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This appendix presents TEM images and diffraction patterns for Test #2, Day-17 (February 22,
2005) filtered and unfiltered solution samples. The filtered sample was obtained by passing
solution through a 0.7-um fiberglass filter at 60°C. The unfiltered solution samples were extracted
from the tank directly. A drop of each solution sample was placed onto a copper grid of 200
mesh. After being dried in air at room temperature, the sample was ready for TEM analysis. The
TEM results and diffraction patterns were obtained on February 22, 2005. Diffraction patterns
show whether the sample was amorphous or crystalline. When a sample gives clear and
significant diffraction patterns, it is crystalline. Otherwise, it is amorphous. The results show that
all of the Test #2, Day-17 samples were amorphous.
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Figure F2-1. Electron micrograph magnified 2000 times for one Test #2, Day-17 filtered sample
location. (KerryFeb22F-2k-01)

Figure F2-2. Electron micrograph magnified 2000 times for a second Test #2, Day-17 filtered
sample location. (KerryFeb22F-2k-02)
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Figure F2-3. Electron micrograph magnified 2000 times for a third Test #2, Day-17 filtered sample
location. (KerryFeb22F-2k-03)
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Figure F2-4. Electron micrograph magnified 2000 times for a fourth Test #2, Day-17 filtered
sample location. (KerryFeb22F-2k-04)
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Figure F2-5. Electron micrograph magnified 2000 times for a fifth Test #2, Day-17 filtered sample
location. (KerryFeb22F-2k-05)
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Figure F2-6. Electron micrograph magnified 4000 times for one Test #2, Day-17 filtered sample
location. (KerryFeb22F-4k-01)
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Figure F2-7. Electron micrograph magnified 4000 times for a second Test #2, Day-17 filtered
sample location. (KerryFeb22F-4k-02)
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Figure F2-8. Electron micrograph magnified 4000 times for a third Test #2, Day-17 filtered sample
location. (KerryFeb22F-4k-03)

F2-5



ok
LA,

F-4k-04. jpg

Figure F2-9. Electron micrograph magnified 4000 times for a fourth Test #2, Day-17 filtered
sample location. (KerryFeb22F-4k-04)
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Figure F2-10. Electron micrograph magnified 4000 times for a fifth Test #2, Day-17 filtered sample
location. (KerryFeb22F-4k-05)
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Figure F2-11. Electron micrograph magnified 10,000 times for one Test #2, Day-17 filtered sample
location. (KerryFeb22F-10k-01)

Figure F2-12. Electron micrograph magnified 10,000 times for a second Test #2, Day-17 filtered
sample location. (KerryFeb22F-10k-02)
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Figure F2-13. Electron micrograph magnified 10,000 times for a third Test #2, Day-17 filtered
sample location. (KerryFeb22F-10k-03)
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Figure F2-14. Electron micrograph magnified 10,000 times for a fourth Test #2, Day-17 filtered
sample location. (KerryFeb22F-10k-04)
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Figure F2-15. Electron micrograph magnified 10,000 times for a fifth Test #2, Day-17 filtered sample
location. (KerryFeb22F-10k-05)
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Figure F2-16. TEM image for one Test #2, Day-17 filtered sample solution location. (KerryFeb22F-
30cm(bin)-01)
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Figure F2-17. TEM image for a second Test #2, Day-17 filtered sample solution location.
(KerryFeb22F-30cm(bin)-02)
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Figure F2-18. TEM image for a third Test #2, Day-17 filtered sample solution location.
(KerryFeb22F-30cm(bin)-03)
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Figure F2-19. Electron micrograph magnified 50,000 times for one Test #2, Day-17 filtered sample
location. (KerryFeb22F-50k-01)
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Figure F2-20. Electron micrograph magnified 50,000 times for a second Test #2, Day-17 filtered
sample location. (KerryFeb22F-50k-02)
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Figure F2-21. Electron micrograph magnified 50,000 times for a third Test #2, Day-17 filtered
sample location. (KerryFeb22F-50k-03)
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Figure F2-22. Electron micrograph magnified 50,000 times for a fourth Test #2, Day-17 filtered
sample location. (KerryFeb22F-50k-04)
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Figure F2-23. Electron micrograph magnified 50,000 times for a fifth Test #2, Day-17 filtered sample
location. (KerryFeb22F-50k-05)
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Figure F2-24. Electron micrograph magnified 2000 times for one Test #2, Day-17 unfiltered sample
location. (KerryFeb22UF-2k-01)
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Figure F2-25. Electron micrograph magnified 2000 times for a second Test #2, Day-17 unfiltered
sample location. (KerryFeb22UF-2k-02)

