POSS W BRI IMEENEIR G,

A LSRR R A R0 POSS A7 BSOS g B A n
DR R B P Y ST S I B BUREAR
J7vE%F POSS HEATH2 . Carroll 25 i 7 —Fh il
By << B 4 B 2925 (“Plug and Play”), it &85 & B A& 1
TR OISR S SRR POSS ZE% 5 1 3L3E, AP
¥ POSS AR Ly 145 b, TEHk POSS B4t
Y.

M3 f1 e POSS Hadt BB fg 35t 7, DA AE
P N FE 2R C L POSS(MACYPOSS) 4, M B
BIRAFE N 18 RN 731 RSP 1.6 nm $27F
2] 6.2 nm, POSS Fu ik B IE B X E 40K 375
JG(nano building blocks)(WLI# 12). HHii POSS M3
WO FEA R TR AR R OB, W R T B
I %A ROMPP> 310 JipFdeds A il LR &
(ATRP)PH, J5HE BT 1 3 A (LAP)P™ 9, (A=)
J& ATRP 35, 1T 48 454 Wt vt iR AL B
K, BN POSS 7 FRAMERA AR, W H
A DP = 15~16"7, SRl ik i ik B 8 1 R A 1 7 i
S TP, ¥ POSS IR BRI R A R
F) DP = 97~9811 f hy—Ffr B (3% 1k T 4 1 3
BT, W RN R B (RAFT) R & A 4
AR A AT TR I DhRe ik 2

O
N o
Ny T Si
56'.9,#0 29
f Si .Sl\
o [/ 0
d CH,
/R M
o /S'\O > Me\Si/ e
0 Si —
R” D7 TOR 0T NN (ercry
R

F-POSS (R = Cyclopentyl)

Bl 10 F-POSS fh2: gty

/ fluorinated ligands

200 nm.

B 11 SRRYPEBIY TEM BT FIALRROR SR s )

contact angles

593



VP ROEWAKRIM R EE R, A 4% i ohhete

B 12 MACyPOSS ik, $5RYIM9\ 1R SRR 2T 4544
N B (Material studio 4.0)(BIH 20, B, K. 1. K5 AT
RO+ Siv C. H AFEH HIcE4E)

BN & 3 1250, 2 35 4 1 B U
FFE T Z G, {HX} POSS HAK K RAFT WF9T R /b,
AT Khine PRiRIE, RS IR S TR
AR BE, KBRS WM S AT nrRe S KA
R ARG e o L, SRR B ZIRTA
WCTFBL, 76 POSS ik Bt L3R 4 1) 1 REAIT 50 U7 T B 4%
U002 1 R R R OEN ST R POSS. WFSY
F W, POSS B G W1 REAR KRR B F X T~ POSS
2 IAVAH ELAE FH 5558 & POSS ISR, XA
2 E R T R OFERIUS O A R %
POSS 1k BUR AWML REREAT | V2 WF SO N B g 45 44
— MR R R A EEE L.

FRATT R AT 20 B 9% I ] S R 2 g K 52
5 % LUK vk [ R R 2EWE 5 b (IMP/LMM,  INSA
Lyon; CNRS#5672)%) JLZE POSS H.14 (1) RAFT &1
AT TWETE, e vl BAS [ #h b 45 44 1R 2R POSS-2
PP A PR I Hok B L SR 13), 0 AT 45 ) A 4
BUBEE REEAT T AT, B, DABRSEUR IR A 2 458 1
7, N POSS Sk B R A, ik [ kA e 271k
SRR, T AE IR B A 2 R T ER (B 14),
TSI BRI 35 ).

LR KB BRI & POSS [XEE K4y T AEA
Wil Iz g R EA. Xu 25008 T b Bk O 4
JE POSS(NBEPOSS)Fl [ UK F-Ji-2,3-— Fi i — H JL ik
FilE(NBETMS) JF ¥ & 415 3] PNBETMS-b-
PNBEPOSS kB IL5RY), JF/Kf# PNBETMS 514 £

L eLe e
)
5 i f
00000
o rrr“i‘ W E.\_"?_ i ik j\% b o p(LMA-C-HEMA)
[ \ Q’ Q pMACYPOSS

%%p(MMA-c-Sl)
Kl 13 AR EER POSS BB YRR

594

4 [T R IR EGK IR R B AR K . TEM

% .

WU B B UK A 5 POSS-38 B UK o5 — IR ik B O
%) (PNBECOOH-b-PNBEPOSS). Zhang 2505177 5%
KOITRER C BEWR IR BB & i b 5N T B
¥ POSS, JF7E AR H W %2 2 L EL AR LS.
Zhang 25UV oy & 2 POSS 1f) RAFT B 46 7))
T 51 R N R AT s (tBA)Y KA, 4R W45 5
POSS 1N F BB MREE Ko7, B3T3 2
R ST BRI S B AR I 2 b 4y BRAE AR R R . AL
IR RAFT A J5 il £ 5 8 DA 975 o 40 A 3 =
TH POSS-ZE NGRS T Btk B ILZR #I(PMAPOSS-b-
PtBA), 2R 0 — i £ R 7K 1 380 5 206 VA s 1 ik Bt
I XFE ik BEIL BRI (PMAPOSS-b-PAA), Jf xf Hi A /K
A & pH BUBMERHT THE 78, BRIER AR
¥y, 4E 50~60 nm ZiA7, HIHLLEANERIE R R34
AJ O BAE KR, R Hh e R A A Bk, AA iR B
2 1) PR S B RO BEL R 22 10 B 1A 4 5 5 T ol
BERBIE, JalM kT AR TE & (A 15).

2.4 JRJVHIPOSS BARHSUIEIRAM BE 1 B 413517 R
&R )

B THEM R IEYE, BRIIAN—MEESYK
PETF OSSR AW g (B0 SR et () 2 70 N
THEB I TR TR GG, B2 S INA R L
A SR A I I S8 205 < S8 TR A B T« SR SR e i I
SRRSO g 4ok, TR BRI,
YRR B AL G RS AT DR, Tk B L R
TRR P I 22 e, i LA R AR I R e 1E AT I PR
YK KR, RS DR AT G POSS — 4
mn Ak, T ST R SR PR IR AT v, R
LA POSS [ HEAEA i T ATH2 , KR4
BRI LA PERE. T POSS B (1 B8 SEU HS T 4
PEL ARG, JF H G BHAL.

