
Accepted Manuscript

Effects of chemical modification of PVA by acrylamide,
methacrylamide and acrylonitrile on the growth rate of gas
hydrate in methane-propane-water system

Hadi Roosta, Ali Dashti, S. Hossein Mazloumi, Farshad
Varaminian

PII: S0167-7322(17)35087-0
DOI: https://doi.org/10.1016/j.molliq.2018.01.060
Reference: MOLLIQ 8514

To appear in: Journal of Molecular Liquids

Received date: 25 October 2017
Revised date: 26 December 2017
Accepted date: 9 January 2018

Please cite this article as: Hadi Roosta, Ali Dashti, S. Hossein Mazloumi, Farshad
Varaminian , Effects of chemical modification of PVA by acrylamide, methacrylamide
and acrylonitrile on the growth rate of gas hydrate in methane-propane-water system. The
address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Molliq(2017), https://doi.org/10.1016/j.molliq.2018.01.060

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.molliq.2018.01.060
https://doi.org/10.1016/j.molliq.2018.01.060


AC
CEP

TE
D M

AN
USC

RIP
T

 

1 
 

Effects of chemical modification of PVA by acrylamide, methacrylamide and 

acrylonitrile on the growth rate of gas hydrate in methane-propane-water 

system 

Hadi Roosta
a
, Ali Dashti

a,*
, S. Hossein Mazloumi

a
, Farshad Varaminian

b
 

a
Chemical Engineering Department, Faculty of Engineering, Ferdowsi University of Mashhad, Mashhad, Iran. 

b
Department of Chemical, Gas and Petroleum Engineering, Semnan University, Semnan, Iran. 

*
Corresponding author, E-mail: dashti@um.ac.ir, Tel/Fax: +98(51)38816840 

 

Abstract 

In this work, two different series of modified polyvinyl alcohols (PVAs) were synthesized for 

evaluation of their performance as novel inhibitors of hydrate growth. In the first series, three 

monomers including acrylamide (AM), methacrylamide (MAM), and acrylonitrile (AN) were 

grated onto PVA to produce graft copolymers.  This series of modified PVAs which contains 

PVA-g-AM, PVA-g-MAM, and PVA-g-AN, decreased the growth rate of methane-propane 

hydrate, although their performance was weak in comparison with a well-known kinetic hydrate 

inhibitor such as polyvinylpyrrolidone (PVP). Among the graft copolymers, PVA-g-AM had the 

best performance. The second series of modified PVAs including PVA-AM, PVA-MAM, and 

PVA-AN were synthesized by functionalization of PVA with three demonstrated monomers. 

Some of these modified PVAs decreased significantly the hydrate formation rate and had 

superior performance, such that PVA-AM showed even better performance in comparison with 

PVP and decreased the hydrate growth rate to 75%. Also, the inhibition effects of some other 

functionalized PVAs were significant. The adsorption of synthesized polymers on hydrate 

surface was also evaluated by zeta potential measurement for better understanding of the 

modified PVAs performance as inhibitor of hydrate growth. In addition, surface tension 

measurement of modified PVAs solutions, investigation of molecular structures, and analysis of 

some probable mechanisms for inhibitory effects of modified PVAs showed that functionalized 

PVAs have high potential for application as novel inhibitors of hydrate growth. 
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