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FE: WA FRS (LAP) S5uiZkBia m 7R = 5N P et A b %35 (PMTFPS-CTA ), Z5A 15
H0-Wr2BE 8 (RAFT ) 203 S5 MIEE &3 (BzMA ), ZEH 2 ( INpMMA ) FIEH 3 ( AnMMA ) i F LN
WRIRER ARG, 138 T EHA NI B 3L 8 %) PMTFPS-b-PBZMA . PMTFPS-5-PINpMMA FI PMTEPS-
b-PANMMA ,, ifiif 'HNMR Fl FTIR FAEHIE T ik BILRY L5 . RIH GPC. DSC. TGA. /M X St
(SAXS ) X HAEREIAT TR, 45T, HIS MBI R BA BAE WX 0 F RS (D<1.5). 3 Pttt
HRYI B AL FEASIRE (50, 79, 154 °C) 5T 3%MTAIRIE ( AIWITAPVMRIRIE, 275, 255, 253 °C) 1
IERCHGR K T 255 PMTFPS-b-PBzMA RIIMEHE 80~110 °CiR KGRI TEUZMRAE, S/ NFIERST 4.9
nm, HIREIEE (d) SREE (N) AREXRTE doe N*2, JIESL T % B Ry BAa SR 2 Bids ik s eoh,
PMTFPS [k &t OB I AE 20Dt LR, S R im) F RO ZI4R L T e Bl B 5 20 M B T A1
KB BULRY; RN ILRE R R SLNAIR T AR, A41%E; WS nm; IR
FESES: TQ630 XEAFRIAEG: A XEHS: 1003-5214 (2026) 03-0603-08

Self-assembly of fluorosilicone block copolymersfor fabricating
of sub-5 nm feature-sized microdomains

ZHENG Lixin', XIAO Longgiang'**, HOU Linxi'"
(1. School of Chemical Engineering, Fuzhou University, Fuzhou 350108, Fujian, China; 2. Qingyuan Innovation
Laboratory, Quanzhou 362801, Fujian, China )

Abstract: Block copolymers PMTFPS-b-PBzMA, PMTFPS-b-PINpMMA, and PMTFPS-b-PAnMMA
were prepared from reversible addition-fragmentation chain transfer (RAFT) polymerization of
methacrylate monomers bearing benzyl (BzZMA), naphthylmethyl (INpMMA), and anthracenylmethyl
(AnMMA) side chains, respectively, with poly(trifluoropropylmethylsiloxane) chain transfer agent
(PMTFPS-CTA), which was synthesized via living anionic polymerization (LAP) followed by end-group
modification. The structures of the block copolymers were confirmed by 'HNMR and FTIR, while their
properties were analyzed by GPC, DSC, TGA and small angle X-ray scattering (SAXS). The results
indicated that the block polymers showed narrow relative molecular mass distribution (P<1.5). The glass
transition temperatures (50, 79, 154 °C) and initial thermal decomposition temperatures (275, 255, 253 °C)
were compatible with thermal annealing conditions. The PMTFPS-5-PBzMA formed lamellar phases after
annealing at 80~110 °C, achieving a minimum feature size of 4.9 nm. The scaling relationship of domain
spacing (d) and degree of polymerization (N) (doc N*%%) confirmed strong microphase separation of the
block copolymer. Additionally, the high silicon content of PMTFPS provided intrinsic etching contrast to
the material, offering a novel material for directed self-assembly lithography with combined resolution and
etching performance.
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Bifi 5 2 SRS E AT 10 nm 9 5, E56%)
A I By BN BR 5 PR 3 B T ok o iR R
TH T %, WEsME%) (EUVL) Bl s28 8 nm 43
e, R B R AR 5 LA MR 2 T b Ak Y
KB M T B I RY (BCP) 31 H 43
(DSA) HEARTLHFLE MRS, WL FH
HAEHLH], 725 AN LS 10 nm FRAE ) (R
AyPEA ) B30 AN, DSA AT 5 EUE 16204 AR A
gia, RS T 2Z0HE . BIKEIESE, IF
B S ey AL R (T N T e

