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. HET, BRIDEZIEAREUV)Z T it
AR N T R BEROR T 58, H e & B %k
ARSI PRI IR T30 s A A R 1) PRy 3 D 58 4 B
Q193 nm R E ACZIBARN. JoAh, 326 AT4
5 B PR PR A AN 1 3 RRAS BRI 40120, A SR R)OL 50
ZNHAAE S BEARR A B0 T A I I 1 22 Pk
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RONTIRBESHEES PR, —R¥lE A
RBILR O, W R B R0, SR
ik B L SR U2 13 K B Ak B L R S5 4 A
RN B TR H AR, SEILT 10 nm LAY
B HRK E R R . o, TSR R
TR T2, S R B TR R 1R A 4y
IR F7 (B2, 670 Hillmyer 55 & B 5
WHERITTHGIAS B ER B RELIG-b- R
X IR R I 24261, Ober %5 K IR 2K 2 M5 -b-
B (2,2,2- 750 £ 35 FH L T 475 R H NG ) ik B SR LE
PS-b-PMMA £ I 5 & 1 (RO jh4bh, EHtb s
YUK P9 TR REIR T 77 ik B3k SR DRk 24 2% 1) o
PERS), Deng 5 4R IE T — RAIET R(EHTFENR
W8 o B R B I TR W, AR Sk 2 85 K
B3, BT LAFE 1 min N IE TR BT S EHEA
JEARM G272

FH—J7H, R (defectivity) & 520 F 43
PER 1) EESH(<1/100 cm?) 25, R HE IS5,
e B 285 4 FLAT 1 v 1 H BB (~100kT), it B 5
BEAZE R AR FH FA ) 2 P AT S Rk IE 3 A, T A2
R IG BGEFE B 772 T AR AR 24300, B 45 M T
JS R Bk 5 8k B L B (1 HE 43 28 B B F7 (V) H
5% . LiZ5idad A B T S T B 8 2K Y
NI1FIRE, RIS — 2 [ N S B ((N~18)
LR 25 R B AN 5 Tl [ e SCRT DA PR Sl s 0,
Hur 25 3 — 00 70 R BB 45 F 1K) B RE(AF )l
o 445 R KT 1) i G BB 22 (AF) S N B 2 51
W IEAH OGO Bl yNABIEK,  RFAEE M E B RE
(AF ) )38 R AT S R A G5 A A Gy T B, SR T 46l
SERITE KL FE 1 B RE 22 (AF,) B4 A I il 2 AR
K, IERERFEETITES) J2 FIEBR A AR, Bk
ST R XTGBT R T BONER
O\ P 3 fige27.28.32.33 0 {HL R T AH 43 B9 3R 8l 1 V) 2
Gb, BB RS0 FEMSHW S TR, TR
OISR [H) 9 R AT ARG D T I 2 B IR S B0 1 7341,

AR, BT R IR B AL T B 42547 Rkt
R AN BUR, UM TR A S
o 5 3 AN [ AL B AT 0SS y i BUL R —
BEETER ST EH S (s TR S WEEA
HERES). R, WHEREAR FAG5IE
BRI, XSRS R A AN T 255
T SEEAA G2 o EE . XM 2 T
P T R B R B A AT N . 5%

SR ain B LR YAR L, B A RS A
KM TERBR SRS HIR . H
o 3R A AE S TS HAY T
P, WU A SHUS AR R B 4 AT
RKZ M FLIRARE -7 G364, Mejier F54RIE | 5L
— T RERREIAR-b-R _HEAEEE R, &k
ZJEECNT 10 nm 1 2R EGER A, Dong %%
BT R0 ERBOLRMTEA T T TR
i PSR EE 5 1 S HO A 45 R v AL B s
FERT AAE—/NEL 5 T RS B b SEEG AR 25 44 1Y)
i THE i 25143-46],

