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PII: S0927-7757(18)30719-2
DOI: https://doi.org/10.1016/j.colsurfa.2018.10.015
Reference: COLSUA 22900

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

Received date: 15-8-2018
Revised date: 30-9-2018
Accepted date: 3-10-2018

Please cite this article as: Popov K, Oshchepkov M, Afanas’eva E, Koltinova E, Dikareva
Y, Rönkkömäki H, A new insight into the mechanism of the scale inhibition: DLS study
of gypsum nucleation in presence of phosphonates using nanosilver dispersion as an
internal light scattering intensity reference, Colloids and Surfaces A: Physicochemical
and Engineering Aspects (2018), https://doi.org/10.1016/j.colsurfa.2018.10.015

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.2018.10.015
https://doi.org/10.1016/j.colsurfa.2018.10.015


1 
 

A new insight into the mechanism of the scale inhibition:  DLS study of 
gypsum nucleation in presence of phosphonates using nanosilver 
dispersion as an internal light scattering intensity reference  

 

Konstantin Popov1*, Maxim Oshchepkov1,2, Elena Afanas’eva1, Elena Koltinova1, Yulia Dikareva1, 
and Hannu Rönkkömäki 3   

 
 
1JSC "Fine Chemicals R&D Centre", Moscow, 107258, Krasnobogatyrskaya, 42, str.1, Russian 
Federation 
2Mendeleev University of Chemical Technology of Russia; Moscow, 125047, Miusskaya sq. 9, 
Russian Federation 
3University of Oulu, Department of Chemistry, P.O. Box 3000, FI-90014, University of Oulu, 
Finland  
 

*Corresponding author: ki-popv49@yandex.ru 

E-mail addresses: ki-popv49@yandex.ru  (K. Popov), maxim.os@mail.ru  (M. Oshchepkov), 
lenaafanasyeva@mail.ru  (E. Afanas’eva), alenka2255460@mail.ru (E. Koltinova), 
dikarevajulia@gmail.com (Y. Dikareva), hannuronkkomaki@gmail.com (H. Rönkkömäki) 

 

Graphical abstract 
 

 

Light scattering 
 

 

 

 
 

 

Abstract 
Scaling in reverse osmosis facilities, boilers, heat exchangers, evaporation plants, and 

oilfield applications is a serious problem worldwide. A widely used solution for controlling scale 

deposition is an application of chemical inhibitors. However, irrespective of the broad and a 
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