
Accepted Manuscript

Title: Nanocrystalline cellulose as an eco-friendly reinforcing
additive to polyurethane coating for augmented anticorrosive
behavior

Authors: M. Abd El-Fattah, Abdulraheim M.A. Hasan,
Mohamed Keshawy, Ashraf M. El Saeed, O. Aboelenien

PII: S0144-8617(17)31501-1
DOI: https://doi.org/10.1016/j.carbpol.2017.12.084
Reference: CARP 13146

To appear in:

Received date: 31-10-2017
Revised date: 21-12-2017
Accepted date: 31-12-2017

Please cite this article as: Abd El-Fattah, M., Hasan, Abdulraheim MA., Keshawy,
Mohamed., El Saeed, Ashraf M., & Aboelenien, O., Nanocrystalline cellulose as an
eco-friendly reinforcing additive to polyurethane coating for augmented anticorrosive
behavior.Carbohydrate Polymers https://doi.org/10.1016/j.carbpol.2017.12.084

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.carbpol.2017.12.084
https://doi.org/10.1016/j.carbpol.2017.12.084


1 

 

Nanocrystalline cellulose as an eco-friendly reinforcing additive to polyurethane 

coating for augmented anticorrosive behavior 

M. Abd El- Fattah a*, Abdulraheim M A. Hasan.b, Mohamed Keshawyb 

, Ashraf M. El Saeed b, O. Aboelenien b 

a Production Department, Egyptian Petroleum Research Institute (EPRI), Cairo, 

Egypt 

b Petroleum applications Department, Egyptian Petroleum Research Institute (EPRI), 

Cairo, Egypt 

*Corresponding author:  Dr. M. Abd El- Fattah  

E- mail: eprimaf68@yahoo.com, telephone: +20 1006425240, Fax: +202 22747433 

 

Highlights 

 -Micro powdered  and nanocrystalline cellulose were extracted from rice 

straw. 

 -They are considered as an ecofriendly reinforcing additive for protective 

coatings. 

 -The effect of their concentration of the properties of polyurethane was 

studied. 

 -The optimum corrosion resistance was  obtained at 1 wt. % loading level. 

 -The highest mechanical properties were found  at 1.5 wt. % loading level. 

 

Abstract 

Nanocrystalline cellulose (NCC) and micro-powdered cellulose (MPC) were 

extracted from rice straw by mechanical and alkali treatment methods, then 

characterized via infrared spectroscopy and dynamic light scattering. A series of 

polyurethane nanocrystalline cellulose composite (PNCCC) and polyurethane micro-
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