Figure F2-26. Electron micrograph magnified 2000 times for a third Test #2, Day-17 unfiltered
sample location. (KerryFeb22UF-2k-03)

F2-14



KerryFeb22UF-2k-04. jpg

Figure F2-27. Electron micrograph magnified 2000 times for a fourth Test #2, Day-17 unfiltered
sample location. (KerryFeb22UF-2k-04)
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Figure F2-28. Electron micrograph magnified 4000 times for one Test #2, Day-17 unfiltered sample
location. (KerryFeb22UF-4k-01)
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Figure F2-29. Electron micrograph magnified 4000 times for a second Test #2, Day-17 unfiltered
sample location. (KerryFeb22UF-4k-02)
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Figure F2-30. Electron micrograph magnified 4000 times for a third Test #2, Day-17 unfiltered
sample location. (KerryFeb22UF-4k-03)
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Figure F2-31. Electron micrograph magnified 4000 times for a fourth Test #2, Day-17 unfiltered
sample location. (KerryFeb22UF-4k-04)
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Figure F2-32. Electron micrograph magnified 10,000 times for one Test #2, Day-17 unfiltered sample
location. (KerryFeb22UF-10k-01)
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Figure F2-33. Electron micrograph magnified 10,000 times for a second Test #2, Day-17 unfiltered
sample location. (KerryFeb22UF-10k-02)
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Figure F2-34. Electron micrograph magnified 10,000 times for a third Test #2, Day-17 unfiltered
sample location. (KerryFeb22UF-10k-03)

F2-18



i

KerryFeb22UF-10k-04. jpg

Figure F2-35. Electron micrograph magnified 10,000 times for a fourth Test #2, Day-17 unfiltered
sample location. (KerryFeb22UF-10k-04)
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Figure F2-36. TEM image for one Test #2, Day-17 unfiltered sample solution location.
(KerryFeb22UF-30cm(bin)-01)
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Figure F2-37. TEM image for a second Test #2, Day-17 unfiltered sample solution location.
(KerryFeb22UF-30cm(bin)-02)
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Figure F2-38. TEM image for a third Test #2, Day-17 unfiltered sample solution location.

(KerryFeb22UF-30em(bin)-03)
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Figure F2-39. Electron micrograph magnified 50,000 times for one Test #2, Day-17 unfiltered sample
location. (KerryFeb22UF-50k-01)

Figure F2-40. Electron micrograph magnified 50,000 times for a second Test #2, Day-17 unfiltered
sample location. (KerryFeb22UF-50k-02)
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Figure F2-41. Electron micrograph magnified 50,000 times for a third Test #2, Day-17 unfiltered
sample location. (KerryFeb22UF-50k-03)
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Figure F2-42. Electron micrograph magnified 50,000 times for a fourth Test #2, Day-17 unfiltered
sample location. (KerryFeb22UF-50k-04)
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TEM Data for Test #2, Day-30 Filter Samples
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This appendix presents TEM images and diffraction patterns for Test #2, Day-30 (March 7, 2005)
filtered and unfiitered solution samples. The filtered samples were obtained by passing solution
through a 0.7-pum fiberglass filter at 60°C. The unfiltered solution samples were extracted from
the tank directly. A drop of each solution sample was placed onto a copper grid of 200 mesh.
After being dried in air at room temperature, the sample was ready for TEM analysis. TEM
results and diffraction patterns were obtained on March 7, 2005. Diffraction patterns show
whether the sample was amorphous or crystalline. When a sample gives.clear and significant.
diffraction patterns, it is crystalline. Otherwise, it is amorphous. The results show that all of the
Test #2, Day-30 samples were amorphous.
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Figure F3-1. Electron micrograph magnified 2000 times for one Test #2, Day-30 filtered sample
location. (March07F-2k-01)

Figure F3-2. Electron micrograph magnified 2000 times for another Test #2, Day-30 filtered sample
location. (March07F-2k-03)
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Figure F3-3. Electron micrograph magnified 4000 times for one Test #2, Day-30 filtered sample
location. (March07F-4k-01)