Abad % N5 1 T A RS IR 5 T4 POSS,
i€ T & POSS [MIAM NIRRT, FFihie T POSS
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B 15 PMAPOSS-b-PAA {E/KH IR LR (a). (b); IBE A H G KAEZERIKRESC- (d)

HoRINEM IR gt Rk Re, &K IL POSS 5 POSS 1)
AH A 6 #4752 0. Choi F Laine 25 AU —
) RN Z N B P R S e A SR PR AR R IR 11 )\
ERIA T E A RIS W i E e N o =
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POT 0.26 0.125 0.135 0.54 0.516 0.024
PDMAn 0.16 0.155 0.05 0.48 0.45 0.03
PmMAnN 0.17 0.1 0.07 0.48 0.32 0.15
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Vi PAn-ZE2EE, POT-2840 F 2K iz, PDMAR-28 2, 5- AL %, PmMAD-58 8] F 4 5L 26 11, PAT-SR A G RE 26 B 1%, PmClAn-58 JB) S0 %

Jt&, An-co-SAn-ZE i - IE R M I )

599



VP ROEWAKRIM R EE R, A 4% i ohhete

0.36 — r v Y Y —0.65
(b)
L0.60
0.27
« Los5 T
£ 5
S oasq , <
£ 1 0,50 =
0.09-
- 0.45
0.00 4, i . " : —Lo0.40
0 10 20 30 40 50

102[uP] (mol L)

Bl 23 (a) ERBRZ TP AN F AR A0 SR N I j~V MR AIEE: 1 mV/s); (b) HLER S Ei d il b 5 R
AL B B SRR A ek, Hdi(a): 1, Pt, pH = 4.7; 2, PYPDMAn(HCI)/Pt; pH 6; 3, Pt/Pt, pH 6; 4, Pt/ PDMAn(HCI)/Pt,

pH 4.7; (b): 1, P/POT/Pt; 2, Pt/PDMAn/Pt!' 72

SR REL, RAFMMK R ZIRER &
BRI B & AR, 755G MK RS sk B A7 T
WA RS IR A Ja BRI TTR A . AR AR T
S ANEEE RSN EE N Enp D E PRSP YN T P
B MR T 2 RN AR T I A0 BT, v A
RIEZ R ZIRK ZANNAARTT; ETHT
B s i) A AR g R R B A A
H AT RER KL, W AT, BAEEARL, PR
PR HIL BAR, FEHOG. WL BADIREMRL, 4K
JO7 8 A% A FRATT N 1% 21 H A B AN 413 7 247
TR RTS8 s, AR AW AR B R R E R 55
TN, AHIE ) AT P IR 2R S N, S Bl

KAPEHR AT N T, POSS 24k R AR RHE 25
HAEZ 7ACF EIATHL-EHL AR AR RL, BATHE
T N RS, H POSS A B 8 i Kt R 1
HWH. SURAGMARE SR BREATFZ 0
FITERE, HESCHLR S AL, BT AA IR e T RS
WA G IR ENE . DIREAL . I TR 44 K A 45 ) R
i 5l 13 P 1R D50t L i v, DL R LR BB B 9
IR, DI RENE 2R S WD AR A L 06 5 255 44 L A
SR AT RFT ONLIE, BAT )2 0 5

REWAKEE AR A2 0. 27 FHED
KRR S AT mi ™, A3 15 % 22 RHIETU A 1 3K 1] 5%
73, B AT A5 AR XA UL A .

B} ARTAEBRER E AR 4 (50873082, 50903066, 50903067), FhE #E L £ 5 34 (20070384047), ik
FHFRIRI(PRA E0107), 1&HE 4 F A3 T & # % £ 4(20091009), 1824 B A% 242010101306,
2006J1074, E0310003), 184 % £+ & & 5 H (2010H6021, 20021027), JB |1 1T 5 E (3502220021049)

F By, TE b —IF BOA.

ZH 3k

Zhang MJ, Zhang LD, Li GH, Zhang XY, Wang XF. Hierarchical ZnO nanostructures. Appl Phys Lett, 2001, 79: 839-841

2 Pokropivny VV. Room-Tc superconductivity on whispering mode in Quasi-1D composite of superconducting nanotubes: Is it possible? J

Superconductivity Novel Magnetism, 2000, 13: 607-612

AN W A~ W

N,N-dimethylacetamide. Polym Commun, 1986, 27(7): 196-198

Hamley IW. The Physics of Block Copolymers. Oxford: Oxford University Press, 1998

Price C, Woods D. A method for studying micellar aggregates in block and graft copolymers. Eur Polym J, 1973, 9: 827-833

Price C. Micelle formation by block copolymers in organic solvents. Pure Appl Chem, 1983, 55: 1563-1572

Price C, Chan EKM, Hudd AL, Stubbersfield RB. Worm-like micelle formation by a polystyrene-b-polyisoprene block copolymer in

7 Pedersen JS, Svaneborg C. Scattering from block copolymer micelles. Curr Opin Colloid Interf Sci, 2002, 7: 158-1665

600



ERE: (% 20114F 415 H4 W

19
20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Buckingham SA, Garvey CJ, Warr GG. Effect of head-group size on micellization and phase behavior in quaternary ammonium surfactant
systems. J Phys Chem,1993, 97: 1023610244

Magid LJ, Han Z, Warr GG, Cassidy MA, Butler PD, Hamilton WA. Effect of counterion competition on micellar growth horizons for
cetyltrimethylammonium micellar surfaces: Electrostatics and specific binding. J Phys Chem B, 1997, 101: 7919-7927

Karukstis KK, McDonough JR. Characterization of the aggregates of N-alkyl-N-methylpyrrolidinium bromide surfactants in aqueous
solution. Langmuir, 2005, 21: 5716-5721

Shen H, Eisenberg A. Control of architecture in block-copolymer vesicles. Angew Chem Int Ed, 2000, 39: 3310-3312

Discher DE, Eisenberg A. Polymer vesicles. Science, 2002, 297: 967-973

Kataoka K, Harada A, Nagasaki Y. Block copolymer micelles for drug delivery: Design, characterization and biological significance. Adv
Drug Delivery Rev, 2001, 47: 113-131

Jung T, Kamm W, Breitenbach A, Kaiserling E, Xiao JX, Kissel T. Biodegradable nanoparticles for oral delivery of peptides: Is there a role
for polymers to affect mucosal uptake? Eur J Pharmacol Biopharm, 2000, 50: 147-160