AR, Flim BRI RIS ¢ EH (ki
B A1 2= A 2800 FL S B Dt ) 20 2%
PERE , 75 DSA S ZI G4 32 &1, R S 10 nm
SHERHRY B TR, Bl WANG ZEU73R F B
HMEVE, Bl RER2-(RR T ) ENER CHE]-b-
RQ-omHEME) A HSE, BT THIIKH 8 nm
FRAE R LR 254, Pl TR R S i fr il
SCHR[8-10]4R 1A T 763 s I L NG TR RS BCP AU JF
KA R AN HE R B BE A 7 S BCP
76 110 °C FHUE K 1 min BIATIE AL 3.9 nm #AE24R
gERy, JEBUE 4 nm E 20 M LIRIE 206 -b-
5 IR0 T 4 K H b g Bl SRR O 0 -b-[ R R
S FR 46 7K H TR TR -r- 2R H RPN R W R o B AR B
B il ROWAR R, 38 A SO S A )
FEERR- M R T RE 22 5%, 28 M) B PR (i ] 3R A%
e FLHLA A o R gl ok g2

SR, 5 98 BCP 1 K A 1 A Hh Tl m 20 i o) L
FEAE BRI, B S SRS A — 1 SR BRI . 1]
. W33 A AL (SIS ) B4R 7 2 ot He 1o,
MBTERERER, HEeEREB S5 kK wE., 5
R E ik B AR %, T 9 BCP RT3 N ZE Y
ZI X B o HUR 26U 46 T S Ak ok 3 — Sk
Ale-b-R 5 M, FATE AL 16.6 nm FEAEEIZE,
Hp R IR E RS (PDMS) ik B BA 1 i ik 2]
PR, HH Tz B S s A B ) m) 4k 2 PR it 25 S A
AN, MERLSEBLE PR

BEXF IR R, P 220 o B A A DA Ak AR A
RGT a3 I T 22 22 B 0y, AHE 5T 4 Sk [m]
BT mS, M T R BRI R,
RN RS LE (PMTFPS ) A0 I RE ik
B, HAEE PR AL E A m ph 2, — S S
DUJ3E 3 i B K L B TP B 5 5 R M B A A A
AT RURE AR B B AL e IR T (T) IR B0 T
BRI, 76 B AMR B B S I H IR NG R

BeZei BE (a0 PG IR F Il ( PBzMA ), H
R IR (-2 H EE (PINpMMA ) FIER H 3R
JTR-9- B WS ( PANMMA ) ) Sk ol 3t s BEPE B, [
B 55 A5 IR R Y - HERRAE A R 1 AL 3R T 0 1 3K
M IR T R A R A R RE R e R B
B BTk, (HZBR T AR BB B A 2, M
PAS| & LTI TR IR PR A T s AP Ik, A
s R BUmR LD REfL R s, BT HE FRE (LAP)
FEY, A ARSI SR ER L SO, 7E PMTEPS 5 i
SIA ARG 3 A, 45 A 0T 3 in k- W7 S B 5 RS
( RAFT ) JE A 152 BLER HY 9 06 TR G S e B 1) T 4
FEAH, 3T 'THNMR . FTIR & GPC EAF A Y45
AR 43 F i (@R ) 204 #IH DSC Al
TGA A HrH IR RS S ARG A 412 2
W, BRSSO IR (R W B ) Xt
SRR BCIL R Y M B T R, IR R AR
5 nm FRAERCHIS H A2 E50 . W TF R HA TR ZI Tl
Xof B 1R v A0 B R DSA SCZIA RHE T & .

