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For ICET tests, one process of interest is the corrosion effect on metal and concrete coupons. One 
means of understanding the corrosion process is through direct examination of the corrosion 
products after the test is completed. For this purpose, corrosion products were collected when 
Test #2 was shut down (March 7, 2005). These corrosion products included (1) fine powders on a 
vertical piece of the submerged CPVC rack, (2) white residue on a horizontal piece of the 
submerged CPVC rack, (3) corrosion products on a submerged galvanized steel coupon, and (4) 
corrosion products on a submerged aluminum coupon. 
 
Corrosion products were collected by directly adhering the sample onto double-sided carbon tape 
suitable for SEM/EDS examination. After the samples were dried in air, a Au/Pd coating was 
applied to enhance the surface conductivity of the samples and to prevent possible charging 
problems during the SEM examination. For many samples, semiquantitative elemental analysis 
was performed on the accompanying EDS spectra. This appendix presents the SEM/EDS data 
that were generated on March 7, 2005 for each of the sample types identified above. Available 
logbook entries for this laboratory session are included in this appendix as transcribed notes. 
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Transcribed Laboratory Log 
 
Laboratory session from March 7, 2005 
 
T2D30 Samples—NRC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conditions:  15-kV, 1-nA beam current, Aperture = 2 
 
 
Product 1.  Corrosion Product (Powder) on CPVC 
 
Image: T2D30_Cor_Prod001 150 × SEI Figure B-1 
 T2D30_Cor_Prod002 1000 × SEI Figure B-2 
EDS: T2D30EDS1  EDS of Prod002 Figure B-3 
Image T2D30_Cor_Prod003 650 × SEI Figure B-4 
 
 
Product 2.  Corrosion Product Sediment on Rack 
 
Image: T2D30_Cor_Prod004 130 × SEI Figure B-5 
EDS: T2D30EDS2  EDS of Prod004 Figure B-6 
Image: T2D30_Cor_Prod005 130 × BSE on different area EDS3 

collected on bright particle in 
center right 

Figure B-7 

EDS: T2D30EDS3  Bright particle Figure B-8 
Image: T2D30_Cor_Prod006 1000 × SEI Figure B-9 
 T2D30_Cor_Prod007 40 × BSE overview Figure B-10 
 
 

Prod 2 

Prod 1 

T2D15
Filter 

Prod 3 Prod 4 

Low Flow Ext 
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Product 3.  Corrosion Product on Galvanized Steel 
 
Image: T2D30_Cor_Prod008 95 × BSE image Figure B-11 
EDS: T2D30EDS4  Center of agglomeration in 

image 008 
Figure B-12 

 T2D30EDS5  Above location of EDS4 Figure B-13 
 T2D30EDS6  Same as EDS4 but using 25kV Figure B-14 
 T2D30EDS7  Small tubular crystals Figure B-15 
Image: T2D30_Cor_Prod009 120 × BSE of crystal Figure B-16 
 T2D30_Cor_Prod010 55 × BSE lower part of sample Figure B-17 
EDS: T2D30EDS9  Spot on right side of image 010 Figure B-18 
 T2D30EDS10  Crystals at left of image 010 Figure B-19 
 
 
Product 4. Corrosion Product on Aluminum 
 
Image: T2D30_Cor_Prod011 90 × BSE overview Figure B-20 
Image: T2D30_Cor_Prod012 90 × SE image on another area Figure B-21 
EDS: T2D30EDS11  Spot on agglomeration in upper 

right of image 012 
Figure B-22 

 T2D30_Cor_Prod013 1000 × SE same area Figure B-23 
EDS: T2D30EDS12  EDS on center of 

agglomeration 
Figure B-24 
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Figure B-1.  SEM image (150×) for a Test-2 Day-30 sample of fine powder on a vertical 
piece of the submerged PVC rack (T2D30_Cor_Prod001_Fine Powder). 

 
 
 

 
 
Figure B-2.  SEM image at 1000× magnification for a Test-2 Day-30 sample of fine powder 

on a vertical piece of the submerged PVC rack 
(T2D30_Cor_Prod002_Fine Powder). 
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T2D30EDS1-Fine Powder.jpgT2D30EDS1-Fine Powder.jpg  
 

Figure B-3.  EDS counting spectrum for the SEM image shown in Figure B-2 suggesting 
that the fine powder may contain Mg salts (MgCO3 and/or Mg3(PO4)2) 

(T2D30EDS1-Fine Powder)  
 
 
 

 
 
Figure B-4.  Another SEM image at 650× magnification for a Test-2 Day-30 sample of fine 

powder on a vertical piece of the submerged PVC rack. The cylinder shaped debris is likely 
to be fiberglass (T2D30_Cor_Prod003_Fine Powder). 
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Figure B-5.  SEM image (130×) for a Test-2 Day-30 sample of white residue on a horizontal 

piece of the submerged CPVC rack (T2D30_Cor_Prod004_White Powder on Rack). 
 
 
 

 
 
Figure B-6.  EDS counting spectrum collected on the field of view at 130× magnification for 

the white residue shown in Figure B-5(T2D30EDS2). 
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The results from the chemical composition analysis for T2D30EDS2 are given in Table B-1. 
 
