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SUBJECT: 1998 Gordon Research Conference on Localized Corrosion
Charge No. 20-1402-158

DATE/ PLACE: July 5-10,1998
Colby-Sawyer College, New London, NH

AUTHORS: Narasi Sridhar and Sean Brossia {

PERSONS PRESENT: Attendance list attached

BACKGROUND AND PURPOSE OF TRIP: )
The conference was attended as part of a staff professional development course / meeting. The objective of

j
the Gordon Research conferences are to promote free exchange of the latest knowledge in chosen areas of
specialization. The aqueous corrosion conference is held every two years. In the last two conferences, in
addition to invited presentations on fundamental advances in corrosion, a large number of posters have been l

presented adding to the breadth of knowledge presented at these meetings. )

SUMMARY OF PERTINENT POINTS: !

The conference program is attached. Gordon conference rules do not permit publication of formal
proceedings. For the second time, there were as many as 60 posters presented throughout the five days of
the conference which enhanced the t2chnical content of the conference considerably. The presentations i

provided a good balance between application and mechanism oriented topics.

The conference started with two presentations related to nuclear power generation. The first by ,

Peter Andresen of General Electric (GE) attempted to give a comprehensive summary of studies conducted {
by GE on stress corrosion cracking of steels and stainless steels in high temperature water. The presenter j
cmphasized two points: (i) the crack growth rate data showed large scatter that challenged analysis and j
(ii) the crack tip potential and crack tip chemistry played important roles in determining crack growth rate.
The effect of noble metal additions which increase the cathodic kinetics in the crack tip region and
introduction of oxygen into the crack tip on reducing crack growth rate were cited as evidence for the
importance of crack tip chemistry. Dr. Andresen also indicated that threshold stress intensities were not
observed in their testing and that this is a function of the resolution limit of crack growth measurement. The
models for waste package performance assessment weie reviewed by David Shoesmith, formerly of Atomic |

| Energy Canada Limited (AECL) and presently at the University of Western Ontario. He focused mainly on
'

! the waste package models relevant to the Canadian program with secondary discussion of the U.S. (only
DOE resultsh Swedish, and Swiss programs. In the limited time available, he chose to devote most of his j
presenTi:,n to an overview of the different approaches in the various programs, thus leaving the impression j
that the models lacked sound mechanistic bases.
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The differences in the electrochemical characteristics of different n: metallurgical phases were examined by j
Gerry Frankel(Ohio State University) using the Atomic Force Microscope (AFM)in a non-contact mode.

|
This technique essentially measures the difference in volta potential in different phases in dry air and may
be useful in identifying intermetallic particles at the surface of an alley (e.g., Al alloys used in aircraft |

applications). The resolution limit is about 5 to 10 pm.

Ivan Cole (Central Scientific and Industrial Research Organization (CSIRO), Australial discussed the
long-term atmospheric corrosion test results and their relationship to world-wide climatic changes. He noted
the highly complex role of pollutants on corrosion in marine environments. The effect of aluminum hydroxy
carbonate gel formation on increasing the corrosion rate was noted. Reliability of electronic components in
military systems was discussed by Jeff Braithwaite (Sandia National Laboratory). While the models he
proposed were not particularly sophisticated, of interest was the availability of a web site where failure
models can be incorporated in a reliability analysis framework. The reliability tool, called Cassanda
exoskeleton (CRAX) is a CORBA compliant interface that provides various probabilistic drivers which can
interface with any deterministic model supp'ied b; the user. The tool is available at
http:// reliability.sandia. gov /crax.

|
The investigations of passive film on iron using X-ray Absorption Near Edge Spectroscopy (XANES) was {
presented by Sanna Virtanen. Among a variety of interesting results, she showed that the passive film
composition in borate behaves differently from that in phosphate buffer. Her presentation elicited numerous

,

comments and criticism. The main criticism was that her presentation focused on one line of investigation |
and failed to provide sufficient background information on results of other previous studies. Other comments
included lack of mention of other film propenies including the degree of crystallinity, semiconductive nature,
and the potential distribution inside the film as well as the blocking effect of phosphate and the incorporation
of borate or phosphate in the film. An interesting presentation of microsensors using porous silicon as a
method to capture species to be analyzed was presented by Walter Schulze (Heinrich Heine University).

*

' - A new electrochemical spectroscopy technique called electrohydrodynamic impedance was discussed by
Mark Orazem (University of Florida). The technique involves modulation of rotation speed of an electrode
while maintaining constant current or constant potential. The changes in potential (at constant current) or
current (at constant potential) due to changes in velocity are then measured. The technique can separate out
the various transport controlled reactions from surface blocking reactions, whereas the conventional
stationary impedance technique cannot distinguish between various transport processes. However, the
technique is new and has not been completely analyzed. The various flow regimes in a three-phase mixture
of gas, water, and oil were described by Paul Jepson (Ohio University). He made the point that slug flow
conditions are extremely detrimental to pipelines because of the impingement effect of gas bubbles and the
resultant ineffectiveness of corrosion inhibitors.

