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Matter Your reference Your date
Bo Strémberg 2021-02-01

Stréalsikerhetsmyndigheten
171 16 Stockholm

DATA DELIVERY SKBdata-21-004

A data delivery has been compiled according to your request via e-mail/telephone, as
specified below:

Pa forfragan via Magnus Kronberg, SKB, har data gillande gravimetrisk analys
sammanstillts for leverans till Bo Stromberg, SSM. Leveransen ér en del av
kvalitetsgranskning LOT.

Comments to the delivery
Leveransen har godkiints av Johannes Johansson

The files included in the delivery are
Files included in the delivery are listed in text file(s) ListOfContents, as well as
file references when applicable.

Important information

If you have questions concerning a data delivery, always refer to the delivery
number given in the headline:

SKBdata YY nnn,

Questions concerning the delivery and/or the data in Sicada and/or GIS should be
directed to:
data.ut@skb.se

Questions concerning sampling, measurements, analysis and/or results should be
answered by the project leader or the data owner.

Data errors discovered should be reported to data.error@skb.se, or if possible to
Sicada Bug Report.

All deliveries are archived by SKB. Should someone need the same data, a copy or
an updated version can be requested by referring to the delivery number.

Please observe
e That Sicada is mainly a measurement database. Stored data are usually
calibrated and processed and of sufficient quality for further work.

e Thatitis up to you as requestor to ensure that the data you have received is
relevant for your intended purpose. SKB strongly recommend that you read
P-reports and other documentation. Keep in mind that data in reports may
have been processed and may therefore differ from the original data in
Sicada.

SVENSK KARNBRANSLEHANTERING AB

Norra Tullportsgatan 3, SE-742 31 Osthammar. Phone: +46-173-883 00. Org.No: 556175-2014. Seat in Stockholm. skb.se
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e That following established routines at the Swedish Land survey,
coordinates in Sicada are given in the order Northing, Easting, Elevation,
i.e. mathematical Y, X, and Z respectively..."

If there are any questions regarding this delivery, do not hesitate to contact me again.
Kind regards,

Alexandra Berglund

Swedish Nuclear Fuel and Waste Management Co

Business Support
Information Management

SVENSK KARNBRANSLEHANTERING AB




Activities for delivery SKBdata-21-004 (0:1)

Idcode Start Date Stop Date Site Secrecy Level Released By Version  Act Type Activity Type Title
KG0042G01 2019-11-19 00:00:00 2019-11-19 00:00:00 ASPO Restricted Andrew Gordon 1.0 MAO024 Gravimetric corrosion
KG0046G01 2019-11-19 00:00:00 2019-11-19 00:00:00 ASPO Restricted Andrew Gordon 1.0 MAO024 Gravimetric corrosion

Printout from SICADA 2021-02-02 12:50:51.
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Comments and activity data for delivery SKBdata-21-004 (0:1)

To find a specific activity in this document, do a text search on the activity id.

Activity MA024 - Gravimetric corrosion
Idcode: KG0042G01

Start Date: 2019-11-19 00:00:00

Stop Date: 2019-11-19 00:00:00

Secup:

Seclow:

Version: 1.0

Activity Id: 13436291

Secrecy Level: Restricted

Additional activity data:

Approved by (contractor): Andrew Gordon
Company: Swerea/Kimab
Compiled by: Helen Pahverk
Imported by: Maria Eriksson
Reviewed by: Helen Pahverk

Activity MA024 - Gravimetric corrosion
Idcode: KG0046G01

Start Date:  2019-11-19 00:00:00

Stop Date: 2019-11-19 00:00:00

Secup:

Seclow:

Version: 1.0

Activity Id: 13436292

Secrecy Level: Restricted

Additional activity data:

Approved by (contractor): Andrew Gordon
Company: Swerea/Kimab
Compiled by: Helen Pahverk
Imported by: Maria Eriksson
Reviewed by: Helen Pahverk
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SICADA - Activity types for delivery SKBdata-21-004 (0:1)

[activity_type] Gravimetric corrosion (MA024)
Short Description: Gravimetric corrosion
Long Description:

Gravimetric corrosion

To evaluate the mass loss for the corrosion coupons the principle method of repeated pickling according to standard
SS-EN ISO 8407:2014 was used. Initial weights of each coupon were obtained prior to exposure (see data table
pickling_ini). From the examination of earlier LOT packages it was expected that the corrosion products on the
coupons would consist mainly of cuprite (Cu.0) and so a pickling solution of sulfamic acid (5 %wt) was selected in
accordance with SS-EN I1SO 8407:2014, for 5 minutes with a cleaning interval of 1 minute. The results of the mass loss
analysis and appearance of coupons after pickling indicated that there existed another corrosion product closer to
the surface of the copper.

