
Accepted Manuscript

Title: High Resolution Characterization of Sulfur-Assisted
Degradation in Alloy 800

Authors: S.Y. Persaud, F. Long, A. Korinek, J.M. Smith

PII: S0010-938X(18)30261-0
DOI: https://doi.org/10.1016/j.corsci.2018.06.010
Reference: CS 7566

To appear in:

Received date: 7-2-2018
Revised date: 6-6-2018
Accepted date: 8-6-2018

Please cite this article as: Persaud SY, Long F, Korinek A, Smith JM, High Resolution
Characterization of Sulfur-Assisted Degradation in Alloy 800, Corrosion Science
(2018), https://doi.org/10.1016/j.corsci.2018.06.010

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.corsci.2018.06.010
https://doi.org/10.1016/j.corsci.2018.06.010


High Resolution Characterization of Sulfur-Assisted Degradation in Alloy 800  

S.Y. Persaud1,2, F. Long1, A. Korinek3, and J.M. Smith2 

1Department of Mechanical and Materials Engineering, Queen’s University, Nicol Hall, 60 

Union Street W, Kingston, ON, K7L 2N8 

2Canadian Nuclear Laboratories, 286 Plant Road, Chalk River, ON, K0J 1J0, Canada 

3Canadian Centre for Electron Microscopy (CCEM), McMaster University, 1280 Main 

Street West, Hamilton, ON, L8S 4M1, Canada 

Corresponding authors, E-mail addresses: suraj.persaud@queensu.ca (S.Y. Persaud), 

jared.smith@cnl.ca (J.M. Smith), Tel.: +1613-533-6000 ext. 74015. 

Highlights 

 EAC, IGC, and pitting occurred in Alloy 800 exposed to a 280 °C acid-sulfate 

environment. 

 Nano-scale chemical characterization at crack tips revealed mixed Ti- and Cr-rich 

oxide(s) with sulfur incorporated. 

 Adsorption of sulfur leads to a poorly adherent mixed oxide/sulfide layer, propagating 

EAC via film-rupture. 

 Nano-scale characterization of pits revealed a 10 nm thick sulfur layer and minimal 

oxides.   

 Transition from EAC to pitting occurs at near-complete sulfur surface coverage, which 

limits oxide nucleation. 

 

Abstract 

Environmentally assisted cracking (EAC) initiation tests were carried out by subjecting Alloy 800 

tensile specimens to 0.55 mol/kg SO4
2- solution, pH280°C 3, at 280 °C using slow rise-time cyclic 

loading and in-situ crack detection. EAC, intergranular corrosion (IGC), and pitting were 

observed. Transmission electron microscopy analysis revealed Ti- and Cr-rich oxides in cracks, 

and sulfur incorporated in oxide(s) or as sulfide compound(s).  This oxide/sulfide film is likely 

impaired, producing a slip dissolution-type EAC mechanism.  For pitting, only a nano-scale sulfur 
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