
Accepted Manuscript

Title: Influence of hydrophobic nanosilica and hydrophobic
medium on water bound in hydrophilic components of
complex systems

Authors: V.V. Turov, V.M. Gun’ko, E.M. Pakhlov, T.V.
Krupska, M.D. Tsapko, B. Charmas, M.T. Kartel

PII: S0927-7757(18)30371-6
DOI: https://doi.org/10.1016/j.colsurfa.2018.05.017
Reference: COLSUA 22484

To appear in: Colloids and Surfaces A: Physicochem. Eng. Aspects

Received date: 25-3-2018
Revised date: 4-5-2018
Accepted date: 7-5-2018

Please cite this article as: Turov VV, Gun’ko VM, Pakhlov EM, Krupska TV,
Tsapko MD, Charmas B, Kartel MT, Influence of hydrophobic nanosilica and
hydrophobic medium on water bound in hydrophilic components of complex
systems, Colloids and Surfaces A: Physicochemical and Engineering Aspects (2010),
https://doi.org/10.1016/j.colsurfa.2018.05.017

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.

https://doi.org/10.1016/j.colsurfa.2018.05.017
https://doi.org/10.1016/j.colsurfa.2018.05.017


1 

 

Influence of hydrophobic nanosilica and hydrophobic medium on  

water bound in hydrophilic components of complex systems 
 

V.V. Turova, V.M. Gun’koa,*, E.M. Pakhlov a, T.V. Krupska a,  

M.D. Tsapko b, B. Charmas c, M.T. Kartela 

 
a Chuiko Institute of Surface Chemistry, 17 General Naumov Str., 03164, Kyiv, Ukraine 
b Faculty of Chemistry, Taras Shevchenko University, 01030 Kyiv, Ukraine 
c Faculty of Chemistry, Maria Curie-Skłodowska University, 20-031 Lublin, Poland 

 

 
∗ Corresponding author. Tel.: +38044 4229627; fax: +38044 4243567. 

E-mail address: vlad_gunko@ukr.net (V.M. Gun’ko). 
 

 

Graphical abstract 

 
Influence of hydrophobic nanosilica and hydrophobic medium on water bound in hydrophilic components of complex 

systems 

 

 
Highlights:  

 Mechanical treatment of compacted A-300 and hydrophobic AM1 gives a nanostructured composite 

 Confined space effects change the interfacial behavior of water bound in composites 

 Dispersion media affect the temperature behavior of acidic solution bound in composites 

 

Abstract 

The temperature behavior of water bound to compacted nanosilica cA-300 alone or in 

mixture with hydrophobic nanosilica AM1 alone or with addition of human serum albumin (HSA) 

or tannin was compared for different dispersion media (air, CDCl3 alone or with addition of HCl or 

trifluoroacetic acid, TFAA) using low-temperature 1H NMR spectroscopy and cryoporometry. 

There is overlapping of the confined space effects for water bound in voids between silica 

nanoparticles with the effects caused by the colligative properties of aqueous solutions of TFAA or 

HCl. These phenomena determine the temperature behavior of bound water unfrozen at T < 273 K 

upon changes of the dispersion media. Typically, the contact area between unfrozen water and a 

surface of nanosilicas is smaller than the specific surface area of the solids due incomplete filling of 

voids between nanoparticles by bound water. Bound water tends to be in a clustered state upon the 

adsorption. In composites with cA-300/AM1, there is a tendency of diminution of the contact area 
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