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This appendix shows the SEM/EDS results for the metal steel 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 tests. 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 be 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 steel coupon samples were dried in air before 
being coated with Au/Pd for SEM examination. SEM results present the surface condition of the 
steel coupons. In addition, EDS results provide a semi-quantitative elemental analysis of the 
coupon surface and the corrosion products. 
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Unsubmerged Steel Coupons 
 
Image: T4D30SteelSusp020 100 × SEM image Figure F4-1 
 T4D30SteelSusp021 500 × SEM image Figure F4-2 
 T4D30SteelSusp022 1800 × SEM annotated image Figure F4-3 
EDS: T4D30SteelSusp12  Particles shown in 022 Figure F4-4 
 T4D30SteelSusp13  Surface shown in 022 Figure F4-5 
 
 
 
Submerged Steel Coupons 
 
Image: T4D30SteelSubm023 100 × SEM image Figure F4-6 
 T4D30SteelSubm024 500 × SEM image Figure F4-7 
 T4D30SteelSubm025 1500 × SEM annotated image Figure F4-8 
EDS: T4D30SteelSubm14  Particles shown in 025 Figure F4-9 
 T4D30SteelSubm15  Surface shown in 025 Figure F4-10 
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Figure F4-1. SEM image magnified 100 times for a Test #4, Day-30 unsubmerged uncoated steel 

coupon sample. (T4D30SteelSusp020.bmp) 
 
 
 
 
 
 

 
Figure F4-2. SEM image magnified 500 times for a Test #4, Day-30 unsubmerged uncoated steel 

coupon sample. (T4D30SteelSusp021.bmp) 
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Figure F4-3. Annotated SEM image magnified 1800 times for a Test #4, Day-30 unsubmerged 

uncoated steel coupon sample. (T4D30SteelSusp022.bmp) 
 
 
 
 
 
 
 
 
 
 

 
Figure F4-4. EDS counting spectrum for the white deposits (EDS1) on the coupon surface shown 

in Figure F4-3. (T4D30SteelSusp12.jpg) 
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The results from the chemical composition analysis for T4D30SteelSusp12.jpg are given in Table 
F4-1. 
 
 

Table F4-1. Chemical Compositions for T4D30SteelSusp12.jpg, Figure F4-4 
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Figure F4-5. EDS counting spectrum for the flat coupon surface (EDS2) shown in Figure F4-3. 

(T4D30SteelSusp13.jpg) 
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The results from the chemical composition analysis for T4D30SteelSusp13.jpg are given in Table 
F4-2. 
 
 

Table F4-2. Chemical Compositions for T4D30SteelSusp13.jpg, Figure F4-5 
 

 



 
 

 
F4-9 

 

 
Figure F4-6. SEM image magnified 100 times for a Test #4, Day-30 submerged uncoated steel 

coupon sample. (T4D30SteelSubm023.bmp) 
 
 
 
 
 
 

 
Figure F4-7. SEM image magnified 500 times for a Test #4, Day-30 submerged uncoated steel 

coupon sample. (T4D30SteelSubm024.bmp) 
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Figure F4-8. Annotated SEM image magnified 1500 times for a Test #4, Day-30 submerged 

uncoated steel coupon sample. (T4D30SteelSubm025.bmp) 
 
 
 
 
 
 
 
 
 
 
 

 
Figure F4-9. EDS counting spectrum for the deposit (EDS3) shown in Figure F4-8. 

(T4D30SteelSubm14.jpg) 
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The results from the chemical composition analysis for T4D30SteelSubm14.jpg are given in 
Table F4-3. 
 
 

Table F4-3. Chemical Compositions for T4D30SteelSubm14.jpg, Figure F4-9 
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Figure F4-10. EDS counting spectrum for the flat coupon surface (EDS4) shown in Figure F4-8. 

(T4D30SteelSubm15.jpg) 



 
 

 
F4-13 

 

The results from the chemical composition analysis for T4D30SteelSubm15.jpg are given in 
Table F4-4. 
 