1 LEES

11 AT ENEE

1,3,5- = H13-1,3,5-=(3,3,3- =N 53 = kR
fe (F3, w40 98% ). 41(0)-1,3- 2 0%%E-1,1,3,3-
DU Rk 4Rk (Karstedt, A5 40502 2%09 —
FHORTR ). 4-— T G L e o 2R i iR £k ( DPTS,
JE A 98% ), BT IR I HHAH A R A F; IE
T I (n-BuLi, ¥JE 2.2 mol/L ¥ n-BuLi/1E & %%
W), LigRIRL T AR R AR A E; ZH
FAHELE( DMCS, BT 534K 95% ). 3- T - 1-F (5T
OB 98% ). IO IR WM (DCC, JEmay
B 99% ). 22-AE R T (AIBN, Jia a4k
98% ). H B IR ' HE IR ( BZMA , T 534X 98% ),
g A SO A AR R A R A R U A kg
(THF ). —4& % (DCM ). IEC%: (HEX ), AR,
KT EGE =R A BRA R H2E, obrd, H
B A2 A R A o F3 4 S A S in #haik
R 2 W THF Hom A — 2K R, 7/ SR
PR AR R R IR, B S R R 2R R A
75 H; AIBN ffi 7 H H BE S 45 ;. BzMA {8 H A1
ZERd M AL AR AT R BR R ) AR R .
4-F e -4-CRIL A AR F BEAT 2L )R ( CPADB ) &%
SCER[21]16 ;. L NIGIR(1-Z539) TR (INpMMA )
A EE N IEGTR-9- B H S ( AnMMA ) 5% 3CHk[22]
B



5 3 FRSLHE, S FAE R B

R A ARG 5 nm FAE IR 605+

ALPHA 1T 7Y %022 5 G 20 A HE i AR 6 21 S0l ik
X ,AVANCE NEO 600 7 %07 {b A% fifi Je IR Il 3548,
75[¥ Bruker /v ] ; Nexera GPC &K B E IS R 4L,
H 7% Shimadzu 2 7 ; Setsys Evolution % [a] 25 #443Hr
X, [ Setram /A 7] ; DSC 214 %4 [ sh22 R H3h
HHYL, EE Netzsch A ] ; SAXSpoint 5.0 ZI/N
X SFBURY, BHLF] Anton Paar A
1.2 XWHZE
hfaifbFh, FTXHE—HFHREEE w4
R PMTFPS ( LLFHE F 38) HIRY),
FRAE Houm e 22 55, 43 Bk R - ik &3 (F,-SiH ).
B (F,-OH ) M & —fi AR g 55 5% 5% 77 iy 2%
(F,-CTA )., H, m F/x PMTFPS 4B R A
( ti PMTFPS-SiH i "THNMR H ik AL o -0 T £
(S ) 5 F 4 v i it 4B 67 1 37 HY 36 ot - 0 T AR
(8) HHEM, B m=(2851/38,)-2 J; B3RN0
i~ F,-b-B, (B 1t PBzMA #iBt ). F,-b-N, (N
3% PINDMMA % B )% F,-b-A( A {83 PAnMMA
B, Thr n [RERP R NIGIRER L B R A TE
(Pl Br L B "HNMR b A B 5 3T 06 1 R
(S5 ) 50 35 7 35 HY R g A0 1. FY 366 J - i g AR
(Sy) BN, B n=Gm+6)xS4/S; ), b Famk
45K
1.2.1 F,-SiH #54-%

HA UL AT FR
CF;
CF,
o @ n-BuLi
oSy @ DMCS N

\/
F,C S 1\/\CF3 m

3 F,-SiH

PL Fosss-SiH WIH BB 76 m s A AR
T, ¥ 32.5 g (69.4 mmol) ¥k F3 5 12 mL &
7K THF JMAE] 250 mL 9 Schlenk e ( P ¥ #E
T ) B, & 3 WA VR -4 A - ARG PR
A, WEKEE 0 CIfFHEEMHE 5 min, F5,
H#A 3.5mL (7.7 mmol) n-BuLi, #4EFF 0 °CF
N 2.5he RMZHE, A 1.1 mL (9.9 mmol)
DMCS KR ZR, 7BV B A LiCl PLiE, 7E%E
M FPEehi P 12 he @ b IR ER & LiCLUTVE, B
MY 100 mL E£B FRESR 2 K.
50 mL ¥ DR 3 IR, BeAE 28 KR KRR A,
55 30.1 g LB IR R A Y Fusss-SiH, PE
4 90.1%, "HNMR (CDCls, 600 MHz), J: 4.76~ 4.66
(s, 1H, SiH), 2.12~1.95 (t, 2H, SiCH,CH,CF3),

1.38~1.23 [ m, 4H, CH,(CH,),CH; J, 0.92~0.86 [ t,
3H, (CH,);CH3J, 0.82~0.68 (t, 2H, SiCH,CH,CF3),
0.61~0.55 [ t, 2H, CH,(CH,),CH; J, 0.23~0.06 (m, 3H,
SiCH;), FTIR (ATR, v/iem'): 2965/2909 (CHj,
CH,), 2129 (Si—H), 1261/798 (Si—CHs), 1206
(CF3), 1062/1009 (Si—O—Si).

