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Fig.1 2D 'H{C} HSQC NMR spectra of 1% (w/v) Pluronic P104 in D;O solution recorded at
(a) 15 C and (b) 45 C, respectively
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Fig. 2 'H NMR spectra of 1 wt% Pluronic P104 in Dy O solution at various temperatures, showing:

(a) the EO —CH; — signal, (b) the PO —CH;—/—CH— signal, and (¢) the PO —CHj3; signal
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Fig. 3 Left: Temperature dependence of the chemical shift of the PO —CHj;/—CH; — signals;
Right: Temperature dependence of the half—height width (in Hz) of the PO —CHj; signal and the

integral values of the emerging peak g with the integral area of the PO —CHj signal calibrated to 183.
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Fig. 4 Some typical 2H NMR spectra for various samples of the copolymer P94-water system at 25 C

(c

(a) aqueous polymer solution; (b) hexagonal liquid crystalline phase; (¢) hexagonal liquid crystalline
phase + cubic liquid crystalline phase; (d) lamellar liquid crystalline phase + hexagonal liquid

crystalline phase

% 1 25 CH PEO-PPO-PEO i Rt BHI Kk RS
Table 1 Polymorphism of PEO-PPO-PEO triblock copolymers in water at 25 C*

Polymer f phases with increasing concns Cp/C
1.62 0.33 L1 only 32
L31 0.12 L, only 37
L61 0.13 Li—L, 24
P85 1. 38 Li—> I-E—>D—>L, 85
P94 0. 89 L,—>I>E—->D—>L, 80
L64 0. 87 Li—>E—>V—>D—>L, 58
192 0. 34 Li—>E—>D—>L; 24

a: Notes: f= (degree of polymerization of both EO blocks) / (degree of polymerization for the PO midblock) ; L1, L2, isotropic solution
phases; E, hexagonal; D, lamellar, T and V, cubic liquid crystalline phases. CP refers to the cloud point and is given at 1 wt % poly-

mer solution.
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Fig. 5 '"H NMR spectra of P103 in the presence of paconol with molar concentration ratios of paconol ([Pd]) to P103
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NMR Studies on PEO-PPO-PEO Block Copolymers: A Review
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Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100080, China;
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Abstract: Recent NMR studies on aggregation and modulation of PEO-PPO-PEO block
copolymer in aqueous solution are reviewed. Because of the unique advantages of the
NMR techniques, 'H-, " C- and *H NMR, as well as NMR-based relaxation and diffu-
sion measurements, have been widely used for studying the aggregation and interaction
of PEO-PPO-PEO block copolymer in complex systems. The results of many research
groups, including our own, have indicated that modulation of the properties of PEO-
PPO-PEO block copolymer in solution plays the most important role in the applications

of this compound.
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