Moffit M, Eisenberg A. Spherical assemblies of semiconductor nanoparticles in water-soluble block copolymer aggregates. Chem Mater,
1998, 10: 1021-1028

Lo CL, Lin KM, Huang CK, Hsiue GH. Self-assembly of a micelle structure from graft and diblock copolymers: An example of
overcoming the limitations of polyions in drug delivery. Adv Funct Mater, 2006, 16: 2309-2316

Shim DFK, Marques C, Cates ME. Diblock copolymers: Comicellization and coadsorption. Macromolecules, 1991, 24: 5309-5314
Borovinskii AL, Khokhlov AR. Micelle formation in the dilute solution mixtures of block-copolymers. Macromolecules, 1998, 31:
7636-7640

Konak C , Helmstedt M. Comicellization of diblock and triblock copolymers in selective solvents. Macromolecules, 2003, 36: 46034608
Mingvanish W, Chaibundit C, Boot C. Interaction energy contributions of H-bonded and stacked structures of the AT and GC DNA base
pairs from the combined density functional theory and intermolecular perturbation theory approach. Phys Chem Chem Phys, 2002, 4:
778-784

Liu T, Nace VN, Chu B. Self-assembly of mixed amphiphilic triblock copolymers in aqueous solution. Langmuir, 1999, 15: 3109-3117
Kojima C, Tsumura S, Harada A, Kono K. A collagen-mimic dendrimer capable of controlled release. J Am Chem Soc, 2009, 131:
6052-6053

Biggs S, Sakai K, Addison TW, Schmid A, Armes SP, Vamvakaki M, Butun V, Webber G. Layer-by-layer formation of smart particle
coatings using oppositely charged block copolymer micelles. Adv Mater, 2007, 19: 247-250

Weaver JVM, Williams RT, Royles BJL, Findlay PH, Cooper Al, Rannard SP. pH-Responsive branched polymer nanoparticles. Soft Matter,
2008, 4: 985-992

Wei H, Zhang XZ, Zhou Y, Cheng SX, Zhuo RX. Self-assembled thermoresponsive micelles of poly(N-isopropylacrylamide-b-methyl
methacrylate). Biomaterials, 2006, 27: 2028-2034

Wei H, Zhang X, Cheng C, Cheng SX, Zhu RX. Self-assembled, thermosensitive micelles of a star block copolymer based on PMMA and
PNIPAAm for controlled drug delivery. Biomaterials, 2007, 13: 99-107

Lee ES, Shin HJ, Na K, Bae YH. Poly(L-histidine)-PEG block copolymer micelles and pH-induced destabilization. J Control Release, 2003,
90: 363-374

Soppimath KS, Tan DCW, Yang YY. pH-Triggered thermally responsive polymer core-shell nanoparticles for drug delivery. Adv Mater,
2005, 17: 318-323

Thurmond KB, Kowalewski T, Wooley KL. Water-soluble knedel-like structures: The preparation of shell-cross-linked small particles. J
Am Chem Soc, 1996, 118: 7239-7240

Thurmond KB, Kowalewski T, Wooley KL. Shell cross-linked knedels: A synthetic study of the factors affecting the dimensions and properties of
amphiphilic core-shell nanospheres. J Am Chem Soc, 1997, 119: 6656—6665

Huang HY, Kowalewski T, Remsen EE, Gertzmann R, Wooley KL. Hydrogel-coated glassy nanospheres: A novel method for the synthesis
of shell cross-linked knedels. J Am Chem Soc, 1997, 119: 1165311659

Biitiin V, Billingham NC, Armes SP. Synthesis of shell cross-linked micelles with tunable hydrophilic/hydrophobic cores. J Am Chem Soc,
1998, 120: 12135-12136

Kataoka K, Harada A, Nagasaki Y. Block copolymer micelles for drug delivery: Design, characterization and biological significance. Adv
Drug Delivery Rev, 2001, 47: 113-131

Petrov P, Bozukov M, Burkhardt M, Muthukrishnan S, Muller AE, Tsvetanov C. Stabilization of polymeric micelles with a mixed

601



VP ROEWAKRIM R EE R, A 4% i ohhete

35

36

37

38

39

40

41

42

43

44

45
46

47
48

49

50

51

52

53

54

55

56
57

58

59

602

poly(ethylene oxide)/poly(2-hydroxyethyl methacrylate) shell by formation of poly(pentaerythritol tetraacrylate) nanonetworks within the
micelles. J Mater Chem, 2006, 16: 2192-2199

Kim JS, Jeon HJ, Park JJ, Park MS, Youk JH. Encapsulation of nanomaterials using an intermediary layer cross-linkable ABC triblock
copolymer. J Polym Sci, Part A: Polym Chem, 2009, 47: 4963-4970

Kim JS, Youk JH. Encapsulation of nanomaterials within intermediary layer cross-linked micelles using a photo-cross-linking agent.
Macromol Res, 2009, 17: 926-930

Kim JS, Jeon HJ, Park MS, You MS, Youk JH. Preparation of intermediary layer crosslinked micelles from a photocrosslinkable
amphiphilic ABC triblock copolymer. Eur Polym J, 2009, 45: 1918-1923

Xu HF, Meng FH, Zhong ZY. Reversibly crosslinked temperature-responsive nano-sized polymersomes: Synthesis and triggered drug
release. J Mater Chem, 2009, 19: 4183-4190

Xu YM, Meng FH, Cheng R, Zhong ZY. Reduction-sensitive reversibly crosslinked biodegradable micelles for triggered release of
doxorubicin. Macromol Biosci, 2009, 9: 1254-1261

Yuan CH, Xu YT, Deng YM, Chen JF, Liu YL, Dai LZ. Waist cross-linked micelles synthesized via self-assembly guiding radical
polymerization. Soft Matter, 2009, 5: 4642-4646

Yuan CH, Xu YT, Liao YF, Lin SJ, He N, Dai LZ. Morphology tailoring and temperature sensitivity control of waist cross-linked micelles
and evaluation of their application as intelligent drug carriers. J Mater Chem, 2010, 20: 9968-9975

Yuan CH, Xu YY, Deng YM, Jiang NN, He N, Dai LZ. CuO based inorganic-organic hybrid nanowires: A new type of highly sensitive
humidity sensor. Nanotechnology, 2010, 21: 415501415509

