Vol. 31 BHEFEALFEFIR No. 4
2010 424 H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 815 ~ 820

H & (PS),PEG(PS), #x L B4
ERARTERPNERITA

Fatst'? REFAR', B, o
(1. PEBEBEKFERN AT, Eo TS E R E S, KFF 130022,
2. PEBEGEMFEABE, LA 100049)

WE RAKFHBMEEM X HRATHEFBST H B (PS),PEG(PS), i Be LI 75 A R 757 AR [F] e
VAR PR PP IR AOTEA , JF 5 R 2 B PEG) BT T IL#. B SR (PS),PEG(PS),H PS fil4k
KARK , (AXPESRA RN, PS BEBLMFFA AR T REWASR FivfaseEd:, AN AmNER, Y
VR BE 5/ NI, FEREV R R A A 29NN, SRS A AR, IR AR R iR R, iR IESE S PEG 3
BYZEL. LR ZERIRS, thT PEG #1 PS 53RN EAER AT, HLRWAE R TIE B, Wi A8

TREYMLE RIS
KR mBOLRY; 455 ek, HA
FESES 0631 XEERIRAD A XEHES  0251-0790(2010)04-0815-06

R BOLRYIE A SZ BREEAF I AT 0 B Z IBOR R, APk 32 e, Hal e s
L2 IR | HEIRRIRLRE S Z R At ) T4l b R B ik BEIL IR e 4 Al R iR B
AR ILRYIA L, AE IR B0EE AT, TR AR5 A 2R 45 A PR % B IL R 0 45 AT
N, AT 28 TR A4, il STAEk, A AR i BOIE R W A A5 AT O F
FERE

W& AR, AV BT 5 2, RRBREYZ B 1 TED AT
R I BN G 2 B R Y B RAT AR T NS R X 45 R AT RS2 I e 7. A1)
ARV T H BL(PS),PEG(PS), i BEL YR AMES fh AT . (BRI R T H Bl B R YRy
SEAAT N HORANTEAE . il &R ) D5 05 A R R MR 4 A7 o SR A5 A, DR PR R il 7
A2 T AT A B T I 1 4.

VI ) o) 6 7 1k T A 2H ek (AN LB AR 55 ) | SRR RS BRIk (Ui AN 4T R4S ) Azl
SRGRBERIE (UHENREE) . BEUR I vk i T HA il 8 IR Ry 1 B 15 52 85 12 ] AL K 21 Bl
oK ELEA 5] ] 45 e Fe DR LR BE AR AF U sl e ) vz - AR e i R ey, VAR SHLRE | VAR Y R 1k
FIE A SR WD A B (LU SR VA B 2 ) AT RE S W) T A3 B 2540 TR, W5 A 45 ol P i B )
SRR w5 e P RO S S AT A R L

A SCHIFSE TR | AN (PS), PEG (PS), W WURIER £ I ( PEG ) I IRUIE 1% J v 1) T
B, R T IR A R A X PEG kB4 i MR RE IR, Tk (PS) ,PEG(PS),, kB3R Y
PS i B K JEARME, 5 PEG BUAHHANE/N (xy /1), PSR i A B LSS B B 20 B AR,

1 SEIES

1.1 RKFI 5L
ZHESCHR[9,10 1 A L (PS),PEG(PS),, #Efh (PS,),PEG,,, (PS,), I FirRmn B AR, HE

ek H W . 2009-07-03.
HEWH ., FHEARBEES AU AR I 4 (S . 50621302) ¥EH).
RANFAN . AR, B, B, AR R, EENE S TFHIT R ZAE A5, E-mail: tshi@ ciac. jl. cn



816 HEFRALFFR Vol. 31

BIorF i 12912 GBS REREIEITHEE) , 20 BRECH 111 (GPC e ) ; Y PEG B34 F itk
10000. PUEWEIE AT R IR IE T 7= 5. B ibid A b A B SR RO 2 B REST ) 7 .

