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[1] Image adapted from N.F.A. van der Vogt, F. Rodríguez-Ropero, Soft Matter 2017, 13, 2289-2291.

[2] Material: PMMA21-b-PNIPAM283 (DPn according to 1H-NMR), prepared by C. Henschel and A. Laschewsky.

[3] Experiment performed at D17 beamline, Institut Laue-Langevin, 2019.

[4] Sample environment: BMBF project “FlexiProb”, see T. Widmann et al., Rev. Sci. Instrum. 2020, 91, 113903.

Investigation methods: ToF-NR/live SR

Investigation method: FT-IR spectroscopy
…describes the effect of two miscible and

individually good solvents becoming in mixture a

poor solvent for a polymer.

We study co-nonsolvency induced phase

transitions in thin films in mixed vapor

atmospheres.
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Atmosphere protocol (shown methods):
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Scattering contrast variation in separate runs:

Seq. A: D2O/CH3OH, Seq. B: H2O/CD3OH

→Specifiable water and methanol contents

→ Influences of deuterated solvent species
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Exchange kinetics and final water content are dependent on scattering contrast

variation sequence:

➢ D2O is released faster and the final D2O content is lower than the H2O content

➢ More CH3OH than CD3OH is absorbed in the intermediate state with max.

swelling ratio

➢ The final methanol (CH3OH and CD3OH) content is similar

Buildup and depletion of the hydration shell depends on strength of

hydrogen bonds:

➢ Formation of hydrogen bonds with amide group with ongoing H/D

exchange

➢ Kinetics correspond with observations made for thickness and solvent

content development, strong dependency on hydrophobic hydration water
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