Dinsmore AD, Hsu MF, Nikolaides MG, Marque M, Bausch AR, Weitz DA. Colloidosomes: Selectively permeable capsules composed of
colloidal particles. Science, 2002, 298: 1006—1009

Lin Y, Skaff H, Emrick T, Dinsmore AD, Russell TP. Nanoparticle assembly and transport at liquid-liquid interfaces. Science, 2003, 299:
226-229

Binder WH. Supramolecular assembly of nanoparticles at liquid-liquid interfaces. Angew Chem Int Ed, 2005, 44: 5172-5175

Yuan CH, Xu Y T, Jiang NN, Chen GJ, XuBB, He N, Dai LZ. Colloidosomes constructed by the seamless connection of nanoparticles: A
mobile and recyclable strategy to intelligent capsules. Soft Matter, 2011, in press (DOI:10.1039/c0sm01128b)

Cao YW, Jin RC, Mirkin CA. DNA-modified core-shell Ag/Au nanoparticles. J Am Chem Soc, 2001, 123: 7961-7962

Fan FR, Liu DY, Wu YF, Duan S, Xie ZX, Jiang ZY, Tian ZQ. Epitaxial growth of heterogeneous metal nanocrystals: From gold
nano-octahedra to palladium and silver nanocubes. J Am Chem Soc, 2008, 130: 6949-6951

LuY, Zhao Y, Yu L, Dong L, Shi C, Hu MJ, Xu YJ, Wen LP,Yu SH. Hydrophilic Co@Au yolk/shell nanospheres: Synthesis, assembly, and
application to gene delivery. Adv Mater, 2010, 22: 1407-1411

Mazumder V, Chi M, More KL, More KL, Sun SH. Core/shell Pd/FePt nanoparticles as an active and durable catalyst for the oxygen
reduction reaction. J Am Chem Soc, 2010, 132: 7848-7849

Li YS, Shi JL, Hua ZL, Chen HR, Ruan ML, Yan DS. Hollow spheres of mesoporous aluminosilicate with a three-dimensional pore
network and extraordinarily high hydrothermal stability. Nano Lett, 2003, 3: 609-612

Deng YH, Cai Y, Sun ZK, Liu J, Wei J, Li W, Liu C, Wang Y, Zhao DY. Multifunctional mesoporous composite microspheres with
well-designed nanostructure: a highly integrated catalyst system. J Am Chem Soc, 2010, 132: 8466-8473

Zhang TR, Ge JP, Hu YX, Zhang Q, Aloni S, Yin YD. Formation of hollow silica colloids through a spontaneous dissolution-regrowth
process. Angew Chem Int Ed, 2008, 47: 5806-5811

Chen Y, Chen HR, Zeng DP, Tian YB, Chen F, Feng JW, Shi JL. Core/shell structured hollow mesoporous nanocapsules: A potential
platform for simultaneous cell imaging and anticancer drug delivery. ACS Nano, 2010, 4: 6001-6013

Chen Y, Chen HG, Guo LM, He QJ, Chen F, Zhou J, Shi JL. Hollow/rattle-type mesoporous nanostructures by a structural difference-based
selective etching strategy. ACS Nano, 2010, 4: 529-539

Zhang Q, Zhang T, Ge J, Yin Y. Permeable silica shell through surface-protected etching. Nano Lett, 2008, 8: 2867-2871

Dong H, Zhu M, Yoon J A,Gao H, Jin R, Matyjaszewski K. One-pot synthesis of robust core/shell gold nanoparticles. J Am Chem Soc,
2008, 130: 12852-12853

Contreras CR, Pacificicleo J, Pastoriza SI, Perez JJ, Fernandez BA, Lizmarzan LM. Au@pNIPAM thermosensitive nanostructures: Control
over shell ¢ aross-linking, overall dimensions, and core growth. Adv Funct Mater, 2009, 19: 3070-3076

Contreras CR, Sanchez 1A, Karg M, Pastoriza SL, Perez JJ, Pacifico J,Hellweg T,Fernandez BA, Liz ML. Encasulation and growth of gold
nanoparts in thermoresponsive microgels. Adv Mater, 2008, 20: 1666—-1670



ERE: (% 20114F 415 H4 W

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74
75

76

71
78

79

80

81

82

83

84

85

86

Watson KJ, Zhu J, Nguyen ST, Mirkin CA. Hybrid nanoparticles with block copolymer shell structures. J Am Chem Soc, 1999, 121:
462-463

Gittins D, Caruso F. Tailoring the polyelectrolyte coating of metal nanoparticles. J Phys Chem B, 2001, 105: 68464852

Lowe AB, Sumerlin BS, Donovan MS, Mccormick CL. Facile preparation of transition metal nanoparticles stabilized by well-defined
(co)polymers synthesized via aqueous reversible addition-fragmentation chain transfer polymerization. J Am Chem Soc, 2002, 124:
11562-11563

Zhu MQ, Wang LQ, Exarhos G J, Li ADQ. Thermosensitive gold nanoparticles. J Am Chem Soc, 2004, 126: 2656-2657

Nayak S, Lyon L. Soft nanotechnology with soft nanoparticles. Angew Chem Int Ed, 2005, 44: 7686-7708

Kang Y, Taton TA. Core/shell gold nanoparticles by self-assembly and crosslinking of micellar, block-copolymer shells. Angew Chem Int
Ed, 2005, 44, 409-412

Roth PJ, Theato P. A method for obtaining defined end groups of polymethacrylates prepared by the raft process during aminolysis. Chem
Mater, 2008, 20: 1614-1621

Abraham S, Kim I, Batt CA. A facile preparative method for aggregation-free gold nanoparticles using poly(styrene-block-cysteine). Angew
Chem Int Ed, 2007, 46, 5720-5723

Alvarez PR, Contreras CR, Pastoriza SI, Perez JJ, Mliz LM. Au@pNIPAM colloids as molecular traps for surface-enhanced, spectroscopic,
ultra-sensitive analysis. Angew Chem Int Ed, 2009, 48: 138-143

Yuan CH, Luo WA, Zhong LN, Deng HJ, Liu J, Xu YT, Dai LZ. Au@polymer nanostructures with tunable permeability shells for selective
catalysis, Angew Chem Int Ed, 2011, DOI: 10.1002/aine.201007077

