o Minutes:
T atcriais Technology Institute Conference Call

Microbiological Corrosion of Super Hyper Duplex and
Austenitic Stainless Steels (301)

Date: November 29, 2017
Time: 11:00 AM Eastern Time
Place: GTM call

Agenda: To discuss the draft SPS of project prepared by Katie Day and Pradip Khaladkar
Participants:

Sean Brossia, Koch Industries
Katie Day, Sandvik

Pradip Khaladkar, MTI

Ed Naylor, AkzoNobel
Marcelo Senatore, Sandvik
Steve Springer, Chemours

Notes

<+ A 65-minute conference call was held on November 29, 2017 to review the draft SPS
(Attachment A).

% The question raised by Chuck Young and supported by Brian Saldanha was discussed
first. They had questioned the focus on duplex and austenitic stainless steels to the
exclusion of other metals such as Ti. The team felt that it would make the project too
large by encouraging others to start adding candidates (Mission Creep) and that the
current list of materials might, in fact, be too large. It was felt that additional phases of
the project could be created to include other metals.

«» A great deal of discussion took place about the ability to reproduce corrosion in the lab.

Failures of previous attempts were cited in support of this concern. This led to the need

to create a “pre-project”.
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% Pre-project or Phase | would include a demonstration by the contractor that

0 They can induce corrosion in the untreated water samples supplied by member
companies that are known to induce MIC.
0 They can induce similar corrosion in synthetic solutions that are specific to certain
MIC environments.
++ This phase will include 316L and 2205 plain and welded coupons in three water samples
provided by member companies (TBD) - what about the synthetic solutions?

0 The need to transport the water samples quickly to the lab was emphasized. The
sample acquisition and transport protocols for these water samples need to be
defined by the contractor. Contaminants of other elements such as Mn was a
concern and the contractor has to address it. Submitted water samples need to be
characterized as to water quality, pH, contaminants, oxygen level, In contrast, the
synthetic samples would also need to be characterized so that the corrosion is purely
MIC induced, and not pitting due to another reason.

+ We also talked about identifying the optimum temperature for the test, and would need
contractor input for that as well.

Path forward

+ Re-write the SPS as Phase | with a change in scope.
Resp: Katie Day

+ ldentify three sources of water samples (Send suggestions to Katie)
Resp: Katie Day

Next conference call: To be held after new draft SPS is ready. Estimated day for the call: Mid-
January 2018
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Mﬁ Materials Technology Institute

Strategic Project Summary (SPS)
Version Date: 11/01/2017

“Maximizing resources through a global netwark of materials specialists”

Microbiologically Induced Corrosion of lean super hyper duplex
and Stainless Steels

Introduction

Background

Objectives

Scope

Benefits to CPI

date

The objective of the project is laboratory evaluation of microbiologically induced
corrosion (MIC) on lean, super, hyper duplex and stainless steel.

MIC is present in chemical processing industry (CPI) in any process that involves
water where microbes grow because of environmental factors. MIC is responsible
for failures of piping and equipment resulting major losses on utility for member
companies. In the past MTI has attempted a MIC study that did not produce any
results. There is strong desire in the industry to determine the relative performance
of duplex stainless steels so appropriate materials selections can be made and
failures are either predicted and preferably avoided.

Define behavior parameters such as visual appearance of corrosion (pitting)
microstructural changes (end grain attack) and rate of progression of various
stainless steels in MIC containing environments

Scope to include the evaluation of 3 MIC environments (TBD by the team) at a
single temperature (TBD). Alloys to be included are CDAMCU, CF8M, 316L, 254
SMO, 2507, 2205, 2304, 2101, AL6XN, 2003, 2707, 7 Moly

There is little data in the public sphere on MIC and the performance of duplex
stainless steels. This study will impact material selection choices in instances where
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MIC may be present to eliminate the need for biocides and increase reliability of
tubing and piping.

Project Details

Project
Deliverables

The deliverable will be a written report of our findings including a chart with
corrosion behavior of alloys tested in different bacteria environments. Guidance on
the use of the data in selecting, fabricating, maintaining, repairing and replacing the
damaged equipment is to be included.

Timing & Project  The project will require approximately [2] years to complete. Here is the
Duration preliminary plan.

Year Spending Task or Phase
2017 Define SPS and complete review
2018 Unknown RFQ, selection of the contractor and contract
awarded
2019 Unknown Work complete and report issued
Current Here are the MTI members who are developing this project. (if the list is large,
Participants then just enter the number of companies and identify some key players if

appropriate.)

First Name Last Name Company

Potential Funding Here are the potential project funding sources for this project;

Sources e MTI direct and in-kind funding

e SwRI, Bioclear of The Netherlands.

Commercial
Considerations

The project result is not a new process, product, or instrument. MTI will just
publish the results. It will be up to member companies to draw conclusions and
determine any commercialization opportunities.
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Potential
Problems This project could be stopped if the contractor is not able to produce corrosion in
the laboratory.

Exact Wording to be used

Summary This Strategic Project Summary was prepared by Katie Day (Sandvik) and Pradip
(Authors) Khaladkar (MT]I), a. Footer will have version and date reference.
Publishing A decision about the team which decides the nature of publication will be made
later.
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