A TARFE TR A sRms, R LS
BOEKES & T R RN BE— T E S W RN
WREBCIL IR, FRWETT 7 AR A 2H e AT
s SEELT/NT 10 nm B ERFIFE IR GK B ZE 1)
PR . 8 I BB T A [ 4 K ik B e SR A ) g s
HAHRAT N, VIPHmoR 1R B Fa T2 B 52
m . db A, oy B R B R T DL R S
¥y o3 R A T SR — M FAT
RN, T SHEEATESRE FE .
TR e ) s M B RS i e BT &

1 SEIGERSY

1.1 FEER

DL-TH 32 fig (DL-lactide, 98%). K " (99%)-
N,N-Z ¥ L B il — W Ji% (DCC, 99%) #1 1H, 1H,
2H,2H- 4= i ZE R B (97%) WA T~ LBl i T A Ak Rk
HEmERA T =AM ZBE(BF;H,0, 98%)1
T R R AR AR AR RKHEL(BnOH,
99%)~ AT FE = W K EURE bt (TBDMSCI, 98%)
W) T b g BT B A PR A ] D(+)-10-45 il
TR (CSA, 99%) I T I ifg 22 fiif 35 A6 5 A IR A 7]
B AR AL 77 (PA/C, 10 Wt%, dry) I T 75 4% F5
REHEE(EBRA G ERAR; 2878 Z P
(DMPA) T8 %5 52 (- i) AR Tk R A IR A
a], R R gt b it H A

H 2K (toluene). S H HE(DCM). LR £ T
(EA). f1ilil#(PE). N,N-_H 3 HE(DMF). =
A LGE(CHCL) = F 2R (TFT) &R A R R 4 it
Al HAEAH
12 B—SFERABNER
1.2.1 oLA,-OH K&,

£ 500 mL 5 i$ be i, FRHCDL- T4 A2 IR
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(60.0 g, 416.29 mmol)F1BnOH (54.0 g, 499.54 mmol),
BT 150 mL 2R, Bl J5 N\ CSA (4.83 g,
20.81 mmol), 80 °C T 12 h, /=i (thin
layer chromatography, TLC) il Il /i W 2 #% . TLC
BRI N 5E 4 R, A NaHCO, ¥4 (1x50 mL)
R, FEFKUEEKGB*300mL), &HANE
e To KR BB T8, I IR T IA LMLl
b w4 2 T Sl Ak Ca T Bk 2R 20 TR), 19 E
oLA,-OH 2 iy, AR 8 L DIR ) (58.0 g, 7= &%
55%). 'H-NMR (300 MHz, CDCl;, d): 7.44~
7.28 (m, 5H), 5.30~5.10 (m, 3H), 4.34 (q, J=
6.9 Hz, 1H), 1.54 (d, J=7.1 Hz, 3H), 1.44 (d, J=
7.0 Hz, 3H).

122 oLA, &R

£ 500 mL [AECKEH, FRELoLA,-OH (38.0 g,
150.79 mmol), T 200 mL JC/K DMF, [ )5 il
KM (30.8 g, 452.38 mmol), FFAEIE 0 °C. R
J& ¥+ TBDMSCI (45.5 g, 301.58 mmol) /7K DMF
(80 mL) A R S 18 i I 22 [ I e i, 3 o 52 B
JER RRE Z U T XN 12 h, TLC W fsz 3 ik
. TLC WoR R M 5E 4 5, 46 LRI NaHCO; Bt
P(1x50 mL), 5 A %8 7 /K P % (3%300 mL),
HIHANIZIEH KRR T, SR TE
TR b e e R 2 AT Al Ak (R B 2 R 2
fig), 133 oLA 4l , AR OIRYI(43.0 g, 7~
% 78%). 'H-NMR (300 MHz, CDCl,, 6): 7.43~7.31
(m, 5H), 5.24~5.09 (m, 3H), 4.38 (q, J=6.7 Hz,
1H), 1.52 (d, J=7.1 Hz, 3H), 1.41 (d, J=6.8 Hz,
3H), 0.90 (s, 9H), 0.09 (d, J=7.5 Hz, 6H).