Cordes DB, Paul DL, Franck R. Recent developments in the chemistry of cubic polyhedral oligosilsesquioxanes. Chem Rev, 2010, 110:
2081-2173

Wang X, Hu Y, Song L, Xing WY, Lu HD. Thermal degradation behaviors of epoxy resin/POSS hybrids and phosphorus—silicon synergism
of flame retardancy. J Polym Sci: Part B: Polym Phys, 2010, 48: 693-705

Xie KL, Gao XR, Zhao WG. Thermal degradation of nano-cellulose hybrid materials containing reactive polyhedral oligomeric
silsesquioxane. Carbohydrate Polym. 2010, 81: 300-304

Chena WY, Wangb YZ, Kuoa SW, Huang CF, Tung PH, Chang FC. Thermal and dielectric properties and curing kinetics of nanomaterials
formed from POSS-epoxy and meta-phenylenediamine. Polymer, 2004, 45: 6897-6908

Zhang ZP, Liang GZ, Wang XL. The effect of POSS on the thermal properties of epoxy. Polym Bull , 2007, 58: 1013-1020

Song L, He QL, Hu Y, Chen H, Liu L. Study on thermal degradation and combustion behaviors of PC/POSS hybrids. Polym Degradation
Stability, 2008, 93: 627-639

Kima EH, Myounga SW, Junga YG, Paik U. Polyhedral oligomeric silsesquioxane-reinforced polyurethane acrylate. Progress
OrgaCoatings, 2009, 64: 205-209

Masanori I, Hideo S. Improvement of polymer performance by cubic-oligosilsesquioxane. Reactive Funct Polym, 2007, 67: 1148-1156
Adam S, Irena K, Jana K, Libor M. Epoxy networks reinforced with polyhedral oligomeric silsesquioxanes(POSS). Thermomechanical
properties. Macromolecules, 2004, 37: 9457-9464

Camino G, Fina A, Tabuani D. POSS as fire retardants. MoDeSt-Workshop’08 on Nano-filled Fire Retardant Polymers and Polymeric
Composites, Beijing (China), 16th-17th October, 2008. P7-12

Wu J, Mather PT. POSS polymers: Physical properties and biomaterials applications. J Macromolecular Sci, Part C: Polym Rev, 2009, 49:
25-63

Yang B, Li J, Wang J, Xu HY, Guang SY. Poly(vinyl pyrrolidone-co-octavinyl polyhedral oligomeric silsesquioxane) hybrid
nanocomposites: Preparation, thermal properties, and Tg improvement mechanism. J Appl Polym Sci, 2009, 111: 2963-2969

Xu H, Kuo SW, Lee JS, Chang FC. Glass transition temperatures of poly(hydroxystyrene-co-vinylpyrrolidone-co-isobutylstyryl polyhedral
oligosilsesquioxanes). Polymer, 2002, 43: 5117-5124

Haddad TS, Viers BD, Phillips SH. Polyhedral oligomeric silsesquioxane (POSS)-styrene macromers. J Inorg Organometallic Polym, 2001,
11:155-164

Kotal A, Si S, Paira TK, Mandal TK. Synthesis of semitelechelic POSS-polymethacrylate hybrids by thiol-mediated controlled radical
polymerization with unusual thermal behaviors. J Polym Sci Part A: Polym Chem, 2008, 46: 1111-1123

Amir N, Levina A, Silverstein MS. Nanocomposites through copolymerization of a polyhedral oligomeric silsesquioxane and methyl
methacrylate. J Polym Sci, Part A: Polym Chem, 2007, 45(18): 4264-4275

Sawada H, Yoshioka H, Ohashi R, Kawase T. Synthesis and properties of novel fluoroalkyl end-capped oligomers containing

603



VP ROEWAKRIM R EE R, A 4% i ohhete

87

88

89

90

91

92

93

94

95

96

97

98
99

100

101

102

103

104

105

106

107
108

109

110

111

604

silsesquioxane segments. J Appl Polym Sci, 2002, 86: 34863493

Bizet S. Galy J, Gérard J F. Molecular dynamics simulation of organic-inorganic copolymers based on methacryl-POSS and methyl
methacrylate. Polymer, 2006, 47(24): 8219-8227

Li SY, Simon GP, Matisons JG. The effect of incorporation of POSS units on polymer blend compatibility. J Appl Polym Sci, 2010, 115:
1153-1159

Dai LZ, Yang CJ, Xu YT, Deng YM, Chen JF, Galy J, Gérard JF. Preparation of novel methyl methacrylate/fluorinated silsesquioxane
copolymer film with low surface energy. Sci China Chem, 2010, 53: 2000-2005

WAEGR, BRI, V518, Xim4, BAhss. & POSS WG IRINR K BOLRMB G R H & k. EEHEF, LR 5.
Z1.200710008685.4, FZHLUN [7l: 2009.12

Carroll JB, Waddon AJ, Nakade H, Rotello VM. “Plug and play” polymers. Thermal and X-ray characterizations of noncovalently grafted
polyhedral oligomeric silsesquioxane (POSS)-polystyrene nanocomposites. Macromolecules, 2003, 36(17): 6289-6291

Buestrich R, Kahlenberg F, Popall M, Martin A, Résch O. Hybrid inorganic organic diblock copolymers. nanostructure in polyhedral
oligomeric silsesquioxane polynorbornenes. Mat Res Soc Symp Proc, 2000, 628: cc2.6.1-cc2.6.7

Xu WT, Chung CH, Kwon YW. Synthesis of novel block copolymers containing polyhedral oligomeric silsesquioxane (POSS) pendent
groups via ring-opening metathesis polymerization (ROMP). Polymer, 2007, 48: 6286—6293

Jeffrey P, Krzysztof M. The synthesis of hybrid polymers using atom transfer radical polymerization: Homopolymers and block copolymers
from polyhedral oligomeric silsesquioxane monomers. Macromolecules, 2000, 33, 217-220

Hirai T, Leolukman M, Hayakawa T, Kakimoto M, Gopalan P. Hierarchical nanostructures of organosilicate nanosheets within
self-organized block copolymer films. Macromolecules, 2008, 41: 4558-4560

Hirai T, Leolukman M, Jin S, Goseki R, Ishida Y, Kakimoto M, Hayakawa T, Ree M, Gopalan P. Hierarchical self-assembled structures
from poss-containing block copolymers synthesized by living anionic polymerization. Macromolecules, 2009, 42: 8835-8843

