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mPEG sodium methyl allyl sulfonate SMAS
PAA mPEG ammonium
persulfate

3-mercaptopropionic acid chain

transfer agent Acros Organics.
DSC DSC Q 2000 TA
Instruments 0.38 mm.
-co- 1.2 P AA-co-mPEGMA
P AA-co-mPEGMA DSC P AA-co-SMAS-co-mPEGMA
mPEG
APS AA
mPEG1000MA  mPEG2000MA
1 SMAS
1.1 60°C
120 min
methoxypolyethylene glycol monomethacrylate 30 min 50%
mPEGMA M, 65%
1000 2000 mPEGIOOOMA mPEG1000-
methacrylate  mPEG2000MA
AA
1 1
Table 1  Synthesis formulation
Polymer 1D Molar ratios of AA mPEGMA Molar ratios of chain transfer agent M, of
and SMAS and the double bond macromonomer
510-C1 5/1/0 2.00% 1000
510-C2 5/1/0 1.50% 1000
510-C3 5/1/0 1. 00% 1000
210-C1 2/1/0 2.00% 1000
210-C2 2/1/0 1.50% 1000
210-C3 2/1/0 1.00% 1000
510-C1M2 5/1/0 2.00% 2000
5105-Cl1 5/1/0.5 2.02% 1000
511-C1 5/1/1 2.01% 1000
CH{O/\} O\“/Q + HO
"o ﬁo(\ ' SO;Na 7
7
mPEG
Scheme 1 Synthesis formula of the copolymer P AA-co-SMAS-co-mPEGMA
1.3

Mark-Houwink n =KM*® 1.4
K « M M DSC  DSC Q 2000 TA
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Instruments . DSC 350
. -7 510-C1~C3
-80%C 20 K/min —£-210-C1~C3
) o 300
150 K 2 min ';JE
5 K/min ~80°C = 20
o
. <
20 K/min 150°C. % 200
S
DSC 150C  -80<C 5 L
2 150
s
=
— 100
1 1 1
2.0 1.5 1.0
Molar ratios of chain transfer agent to the double bond (%)
2 Fig. 1 The influence of chain transfer agent dosage on the
2.1 intrinsic viscosity of the copolymer aqueous solutions
2 mPEG1000MA
20.5°C 34.1°C.
mPEG PAA
mPEG
PAA mPEG
4 2223
Table 2 The crystallization parameters of different copolymers
Melting enthalpy AH
1
ID T, < r, ¢ of —EO— repeating
P AA-co-mPEGMA wnit kJ/mol
PEG 68.9 ' 8. 65
mPEG1000* 39.3 8.33
mPEG2000" 53.4 8.48
mPEG1000MA 20.5 34.1 7.07
mPEG2000MA 25.5 51.0 7.65
2.2 mPEG 510-C1 -8.6 23.5 3.86
PAA 510-C2 -6.7 24.8 4.85
510-C3 -5.2 25.1 4.99
mPEG . 210-Cl1 8.0 36.8 5.92
210-C2 10.6 36.5 6.03
G 210-C3 11.5 38.7 6.23
mPE : 510-C1M2 35.2 52.0 6.23
5105-Cl1 -26.4 18.7 3.49
511-Cl1 -33.2 14.8 2.85
o * * Values are calculated according to the equations given by Buckley
PAA 105%C NaOH -
and Kovacs in literature 24 .
PAANa 250C.
/'\_/'_ m
—_— —_—
M Lulropy Sp&ll_i&ll
restriciion conlingment
{a) (b

Fig. 2 Schematic drawing of crystallization of mPEG a as linear polymer chain and b as side chain of comb-like

polymers copolymerizing with polycarboxylate respectively
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_gt T Temperature (°C)
—1(2) i Fig. 4 DSC curves of 510-C1 with mPEG1000 side-chains

-40 =20 0 20 40 60 80
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Fig. 3 DSC curves of copolymers with cooling rate of -5

K/min and heating rate of 20 K/min

DSC

and 510-CIM2 with mPEG2000 side-chains with cooling

rate of —5 K/min and heating rate of 20 K/min

2.2.3
AA mPEGMA
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STUDIES ON CRYSTALLIZATION BEHAVIOR OF SIDE CHAINS OF
POLY ACRYLIC ACID-co-METHOXYPOLYETHYLENE
GLYCOL MONOMETHACRYLATE COMB-LIKE POLYMERS

KONG Xiangming' HU Bin®> CAO Enxiang' HAO Xiangyang’ XIE Xuming’
" Key Laboratory of Structural Engineering and Vibration of China Education Ministry
Department of Civil Engineering Tsinghua University Beijing 100084
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* Department of Chemical Engineering Tsinghua University Beijing 100084

Abstract A series of water-soluble comb-like copolymers of poly acrylic acid-co-methoxypolyethylene glycol
monomethacrylate P AA-co-mPEGMA with different compositions and structures were synthesized by
free-radical copolymerization of acrylic acid and methoxypolyethylene glycol monomethacrylate

mPEGI000MA  or mPEG2000MA macromonomers sodium methyl allyl sulfonate SMAS in aqueous
solutions. The intrinsic viscosity of comb-like P AA-co-mPEGMA  copolymers measured by using Ubbelohde
viscometer was used as a factor to characterize the molecular weight. Crystallization behavior of the mPEG side
chains in comb-like copolymers was studied by DSC that allowed accurately measuring melting point
crystallization temperature as well as melting enthalpy. The results indicated that the crystallization of the
mPEG side chains proceeded under a confined condition created by the glassy PAA main chains. It was shown
that the melting point crystallization temperature and melting enthalpy of mPEG side chains were different from
those of the pure PEG chains and were significantly affected by many structural factors such as the side chain
density side chain length and main chain length etc.

Keywords Comb-like polymer mPEG Crystallization temperature Melting point Confine