XRD analysis on the pickled coupon S2/P revealed a weak signal indicating the presence of chalcocite (Cu,S).
Therefore, a second pickling step was added to complete the mass loss analysis in hydrochloric acid (50 %wt) in
accordance with SS-EN ISO 8407:2014 for 20 minutes with cleaning intervals of 5 minutes. This procedure was first
tested on coupon S2/P with shorter cleaning intervals, before being implemented on the remaining coupons to
confirm the efficiency of the method and to ensure no adverse effects on the base material. This was confirmed by
measuring the surface defect depths before and after pickling. Despite the second pickling step in hydrochloric acid,
and that the pickling data indicated all corrosion products had been removed it was observed that some surface
deposits remained, therefore a third pickling step was implemented on S2/P using sulfuric acid according to SS-EN
ISO 8407:2014. (see data table pickling)

/text from project/

/2020-12-16 Malo/
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All files referenced by the activities for Data Delivery SKBdata-21-004
(0:1)

There are no files in the file storage referenced by the activities in
this data delivery.



Data Delivery SKBdata-21-004 (0:1)

Date: 2021-02-02

Delivered by: Veronika Linde
Delivered to, Company: SKB

Delivered to, Name: Magnus Kronberg
Description: Gravimetric corrosion

List Of Contents (directory is
L:\Datahantering\Dataleveranser\ar2021\SKBdata\1-10\SKBdata 21 004
MagnusK SSM\c dataleveransen\ )

pickling ini.xlsx
pickling.xlsx

table descriptions.rtf
exportlog.log

activity types.rtf
activity comments.rtf
activities.rtf

file references.txt

Total Number of files: 8 (+ this list of contents)
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SPECIMEN PICKLING_ACID
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PICKLING_NO DURATION TOTAL_PICKLING_TIME WEIGHT_AFTER_PICKLING
1 1 1 8,4068
2 1 2 8,4068
4 1 4 8,4068
4 1 4 12,1401
9 5 25 12,1390
13 4 20 12,2978
9 2 14 4,2180
20 2 30 11,7483
8 5 20 11,8917
13 4 20 11,7486
5 1 5 12,2992
5 1 5 12,1404
8 5 20 12,1394
3 1 3 4,2183
6 0 5 11,7525
6 5 10 12,1399
15 1 22 11,7487
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9 1 6 12,2990
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2 1 2 12,1404
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7 5 15 11,8921
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14 1 21 11,7487
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7 5 15 11,8752
8 0 5 11,7525
5 2 6 4,2180
3 1 3 11,7539
8 5 20 11,8748
10 2 8 11,7510
9 5 25 11,8745
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6 5 10 11,8754
1 4 12 11,7498
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(YYYY-MM-DD hh:mm) (number) (m**2)  (g/cm?) (year) (8)

ACTIVITY_ID SITE ACTIVITY_TYPE PROJECT IDCODE ERROR_FLAG SIGN START_DATE SAMPLE_ID SPECIMEN SAMPLE_AREA DENSITY EXPOSURE_DURATION INITIAL_WEIGHT COMMENT _INDAT QC_OK ACTIVITY_ID_HAS_COMMENT
13436291 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0042G01 Andrew Gordon 2019-11-19 00:00:00 1 betref 0,0028660 89 20 8,4068 2021-01-21 08:53:53 * N
13436291 ASPO MA024 KBP1019 Brytning och utvardering av LOT KG0042G01 Andrew Gordon 2019-11-19 00:00:00 2 reflL 0,0024931 89 20 12,1421 2021-01-21 08:53:53 * N
13436291 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0042G01 Andrew Gordon 2019-11-19 00:00:00 6 S2M 0,0020283 89 20 11,8978 2021-01-21 08:53:53 * N
13436291 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0042G01 Andrew Gordon 2019-11-19 00:00:00 7 s20 0,0020248 89 20 11,9175 2021-01-21 08:53:53 * N
13436291 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0042G01 Andrew Gordon 2019-11-19 00:00:00 8 refk 0,0024856 89 20 12,3030 2021-01-21 08:53:53 * N
13436291 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0042G01 Andrew Gordon 2019-11-19 00:00:00 9 s2p 0,0020242 89 20 11,7604 2021-01-21 08:53:53 * N
13436291 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0042G01 Andrew Gordon 2019-11-19 00:00:00 10 betref2 0,0037705 89 20 4,2184 2021-01-21 08:53:53 * N
13436292 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0046G01 Andrew Gordon 2019-11-19 00:00:00 1 betref 0,0028660 89 20 8,4068 2021-01-21 08:53:53 * N
13436292 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0046G01 Andrew Gordon 2019-11-19 00:00:00 2 reflL 0,0024931 89 20 12,1421 2021-01-21 08:53:53 * N
13436292 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0046G01 Andrew Gordon 2019-11-19 00:00:00 3 A3l 0,0020302 89 20 11,9518 2021-01-21 08:53:53 * N
13436292 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0046G01 Andrew Gordon 2019-11-19 00:00:00 4 A3) 0,0020312 89 20 11,9373 2021-01-21 08:53:53 * N
13436292 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0046G01 Andrew Gordon 2019-11-19 00:00:00 5 A3L 0,0020280 89 20 11,9451 2021-01-21 08:53:53 * N
13436292 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0046G01 Andrew Gordon 2019-11-19 00:00:00 8 refk 0,0024856 89 20 12,3030 2021-01-21 0 3 * N
13436292 ASPO  MA024 KBP1019 Brytning och utvardering av LOT KG0046G01 Andrew Gordon 2019-11-19 00:00:00 10 betref2 0,0037705 89 20 4,2184 2021-01-21 08:53:53 * N



