No.2

2007 2 ACTA POLYMERICA SINICA Feb. 2007
PDMS-MDI-PEG
12 1 1%
! 200433
2 245021
PDMS -4 4'- MDI -
PEG AFM
PEG
PDMS 50 wt%
PDMS MDI-PEG
PDMS-MDI-PEG AFM
MDI PDMS
50 wt%
1~3
1
1.1
PEG M, = 200 400 600 1000
! ! g/mol PEG200 PEG400 PEG600
PDMS PEG1000 THF
DBTDL
PDMS PDMS PDMS M, = 2500
4B PDMS g/mol Aldrich. MDI >99.5%
PDMS .PEG 80C 12 h
1.2 PDMS-MDI-PEG
PDMS PDMS 250 mL
PDMS MDI  PEG 10 wt% MDI: PEG =
e 2:1 THF 50°C
Majumdar ~ Webster "* MDI-PEG
PDMS  THF
PDMS PDMS 10 wt% 2 h 50C
10 wt% PDMS 15h PEU
PDMS 20 wt% 1
30 wt% PDMS 1.3
PDMS 10 wt% THF
PDMS AFM
PEG 10 wt% THF
PDMS
4 4'- - 40°C 24 h 60C
* 2006-01-04 2006-02-21 o E-mail lxw@fudan.ac.cn Imw@fudan. edu. cn

178



2 PDMS-MDI-PEG 179

(o)

0
PEG | |
MDI + (OPEG OCN—R,—GNH—JZ—O—RTO— NH—Rp)—NCO+ —@PDMS _

o) 0
| I Il I Il Il
OCN—R ~NH-C—0—Ry—0—C—NH—R ;53— NH—C—NH—R;—NH—C—NH357R; —NH—C—0—R,—O—C-NH-R,—~NCO

PEG-MDI-PDMS multiblock copolymer m,n=0, 1,2

&
RI:@Cﬁz@ Ry=(CHy—CHy—0%~CHy—CH,  Ry= (CHy35€ Sl.i—O—)y—Si(CH2)3
CH,

Fig. 1 Reaction equations and chemical structure of PEG-MDI-PDMS multiblock copolymer
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Fig. 5 ATR-FTIR spectra of copolymer with a weight ratio of 52:16
132 PDMS: MDI: PEG1000

2.3
4 2
150°C 2h 3D
o 1000)
L 40 PDMS .5
L 500 ATR-FTIR
1640 cm™'
600
17 18
400
. 6
§ 200 DSC 130 ~ 170°C
MDI
10
mm
—237.833 ) ~239.505
Fig. 4 The AFM images of copolymer coats with a weight ratio of 52: ~0.1F 2)MDI=16%
16:32 PDMS:MDI: PEGI000 annealed under vacuum at 150°C 2 h b) MDI =23%
a 3-Dimage b Phase image ?
=
2 £
2
3D .3 2
DMA 3
T, -123C -12C PEU
2 0 30 100 50 200

Temperature (°C)

Fig. 6 DSC profiles of the copolymers with a weight ratio
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Fig. 7 AFM phase images of the block copolymer coats with a weight ratio of PDMS MDI PEG1000 a 32:23:45 b 44:18:38
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Fig. 8 The AFM phase images of PEU copolymer coats with PDMS around 50 wt% and different PEG weight
a PEG200 b PEG400 ¢ PEG600 d PEGIO00 Scan dimensions 1000 nm x 1000 nm
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MICRO SEPARATION BEHAVIOR OF PDMS-MDI-PEG MULTIBLOCK
COPOLYMER COATING SURFACE

FANG Hongxia' > ZHOU Shuxue' WU Limin'
v Advanced Coatings Research Center of China Educational Ministry ~Fudan University ~Shanghai 200433
2 Department of Chemistry ~Huangshan College Huangshan 245021

Abstract A series of poly ethylene glycol ~ PEG -4 4'-diphenylmethanediisocyanate MDI -poly dimethyl-
siloxane ~ PDMS multiblock copolymers were synthesized by employing two step growth polymerization technique.
Surface phase separation behavior of these multiblock copolymer coatings was studied by atomic force microscopy
AFM  with ultra-light tapping mode. The results showed that nanoscopically well-organized phase-separated
surfaces consisting of hydrophilic domains of PEG and MDI segments and hydrophobic domains of PDMS segments
were clearly observed even the concentration of PDMS segments in the copolymer was more than 50 wt% and the
microphase separation pattern depended on the annealing weight fraction of hydrophilic domains or hydrophobic
domains and composition of hydrophilic domains. Formation mechanism of surface phase separation was also
discussed.
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