Figure F3-4. Electron micrograph magnified 4000 times for a second Test #2, Day-30 filtered
sample location. (March07F-4k-02)
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Figure F3-5. [Electron micrograph magnified 4000 times for a third Test #2, Day-30 filtered sample
location. (March07F-4k-03)
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Figure F3-6. [Electron micrograph magnified 10,000 times for one Test #2, Day-30 filtered sample

location. (March07F-10k-01)
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Figure F3-7. [Electron micrograph magnified 10,000 times for a second Test #2, Day-30 filtered
sample location. (March07F-10k-02)
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Figure F3-8. Electron micrograph magnified 10,000 times for a third Test #2, Day-30 filtered sample
location. (March07F-10k-03)
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Figure F3-9. TEM image for a Test #2, Day-30 filtered sample location. (March07F-20cm(bin)-01)
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Figure F3-10. Electron micrograph magnified 50,000 times for one Test #2, Day-30 filtered sample
location. (March07F-50k-01)
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Figure F3-11. Electron micrograph magnified 50,000 times for a second Test #2, Day-30 filtered
sample location. (March07F-50k-02)

Figure F3-12. Electron micrograph magnuified 50,000 times for a third Test #2, Day-30 filtered
sample location. (March07F-50k-03)
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Figure F3-13. Electron micrograph magnified 2000 times for one Test #2, Day-30 unfiltered sample
location. (March07UF-2k-01)
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Figure F3-14. Electron micrograph magnified 2000 times for a second Test #2, Day-30 unfiltered
sample location. (March07UF-2k-02)
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Figure F3-15. Electron micrograph magnified 2000 times for a third Test #2, Day-30 unfiltered
sample location. (March07UF-2k-03)

Figure F3-16. Electron micrograph magnified 4000 times for one Test #2, Day-30 unfiltered sample
location. (March07UF-4k-01)
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Figure F3-17. Electron micrograph magnified 4000 times for another Test #2, Day-30 unfiltered
sample location. (March07UF-4k-03)
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Figure F3-18. Electron micrograph magnified 40,000 times for a Test #2, Day-30 unfiltered sample
location. (March07UF-4k-02)
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Figure F3-19. Electron micrograph magnified 10,000 times for one Test #2, Day-30 unfiltered sample
location. (March07UF-10k-01)
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Figure F3-20. Electron micrograph magnified 10,000 times for a second Test #2, Day-30 unfiltered
sample location. (March07UF-10k-02)
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Figure F3-21. Electron micrograph magnified 10,000 times for a third Test #2, Day-30 unfiltered
sample location. (March07UF-10k-03)
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Figure F3-22. TEM image for a Test #2, Day-30 unfiltered sample location. (March07UF-20cm(bin)-
02)
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Figure F3-23. Electron micrograph magnified 50,000 times for one Test #2, Day-30 unfiltered sample
location. (March07UF-50k-01)

. 3
W « e

March07UF-50k-02.tif |

A

Figure F3-24. Electron micrograph magnified 50,000 times for a second Test #2, Day-30 unfiltered
sample location. (March07UF-50k-02)
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Figure F3-25. Electron micrograph magnified 50,000 times for a third Test #2, Day-30 unfiltered
sample location. (March07UF-50k-03)
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Appendix G

Test #2 Total Organic Carbon (TOC) Concentration

Table G-1.
Table G-2.

Tables

Total Organic Carbon Results for Test #2 (mg/L)

Potassium Hydrogen Phthalate Standard TOC Solution .........c..cccccvveniiiinnnnn.






This appendix presents the total organic carbon (TOC) levels, which reflect the organic
concentration in the Test #2 solution. The organic matter in the solution likely originated from the
binding material of the fiberglass used in the tests. These organic materials may potentially
become involved in the complexation process with metal, concrete coupons, and fiberglass during
ICET tests. The TOC was measured using a TOC analyzer with a UV-persulfate oxidation
method.

Potassium hydrogen phthalate with a purity of 99.95% was used to make a standard TOC solution
for calibration. The TOC analyzer was calibrated using a five-point calibration curve up to
20 ppm. During measurement of the actual test samples, a TOC standard solution of 10 mg/L was
analyzed again to ensure that the instrument was in good condition. The solution samples were
extracted on Day 0, Day 15, and Day 30 of Test #2. The samples were prefiltered through a
0.7-um fiberglass filter at 60°C to remove particulate impurities. The TOC measurements were
performed on April 25, 2005. Based on the results, the TOC in the solution generally increased
throughout the duration of the test. A substantial TOC increase was found in the Day-15 samples
compared with that found in the Day-0 sample. However, only a slight increase in the TOC was
observed from the Day-15 to the Day-30 sample.