KWA4A BIG AT REHL, H Rk B il i+ D 98 36, SPA-300HYV JF 1 388, H AR Seiko
Instruments 23 7, {8 FAE B (PR ECN 2 N/m, HIRIUR 28 70 kHz, H A Olympus) HHi#RER, &
5 ( Tapping-mode ) ; D8 Discover % X S ATHHMY, FEE Bruker 23 F], A 1 i fo 35 T A9 5210 R FH 4
NG X AT, A 0.2°. DAWN EOS hZ8 6 HUHMY ( 5 EMHERF A 7)), He-Ne HOESS,
R A 2R 90°.
1.2 SLIGHTE

H(PS),PEG(PS), ¥ T DU (THF ) 55 FH 2 i il 2 43 50053 3108 0. 1%, 0. 2% F10. 5% [
W, HCE 48 hy K PEG ¥ T I S0k e s HY 28 B i) B AR R W B RV W, K T TAE 600 °C KV HHOCE: 30
min, ff PEG 582" AARA AN, MERIIEATIEYR. BrE R MIFEI 1 em x 1 em B IE/NR, BT
98% ([Tt 434K MRBRIR FN 30% ( JiT 15 43 450) BUEK (FRAARFALL 2: TR AR A5 Ve Y, 7F 80 °C T 7 30
min, FHEBEFKBIEHIES, &SRR T, &H. JeRes, ¥ak & T 6 N8, 75
TR, R EE A 3000 v/min, BF[EISH 30 s, SRJEHEFEMA B AN, FEERES TRAFF12 h
DAL, BREFRE MR, 74 R I

2 RS

2.1 PEG HRWBRERERENF IR

PEG ¥JRYTER MBS 1 BR. PEG A RTE A AL REIL S I A HE R M A & A 223,
HURAZE 5. WG A BE BB N, AR 8 T 58 88, PEG 45 iS00 BRRASE ff— A & i — 4k
nARA, XRS5 SR [ 12 1 HRAE SN X LA [R] v JE2 A 10 1ok ol 7R R 24 7 8 74 T S 1) T 3
AL 25 B, BRSEASTE], X FAR IR ZS IS, Fh O 000k M 7 T 15 0 9 A K 1L R 2RV T s
BB AR AU,

pm

0.00 65.09

um
{m

0.00 nm 33.36 0.00 am 3533 0.00 am 21.68

Fig.1 AFM height images of PEG homopolymer spin coated onto the silicon wafers from different solutions
Mass fraction of PEG homopolymer and solvent: (A) 0.1% , THF; (B) 0.25% , THF; (C) 0.5% , THF;
(D) 0.1% , toluene; (E) 0.25% , toluene; (F) 0.5% , toluene.
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Fig.2 AFM height images of different concentration H-shaped (PS),PEG(PS), copolymer spin
coated onto the silicon wafers from THF solutions
Mass fraction of (PS),PEG(PS), copolymer: (A) 0.1% ; (B) 0.25% ; (C) 0.5%.
The below ones are cross-sectional line scans.
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Fig.5 AFM height images of H-shaped (PS),PEG(PS), copolymer spin coated onto the silicon

wafers from toluene solutions
Mass fraction of (PS),PEG(PS), copolymer: (A) 0.1% ; (B) 0.25% ; (C) 0.5%.

The below ones are cross-sectional line scans.
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Fig.6 X-ray diffraction results of H-shaped Fig.7 Dynamic light scattering results of THF and
(PS),PEG(PS), copolymer spin coated on- toluene solution of 0.1% ( PS), PEG ( PS
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Crystallization of H-Shaped (PS),PEG(PS), Block
Copolymer During Spin Coating

PAN Ying-Ying'?, ZHANG Ji-Dong', SHI Tong-Fei' ", AN Li-Jia'
(1. State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract The morphologies of H-shaped (PS;),PEG,,, (PS,), block copolymer films spin coated onto silicon
wafers from different solutions were investigated by means of atomic force microscopy( AFM) and grazing inci-
dence X-ray diffraction. We further compared the crystallization of H-shaped block copolymer with that of poly
(ethylene oxide) (PEG) homopolymer. The presence of PS block changed the interaction of polymer and sub-
strate. When solvent was tetrahydrofuran, the copolymer dewetted and crystallized after spin coating when the
concentration of solution was 0. 1% and 0. 25% . As the concentration increased to 0. 5% , dewetting was sup-
pressed and two-dimensional spherulites appeared. If toluene was used as solvent, micelles were formed in the
solution due to the differences between solubility of PEG and PS block, which changed the final film morpholo-
gies. Dendritic crystals containing edge-on and flat-on crystals appeared from the 0. 1% solution. More com-
pact crystals appeared while the concentration increased, and large square lamellae was observed after spin-
coating of 0. 5% solution.
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