The fundamental bases for electrochemical noise measurements were described very thoroughly by
Fracois Huet (University of Paris). His discusson provided a sound background of the technique for both
the novice and moderately experienced users. Rob Kelly (University of Virginia) discussed various

| mechanistic models of crevice corrosion and presented the results generated by his laboratory over the last
'

several years on the role of ohmic potential drop and chemistry change in initiating crevice corrosion. He
emphasized the role of cathodic reactions inside the crevice in mitigating crevice acidification.
Martin Straatman (Friedrich-Alexander University) presented a wide ranging discussion of the mechanismi

of corrosion of coated metal and the development of ordered monolayers for corrosion protection. However,
it appears that despite considerable scientific understanding of the processes leading to the formation of
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organized monolayers and corrosion of metals under these coatings, economically viable coating systems
are far from commercialization at present. Nevenheless, these types of coatings may potentially help replace

-

environmentally sensitive chromate coatings.
|

Christofer Leygraf (Royal Institute of Technology, Sweden) presented a new avenue of study in Sweden
related to the environmental pollution due to dissolved metals from architectural components. Specifically,
the Swedish government is concerned about copper, lead, and zine corrosion from centuries old buildings
in Sweden and the resultant toxic side effects. Leygraf presented some preliminary bounding calculations
of the release and associated health risks of these cations suggesting that these may not be significant.

The last session was composed of a panel discussion of the flavor and nature of corrosion research in the next

century involving Koji Hashimoto (Tohoku University), Jerry Kruger (Johns Hopkins University),
Alison Davenpon (University of Manchester), Martin Kendig (Rockwell International Science Center) and

i Roger Newman (University of Manchester Institute of Technology). The panel r embers each gave a short
'

presentation of the issues that they see facing corrosion science and technology. Nearly all of the panelists
viewed the application of new analytical techniques and electrochemical tools to corrosion issues as critical

to the future of this area. The panelists also felt that reliability assessment, life prediction, and computer
modeling were going to play an even more important role in corrosion research in the future for the
application of corrosion science to corrosion engineering problems.

IMPRESSIONS AND CONCLUSIONS:

The question that was asked at the beginning of the conference was whether important new developments
are taking place in aqueous corrosion to warrant holding Gordon Research conferences. The presentations

; indicated that important developments are taking place, although they are incremental in nature. The
discussions among conference attendees reinforced the need to apply fundamental, mechanistically-oriented
research towards predictive modeling, an area of much interest to CNWRA and the NRC. The conference
provided a venue for formal and informal exchange of information and many of the chosen topics were of
interest to the CNWRA staff for NRC related work. In addition to the oral sessions, the posters shed further
light on the various research directions throughout 6e world in corrosion. For the first time in Gordon
Conference history, there were representatives from 16ia, India, and the Peoples Republic of China
enhancing the breadth of experience represented at the conte:mnce.

t

PROBLEMS ENCOUNTERED: j

None.

PENDING ACTIONS:

A number of areas for intemal research and development focused towards NRC HLW program and work
for others were identified. These will be discussed with other members of CNWRA for future proposals.
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RECOMMENDATIONS:
, .

'Ihe NRC and CNWRA should continue attending the Gordon Research conference on this subject.
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| MAHMOUD H ABD ELHAMID Phone: 814-865-2744
-

PENNSYLVANIA STATE UNIVERSITY Fax: 814-865 2917
DEPT OF MATERIALS SCIENCE & ENGINEERING Email: MHA2@PSU EDUI
2009 STEIDLE BUILDING
UNIVERSITY PARK, PA 16802

Partcipatic1: Poster Presenter

ElJ1 AKlYAMA Phone: 614 292 2749
THE CHIO STATE UNIVERSITY Far 614-292-1573

| 477 WATTS HALL Email:
AKlYAMA@ER6.ENG. OHIO-STATE EDU2041 COLLEGE ROAD
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Participation: Poster Presenter

!

.

ANTONIO J ALDYKIEWICZ Phone: 617-498-4542
}GRACE CONSTRUCTION PRODUCTS Far 617-4984360

W.R. GRACE 7 COMPANY - CONN. Email:
ANTONIO.J.ALDYKIEWIC3.JR@ GRACE.62 WHITTEMORE AVENUE C

CAMBRIDGE, MA 02140 Participation: Attendee

|

KERRY N ALLAHAR Phone: 352 3924208
UNIVERSITY OF FLORIDA Fax: 352-392-9513
DEPT OF CHEMICAL ENGINEERING Email: KERRY @ ELECTRO.CHE UFL.EDU

,
GAINE". ALLE, FL 32611 Participation: Poster Presenter

!