1.2.3 oLA,-OH & %

PL oLAg-OH & A5 i B . 7E 250 mL [5] )i
B, FRELoLAg (19.00 g, 23.78 mmol), ¥4 T
TR, AEIE0°C, ZERERE N =R/ 2
kAW (16.9 g, 118.91 mmol), i4iN5¢ 5 ) 1k &K
SRFIRXMNh, TLC N M. TLC Eox
N TEA S, AR & HOI MR NaHC O, ¥ i .
RS, HEE T /K(G*300 mL) B
HANAE, GIFEVAEIEH TR T4, o
DR e T ) R O I A R A JE AT A AL T
LR CTE), 13 oLAg-OH 4, & W k4
(15.3 g, 7% % 94%). '"H-NMR (300 MHz, CDCl;, 9):
7.44~7.28 (m, 5H), 5.35~5.05 (m, 9H), 4.35 (q, J=
6.9 Hz, 1H), 1.72~1.40 (m, 24H).

1.2.4 oLA,-COOH 4 %,

PL oLAg-COOH & J& A 36 H . £ 500 mL
JERSH T, NN oLAg (17.00 g, 21.28 mmol), &
1250 mL 4 PR 4 FR, B S PA/C (10 wt%
on carbon, 113 mg, 1.06 mmol), 7EE A T %
.12 h, TLC M SRS . TLC Sos JON. 58 4%
Jo, e IERR L PA/C, ETIET, 15 oLAg-
COOH 4fi i, AR EIMIRYI(14.5 g, 7% 96%).
IH-NMR (300 MHz, CDCl;, d): 5.19 (dq, J=11.9,
5.7, 4.8 Hz, 7TH), 4.40 (q, J=6.7 Hz, 1H), 1.70~1.36
(m, 24H), 0.90 (s, 9H), 0.10 (d, J=7.6 Hz, 6H).

1.2.5 oLA, &K

PLoLA A RN 36 . 75 500 mL (3
H, FREL oLA¢-COOH (14.0 g, 19.76 mmol) Al
oLAg-OH (12.3 g, 17.96 mmol), & T 200 mL
AH K, B S DPTS (1.06 g, 3.59 mmol),
AEZE0°ClH, #DCC (5.55 g, 26.94 mmol)/DCM
(100 mL)FR NS RN Z MR R T, SREKSE
BERMEIRN9h, TLC W M EfE . TLC
BN RN TEA G, I PENE T R d o A R A
JE M A4 (R MR G TR £ BR), 9 oLA e 4l
NI (03 B (21.6 g, 77 % 87%). 'TH-NMR
(300 MHz, CDCl,, 6): 7.34 (dd, J=3.9, 2.6 Hz, 5H),
5.18 (dtd, J=17.3, 9.7, 8.4, 5.4 Hz, 17H), 4.39
(q, J=6.8 Hz, 1H), 1.72~1.31 (m, 48H), 0.90 (s, 9H),
0.09 (d, J=7.7 Hz, 6H).

13 B—SFEARBMELRYATME (LA,
VPOSS)HIE A

PLoLA,-VPOSS )& A, £ 100 mL [3 i
I, FRELoLA¢-COOH (500.0 mg, 0.39 mmol)
1 VPOSS-OH (253.8 mg, 0.35 mmol), & T 20 mL
“EFEEF, BEJE A DPTS (29.4 mg, 0.10 mmol).
AEZEO0°CJE, ¥ DCC (109.2 mg, 0.53 mmol)/
DCM (10 mL)E I ZE R NAR R, SRR E
EREEAREE NN 3 h, TLC Wl e vk . TLC
SRR TEA NG, ST . A s R AR
v 4l Ak (i ik 2R 2. 18), 19 F1] oLA-VPOSS
g, N EEE AR R (562.0 mg, 772 81%).
IH-NMR (300 MHz, CDCl,, §): 6.51~5.73 (m, 21H),
5.44~4.94 (m, 15H), 4.39 (q, J=6.8 Hz, 1H), 4.29~
4.06 (m, 2H), 2.89~2.45 (m, 4H), 2.09~1.81 (m, 2H),
1.75~1.44 (m, 48H), 1.19~0.99 (m, 2H), 0.90 (s, 9H),
0.09 (d, J=7.6 Hz, 6H).
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14 B—HFESHREGRELEEN(0LA,-FPOSS)
& B