122 F,-OH #4

FoA U E AR TR -
CF; CF;
) s \g v
\ / .
S~ 5w Karsted S~ "o
F,-SiH F,-OH

P Fagss-OH WG R B . FEm SRR,
] 150 mL BRI ( BRI B FET) RGO A
27.5 g (6.0 mmol ) Fyg55-SiH, JG7K THF (18 mL ), 3-
T-1-E% (0.78 mL, 9.1 mmol ) M Karstedt ( 120 pL,
BREZIEE IR SiH A FH 20 pL AL ), FEFTHE E
60 °C, Wi 15 ho N EEHIG , KR~ e 2=,
A 100~200 HiEPER (1 g), HEFEWH 1 h, £
200~300 HHHEALERER (THF M) 3.
UEWAARE , LA SO mL A H BRI 3 UK, EREZE LR
FREENE, 193] 26.3 g TLOIRI=Y) Fag 55-OH,
WeZHk 94.2%, "HNMR (CDCls, 600 MHz), 6: 3.68~
3.61 (t, 2H, CH,OH), 2.12~1.95 (t, 2H, SiCH,CH,CF3),
1.66~1.55 (t, 2H, CH,CH,OH), 1.44~1.22 [ m, 6H,
CH,(CH,),CH3, CH,(CH,),OH J, 0.92~0.86 [ t, 3H,
(CH,);CH3 J, 0.82~0.68 (t, 2H, SiCH,CH,CF3),
0.61~0.55 [ t, 4H, CH»(CH,),CH;, CH,(CH,);0H J,
0.23~0.06 (m, 3H, SiCH;), FTIR (ATR, v/cm'):
2965/2909 (CH;, CH,), 1261/798 (Si— CHj),
1206 (CF3), 1062/1009 (Si—O—Si).
1.2.3 F,-CTA %14 %,

HA LA PR

CF,
CPADB § \/ o
F,-OH ————> Mi )Sh S
DCC, DPTS o,
IS
N

F,-CTA

DL Fag5s-CTA BUE R B 6 S ai R SR,
] 150 mL [ KSR ( N ERE S RET ) PARUOImA
Fag55-OH (23.3 g, 5.0 mmol ), CPADB (2.1 g,
7.5 mmol ), DCC(2.59 g, 12.6 mmol ), DCM ( 25 mL )
J DPTS (0.30 g, 1.0 mmol ), T2 (25 °C) $i
FERN 15 ho SOV 25 A, A0 7= 9 NS S 8 40 08
UEE ] DCM Vi, AIFEWOTFdeds, muk4 it
HA 50 mL ¥ FEEVES 3 Wk, HIF=#4 200~300 H
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Eiwfﬂﬁﬁw PRI FIEREE N V(DCM) V(HEX):

13 BA M E Y(DCM) : VHEX)=1 : 1, WL
@Eﬁéﬂé}, 20 TS 15 2] 20.6 géI@‘?EH’UiF‘g
Y Fg5s-CTA, W% K 83.7%, 'HNMR (CDCls, 600
MHz), 6: 7.94~7.84 (m, 2H, ArH), 7.60~7.53 (m, 1H,
ArH), 7.42~7.36 (m, 2H, ArH), 4.13~4.08 (t, 2H,
CH,00C), 2.72~2.36 [ m, 4H, CH,00C(CH,), ),
2.12~1.95 (t, 2H, SiCH,CH,CF;), 1.95~1.89 (s, 3H,
CH;CCN), 1.71~1.61 (m, 2H, CH,CH,00C), 1.44~
1.22( m, 6H, CH,(CH,),CHj;, CH»(CH,),00C J, 0.92~
0.86( t, 3H, (CH,);CH3 J, 0.82~0.68 (t, 2H, SiCH,CH,CF3),
0.61~0.55 [ t, 4H, CH,(CH,),CHj;, CH»(CH,);00C J,
0.23~0.06 (m, 3H, SiCH3). FTIR (ATR, viem):
2965/2909 (CHs, CH,), 1735 (C=0), 1261/798 (Si—
CH;), 1206 (CF3), 1062/1009 (Si—O—Si).
1.2.4 BCP #14 %,