Pyun J, Matyjaszewski K. The Synthesis of hybrid polymers using atom transfer radical polymerization: Homopolymers and block
copolymers from polyhedral oligomeric silsesquioxane monomers. Macromolecules, 2000, 33: 217-220

Graeme M, Ezio R, San HT. Radical addition efragmentation chemistry in polymer synthesis.Polymer, 2008, 49: 1079-1131

Khine YM, Esther M JL, Chakravarthy SG,Shen L, He CB. Time-dependent polymerization kinetic study and the properties of hybrid
polymers with functional silsesquioxanes. J Phys Chem B, 2010, 114: 9119-9127

Jeffrey P, Krzysztof M, Jian W, Kim GM, Chun SB, Mather PT. ABA triblock copolymers containing polyhedral oligomeric silsesquioxane
pendant groups: synthesis and unique properties, Polymer, 2003, 44: 2739-2750

Tomoyasu H, Melvina L, Sangwoo J, Raita G, Yoshihito I, Masa AK,Teruaki H, Moonhor R, Padma G. Hierarchical self-assembled
structures from poss-containing block copolymers synthesized by living anionic polymerization. Macromolecules, 2009, 42: 8835-8843
Tomoyasu H, Melvina L, Chi CL, Han E, Kim YJ, Ishida Y, Hayakawa T, Kakimoto M A, Nealey PF, Gopalan P. One-step direct-patterning
template utilizing self-assembly of poss-containing block copolymers. Adv Mater, 2009, 21: 4334-4338

Jian W, Timothy SH, Patrick TM. Vertex group effects in entangled polystyrene polyhedral oligosilsesquioxane (POSS) copolymers.
Macromolecules, 2009, 42: 1142-1152

Stephane B, Jocelyne G, Jean FG. Structure property relationships in organic inorganic nanomaterials based on methacryl POSS and
dimethacrylate networks. Macromolecules, 2006, 39: 2574-2583

Zhang L, Lu DR, Tao K, Bai RK. Synthesis, characterization and self-assembly of novel amphiphilic block copolymers with a polyhedral
oligomeric silsesquioxanes moiety attached at the junction of the two blocks. Macromol Rapid Commun, 2009, 30: 1015-1020

Zhang WA, Fang B, Walther A, Muller AHE. Synthesis via RAFT Polymerization of tadpole-shaped organic/inorganic hybrid poly(acrylic
acid) containing polyhedral oligomeric silsesquioxane (POSS) and their self-assembly in water. Macromolecules, 2009, 42: 2563-2569
Yamanaka K, Takagi Y, Inoue T. Reaction-induced phase separation in rubber-modified epoxy resins. Polymer, 1989, 30(10):1839-1844
Loépez J, Ramirez C, Abad MJ, Barral L, Cano J, Diez FJ. Relations between the molecular aggregation state and ionic conductivity in
photopolymerized crosslinking polymers with oligo(oxyethylene) chains. J Appl Polym Sci, 2002, 85: 1277-1286

Hwang JW, Cho K, Park CE, Huh W. Phase separation behavior of cyanate ester resin/polysulfone blends. J Appl Polym Sci, 1999, 74:
33-45

Goossens S, Groeninckx G. Mutual influence between reaction-induced phase separation and isothermal crystallization in POM/epoxy resin
blends. Macromolecules, 2006, 39: 8049-8059

Rebizant V, Venet AS, Tournilhac F, Girard RE, Navarro C, Pascault JP, Leibler L. Chemistry and mechanical properties of epoxy-based
thermosets reinforced by reactive and nonreactive SBMX block copolymers. Macromolecules, 2004, 37: 8017-8027



ERE: (% 20114F 415 H4 W

112

113

114

115

116

117

118

119

120

121

122

123

124
125

126

127

128

129

130

131

132

133

134

135

136

137

Tercjak A, Serrano E, Mondragon I. Multifunctional thermally reversible nano-structured thermosetting materials based on block
copolymers dispersed liquid crystal. Macromolecul Rapid Commun, 2007, 28: 937-941

Abad MJ, Barral L, Fasce DP, Williams RJJ. Epoxy networks containing large mass fractions of a monofunctional polyhedral oligomeric
silsesquioxane (POSS). Macromolecules, 2003, 36: 3128-3135

Choi J, Tamaki R, Kim GSA, Laine RM. Organic/inorganic imide nanocomposites from aminophenylsilsesquioxanes. Chem Mater, 2003,
15:3365-3375

Lee LH, Chen WC. Organic-inorganic hybrid materials from a new octa(2,3-epoxypropyl)silsesquioxane with diamines. Polymer, 2005, 46:
2163-2174

Andre L, Joseph DL. Viscoelastic responses of polyhedral oligosilsesquioxane reinforced epoxy systems. Macromolecules, 1998, 31:
4970-4974

Xu YT, Ma YY, Deng YM. Morphology and thermal properties of organic-inorganic hybrid material involving monofunctional-anhydride
POSS and epoxy resin. Mater Chem Phys, 2011, 125: 174-183

M A, BTN, S22, ML, W8, 8EER. POSS HEILRYI A A AU B A i S RAL. MBS T2, 2008, 16:
112-116

Ni Y, Zheng SX. Epoxy resin containing octamaleimidophenyl polyhedral oligomeric silsesquioxane. Macromol Chem Phys, 2005, 206:
2075-2083

Lu TL, Chen T, Liang GZ. Synthesis, thermal properties, and flame retardance of the epoxy-silsesquioxane hybrid resins. Polym Eng Sci,
2007, 47: 225-234

Zhang ZM, Wan MX, Wei Y. Highly crystalline polyaniline nanostructures doped with dicarhoxylic acids, Adv Funct Mater, 2006, 16:
1100-1104

Zhang HB, Wang JX, Zhou ZB, Wang Z, Zhang FB, Wang SC. Preparation of nanostructured polyaniline and its super-amphiphilic
behavior. Macromol Rapid Commun, 2008, 29: 68-73

Kuila BK, Nandan B, Bohme M, Janke A, Stamm M. Vertically oriented arrays of polyaniline nanorods and their super electrochemical
properties. Chem Commun, 2009, 38: 5749-5751

Li D, Kaner RB. Shape and aggregation control of nanoparticles: not shaken, not stirred. J Am Chem Soc, 2006, 128: 968-975