P oLA -FPOSS HI& N, £ 5 mL i
R, FREL oLA,¢-b-VPOSS (100.0 mg, 0.05 mmol)
F1 DMPA (5 mg 0.037 mmol), A 720 pLiE &
WH(CHCL: TFT = 1:3, V:7), #RJG I\ 1H,1H,
2H,2H-4= % % i B (216.0 mg, 0.45 mmol), it
T8 A . AE DK N 365 nm R A R O IR
30 min, TLC Ml M2 . TLC 7R M. 56 42
Jei > BET-¥A 7). R JE A AT E AT Ak CF T
fi/ . B8 1), 193] oLA-FPOSS 4L, NHHE
il 74K K (214 mg, 77 3 80%). 'H-NMR (300 MHz,
CDCl,, d): 5.40~4.97 (m, 15H), 4.39 (q, J=6.7 Hz,
1H), 4.23 (q, J=6.1 Hz, 2H), 2.85~2.51 (m, 32H),
2.49~2.14 (m, 14H), 191 (t, J=6.8 Hz, 2H), 1.56
(td, J=7.1, 2.5 Hz, 48H), 1.05 (td, J=9.2, 4.8 Hz,
16H), 0.94~0.70 (m, 9H), 0.19~0.04 (m, 6H).
1.5 W5 R4

¥ b FL R At ((H-NMR) £E % 35 45 11 T 4 )
Bruker K REFEHRAY (300 MHz)I45 . DAY H LAt
(TMS)TE NP bR, ¥EFN CDCLy, 2R DL o=
726 N5

IyF-& S A3 AifE F TOSOH HLC-8320 {44+
HEBR 015 A (SEC) MR 1S 21 . 4% 4% i 2 AR TSKgel
Super 20 Mutipore HZ-N (4.6 mm X 150 mm, 3 pm
FLAR) H A 2 B AN AR I 0 T o B VG LN
500~1.9x10° g/mol. MR LAPY SN (THE)/E Jy
WA, RIS 40 °C, ViiE A 0.35 mL/min,
PLAE 73 F B A R K LI (PS) RS FERT R A
()5 F =TI IE.

BRI LS AT [B] BT (MALDI-
ToF MS)H UltrafleXtreme MALDI ToF Ji # 1%
(Bruker Daltonics, Germany){E = i 214 Ml 75
B Z AT AR | kHz B AR 0B 8 . /K
WHT LA PMMA bR EREAT 4 Rt . Bl
DA -2-(3-(4-A00 T FE 058 -2- F -2 T A T - Jig
(DCTB, Sigma-Aldrich, >98%) N 3%E)5i, CHCIly N
F, FEFAKE 20 mg/mL. UL =R RN B T
EAENABIEE, TE/K G FIBC A 10 mg/mL.
T R 4 B SR MR A AR AR B 10/ BE AR, AR
CHCIL; ¥ 7BC % 10 mg/mL.

K H TA /A %] 1] Discovery 250 BUR ZH i &
PAL(DSC)MITAT: i ££ JE 55 il &5 fv FH S5 TR 25 5 2%

PE TR DSC HiZk . DSCH: i (1) 1 79 4.0~5.0 mg,
£ 50 mL/min &R R TIA . #E A BL 10 °C/
min 73 BN HE 150 °C, fE IR 2 min Ji4 B #4475
S, FEBLS °C/min 8 FE R 22-70 °CE R 2 min;
LS °C/min 3 FE R FHE 25 150 °C, 43 Al s %
T 2R DA R, — IR I i 4 DASRAS R T I 45 L
TG 5 T 5 550