/\ = EEE%Q)%ﬁ[]—FFﬁF

Fy

C
I F,-CTA
AIBN \/\,281

W*OIZ*O
ﬂ

P Fag ss-b-Bsg 33 A B [7] 25 mL Schlenk

N (BB IBRET ) PHRRINA Fass5-CTA
(0.4 g, 0.081 mmol ), AIBN( 6.7 mg, 0.041 mmol ),
BzMA (0.42 mL, 2.48 mmol) KZHZ (0.8 mL ),
WAL 3 WIHARR-R BN A, THEE
70 °C, RABNL 6 ho WMEEHG, ¥ N2 Ak
KRB LOERE, M= /b & THF #Miks, Jf
VT TR T A\ 3 v R P OO, 3 A 0 0
(8000 r/min, 3 min) JEUWEERIAR, EE LIRDITE-
BLDERAE 3 R PTG MR B A (40 °C) T
24 h, 153 HArik B R Y Fogss-b-Byoss (0.75 g,
%K 89.6% ). 'HNMR (CDCls, 600 MHz), J: 7.37~
7.14 (m, 5H, PhH), 5.06~4.80 (s, 2H, COOCH,Ph),
0.23~0.06 (m, 3H, SiCH3).

PR LR TR, RN INpMMA  HL A A5
PMTEPS,,-b-PINpMMA,,. "HNMR (CDCl;, 600 MHz),
5: 8.03~7.10 (m, 7H, NpH), 5.44~5.16 (s, 2H
COOCH,Np), 0.23~0.06 (m, 3H, SiCH5). [FJ#EH1,
J i AnMMA HUKH 1 PMTFPS,,-b-PAnMMA,,,
'"HNMR (CDCls, 600 MHz) , 6: 8.44~6.72 (m, 9H,
AnH), 6.09~5.09 (s, 2H, COOCH,An), 0.23~0.06 (m,
3H, SiCH3).

1.3 ZHRESHEEEMIK

FTIR M3 : RAENIA =l 44 (ATR ) [
PEXHRE A EAT FTIR WA, HHRECH 32 ¥k, %k
}4 4000~500 cm', "HNMR 3. HSmi7mE N
14.1 T, TAEMIA 600 MHz, FrfgresaLLURAAA
fii (CDCly) REH, =ik, GPC Wik: FAH
RID-20A 7~ Z 47 6K #% . CTO-20A 8 R4 .
DGU-20A; i #L. LC-20AD ik EAIC . SIL-20A
Hah eSS A 3 AR 3% ( GPC-805. GPC-803 &
ShimNex CS C18 G) , fH 5 7401 H 3L MG TR
HER AR UE S R E 22, 7E 40 °CF LA 1 mL/min
THF SR PEi 7], MHT i A 0.22 pm A HLIE B A
AR AT E . TGA WX . 78 20 mL/min &K,
SR F, THEBAEN 10 °C/min, U 30~630 °C
() #4 R CHE DSC M : 7F 20 mL/min %ﬁ’%é—?ﬁ
PL 10 °C/min (9 HIHGFI YA 208K 64T 2 A4S TR
e, MRIRE 0~190 °C, T, % 2 WIHEN ﬁtééﬂt
W E o SAXS MK . Bt % Primux 100 fAEBE X 4
L (CuK, FEH, 1=0.154 nm, SEIE TAEDIE R
50 W) , W Ge bR B4 LRI ME H A5, EIGER
2R IM ERMNR , B 5 2 R0 25 0 5 3 1l PR AR
B S A ARG B A o, IR A . SAXS B i il £
L THF MR, HRE BT RSB 5%
THF %W, 1558485 F 1 cmx1 cm E’J#@;‘ﬁﬁ%ﬁﬁ
b, HEEIRTEE T 48 h, PG HH 2 Has it
FEH, F 80~200 °C iRk 24 h, FIWA S G I
LR

2 HR5HE

21 FTIR &#71

UE T i & Y B FTIR i F AR FAR — 2,
DA Fag 55-CTA R BIHEA TR o 8] 1 4 Fags5-SiH | Fagss-
OH J Fy555-CTA 1) FTIR 3% 4] .

