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This appendix presents the ESEM/EDS results of Test #4, Day-30 raw and baked cal-sil samples 
submerged in a low-flow zone. The cal-sil samples were collected on the date Test #4 was shut 
down (June 23, 2005). ESEM was employed to analyze the hydrated cal-sil samples without any 
coating under a low-vacuum condition (i.e., 80 Pa) to minimize the modification of the cal-sil 
samples through a drying process. The ESEM/EDS analytical results of the cal-sil samples were 
obtained on June 30, 2005. EDS results provide a semi-quantitative elemental analysis of the 
sample compositions. 
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Submerged Raw Cal-Sil (Low-Flow) Exterior 
 
Image: T4RCEX01 100 × ESEM image Figure D-1 
 t4rcex02 500 × ESEM at higher magnification Figure D-2 
EDS: t4rcex03  EDS on whole image t4rcex02 Figure D-3 
 
 
 
Submerged Raw Cal-Sil (Low-Flow) Interior 
 
Image: t4rcin04 100 × ESEM image Figure D-4 
 t4rcin05 500 × ESEM at higher magnification Figure D-5 
EDS: t4rcin06  EDS of whole image t4rcin05 Figure D-6 
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Low-Flow Exterior Submerged Baked Cal-Sil 
 
Image: T4BCEX07 100 × ESEM image Figure D-7 
 t4bcex08 500 × ESEM at higher magnification Figure D-8 
EDS: t4bcex09  EDS of whole image of t4bcex08 Figure D-9 
 
 
 
Low-Flow Interior Submerged Baked Cal-Sil 
 
Image: T4BCIN10 100 × ESEM image Figure D-10 

 t4bcin11 500 × ESEM at higher magnification Figure D-11 

EDS: t4bcin12  EDS of whole image of t4bcin11 Figure D-12 
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Figure D-1. ESEM image magnified 100 times for a Test #4, Day-30 low-flow exterior raw cal-sil 

sample. (T4RCEX01.jpg) 
 
 
 
 
 
 

 
Figure D-2. ESEM image magnified 500 times for a Test #4, Day-30 low-flow exterior raw cal-sil 

sample. (t4rcex02.jpg) 
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Figure D-3. EDS counting spectrum for the whole image shown in Figure D-2. (t4rcex03.jpg) 

 
 
 
 
 
 
 
 
 
 
 

 
Figure D-4. ESEM image magnified 100 times for a Test #4, Day-30 low-flow interior raw cal-sil 

sample. (t4rcin04.jpg) 
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Figure D-5. ESEM image magnified 500 times for a Test #4, Day-30 low-flow interior raw cal-sil 

sample. (t4rcin05.jpg) 
 
 
 
 
 
 
 
 
 
 
 

 
Figure D-6. EDS counting spectrum for the whole image shown in Figure D-5. (t4rcin06.jpg) 
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Figure D-7. ESEM image magnified 100 times for a Test #4, Day-30 low-flow exterior baked cal-

sil sample. (T4BCEX07.jpg) 
 
 
 
 
 

 
Figure D-8. ESEM image magnified 500 times for a Test #4, Day-30 low-flow exterior baked cal-

sil sample. (t4bcex08.jpg) 
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Figure D-9. EDS counting spectrum for the whole image shown in Figure D-7. (t4bcex09.jpg) 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure D-10. ESEM image magnified 100 times for a Test #4, Day-30 low-flow interior baked cal-

sil sample. (T4BCIN10.jpg) 
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Figure D-11. ESEM image magnified 500 times for a Test #4, Day-30 low-flow interior baked cal-

sil sample. (t4bcin11.jpg) 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure D-12. EDS counting spectrum for the whole image shown in Figure D-11. (t4bcin12.jpg) 
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For ICET, of interest is the corrosion/reaction effect of metal and concrete coupons, as well as the 
deposition of debris in the tank. To understand the corrosion processes that have occurred in the 
test, one direct way is the examination of the corrosion/deposition products after the test is 
completed. For this purpose, the corrosion/deposition products were collected on the date Test #4 
was shut down (June 23, 2005). These products are fine powders on the submerged CPVC rack. 
 
These products were collected by directly adhering onto double-sided carbon tapes for probe 
SEM/EDS examination. After the samples were dried in air, an Au/Pd coating was applied to 
enhance the surface conductivity of the samples and to prevent possible charging problems during 
SEM examination. Based on EDS results, a semi-quantitative elemental analysis was performed 
after calibration. This appendix presents the SEM/EDS data that were obtained on June 29, 2005.  
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ESEM Test #4, Day-30 Deposition Products 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Powder on Submerged Rack 
 
Image: T4D30RackPowder029 500 × ESEM image Figure E-1 
 T4D30RackPowder030 1000 × ESEM at higher magnification Figure E-2 
EDS: T4D30RackPowder018  EDS of whole of image 30 Figure E-3 
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Figure E-1. SEM image magnified 500 times for a Test #4, Day-30 fine powder on the 

submerged rack. (T4D30RackPowder029.bmp) 
 
 
 
 
 
 

 
Figure E-2. SEM image magnified 1000 times for a Test #4, Day-30 fine powder on the 

submerged rack. (T4D30RackPowder030.bmp) 
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Figure E-3. EDS counting spectrum for the particles (whole image) shown in Figure E-2. 

