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Table 1 PS-5-PDMS copolymers characterization

PDMS M, (GPC) x 1073
M, D
Sample content ‘molarCopolymer PS  PDMS < 10-% (MM}

fraction block  block
1# 0.448 146.2 80.7 65.5 245.6 1.68
2# 0.376 90.3 563 340 42,5 1.57
3# 0.199 88.2 70.6 17.6 139.5 1.58
4# 0.245 84.5 63.8 20,7 117.6 1.39
5# 0.107 1203  107.4 12.9 202.4 1.68

1.2 HRHHE

PS-b-PDMS B WIE MR FE WEF (P,
HOE.BHE) P, EER0.01 gul MBI, Bk
BRRHZEBHEIM 1 cmx 1 em, R 5 AN EE
FITERRHFN—F R LR IFE IR
B ¥% 2 4000 r/min, TEFF WA BERE LR o, AR
EREBAERBAR, a9 E, B
30s. FERFHBAh U EFBBENTZEER. L
1% AFM M3, .

1.3 JliK 3R

1.3.1 EF N BHE(AFM) [RFHBME
1% 2% B %5 (AJ-Il, Ajjian nanotechnology Inc.,
China), if B ¥ A =2 % ¥ 3 (Mikro Masch
Co.,Russia) , £ & 100 pum, DL Si hkdm, BER
¥k 48 N m ', B S 4RAAR 2 240 ~ 400 kHz,
— M A 330 kHz A EREFE, BERAMS
AR EBM AFM BB BERKABTEE N 20
pm x 20 pm, ARHHRE R FH 0.6 f 2.5 Ha W
REEFER . EETHT, AXEINMN AFM BR
BWhEER.

1.3.2 TEM il JEM-1200EX2 %) 3% &} e 4%,

FR B RS R R T RV W (0.1 wi% ) 1R TE 68 M

b AEAEEERE AES R RERENERE

EBY BT SEH .
2 #R5i{tig
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:gf A
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MHEFER .

H 1 EAFERN PS-5-PDMS KB ESE
b LR S FRAH AL =4 AFM B EEE , AE
hE] R BRI EY M AFM B& L F M
4y88, B F PS-b-PDMS L B4 5 PS #1 PDMS &% Bt
ER—BANFEEARNBERESHE.EAME
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B EY+h POMS WS B A LA, B
BEEMABERET, RAEMXHR TP RE
FEAFRBEENESR.

LURAMERN AFM RH BEARRE L
MiEf BR AL, 3T T PS-0-PDMS L B U1 &
(1), —FE5EImELRYHRERE,PS
BIFEEAE (3.6 x 107° N/m) 2 KF PDMS (2.1 x
107 Nm)!' PDMS HEHE TEEEEBERE
UREEMENETR: S —FH,.BRESH
ERESNER SR PEEREENER.XT
EREBEREN ATM IR MEMEL, TRIE
R REmESEN - HENEREARE
RESEOT—H LEH. X RE X FRERE
M—HELTEREEREER, MEREFHE—
HMPEEEN  BHEBEREERMIT. X T
PS-b-PDMS HEH sk i, HEEXMER P RE
BN, EEN T PSR ERREN,E PDMS A
RIEN BT PDMS MR Rl HE PSHE L, &
REEPMSERERBHRE PSHZ L ARAK
AKX PODMSH.HFBEXMERPSH. B 145M
Bg R R E R kB E YT R AFM =
HREE, NB T LUERME 1, PDMS I R
BEARRK/DBIEA, T PS A X B8 M B . —
HHE, ARSI PDMS S B4 F R AR,
FUMNEFEHEREORNPARES, KPR
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Fig. 1 AFM height images {5 pm x 5 um) showing the surface morphology for PS/PDMS diblock copolymer films

spin-cast on mica from 0.01 g/mL solutions in toluene
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Fig. 2 TEM photographs of PS-5-PDMS copolymer thin films
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Fig. 3 AFM photographs of PS-5-PDMS copolymer thin
films after annealing at different temperatures (4 # )
a) Room temperature; b) 80°C; ¢} 120°C
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Fig. 4 AFM photographs of PS-5-PDMS copolymer thin
films spin-cast from different solvents

a) Toluene; b) Cyclohexane(2# )
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Fig. 5 AFM photograph of PS-5-PDMS copolymer thin films at
different substrates

a) Mica; b) Silicon (5# )
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AR, PS MR R A M4 A 7E PDMS F EMBHE  BHR T A 2R RERS PS-5-PDMS
b fl B AFM BT T AFRLE K BES PS-b- EPREEENEW AT8H 5 PIMS F—
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SRR POMS MM E . L MER A 120C HESR.
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STUDIES ON THE SURFACE MORPHOLOGY OF
POLY(STYRENE- 5-DIMETHYLSILOXANE) COPOLYMER THIN FILMS

WU Ningjing"”, ZHENG Anna', YAQ Wenbin’, HUANG Yongmin®
(" Key Laboratory for Ultrafine Material of Minsitry of Education, East China University of Science and Technology , Shanghei 200237)
(* Key Laboratary for Rubber-Plastics of Minsiery of Educazion, Qingdao University of Science and Technology , Qingdoo 266042 )
Ly
(3 State Key Laboratory of Chemical Enginsering , East China University of Science and Technology , Shanghai  200237)

Abstract Morphology of poly (styrene-block-dimethylsiloxane) (PS-5-PDMS) copolymer thin films was analyzed
by atomic force microscopy ( AFM) observation and transition electron microscopy ( TEM) measurements. The
asymmetric copolymer thin films spin-cast from toluene on mica presented a mesh-like structure, which was different
from the sphericalop structure in the bulk . The annealing temperature affected the surface morphology of PS-5-PDMS
copolymer thin films, PDMS microdomains at the surface were increased when the annealing temperature was higher
than the PDMS glass transition temperature . The morphology of PS- 5-PDMS copolymer thin films was different from
solvent to solvent,for thin films spin-cast from toluene,the PS phase was pits in PDMS matrix. While the thin film
spin-cast from cyclohexane solution exhibited an island-like structure, small separated PS phase appeared as
protrusions over the matroscopically flat surface.The microphase structures of the PS-5-PDMS copolymer thin films
were also strongly influenced by the different substrates , for an asymmetric block copolymer thin film, the PDMS and
PS phases on silicon substrate presented lamellae structure parallel to the film surface.

Key words Atomic force microscopy (AFM), Phase morphology, Polystyrene, Polydimethylsiloxane