PETER ANDRESEN Phone: 518-387 5929
GE R&D Far 518-387-7007
RIVER RCAD, Ki 3A39 Email: ANDRESCN@CRD.GE.COM

SCHENECTADY, NY 12301 Participation: Speaker

GAUTAM BANERJEE Phone: 219431-9397
| UNIVERSITY OF NOTRE CAME Far 2194 31-8366

DEPARTMENT OF CHEMICAL ENGINEERING Email: GAUTAM.BANERJEE 3@ND EDU
182 FITZPATRICK HALL
NOTRE DAME, IN 46556 Participation: Poster Presenter

BJORN BEVERSKOG Phone: 474 9212200
INST. FOR ENERGY TECHNOLOGY Far 474 9212470
OECD HALDEN REACTOR PROJECT Email: BJORNCHRP.NO
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JEFFREY BRAITHWAITE Phone: 505444 7749 .

3

SANO4A NATIONAL LABORATORIES Far 505444 7910

MS 0340 DEPARTMENT 1832 Email: JWBRAITOSANDIA. GOV

PO BOX $800
ALBUCUEROUE, NM 87185 0340 Partcpation: Speaker , ,

SEAN BROSSIA Phone: 210 522-5797

SOUTHWEST RESEARCH INSTITUTE Far 210-522-5164

6220 CULEBRA ROAD Emait SBROSSIAOSWRI.EDU

SAN ANTONIO, TX 78238 Participation: Attendee

GLEN BROWN Phone: 81-45-5631141

KEIO UNfVERSITY Far 81 45-5635967

FACULTY OF SCIENCE AND TECHNOLOGY Emait EROWN@ CHEM.KEIO.AC.JP

DEPT.OF CHEMISTRY,3-141 HlYOSHI

YOKOHAMA, 223 Participation. Poster Presenter

JAPAN

RUDY BUCHHEIT Phone: 614-292 4085

OHIO STATE UNIVERSITY Far 614-292 9857

DEPT OF MATERIALS SCIENCE & ENGINEERING Emait SUCHHEIT.8@OSU EDU
477 WATTS HALL,2041 COLLEGE ROAD

COLUM8US. CH 43210 Participation: Discussion Ldr

THOMAS DAVID BURLEIGH Phone: 412 424-0575

UNIVERSITY OF PITTSBURGH Far 412 424-8069

MATERIALS SC:ENCE & ENGINEERING DEPT Emait BURLEIGH@ENGRNG.PITT EDU
ROOM 848, BENEDUM HALL

PITTSBURGH, PA 15261 0001 Participation: Attendee

G. T BURSTEIN. Phone: 44-1223-334361

UNIVERSITY OF CAMBRIDGE Far 44-1223-334567

DEPT OF MATERIALS SCIENCE & METALLURGY Emait GTB1000@ CAM.AC.UK

PEMBROKE STREET
CAMBRIDGE, C82 307 Participation: Discussion Ldr

UK

KERIM M CETIN Phone: 814463-7511

PENNSYLVANIA STATE UNIVERSITY Far 814463 0490

' DEPT. OF ENGIN. SCl. & MECHS. Emait KERIM@EMAILPSU EDU
227 HAMMOND BUILDING
UNIVERSITY PARK, PA 16802 1401 Participation: Poster Presenter

WENDY R CIESLAK Phone: 5054444633
Far 505444-7910

P.O. BOX $800 Emait
MS-0340 .

ALBUQUERQUE, NM 871854 340 Partcpation: Poster Presenter
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i IVAN COLE Phone:
CSIRO

Fax:
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Particpahon: SpeakerAUSTRALIA

JEFFREY A COLWELL Phone: 614-424-4528BATTELLE COLUMBUS
Fax: 614 424-4065505 KING AVENUE
Email: COLWELL@BATTELLE.ORG

COLUMBUS, OH 43201
Participscon: Attendee

BRIAN J CONNOLLY Phone: 804-982-5792
UNIVERSITY OF VIRGINIA Fax- 804-982 5799
DEPT OF MATERIALS SCIENCE Email: BJC8M@ VIRGINIA.EDU

CHARLOTTESVILLE VA 22903 Participation: Poster Presenter

KEVIN R COOPER Phone: 804-982-5682
UNIVERSITY OF VIRGINIA Fax: 804-982 5799
DEPT OF MATERIALS SCIENCE & ENGINEERING Email: KRC40@ VIRGINIA.EDUTHORNTON HALL
CHARLOTTESVILLE, VA 22903