/N X 2647 B (small-angle X-ray scattering,
SAXS)SE 4 78 b [F] 5 4@ 55 (SSRF)BL16B1 £k iifi
et NG T RE RN 10 keV, X BHRBK N
0.124 nm, YGiEE N 1x10" phs/s, FEHFLH
0.45 nm x 0.5 nm. HUH {5 5 i 2-D Pilatus #8025
WCER . DALl g BRAR bR AR HEAT RZ IE . FF S 355
A 150 °C, SRJE R A 80 °C NZ5E. 5 min J5 P
AN 2 Z= RN

FER T R ARG A E =R
Dimension Icon [ )51 /71 B (AFM) AT 4114
1 F %% 14 NanoScope Analysis 1.7 #£17 AFM &%
(A3 . o ) 2% T8 0 K N I VR AL 3 S T
FTBAE R ARA b, RS VA I I 1) 4 P
TR T R 10 E A A (4~5 1), LL4000 r/min
FRO S P e FE 115 120 s,  BEIR G ION B 25 T 146
HIE— IR E IR K.

2 HR5H

2.1 HE—45F=0LA,-FPOSSHIEM SR
BL— TS R B R A O R R
Pl & sk ng It 45 Gk AR EUg KIS A m AR R
SONETTT SR 1), Al B 25 0 i e 8 AR i e e o
L IEAS M, 456 m A I Be A R B, FRATT
G — RV R R — T E R IR
P (oLA,) (T3 FEfE BB S1), il 'H-NMR.
SEC LA J2 MALDI-Tof MS 36:1IE T 45 #4 IE A P A1
B0 BRI (R SCRHE BB S2). AR AN
I S B ) e — 1 S s A ARIE T B — 2 TR
FURR IS HR I v 2 LRSI £ . T Pd/C EAb
R, GEFEVENL 2RI ORY I, 1R8] T RIL DAL
1) B — 7+ 5 5 FLEE B (oLA,-COOH, n=16,
24, 32). fE DCC/DPTS AL T, 3R IEThRe i)
RALRRMIH S R BT BB A B IR HE TR £ 2P
ALE(VPOSS-OH) AT BRALAB G, my k3R 1 5
— o T B IRILIR-b- M F IR A PR e e i Bt
R HT A (0LA,-VPOSS) (1 %>90%). 7E 365 nm
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SOS ST
0 o 30 Q 0 o0 Q
\ 7 /5-8{0 /== D \/ oS0 /~=..
S‘{oj\ﬁo oH + HO NN NS \O\Si/';S‘/\ _bee, S'{O O~ Ao g ST N Eoosi™
n-1 0 \/ O/ DPTS n-1 0, X O/
o) \ O\ A O NP
Si~0-Si §;£0-8i
] N AN
oLA,-COOH VPOSS-OH oLA,-VPOSS
RS SR
4/ =

N\
0O Q o 0
\./ oS0 /== \7/ ) -Z0-5{0 /){
Si J\[ﬁo AN /\/SI/O [ A,O_Si/\ RSH Sl{ O. AN /\/Sl/o"l\ N '—O'Si/\/SR
T ”ﬂ)ko s % A8y DMPA, 365 mm ] 1© Ty o s /\({ 08I0

30 min

o YO

X 0

RS %Zosi

RS SR
EFE FE FE F

RS= g F
F FF FF FF F

oLA,-FPOSS

Fig. 1 Synthetic routes for discrete fluorine-containing block copolymers.

LHMEIRG T, AR EE ) i 2 O
Ffrprb el b, SR T —RIEEG AR
RARBEKM L —0FE S HIKBEILEEY (LA, -
FPOSS) (1 #>80%). TR FF & s ik BEA L, K
W S LR Rk B K (oL A,-FPOSS, n=16, 24, 32)
A DA i) 5 LR Wk BUAR AR 43 BULE 15%~30% i il
Ak, AbFERRA AR (I ESAH X