 

Table B-1.  The Chemical Composition for T2D30EDS2 
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Figure B-7.  Backscattered SEM image at 130× magnification for a Test-2 Day-30 sample of 

white residue on a horizontal piece of the submerged PVC rack 
(T2D30_Cor_Prod005_White Particle on Rack). 

 
 

T2D30EDS3.jpgT2D30EDS3.jpg
 

 
Figure B-8.  EDS counting spectrum collected on the bright particles shown in Figure B-7 

(T2D30EDS3). 
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The results from the chemical composition analysis for T2D30EDS2 are given in Table B-2. 
 
 

Table B-2.  The Chemical Composition for T2D30EDS3 
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Figure B-9.  SEM image at 1000× magnification for a Test-2 Day-30 sample of white residue 

on the horizontal piece of the submerged PVC rack 
(T2D30_Cor_Prod006). 

 

 
 
Figure B-10.  Backscatter SEM overview at 40× magnification of a Test-2 Day-30 sample of 
white residue on the horizontal piece of the submerged CPVC rack. (Looks similar to the 
corrosion product on galvanized steel) (T2D30_Cor_Prod007_White Particle on Rack). 
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Figure B-11.  Backscatter SEM image at 95× magnification of a Test-2 Day-30 sample of 
corrosion products on a submerged galvanized steel coupon (T2D30_Cor_Prod008_on Galv 

Steel Submerged). 
 
 

T2D30EDS4.jpgT2D30EDS4.jpg
 

 
Figure B-12.  EDS counting spectrum collected from the center of the SEM image shown in 

Figure B-11 (T2D30EDS4). 
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T2D30EDS5.jpgT2D30EDS5.jpg
 

 
Figure B-13.  EDS counting spectrum collected from the upper part of the SEM image 

shown in Figure B-11 (T2D30EDS5). 
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The results from the chemical composition analysis for T2D30EDS5 are given in Table B-3. 
 
 

Table B-3.  The Chemical Composition for T2D30EDS5 
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Figure B-14.  EDS counting spectrum collected from the center of the SEM image shown in 

Figure B-11 but using a 25-kV beam voltage (T2D30EDS6). 
 
 
 

T2D30EDS7 –on GalvSteel Tubular Crystal.jpgT2D30EDS7 –on GalvSteel Tubular Crystal.jpg
 

 
Figure B-15.  EDS counting spectrum for small tubular crystals in Figure B-11 suggesting 

that the corrosion products of galvanized steel are rich in Zn, P, and O 
(possible presence of Zn3(PO4)2). 
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The results from the chemical composition analysis for T2D30EDS7 are given in Table B-4. 
 
 

Table B-4.  The Chemical Composition for T2D30EDS7 
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Figure B-16.  Backscatter SEM image at 120× magnification for a Test-2 Day-30 sample of 

corrosion products on a submerged galvanized steel coupon (T2D30_Cor_Prod009_on Galv 
Steel Submerged). 

 
 

 
 

Figure B-17.  Backscatter SEM image at 55× magnification for a Test-2 Day-30 sample of 
corrosion products on a submerged galvanized steel coupon, annotated to show EDS sample 

locations (T2D30_Cor_Prod010_on Galv Steel Submerged). 
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T2D30EDS9~on SubmergedGalvSteel.jpgT2D30EDS9~on SubmergedGalvSteel.jpg
 

 
Figure B-18.  EDS counting spectrum collected from the spot EDS9 indicated in Figure B-17 

(T2D30EDS9~on Submerged Galv Steel). 
 
 

T2D30EDS10.jpgT2D30EDS10.jpg
 

 
Figure B-19.  EDS counting spectrum collected from the spot EDS10 indicated in Figure 

B-17 (T2D30EDS10). 
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The results from the chemical composition analysis for T2D30EDS10 are given in Table B-5. 
 
 

Table B-5.  The Chemical Composition for T2D30EDS10 
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Figure B-20.  Backscatter SEM image at 90× magnification for a Test-2 Day-30 sample of 
corrosion products on a submerged aluminum coupon (T2D30_Cor_Prod011_on 

Aluminum). 
 

 

 
 
Figure B-21.  SEM image at 90× magnification on another area of a Test-2 Day-30 sample of 

corrosion products on a submerged aluminum coupon (T2D30_Cor_Prod012_on 
Aluminum Submerged). 
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T2D30EDS11~on Aluminum spot glob.jpg
 

 
Figure B-22.  EDS counting spectrum for upper right spot in Figure B-21suggesting that the 

corrosion products of aluminum are rich in Al, Si, P, and O 
(T2D30EDS11~on Aluminum spot glob). 
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The results from the chemical composition analysis for T2D30EDS11 are given in Table B-6. 
 
 

Table B-6.  Chemical Composition for T2D30EDS11 
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Figure B-23.  SEM image at 1000× magnification of a Test-2 Day-30 sample of corrosion 
products on a submerged aluminum coupon 

(T2D30_Cor_Prod013_on Aluminum Submerged). 
 
 

T2D30EDS12~on Aluminum Center of Glob.jpg
 

 
Figure B-24.  EDS counting spectrum on the center of Figure B-23 suggesting that the 

corrosion products of aluminum are rich in Al, Si, P, and O 
(T2D30EDS12~on Aluminum Center of Glob). 
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The results from the chemical composition analysis for T2D30EDS12 are given in Table B-7. 
 
 

Table B-7.  The Chemical Composition for T2D30EDS12 
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