Participation: Poster Presenter

BERNARD S COVINO Phone: 541 967 5828
U S. DEPARTMENT OF ENERGY Fax: $41967-5914
ALBANY RESEARCH CENTER Email: COVINO@ALRC. DOE. GOV1450 CUEEN AVENUE, S.W.
ALBANY, OR 97321

Partiop& don: Poster Preser:ter

ALISON J DAVENPORT Phone: 44-1612003540
UNIVERSITY OF MANCHESTER Fax- 44-1612003586
MANCHESTER MATERIALS SCIENCE CENTRE Email: A. DAVENPORT @ MAN.AC.UK
GROSVENOR STREET
MANCHESTER, M17HS

Participation: Speaker
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'

LUCA DE ROSA Phone: 339-81 7682402
DIMP. UNIVERSITY OF NAPLES Fax: 33fe-817682404
PIAZZALE TECCHIC 80 Email: LUCEROSA@UNINA.lT

'

| NAPLES. 80125 Partiopation: Poster Presenter
ITALY
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VIMAL H DESAl Phone: 407 823 5777
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ORLANDO FL 2450 Participation: Poster Presenter

LAWRENCE !)EVRIES Phone: 801-581 7101
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U

COLLEGE OF ENGINEERING
SALT LAKE CITY, UT 84112 Participation: Monitor

JAMES C EARTHMAN Phone: 949-824-5018

UNIVERSITY OF CALIFORNIA, IRVINE Fax: 949-824-2262

CBEMS Email: EARTHMAN @UCf.EDU

ET 916
1RVINE, CA 92697 2575 Partiopation: Attendee

MARC A EDWARDS Phone: 540-231 7236

Fax- 540-231 7916

DEPT OF CIVIL ENGINEERING Email: EDWAP"f)VT.EDU
407 NES
BLACKSBURG, VA 24061-0248 Partiopation: Attendee

ZHI FANG Phone: 612 4 82 9493

UNIV. OF MINNESOTA Fax: 612-484 5735

22 RED FOX ROAD Email: FANG @CEMS.UMN.EDU

NORTH OAKS. MN 55127 Participate: Poster Presenter

GERALD S FRANKEL Phone: 614-888-4128

OHIO STATE UNIVERSITY Fax: 614-292 1537

DEPT OF MATERIALS SCIENCE & ENGINEERING Email:' FRANKEL10@CSU.EDU

2041 COLLEGE ROAD
COLUMBUS, CH 43210 Partiopation: Vice Chair

ROBERT P FRANKENTHAL Phone: 908-582 4032 ;

GELL LABS., LUCENT TECHNOLOGIES Fax- .908-582-2226 1

ROOM 1E-217 Email: RFRANKENTHALOBELL LABS COM
700 MOUNTAIN AVENUE i
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|

|

!
- - -- - - -

.. .._ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ J



Fe
, .

"

| CODY FRIESEN Phone: 602 965-4760,
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MINORU FUJITA Phone: j
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|

JOSE R GALVELE Phone. 541-754-7390 J
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AVDA LIBERATADOR 8250

I BUENOS AIRES, CA. (ED.1429 Participation: Poster Presenter
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LIJUN GAO Phone: 908-730-2136 1

EXXON RESEARCH AND ENGINEERING COMPANY Fax: 908-730-3314
ROUTE 22 EAST Emait LGAO@ERENJ.COM
CLINTON TOWNSHIP
ANNADALE, NJ 08801 Partespation: Poster Presenter

i

LUIS GARFIAS Phone: 612-624-0281
UNIVERSITY OF MINNESOTA Far 612 426-7246

DEPT OF CHEMICAL ENG & MATERMLS SCIENCE Emat GARFMS@CEMS.UMN EDU
151 AMUNDSON HALL
MINNEAPOLIS, MN 55455 Partiopation: Poster Presenter

BERERA P GEETHA Phone: 617 253-3629
MIT Fax- 617 253-8745
8-204, CORROSION LABORATORY Emait BERERA@MIT.EDU
77 MASSACHUSETTS AVENUE
CAMBRIDGE, MA 02139 Participation: Poster Presenter

|

MADAN GOPAL Phone: 614 593-9945

CHIO UNIVERSl1Y Fax: 614-593-9949
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MICHAEL J GRAHAM Phone: 613-993 3548

NATIONAL RESEARCH COUNCIL CANADA Far - 613 952-6337
INST FOR MICROSTRUCTURAL SCIENCES Emat MIKE. GRAHAM @NRC.CA
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1
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Phone: 423 483-2141
DOUGLAS C HANSEN
EG&G INSTRUMENTS, INC. Far 423-425 1334

801 EOUTH ILLINOIS AVE. Email: DOUG HANSEN@EGGINC.COM

KNOXVILLE, TN 37831 Participation: Attendee
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TAKUMI HARUNA
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MERJA HERRANEN Phone: 46 184713724
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