" Mean [ 01616, 273453 |0 7.9028 .
StdDev .. 00778, | 0.0893" | 0:0288"

Table G-2. Potassium Hydrogen Phthalate Standard TOC Solution

. i»i “:Control (10 ppm standard solution). " " ;-
10.0511

9.9825

9.995




Appendix H
UV Absorbance Spectrum—Day-30 Solution Sample

Figures

Figure H-1. UV absorbance spectrum for Day-30 solution samples.........c.cocooviivrreriniiiennne.

Tables

Table H-1. Test #2, Day-30 Solution-Sample UV-Absorbance Laboratory Settings...............






This appendix presents the UV absorbance result of the Test #2, Day-30 solution sample. The
purpose of this analysis was to find any distinguishing absorbance peaks that might help to
identify organics present in the solution. The solution sample was collected at 60°C through a
0.7-um fiberglass filter to remove particulate impurities, followed by being scanned by a UV-
visible spectrophotometer over wavelengths ranging from 200 to 800 nm. The spectrum of
deionized water was used for background subtraction. The test results revealed no distinguishing
absorbance peaks that identify organics in the test solution.

H-1
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Figure H-1.

UV absorbance spectrum for Day-30 solution samples.
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Table H-1. Test #2, Day-30 Solution-Sample UV-Absorbance Laboratory Settings

C(n)ll"e-cliuon _'fime:
. Operator Nafne:
Scan Softwaré Version:
 Parameter List:
j illsffunléilf:
| Instrument Version:
* Start (nm):
.S.top (nm-):
X Mode:
Y Mode:
: UV—Vis Scan Rate (nm/min):
UV-ViS Data Interval (nm.):
UV-Vis Ave. Time (sec):
Beam Mode:
Baéeliné Correction:
Baseline Type:
Baseline File Name:
Basel.in"e‘ Std Ref File Name:
Cycle Mode:
Comments:
Method Log:
Method Name:
Date/Tixﬁe stémp:
Method Modifications:
Cell Cllallger 6 x 6 Changed:
UVVIS SAT Changed:
 NIR SAT Changed:
C01.nm-on SAT Changed:
Baseline Cbrrection Changed:
.Tem‘p Cohtrql_l_ér_ Chau1g¢d:

_ Sipper Type Changed:

End Method Modifications

<Current Wavelength>

Test #2, Day 30

" 4/21/2005 1:58:32 PM
£3.00(182)

Cary 50

£ 3.00
8000

' 200.0

Nanométers
Abs

600.00

1.00

£ 0.1000

Dual Beam

" On

" Baseline correction
Off

| Default
4/21/2005 1:46:30 PM

| 4/21/2005 1:46:34 PM / Old:1 / New:0 _
4/21/2005 1:46:59 PM / O1d:0.0125 / New:0.1000

4/21/2005 1:46:59 PM / O1d:0.0125 / New:0.1000
4/21/2005 1:46:59 PM / O1d:0.0125 / New:0.1000

. 4/21/2005 1:47:42 PM / O1d:0 / New:1
4/21/2005 1:47:42 PM / O1d:0 / New:2

" 4/21/2005 1:47:42 PM / Old:Internal RSA /
- New:External sipper

| 200.1

H-3






Appendix |

'XRD and XRF Data for Test #2, Day-30 Sediment and
Fiberglass in Birdcage

Figures
Figure I-1.  XRD results for Test #2, Day-30 Sediment. .............o.ccoovrrvrrrrsresrrrsrssirereees .14
Figure [-2.  XRD results for the Test #2, Day-30, Cage-1 MALCH. e I-5
- Tables

Table J-1.  XRF Results for Test-2 Day-30 Sediment and Birdcage Fiberglass ........................ 1-2






This appendix shows XRD and XRF results” for Test #2, Day-30 sediment and submerged
birdcage fiberglass samples. XRD analysis provided the identity of the existing crystalline
materials in the samples, and XRF gave the elemental composition of the samples. The purpose
of these analyses is to provide the morphology and the composition of the sediment and the
fiberglass samples to understand the chemical reactions that may have occurred during the ICET
tests.

The sediment and the birdcage fiberglass samples were collected from the tank on the date that
Test #2 was terminated (March 7, 2005). These samples were dried in air at room temperature.
XRD and XRF analyses were performed on April 26 and April 28, 2005, respectively. Based on
XRD results, the Test #2, Day-30 sediment sample contained some amount of quartz. However,
the Test #2, Day-30 birdcage fiberglass sample was mostly amorphous. XRF results show that
both the sediment and the fiberglass contained significant amounts of silicon.