3 I AR R HE B 1 (SEC) . % Hg L IR AL
("H-NMR) FH 35 53 i B O S BT L 8K AT B 1) o
% (MALDI-ToF MS) X} It A 1 89 1 96t ik B 3% 5%
W e IO BE Hp (R R HEAT RAE . T & R B
(oLA,-FPOSS) J H v [a] A [¥) SEC Hh £ 3% 2 Bl
oy A g, HBEE B K, SEC #h £k i i i
) 247 95 (8] 2(b)). A% WL AR A1 ((H-NMR) H % ik
BUFFIEIE RE SIS A )R, A A S H AR
SR —B0 UESE T AR S5 R B IR It (L S
5 REIS3). HhAh, BT A R S R B L R A K&
GO B ) A 1Y) R J5 e Bh O R AT LS TRAT I
5] Jii 1% (MALDI-ToF MS)¥) &£ Hl 88— /> T8 5 1
(P 2(c)), HeinE 5E S EMEAMEME, K
WE T &R B IL R I B — oy TR DL b sE
B0 H A 25 A UL A BRATT R I BT AN R R 43 £
B FaEERIRBIL R, MM SHE
gitRid, Hp—45FERE LAY H AT
I TSR ARG A 5 B AT
22 B—HFEoLA,-FPOSS A {kH%E

K H 7~ % 13 1 & #4X (differential scanning
calorimetry, DSC)X ¥ H.— 7 ¥ & % fi ik Bt 3L )

IR TRAE . o — 7 TR HRIRBILER
YIRT& oLA,-VPOSS ) DSC i £E7F 20~35 °CYE [
N E IR — IR, RS R AR I B
FERBERTIIE R, U1 A28 T oL A R B33
AR (FL S S B B S4(a)). AR1, 7EFTH B—
SRR BILREY oLA,-FPOSS [ DSC Hli &
HF RS EJE T oL A ik B BL A4S . X T
FEifh oLA,,-FPOSS F10LA,-FPOSS, f£44 °C/EA
5% 35 55 A A Rk g (P SCHRAS SR S4(b)), it
& SR BOR A T 45 B AT A7) Ik Ak, DSC 2k
R B AN [F) A 28546 B AR AR T 7R

K H /N i XS 28 B0 (small-angle X-ray
scattering, SAXS)XJ . — 73 F &2 & i ik BLL R Y
IR B AT AT RAE (K 3). TR B R
WA (1) 3 3 A0 e AR B, T Y A Ak R
(130 °C%3 1 min, 60 °C R %5 5 min 5 Pk %
HE R AT LA BT R T E A R B
SER YD B 5 B P B AN K S5 40 . B b oLA -
FPOSS (1 SAXS i £k 4n & 3(a) i, JRBLHIATH
SV E s A= i R SRS I b St /AN i
B 06 B A5 (1: /32 2) 1 R L IR ik B A AR 0 B (i =
0.17) v DL B iZ 40 K 25 54 2 75 7 AR AH (HEX)
DL oL A FHAAE 5 75 5 HERL 73 A7 £E FPOSS AH & i
(Bl 3(a)). BEAk, HRYE— AT HIER A B (a = 4/
V/3¢") TR oLA,-FPOSS (KL ] £ 4 7.2 nm.
b # oL A Hx BUEE K IIE K, 5 oLA-FPOSS
FIl 0LA5,-FPOSS [ SAXS Hh 25 A7 5 05 A5 75 58 2k
Bi(E3(b)FH3(c)), Ui FHAH 2 2 BK 5 77 B B3 o
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FFFFFFFF

oLA,4-FPOSS

0LA,,-FPOSS

0LA4,-FPOSS

(b) OLA ,-VPOSS oLA,,-VPOSS 0LA,-VPOSS
> > >
g oLAg G| oLA,-FPOSS A Z
LA,,-FPOSS o LA
g e g * 12 | LA, FPOSS o
= = =
[ [ [
N N N
= = =
g g g
=] =] =]
Z 4 Z
75 80 85 9.0 95 100 105 75 80 85 90 95 100 105 75 80 85 9.0 95 100 105
Retention time (min) Retention time (min) Retention time (min)
©
OLA,+Na* oLA,,-FPOSS+Na* X 0LA,-FPOSS+Na*
Cal.=1397.47 oLA,-FPOSS+Na* oLA,,+Na* Cal.=5949.44 oLA;,+Na Cal.=6525.61
Obs.=1397.63 Cal.=5373.27 Cal.=1973.64 Obs.=5949.69 Cal.=2549.81 Obs.=6526.65
Obs.=5374.36 Obs.=1974.01 Obs.=2550.23
0LA,;-VPOSS+Na* oLA,,-VPOSS+Na* oLA,,-VPOSS+Na*
Cal.=2013.39 Cal.=2589.56 Cal.=3165.72
Obs.=2014.44 Obs.=2590.82 Obs.=3166.47

