Accepted Manuscript BIOPHYSICAL
CHEMISTRY

Hydrostatic pressure effect on PNIPAM cononsolvency in water-methanol
solutions

Andrea Pica, Giuseppe Graziano

PIl: S0301-4622(16)30447-1

DOI: doi: 10.1016/).bpc.2017.01.001
Reference: BIOCHE 5955

To appear in: Biophysical Chemistry

Received date: 27 November 2016
Revised date: 31 December 2016
Accepted date: 2 January 2017

Please cite this article as: Andrea Pica, Giuseppe Graziano, Hydrostatic pressure effect
on PNTPAM cononsolvency in water-methanol solutions, Biophysical Chemistry (2017),
doi: 10.1016/j.bpc.2017.01.001

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.bpc.2017.01.001
http://dx.doi.org/10.1016/j.bpc.2017.01.001

Hydrostatic pressure effect on PNIPAM cononsolvency in water-methanol

solutions

Andrea Pica@ and Giuseppe Graziano b*
a Dipartimento di Scienze Chimiche, Universita degli Studi di Napoli Federico Il

Complesso Universitario di Monte Sant'Angelo, Via Cintia - 80126 Napoli

b Dipartimento di Scienze e Tecnologie, Universita del Sannio
Via Port’Arsa 11 - 82100 Benevento, Italy

Phone: +39/0824/305133; Fax: +39/0824/23013; E-mail: graziano@unisannio.it

Abstract

When methanol is added to water at room temperature and 1 atm, poly(N-
isopropylacrylamide), PNIPAM, undergoes a coil-to-globule collapse transition. This
intriguing phenomenon is called cononsolvency. Spectroscopic measurements have shown
that application of high hydrostatic pressure destroys PNIPAM cononsolvency in water-
methanol solutions. We have developed a theoretical approach that identifies the decrease in
solvent-excluded volume effect as the driving force of PNIPAM collapse on increasing the
temperature. The same approach indicates that cononsolvency, at room temperature and P = 1
atm, is caused by the inability of PNIPAM to make all the attractive energetic interactions that
it could be engaged in, due to competition between water and methanol molecules. The
present analysis suggests that high hydrostatic pressure destroys cononsolvency because the
coil state becomes more compact, and the quantity measuring PNIPAM-solvent attractions
increases in magnitude due to the solution density increase, and the ability of small water

molecules to substitute methanol molecules on PNIPAM surface.
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