Table I-1.  XRF Results for Test-2 Day-30 Sediment and Birdcage Fiberglass

Project name:- ICP - XRF Conversion (LANL)
Instrument:- XRF

_ Analyst:- Mehdi & Blake .
Test #2, Day-30 sediment and Test #2,

Analysis Date:- 4/28/05 Sample ID: Day-30 fiberglass in birdcage

Sample [D Ratio XRF (%) ICP (%) ICP (mg/kg)
Si/Si0, Si0, Si Si

Test #2 Sediment 0.467 37.38 17.4 174440

T2D30 Fiberglass

in Birdcage 0.467 50.42 23.5 235293

Sample ID Ratio XRF (%) ICP (%) ICP (mg/kg)
Al/A1,Oy  AlLO; Al Al

Test #2 Sediment "0.529 16.06 8.50 85024

T2D30 Fiberglass

in Birdcage 0.529 4.6 2.44 24353

Sample [D Ratio XRF (%) 1CP (%) ICP (mg/kg)
P/P-Os P,O5 P P

Test #2 Sediment  0.437 10.01 4.37 43697

T2D30 Fiberglass

in Birdcage 0.437 2.78 1.21 12136

Sample ID Ratio XRF (%) ICP (%) ICP (mg/L)
Na/Na;:O Na-O Na Na

Test #2 Sediment  0.742 3.96 2.94 : 29382

T2D30 Fiberglass - ' _

in Birdcage 0.742 12.29 9.12 91188

Sample ID Ratio XRF (%) ICP (%) ICP {mg/kg)
Ca/Ca0__ CaO Ca ___Ca

Test #2 Sediment  0.714 5.08 3.63 36286

T2D30 Fiberglass

in Birdcage 0.714 6.83 4.88 48786

Sample ID Ratio XRF (%) ICP (%) ICP (mg/kg)
Mn/MnO  MnO Mn Mn

Test #2 Sediment  0.775 0.110 0.085 852

T2D30 Fiberglass

in Birdcage 0.775 0.030 0.023 232



Sample ID Ratio XRF (%) ICP (%) ICP (mg/kg)
Mg/MgO MgO Mg Mg
Test #2 Sediment  0.603 1.42 - 0.857 8566
T2D30 Fiberglass
in Birdcage: - .. 0.603 2.62 - 1.580 15805
Sample ID Ratio XRF (%) ICP (%) ICP (mg/kg)
_ K/K-0 K-O K K
Test #2 Sediment  0.830 0.720 0.598 5978
T2D30 Fiberglass
in Birdcage 0.830 0.570 0.473 4732
Sample ID Ratio XRF (%) ICP (%) ICP (mg/kg)
Fe/Fe:O_z F6203 Fe Fe
Test #2 Sediment 0.700 0.780 0.546 5457
T2D30 Fiberglass
in Birdcage 0.700 0.550 0.385 3848
Sample ID Ratio XRF (%) ICP (%) ICP (mg/kg)
Ti/TiO,  TiO, Ti Ti
Test #2 Sediment 0.600 0.100 0.060 600
T2D30 Fiberglass '
in Birdcage 0:600 0.030 0.018 180
Sample ID H.O(-) H.O(+)CO» Total (%)
Test #2 Sediment  5.73 21.1 102
T2D30 Fiberglass
11.2 95

in Birdcage

3.26
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Figure I-1.  XRD results for Test #2, Day-30 sediment.
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Appendix J
ESEM and SEM/EDS Data for

Test #2, Day-4 Filtrate and Fiberglass Samples

Figure J-1.

Figure J-2.
Figure J-3.
Figure J-4.
figure J-5.

Figure J-6.

Figure J-7.
Figure J-8.
Figure 1-9.

Figure J-10.
Figure J-11.

Figure J-12.
Figure J-13.
Figure J-14.

Figure J-15.

Figures
Test #2, Day-4 ESEM image of a hydrated sample, overview. (T2D4001)............. J-5
Test #2, Day-4 ESEM image of a hydrated sample, close-up near the center of

the image in Figure J-1...................... ettt h et et en ettt et anin J-5

Test #2, Day-4 ESEM image, hydrated sample close-up on the film near the

center of the image in Figure J-1. (T2D4003) .....ccooiiiiiiiiiiiiciieeeeee e, J-6
Test #2, Day-4 ESEM image of a new area within the hydrated sample.

