Author’s Accepted Manuscript

ok Applied Radiation and
Is

Application of thin layer activation technique for
monitoring corrosion of carbon steel in hydrocarbon
processing environment

R.C. Saxena, Jayashree Biswal, H.J. Pant, J.S.
Samantray, S.C. Sharma, A.K. Gupta, S.S. Ray

ScienceDirect.

www.elsevier.convlocate/apradiso

PII: S0969-8043(17)31439-2
DOI: https://doi.org/10.1016/j.apradiso.2018.01.044
Reference: ARI8252

To appear in:  Applied Radiation and Isotopes

Received date: 19 December 2017
Revised date: 19 January 2018
Accepted date: 31 January 2018

Cite this article as: R.C. Saxena, Jayashree Biswal, H.J. Pant, J.S. Samantray,
S.C. Sharma, A.K. Gupta and S.S. Ray, Application of thin layer activation
technique for monitoring corrosion of carbon steel in hydrocarbon processing
environment, Applied Radlation and Isotopes,
https://doi.org/10.1016/j.apradiso.2018.01.044

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 galley proof before it is published in its final citable 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://www.elsevier.com/locate/apradiso
https://doi.org/10.1016/j.apradiso.2018.01.044
https://doi.org/10.1016/j.apradiso.2018.01.044

Application of thin layer activation technique for monitoring corrosion of carbon steel in
hydrocarbon processing environment

R.C. Saxena®, Jayashree Biswal®, H.J. Pant®", J.S. Samantray® , S.C. Sharma®, A.K.
Gupta‘, S.S. Ray®

%Chemical Sciences Division, Indian Institute of Petroleum, Mohkampur, Haridwar Road,
Dehradun 248005, India
P|sotope and Radiation Application Division, “Nuclear Physics Division, Bhabha Atomic
Research Centre, Trombay, Mumbai 400085, India
*Email: hjpant@barc.gov.in, Tel. No.: +91 22 25593854

ABSTRACT

Acidic crude oil transportation and processing in petroleum refining and petrochemical
operations cause corrosion in the pipelines and associated components. Corrosion monitoring is
invariably required to test and prove operational reliability. Thin Layer Activation (TLA)
technique is a nuclear technique used for measurement of corrosion and erosion of materials. The
technique involves irradiation of material with high energy ion beam from an accelerator and
measurement of loss of radioactivity after the material is subjected to corrosive environment. In
the present study, TLA technique has been used to monitor corrosion of carbon steel (CS) in
crude oil environment at high temperature. Different CS coupons were irradiated with a 13 MeV
proton beam to produce Cobalt-56 radioisotope on the surface of the coupons. The corrosion
studies were carried out by subjecting the irradiated coupons to a corrosive environment, i.e,
uninhibited straight run gas oil (SRGO) containing known amount of naphthenic acid (NA) at
high temperature. The effects of different parameters, such as, concentration of NA, temperature
and fluid velocity (rpm) on corrosion behavior of CS were studied.
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