F28A55'SiH : :

FZS.SS'OH

FZS.SS'CTA

i 98
L, 1002 o0
4000 3500 3000 2500 2000 1500 1000 500
PWeE/em™
1 Fags5-SiH. Fagss-OH M Fag55-CTA [1) FTIR i &
Flg 1 FTIR spectra of F28155-SiH, F28_55-OH and F28A55-CTA

FHI&E 1 7] L, Fag ss-SiH 19 FTIR 3% & H1,2129 cm™!
AL IEXT R F Si—H BRI g dR s, o T ek S



5 3 FRSLHE, S FAE R B

YA ARG 5 nm Rk . 607 -

BN, MORRAEIE R B, 1261 AT 798 cm ! Ab
W5y VA T8N Si—CH, 1925 il ik sh A2 2 PR 3
1206 cm ' KbIETR [ = JR P9 JEMBE H C—F 4 A9 i 45
PR3h, 1062 5 1009 cm ' 4bHY eIy Si—O—Si &
FERAREFRAMAE RS, 2965 F1 2909 cm ! Ab U i xif
M T 34 K GE T C—H B S . FRgs
A R S i SR AR i R R SR A A
Fas.55-OH [ FTIR 3% & H, 2129 em' &b Si—H AY%E
RIS A O, R IARE SO B S 0 B 5 A, TR A A
BR8P 3 S e AR e SR A R R AR I 0, 1 A S
1o R R IR G W I e R e 5 ) A R A ) A
Fas.55-CTA [ FTIR &€ /1, 1735 cm ' Ab g B RAE 16
& FlEaH T C=0 M MhgEiksh, RH mICHs
2 o ) 5 A 3 Ao R A B I LT S L, i SR A R
fElg (C—H. C—F K& Si—O0—Si) /53 mia] W,
— AR A B o R R IR SR ) S e e 45
HoEdetE . 25 b, FTIR g Wy bR, Eidht
SN SR AL SR il A TR FEER SR, MLk
A [ R AP T D RE b AT IR A
2.2 HNMR 9#7

& 2a~c 73 3 Fagss-SiH | Fag 55-OH | Fag55-CTA
B "HNMR % &l . Fagss-SiH AUI%E (& 2a) =5
LR 7 BEF LB 7 I OE T 35 715 5624 1 iy
ATUL, 6 4.76~4.66 &b Mk S 06, 30 358 i SN 58 B,
H 5 50.61~0.55 &b X i F F2 4% A ik I 1~ 4B 40 1 I
SR TR TE AR Z o 0.98 1 2 (BB 1 :2),
T BRIk 98%.

a
Fags5-SiH d d
b c
a/\b/‘&‘i”oilsme g
F F
F
CDCls
H0
a
e b e
I\ W
8 g8
=} S
| | | | | 1 | | |
9 8 7 6 5 4 3 2 1 0
J
b
Fass5-OH [ f

CDCls

[

[

al by cf
Fs366-b-Bses
Fs366-b-Baz1o
Fa385-b-Ba4 N J X

Fags5-b-Baoss A

Firb-Bun | LA
1
5
J

1
1110 9 8 7 6

c Cl C CN
/\/\@ng,/\/\Ms
Il R
FLF
' ‘@
) O
F53.66'b'N46.92J4J\}\

b
|
FZS.SS'b'NSOAQM jk
Fa385-b-Nsg JM J)(

| 1
10 9 8 7 6 5 4 3 2 1 0

f [

5

F

a

F53,66'b'A54,05,_/\ /
F53466'b'A46422

I L
10 9 8

8] 2 Fag55-SiH (a ). Fa555-OH (b ), Fa555-CTA (¢ ). F,-b-B,

(d). F,-b-N, (e) HIF,-b-A, (f) 1 "HNMR R£/&
'HNMR spectra of Fags5-SiH (a), Fasss-OH (b) and
Fa355-CTA (c), E,-b-B, (d), F,,-b-N,, (¢) and F,,-b-A,, ()