Meng LH, Lu Y, Wang XD, Zhang J, Duan YQ, Li CX. Facile synthesis of straight polyaniline nanostick in hydrogel. Macromolecules,
2007, 40: 29812983

Huang JX , Virji S, Weiller BH, Kaner RB. Polyaniline nanofibers: Facile synthesis and chemical sensors. J Am Chem Soc, 2003, 125:
314-315

Ding HJ, Long YZ, Shen JY, Wan MX. Fe,(SO,); as a binary oxidant and dopant to thin polyaniline nanowires with high conductivity, J
Phys Chem, 2010, 114: 115-119

Pillalamarri SK, Blum FD, Tokuhiro AF, Story JG, Bertino MF. Radiolytic synthesis of polyaniline nanofibers: A new templateless pathway.
Chem Mater , 2005, 17: 227-229

Werake LK, Story J, Bertino MF, Pillalamarri SK, Blum FD. Photolithographic synthesis of polyaniline nanofibres. Nanotechnology, 2005,
16: 2833-2837

J ing XL, Wang YY, Wu D, She L, Guo Y. Polyaniline nanofibers prepared with ultrasonic irradiation. J Polym Sci Part A: Polym Chem,
2006, 44: 1014-1019

Huang JX, Kaner RB. A general chemical route to polyaniline nanofibers. J Am Chem Soc, 2004, 126: 851-855

Chiou NR, Epstein AJ. Polyaniline nanofibers prepared by dilute polymerization. Adv Mater, 2005, 17: 1679-1683

Chen JF, Xu YT, Zheng YF, Dai LZ, Wu HH. The design, synthesis and characterization of polyaniline nanophase materials. C R Chimie,
2008, 11: 84-89

WA, BRICI, XS4, BET7, dOUM, ¥ bl SRR AR & T ik, T ERIILA, LAS: ZL200710009461.5,
AL [H]: 2009.08

Han GY, Shi GQ. Porous polypyrrole/polymethylmethacrylate composite film prepared by vapor deposition polymerization of pyrrole and
its application for ammonia detection. Thin Solid Films, 2007, 515: 6986-6991

Vlad A, Dutu CA, Guillet P, Jedrasik P, Fustin CA, Sodercall U, Gohy JF, Melinte S. Highly ordered conjugated polymer nanoarchitectures
with three-dimensional structural control. Nano Lett, 2009, 9: 2838-2843

WA os, Wik, W8, BRICI, TR, —FheRE i M e S R S WA R MR RS % 07 2. P E R WL, R
Z1.200710144024.4, B A]: 2010.06

605



VP ROEWAKRIM R EE R, A 4% i ohhete

138

139
140

141

142

143
144

145

146

147

148
149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

606

WAETR, Mm s, wOUW, Vr—iE, BRI, Mid. —FRiAR S BN e A S R S R KR 2 T ik, R EDR TR, SR
51 ZL200710144023.X, BN [A): 2009.06

Jang J. Enzyme catalyzed synthesis of polymers. Adv Polym Sci, 2006: 189-199

Park MK, Onishi K, Locklin J, Caruso F, Advincula RC. Self-assembly and characterization of polyaniline and sulfonated polystyrene
multilayer-coated colloidal particles and hollow shells. Langmuir, 2003, 19: 8550-8554

Wu Q, Wang ZQ, Xue G. Controlling the structure and morphology of monodisperse polystyrene/polyaniline composite particles. Adv
Funct Mater, 2007, 17: 1784-1789

Ding KL, Miao ZJ, Liu ZM, An GM, Xie Y, Tao RT, Han BX. Imidazolium cation mediated synthesis of polystyrene-polyaniline core-shell
structures. J Mater Chem, 2008, 18: 54065411

Ming W, Wu D, Van BR, De WG. Superhydrophobic films from raspberry-like particles. Nano Lett, 2005, 5: 2298-2301

Zhu Y, Zhang JC, Zheng YM, Huang ZB, Lin F, Lei J. Stable, superhydrophobic, and conductive polyaniline/ polystyrene films for
corrosive environments. Adv Funct Mater, 2006, 16: 568-574

WA, BRICK, VF—18, M4, BTy, fM, 5. RMEM SRR S K LG HOR %I, hEEW %
A, LA ZL200710009676.7, ZKU[]: 2010.05

Jiang NN, Xu YT, He N, Chen JF, Deng YM, Yuan C H, Han GB, Dai LZ. Synthesis of walnut-like hierarchical structure with
superhydrophobic and conductive properties, J Mater Chem, 2010, 20: 10847-10855

Kabbabi A, Gloaguen F, Andolfatto F, Durand R. Particle size effect for oxygen reduction and methanol oxidation on Pt/C inside a proton
exchange membrane. J Electroanal Chem, 1994, 373: 251-254

Riggs JE, Guo Z, Carroll DL. Strong luminescence of solubilized carbon nanotubes. J Am Chem Soc, 2000, 122: 5879-5880

Santhosh P, Gopalan A, Lee KP. Gold nanoparticles dispersed polyaniline grafted multiwall carbon nanotubes as newer electrocatalysts:
Preparation and performances for methanol oxidation. J Catalysis, 2006, 238(1): 177-185

Wu G, Li L, Li JH, Xu BQ. Methanol electrooxidation on Pt particles dispersed into PANI/SWNT composite films. J Power Source, 2006,
115:118-127

Karim MR, Lee CJ, Lee MS. Synthesis and characterization of conducting polythiophene/ carbon nanotubes composites. J Polymr Sci, Part
A: Polym Chem, 2006, 44: 5283-5290

Zengin H, Zhou W, Jin RC, Smith DW, Carrol DL, Foulger SH, Ballato J. Carbon nanotube doped polyaniline. Adv Mater, 2002, 14:
14801483

Ginic MM, Matisons JG, Cervini R, Simon GP, Fredericks PM. Synthesis of new polyaniline/nanotube composites using ultrasonically
initiated emulsion polymerization. Chem Mater, 2006, 18: 6258-6265

Baibarac M, Baltog I, Lefrant S. Polyaniline and carbon nanotubes based composites containing whole units and fragments of nanotubes.
Chem Mater, 2003, 15: 4149-4156

Wu TM, Lin YM. Doped polyaniline/multi-walled carbon nanotube composites: Preparation, characterization and properties. Polymer,
2006, 47: 3576-3582