(T4D30RackPowder18.jpg) 
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The results from the chemical composition analysis for T4D30RackPowder18.jpg are given in 
Table E-1. 
 
 

Table E-1. Chemical Compositions for T4D30RackPowder18.jpg, Figure E-3 
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This appendix shows the SEM/EDS results for the metal aluminum coupons under two 
categories: (1) unsubmerged and (2) submerged. Unsubmerged refers to coupons held in the test 
tank gas space above the water level of the solution during ICET. Unsubmerged coupons were 
contacted by the solution only during the 4-hour spraying period at the initial date of the test. In 
addition, the surface of the unsubmerged coupons may also have been affected by the moisture in 
the gas space during the test. Submerged refers to the coupons that were under the solution during 
the test.  
 
The coupon samples were collected on June 23, 2005 (the date Test #4 was shut down) and 
examined by SEM/EDS on June 29, 2005. The aluminum coupon samples were dried in air 
before being coated with Au/Pd for SEM examination. SEM results present the surface condition 
of the aluminum coupons. In addition, EDS results provide a semi-quantitative elemental analysis 
of the coupon surface and the corrosion products.   
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Laboratory session from June 29, 2005. 
SEM Test #4, Day-30 Aluminum Coupons 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Unsubmerged Aluminum Coupons 
 
Image: T4D30AlSusp001 100 × SEM image Figure F1-1 
 T4D30AlSusp002 500 × SEM image higher magnification Figure F1-2 
 T4D30AlSusp003 1000 × SEM annotated image Figure F1-3 
EDS: T4D30AlSusp01  On particles at Al surface shown 

in image T4D30AlSusp003 
Figure F1-4 

 T4D30AlSusp02  On Al coupon surface shown in 
image T4D30AlSusp003 

Figure F1-5 

 
 
 
Submerged Al Coupon 
 
Image: T4D30AlSubm004 100 × SEM image of fiberglass Figure F1-6 
 T4D30AlSubm005 500 × SEM image higher magnification Figure F1-7 
 T4D30AlSubm006 1000 × SEM annotated image Figure F1-8 
EDS: T4D30AlSubm03  EDS of particles shown in 006 Figure F1-9 
 T4D30Alsubm04  EDS of Al surface in 006 Figure F1-10 
Image: T4D30AlSubm007 5000 × SEM image higher magnification Figure F1-11 
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Figure F1-1. SEM image magnified 100 times for a Test #4, Day-30 unsubmerged aluminum 

coupon sample. (T4D30AlSusp001.bmp) 
 
 
 
 

 
Figure F1-2. SEM image magnified 500 times for a Test #4, Day-30 unsubmerged aluminum 

coupon sample. (T4D30AlSusp002.bmp) 
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Figure F1-3. Annotated SEM image magnified 1000 times for a Test #4, Day-30 unsubmerged 

aluminum coupon sample. (T4D30AlSusp003.bmp) 
 
 
 
 
 
 
 
 

 
Figure F1-4. EDS counting spectrum for the deposits (EDS1) on the coupon surface shown in 

Figure F1-3. (T4D30AlSusp01.jpg) 
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The results from the chemical composition analysis for T4D30AlSusp01.jpg are given in Table 
F1-1. 
 

Table F1-1. Chemical Compositions for T4D30AlSusp01.jpg, Figure F1-4 
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Figure F1-5. EDS counting spectrum for the flat coupon surface (EDS2) shown in Figure F1-3. 

(T4D30AlSusp02.jpg) 
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The results from the chemical composition analysis for T4D30AlSusp02.jpg are given in Table 
F1-2. 
 
 

Table F1-2. Chemical Compositions for T4D30AlSusp02.jpg, Figure F1-5 
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Figure F1-6. SEM image magnified 100 times for a Test #4, Day-30 submerged aluminum coupon 

sample. (T4D30AlSubm004.bmp) 
 
 
 
 
 
 

 
Figure F1-7. SEM image magnified 500 times for a Test #4, Day-30 submerged aluminum coupon 

sample. (T4D30AlSubm005.bmp) 



 
 

 
F1-10 

 

 
Figure F1-8. Annotated SEM image magnified 1000 times for a Test #4, Day-30 submerged 

aluminum coupon sample. (T4D30AlSubm006.bmp) 
 
 
 
 
 
 
 
 
 
 
 

 
Figure F1-9. EDS counting spectrum for the deposits (EDS3) on the coupon surface shown in 

Figure F1-8. (T4D30AlSubm03.jpg) 
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The results from the chemical composition analysis for T4D30AlSubm03.jpg are given in 
Table F1-3. 
 
 

Table F1-3. Chemical Compositions for T4D30AlSubm03.jpg, Figure F1-9 
 

 



 
 

 
F1-12 

 

 
Figure F1-10. EDS counting spectrum for the flat coupon surface (EDS4) shown in Figure F1-8. 

(T4D30AlSubm04.jpg) 
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The results from the chemical composition analysis for T4D30Alsubm04.jpg are given in Table 
F1-4. 
 
 

Table F1-4. Chemical Compositions for T4D30Alsubm04.jpg, Figure F1-10 
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Figure F1-11. SEM image magnified 5000 times for a Test #4, Day-30 submerged aluminum 

coupon sample. (T4D30AlSubm007.bmp) 


	Appendix D
	Appendix E
	Appendix F1