 

Table F4-4. Chemical Compositions for T4D30SteelSubm15.jpg, Figure F4-10 
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Particulate sediments at the bottom of the tank directly relate to the corrosion products and debris 
generated during ICET. This appendix lists the probe SEM/EDS and XRD/XRF results for the 
sediment samples collected from the bottom of the tank on the date Test #4 was shut down (June 
23, 2005). The purpose of these analyses is to provide information on the morphology and the 
composition of the sediments. 
 
The sediment samples were dried in air before being coated with Au/Pd for probe SEM 
examination. EDS results provide an elemental composition of the sediment. The SEM/EDS 
results of the Test #4, Day-30 sediment samples were obtained on June 29, 2005. XRD and XRF 
analyses were performed on August 25 and July 19, 2005, respectively. Based on XRD results, 
the sediment sample contained crystalline substances of tobermorite [Ca2.25(Si3O7.5(OH)1.5) 
(H2O)], Ca4[Si6O15(OH)2)(H2O)5], and calcite (CaCO3), similar to the unused raw or unused 
baked cal-sil samples. XRF results show the chemical composition of the sediment. 
 
 



 
 

 
G-2 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page is intentionally blank. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
G-3 

 

Transcribed Laboratory Log 
 
Laboratory session from June 29, 2005. 
 
SEM Test #4, Day-30 Sediment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Bottom of Tank Sediment Sample  
 
Image: T4D30SEDMT026 100 × SEM image Figure G-1 
 T4D30SEDMT027 500 × SEM annotated image Figure G-2 
EDS: T4D30SEDMT16  EDS on white snow like particle 

shown in 027 
Figure G-3 

 T4D30SEDMT17  EDS on dark particle shown in 027 Figure G-4 
Image: T4D30SEDMT028 1000 × SEM at higher magnification Figure G-5 
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Figure G-1. SEM image magnified 100 times for a Test #4, Day-30 sediment at the bottom of the 

tank. (T4D30SEDMT026.bmp) 
 
 
 
 

 
Figure G-2. Annotated SEM image magnified 500 times for a Test #4, Day-30 sediment at the 

bottom of the tank. (T4D30SEDMT027.bmp) 
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Figure G-3. EDS counting spectrum for the white snow like deposits (EDS1)  shown in Figure 

G-2. (T4D30SEDMT16.jpg) 
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The results from the chemical composition analysis for T4D30SEDMT16.jpg are given in Table 
G-1. 
 
 

Table G-1. Chemical Compositions for T4D30SEDMT16.jpg, Figure G-3 
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Figure G-4. EDS counting spectrum for the dark deposits (EDS2) shown in Figure G-2. 

(T4D30SEDMT17.jpg) 
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The results from the chemical composition analysis for T4D30SEDMT17.jpg are given in Table 
G-2. 
 
 

Table G-2. Chemical Compositions for T4D30SEDMT17.jpg, Figure G-4 
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Figure G-5. SEM image magnified 1000 times for a Test #4, Day-30 sediment at the bottom of 

the tank. (T4D30SEDMT028.bmp) 
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Figure G-6. XRD result of the possible matching crystalline substances in Test #4, Day-30 

sediment. 
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Figure G-7. XRD results for the comparison between the Test #4, Day-30 sediment (black 

spectrum) and the Test #3 Day-30 sediment (green spectrum). 
 
 
 

Table G-3. Dry Mass Composition of Test #4, Day-30 Sediment by XRF Analysis 
(first row is compound; second row is mass composition in percent) 

 

SiO2 TiO2 Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O H20(-)
H2O(+)

CO2 P2O5 Total

H2O(+)
CO2 
/DF 

(10) & 
Cover. 
To % 

34.20 0.18 4.78 2.18 0.00 0.06 0.66 28.58 5.05 0.24 1.25 23.55 0.15 100.88 1.0241
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