Accepted Manuscript

materials letters

Flexible Sulfur film from inverse vulcanization technique

Shahrukh Z. Khawaja, S. Vijay Kumar, Kishore K. Jena, Saeed M. Alhassan

PII: S0167-577X(17)30877-7

DOL: http://dx.doi.org/10.1016/j.matlet.2017.05.133
Reference: MLBLUE 22708

To appear in: Materials Letters

Received Date: 19 March 2017

Revised Date: 15 May 2017

Accepted Date: 30 May 2017

Please cite this article as: S.Z. Khawaja, S. Vijay Kumar, K.K. Jena, S.M. Alhassan, Flexible Sulfur film from
inverse vulcanization technique, Materials Letters (2017), doi: http://dx.doi.org/10.1016/j.matlet.2017.05.133

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.matlet.2017.05.133
http://dx.doi.org/10.1016/j.matlet.2017.05.133

Flexible Sulfur film from inverse vulcanization technique

Shahrukh Z. Khawaja, S. Vijay Kumar, Kishore K. Jena and Saeed M. Alhassan*
Department of Chemical Engineering, The Petroleum Institute
PO Box 2533 Abu Dhabi, United Arab Emirates

Abstract: Flexible, freestanding polysulfide films with high sulfur content (50 to 90 % sulfur)
were prepared via inverse vulcanization technique by reacting sulfur and diallyl disulfide; a
naturally occurring diene. The prepared films are partially transparent depending on the amount
of sulfur loading. SEM images showed a smooth and uniform surface of the film. XRD and DSC
results confirmed the conversion of crystalline sulfur into an-amorphous co-polymer. Low
Young modulus and high tensile extension at break confirmed the flexible and elastic nature of
the films. The flexibility of the films could be due to the presence of freely rotating low aliphatic
carbon chains, which leads to low glass transition temperature (Tg = -13°C to -4°C) of these
films.
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1.Introduction

Sustainable chemical processes from naturally occurring and industrial waste
materials have attracted increased attention due to the growing environmental awareness.
Sulfur being the thirteenth most abundant element in the earth's crust is mined in its
elemental form and also produced as a by-product of petroleum refining, currently around
70 million ton of sulfur is produced annually [1,2]. A large amount of sulfur is left as
surplus due to lack of utilization and wide scale applications beyond sulfuric acid, which

accounts for more than 85% of sulfur product.
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