Feng W, Bai XD, Lian YQ, Liang J, Wang XG, Yoshino K. Well-aligned polyaniline/carbon-nanotube composite films grown by in situ
aniline polymerization. Carbon, 2003, 41: 1551-1557

Wu G, Li L, Li JH, Xu BQ. Methanol electrooxidation on Pt particles dispersed into PANI/SWNT composite films. J Power Source, 2006,
155: 118-127

Wu G, Li Li, Li JH, Xu BQ. Polyaniline-carbon composite films as supports of Pt and PtRu particles for methanol electrooxidation. Carbon,
2005, 43: 2579-2587

Santhosh P, Gopalan A, Lee K. Gold nanoparticles dispersed polyaniline grafted multiwall carbon nanotubes as newer electrocatalysts:
Preparation and performances for methanol oxidation. J Catalysis, 2006, 238: 177-185

Qu B, Xu YT, Lin SJ, Zheng YF, Dai LZ. Fabrication of Pt nanoparticles decorated PPy-MWNTs composites and their electrocatalytic
activity for methanol oxidation. Synt Met, 2010, 160: 732742

Xu YT, Lin SJ, Peng XL, Luo WA, Gal JY, Dai LZ. In situ chemical fabrication of polyaniline/multi-walled carbon nanotubes composites
as supports of Pt for methanol electrooxidation. Sci China Chem, 2010, 53: 2006-2014

Qu B, Xu YT, Deng Y M, Peng XL, Chen JF, Dai LZ. Polyaniline/carbon black composite as Pt electrocatalyst supports for methanol
oxidation: synthesis and characterization. J Appl Polym Sci, 2010, 118: 2034-2042

AR, NS, VF o, BRITHA. B R R SR A SR % g s, T ECR B R, B A5 ZL200710008452.4, AN )
2009.02



ERE: (% 20114F 415 H4 W

164

165

166

167

168

169

170
171

172
173

174
175

176
177

178

179

WA, WETT, W, B/hsT, BRIDAL. — R gh ok 0/ ok s 5 A ORI 1 B A% s T IER R, LR S
Z1.200710008657.2, AL i#; 2009.02

Zhao HB, Yang J, Li L, Li H, Wang JL, Zhang YM. Effect of over-oxidation treatment of Pt-Co/polypyrrole-carbon nanotube catalysts on
methanol oxidation. International J Hydro Energy, 2009, 34: 3908-3914

Napporn WT, Laborde H, Leger JM, Lamy C, Electro-oxidation of C1 molecules at Pt-based catalysts highly dispersed into a polymer
matrix: Effect of the method of preparation. J Electroanal Chem, 1996, 404: 153-159

Oyama N, Ohnuki Y, Chiba K, Ohsaka T. Selectivity of poly(aniline) film-coated electrode for redox reactions of species in solution, Chem
Lett, 1983, (11): 1759-1762

Xu YT, Dai LZ, Chen JF, Gal JY, Wu HH. Influence of different acidic dopant on the structure and properties of poly-0-toluidine. PMSE
Preprints, 2004, 91: 424-425

Xu YT, Dai LZ, Chen JF, Gal J Y, Wu HH. Synthesis and characterization of aniline and aniline-o-sulfonic acid copolymers. Euro Polym J,
2007, 43: 2072-2079

WA, VPl AR TSR NG I FLIBCR A R B S5 M RAT. W55 A 2% 4R, 2002, 23: 514-516

Dai LZ, Xu YT, He YY, Gal J Y, Wu H H. A comparative study on the electrochemical properties of ring-substituted polyanilines. Polym
International, 2005, 54: 1256-1261

VI, BB, Mol RIORNEAT LD A AR ) AL S R4 PR RE. I BRAL 2% 244, 2003, 19: 564-568

WAER, Y, BRI, IR, — R RSB it % 5 V5 U . T ER B A, LR ZL 2005100002830, #2AX
15 17 : 2008.06

VE—, FTif, WAoR. DRI (2,5- = WA IR AR IR LIV HL AL 2 M R GEAL PR O . o A3 27 KA 27 274, 2003, 24(10): 1915-1919
Wb, W, WRITH, SRR, — R s A A B S o ik BT T [ IS A, £ )5 200510000288.3, AL
i) 2005.01

WAook, WU, Jean YG. RIS i (0 SRR M AT A M NRAB M v R VE BE RS2 IR S5 22 AL A 24 22 4, 2002, 231 14041408
VE—1, SA0R, WRIIH, R, — P Q028 My A% s S5 & 7 ik SR . R I L A, LR)S: Z1200510000290.0, 4%
B[R] 2007.08

VE—f, WA, MRV, REEE. — M7 SRSV RMEE ARG G ok, HEEWEH, €55 ZL200510000289.8, £
B[] 2007.01

Dai LZ, Xu YT, Gal JY, Lu X,Wu HH. m-Chloroaniline emulsion polymerization,macromolecular chain structure and electrochemical
properties. Polym International, 2002, 51: 547-554

607



VP ROEWAKRIM R EE R, A 4% i ohhete

Controlled synthesis, self-assembly, and funtionalization of polymer
nano-hydrid materials

XU YiTing, YUAN CongHui, DENG YuanMing, JIANG NiNa, YANG CanglJie, CHEN JiangFeng,
LIU Jie, LUO WeiAng, ZENG BiRong, HE Ning, HAN GuoBin & DAI LiZong

Key Laboratory for Fire Retardant Materials of Fujian Province, College of Materials and College of Chemistry & Chemical
Engineering, Xiamen University, Xiamen 361005, China

Abstract: The synthesis and functionalization of polymer based nano-hybrid materials is one of the hottest fields all
over the world. Polymers with specific structures can interact distinguishingly with each other by special
intermolecular interactions, which induce them self-assemble into aggregations possessing special structures and
morphologies. These structures exhibit great potential applications in many fields such as new materials, electronics
and biomedicines. This review introduced the research progress in these fields of China and abroad, especially
Xiamen University. The content mainly included the template associated self-assembly of amphiphilic molecules; the
organic/inorganic hybrid materials based on POSS monomer nano building blocks and POSS block polymers
self-assembly and template controlling construction of conduct ive polymeric nano-structure. Besides introducing the
controllable synthesis and self-assembly of relative materials, this paper also discusses the properties and
functionalization of the nano-materials, briefly.

Keywords: polymer nano-hydrid materials, self-assembly, controlled synthesis, funtionalization
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