Fig. 2

Fas5s-OH B3R (E 2b) o, § 4.76~4.66 &bk
SUESEATESR, 6 3.68~3.61 AbT I ¥R HEAR A Y. /Y
FE 0, L S bR AR A ) S R L T T
g R AL R 1.85 1 4 (BB ELN 2 ¢ 4), ESCHE
SINBER Y . Fasss-CTA 1Ii%E (& 2¢) HE
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LA Y LTI RS 5 0 4.13~4.08 4k, H. 6 7.94~
7.36 WHTHBEA T FIE, Hrh §7.94~736 5 §
4.13~4.08 AbIETEFRZZ ok 0.97 < 2 (BB 1:2),
RIS | AsEFE RS R E B o SRR S Ube RS RRIE I
Farg, RMALHRZI . DI EEHRIES T Ko FaEs:
BRI G . BIRYREGEBIRC A TR 1,

BB Y F,-b-B,. F,-b-N, fl F,-b-A, 1
"HNMR %1 2d~f fis, B 2d W, 6 7.37~7.14
1 6 5.06~4.80 Kb 5y il X6 07 2 30 5 - Ko HLAH 4B 0
AR 7 @it 0 5.06~4.80 A HEJET5 o
0.23~0.06 &b fif: H 3 5t 7 174 04 1T AR 2 bE AT AR
PBzMA MR A ¥ .

1 BIRYERIEBIE
Table 1 Characterization data of homopolymers
B DP,” M,*110° D’ P pp,” M,210° D’
Fy1.77-SiH 11.77 2.00 1.10 F33.85-SiH 33.85 5.45 1.11
Fy1.77-OH 11.77 2.08 1.11 F3345-OH 33.85 5.53 1.13
F1.77-CTA 11.77 2.34 1.08 F335-CTA 33.85 5.79 1.06
Fog.55-SiH 28.55 4.63 1.13 Fs3.66-SiH 53.66 8.55 1.20
Fa5.55-OH 28.55 4.70 1.12 Fs3.66-OH 53.66 8.62 1.13
Fa555-CTA 28.55 4.96 1.08 Fs3.66-CTA 53.66 8.88 1.11

D "THNMR %€ PMTFPS #% Bt YR A ; @ "THNMR %€ 19 R & B HE I 2 R Y BRI (RS F&); @f

GPC I E R RGO 8. T

AU, P 2e. £ H D5 AR PR 2R RIE R A I T
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Table 2 Molecular and morphological characterization data of block copolymers

B DP, DP,"” M,/10° P Sonrres” NY d"/nm N
Fi1.77-b-Bia 7 11.77 14.73 4.88 1.08 0.43 51.2 9.7 JZARH
Fas.55-b-Bo 33 28.55 30.33 10.25 1.22 0.47 112.8 20.3 JZARH
F33.85-b-Bu734 33.85 47.34 14.08 1.16 0.40 157.6 — TR AH
Fs3.66-b-Ba7 10 53.66 47.19 17.14 1.19 0.52 191.4 273 JZARH
Fs3.66-b-Bse 74 53.66 56.74 18.83 1.18 0.47 211.5 28.6 JZARH
F33.85-b-Nag 32 33.85 36.32 13.96 1.20 0.40 162.6 — TF
Fas.55-b-Niso 49 28.55 50.49 16.33 1.29 0.29 194.3 — T
Fs3.66-b-Nus .02 53.66 46.92 19.45 1.43 0.46 2272 33.1 JZARH
Fs3.66-b-Ass.22 53.66 46.22 21.6 1.48 0.41 247.3 — T
Fs3.66-b-Asa0s 53.66 54.05 23.76 1.46 0.37 273.6 — T
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