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Abstract: Two-dimensional spectral analysis based on two-dimensional correlation spectroscopy has been proved to
be a very powerful tool to study the structural changes of various physical-chemical systems at the molecular level.
This review summarize the recent research progress of two-dimensional correlation spectroscopy and its derivative
technique , perturbation correlation moving window, in the investigation of thermoresponsive water-soluble polymers ,
especially LCST (lower critical solution temperature ) -type polymers. Around LCST, LCST-type polymers in aqueous
solutions undergo coil-to-globule conformational changes while in gel, volume phase transitions LCST-type polymers
exhibit collapsing and swelling, which can be well traced by in-situ IR spectroscopy. Based on dynamic IR specira,
the combined one- and two-dimensional correlation spectroscopy analysis can be used to easily determine the
transition temperature, transition temperature range, temperature-responsiveness, and the sequence order of
different species, which are very helpful to illustrate the whole transition process. In this review, we will mainly
emphasize on the typical applications of two-dimensional correlation spectroscopy analysis in the systems of LCST-
type homopolymers, copolymers and mixtures, gels, and polymer brushes.
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Fig.2 Acquisition of two-dimensional correlation spectroscopy and two-dimensional spectral analysis; (a) simulated three peak

variations and their overlaid dynamic spectra; (b) peak intensity variations as a function of perturbation variable;

(¢) generated 2D synchronous and asynchronous spectra (red, positive; blue, negative) [20]
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Fig.3 Perturbation correlation moving window two dimensional correlation (PCMW2D) spectra and the determination rule (in

case of perturbation increment)
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Two dimensional correlation spectroscopy study of

typical LCST type Homo system

B R Y2k fii’5  LCST/C Bl
Poly( N-isopropylacrylamide) ~ PNIPAM ~ ~32  [24-26]
Poly(vinyl methyl ether) PVME ~37 [27-28]
Poly ( N-vinylcaprolactam ) PVCL ~44  [29]
Poly ( 3-ethyl-N-vinyl-2-pyrrolidone) ~ C2PVP ~26  [30]
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Oligo( ethylene glycol) POBMA -3 (32330
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Poly (ionic liquid)
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Hyperbranched poly ( ethylenimine ) HPELIBAm  ~32 [37]

with isobutyramide residues
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