1000 2000 3000 4000 5000 6000 7000 1000 2000 3000
mlz

Fig. 2 Chemical structures (a), SEC profiles (b) and MALDI

Table 1 Molecular and structural characterization of discrete

block copolymers.

MW?2 MW, ° Topr® af

Sample (Da) (Dag fL°¢ Phased (23 (am)
oLA,-FPOSS 5350.28 1283.43 0.17 HEX 50 7.2
oLA,,-FPOSS 5926.45 1859.60 0.23 HEX 80 84
oLA;,-FPOSS 6502.62 2435.77 0.28 HEX 130 9.3

@ Overall exact molecular weight. ® Exact molecular weight
of oLA block. ¢ Volume fraction of oLA block. ¢ Phase
structure, determined by SAXS. ¢ Order-to-disorder transition
temperature (°C), determined by in situ SAXS. f Inter-column
distance of hexagonally packed cylinder (HEX).
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Fig. 3 SAXS profiles of the discrete fluorine-containing block copolymers: (a) oLA -FPOSS, (b) 0LA,,-FPOSS, (c¢) oLAs,-

FPOSS.
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Fig. 4 In situ temperature-dependant SAXS profiles of the discrete block copolymers: (a) oLA 4-FPOSS, (b) oLA,4-FPOSS,

(c) oLA;,-FPOSS.
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Fig. 5 AFM height images of the discrete block copolymers films: (a) oLA,,-FPOSS, (b) 0LA,4-FPOSS, (c) oLA3,-FPOSS.
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Investigation of Bluk and Thin-film Self-assembly Using Discrete

Fluorine-containing Block Copolymers

Hai-bing Wu', Sheng-xi Jiang!, Rui Tan'", Yu-xin Liu', Xue-hui Dong?*, Zheng-biao Zhang'*
(!College of Chemistry, Chemical Engineering and Materials Science, Soochow University, Suzhou 215123)
(?South China Advanced Institute for Soft Matter Science and Technology, South China University of Technology,
Guangzhou 510640)

Abstract Directed self-assembly of block copolymers has arouse tremendous interest from academy and industry
as a bottom-up patterning process to fabricate versatile nanostructures. However, the underlying principles between
molecular parameters and defectivities in directed self-assembly are still unambiguous due to the limitations of
traditional polydisperse polymer models. Discrete polymer with defined molecular structure and uniform chain
length are ideal candidates to reveal the fundamental principles. In this study, based on the modular synthesis
strategy, discrete fluorine-containing polyester block copolymers (oLA,-FPOSS) with high y-low N were firstly
prepared by iterative exponential growth in combination with the thiol-ene click reaction. Owing to the discrete
feature, the influence of polydisperse molecular parameters including composition, molecular weight and distribution
on self-assembly behaviors can be completely excluded. Consequently, the impacts of molecular structures on the
evolution of phase segregation can be quantitatively revealed. Due to the strong segregation strength, hexagonally
packed cylindrical nanostructures (HEX) less than 10 nm can be formed in bulk and the phase stability increases
with the chain length of oL A block. In thin-film self-assembly, parallelly oriented cylindrical nanopatterns on Si
substrate were clearly identified after brief annealing under vacuum. In addition, through comparative studies of
thin-film self-assembly behaviors of discrete block copolymers with different chain lengths, the nanopattern
defectivity decreased significantly with the increase of oLA block chain length, which initially revealed the
dependence of defect formation on block copolymer chain length in thin-film self-assembly.
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