Descriptions of data queries for Data Delivery SKBdata-21-004 (0:1)

Description of query pickling_ini

Column Unit Description

activity_id Activity identification number

site Investigation site name

activity_type Activity type code

project Project

idcode Object or borehole identification code

error_flag If error_flag = "™*" data is missing or incorrect

sign If name (of manager) is set - data released for further use

start_date YYYY-MM-DD Start date and time of activity YYYY-MM-DD hh:mm
hh:mm

sample_id number Samples identification number

specimen Name of the specimen

sample_area m**2 Area of the sample

density g/cm? Density of the sample

exposure_duration year Number of years of exposure

initial_weight g Initial weight of the sample before pickling

comment Comment

_indat <Description is not available>

qc_ok Data row quality check status (QC)

SICADA - description of pickling_ini

[SKB Table]

--- Short Description: ---

Initial values of the sample before pickling

--- Long Description: ---

Initial values of the sample before pickling

Initial values of the sample before pickling such as sample area, density and initial weight.

/2020-12-16 Malo/
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Description of query pickling

Column Unit Description

activity_id Activity identification number

site Investigation site name

activity_type Activity type code

project Project

idcode Object or borehole identification code

error_flag If error_flag = "*" data is missing or incorrect

sign If name (of manager) is set - data released for further use

start_date YYYY-MM-DD Start date and time of activity YYYY-MM-DD hh:mm
hh:mm

sample_id number Samples identification number

specimen Name of the specimen

pickling_acid Pickling acid

pickling_no number Order of pickling (1-n)

duration min Duration of pickling for this specific pickling number

total_pickling_time min Total time of pickling

weight_after_pickling g Weight of the sample after pickling

comment Comment

_indat <Description is not available>

qc_ok Data row quality check status (QC)

SICADA - description of pickling

[SKB Table]

--- Short Description: ---

Pickling of coupons

--- Long Description: ---

Pickling of coupons

Gravimetric analysis

To evaluate the mass loss for the corrosion coupons the principle method of repeated pickling according to standard

SS-EN ISO 8407:2014 was used. Initial weights of each coupon were obtained prior to exposure by Clay Technology.

From the examination of earlier LOT packages it was expected that the corrosion products on the coupons would

consist mainly of cuprite (Cu20) and so a pickling solution of sulfamic acid (5 %wt) was selected in accordance with

SS-EN ISO 8407:2014, for 5 minutes with a cleaning interval of 1 minute. The results of the mass loss analysis and

appearance of coupons after pickling indicated that there existed another corrosion product closer to the surface of

the copper.
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XRD analysis on the pickled coupon S2/P revealed a weak signal indicating the presence of chalcocite (Cu,S).
Therefore, a second pickling step was added to complete the mass loss analysis in hydrochloric acid (50 %wt) in
accordance with SS-EN 1SO 8407:2014 for 20 minutes with cleaning intervals of 5 minutes. This procedure was first
tested on coupon S2/P with shorter cleaning intervals, before being implemented on the remaining coupons to
confirm the efficiency of the method and to ensure no adverse effects on the base material. This was confirmed by
measuring the surface defect depths before and after pickling. Despite the second pickling step in hydrochloric acid,
and that the pickling data indicated all corrosion products had been removed it was observed that some surface
deposits remained, therefore a third pickling step was implemented on S2/P using sulfuric acid according to SS-EN
ISO 8407:2014. Full details of the pickling procedure and results can be found in Appendix D.

/text sent from project/
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Printout from SICADA 2021-02-02 12:50:50.
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