(T2DA004) .ottt ettt en et e en et enea aes J-6
Test #2, Day-4 ESEM image of tile hydrated sample at the right center of

Figure J-4. (T2ZD4005) ..o 1-7
Test #2, Day-4 SEM image of dry sample #1, overview. (T2D4006)................... J-7
Test #2, Day-4 SEM dry sample #1, image of deposits between fibers.

(T2D4007) cevevcreercercnn e J-8
Te.st.#l Day-4 SEM image, ..ove_rv‘iéw of a new area of dry sample #1.

(T2DA008) 1o S R s
Test #2, Day-4 SEM image of deposits on tibers of dry sample #1 at 500 x
magnification. (T2D4009) ..........cocoveiievrieeecerriereresseseees st 1-9
Test #2, Day-4 SEM image, overview of dry sample #2. (T2D4010)........c..cocoo...... J-9

Test #2, Day-4 SEM image of dry sample #2 deposits with crystals.

(T2DA0T L) ettt sttt J-10
Test #2, Day-4, dry sample #2 counting spectrum on the smooth deposits of

tmage T2D4011 (Figure J-11). (D2-1) oot J-10
Test #2, Day-4, dry sample #2 counting spectrum on the crystal mass on fibers

of image T2D4011 (Figure J-11). (D2-2) i J-12
Test #2, Day-4, dry sample #2 counting spectrum on the smooth cracked

deposit on image T2D4011 (Figure J-11). (D2—3_)..; ............................................... I-14
Test #2, Day-4 S.EM image of crystals on fibers of dry sample #2 at 200 »
magnification. (T2D4012) ..o ettt I-16

J-i



Figure J-16.

Figure J-17.

Figure J-18.

Figure J-19.
Figure J-20.

Table J-1.
Table J-2.
Table J-3.
- Table J-4.
Table J-5.
Table J-6.

Test #2, Day-4, dry sample #2 counting spectrum on the mass of crystals on

fibers at the center of image T2D4012 (Figure J-12) but taken from an

agglomeration at the tip of a fiber. (D2-4).......cocoiiiiiinii e I-16
Test #2, Day-4 SEM image, overview of the filtrate surface for the filter

sample. (T2D4015)....... e J-18
Test #2, Day-4 SEM image of a close-up of filtrate for the filtrate sample,
magnification is 2000 X, (T2D4016) .....coccoriiriiiiiiieii e J-18
Test #2, Day-4 filter sample counting spectrum for filtrate. (F-7) ..o J-19
Replicate Test #2, Day-4 filter sample counting spectrum for filtrate. (F-8) ......... J-21

Tables

Chemical Composition for EDS D2-1 ..., J-11
Chemical Composition for EDS D2-2......ccccooiiiiiiiiiriinieiecse e J-13
Chemical Composition for EDS D2-3 ... J-15
Chemical Composition for EDS D2-4 ...t J-17
Chemical Composition for EDS F-7 ... J-20
Chemical Composition for EDS F-8 ..o J-22



This appendix presents ESEM and SEM/EDS images for filtrate collected from a filtered solution
sample and for sacrificial fiberglass samples removed from the test tank on Day 4 (February 9,
2005) of Test #2. The filtered solution sample was passed through a 0.7-um fiberglass filter at
60°C. SEM/EDS results for the resulting filtrate are presented here. These SEM results were
obtained on February 25, 2005.

The fiberglass samples were taken from material encased in a small (~4 in. x 4 in.) stainless-steel
mesh envelope that had been submerged in the test tank until being removed on Day 4. Fiberglass
samples were examined both hydrated (its condition when removed from the tank) and dry (air
dried at room temperature). '
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Transcribed Laboratory Log

Laboratory session from February 9, 2005

NRC Test #2, Day 4

Siudge

S

Wet Dry#1

Dry#2 Filter

Dry#2
SEM MicroProbe Sample Arrangement ESEM Sample Arrangement

Instrument Conditions: ESEM work in low-vacuum mode with BSE imaging, 20-kV, Working
Distance = 8§ mm, Aperture = 2, low vacuum = 100 Pa (starting pressure)

Hydrated Sample

Image: T2D4001 110 x  Overview Figure J-1
T2D4002 600 x  Close-up near center of image 001 Figure J-2
T2D4003 500 x  Close-up of film near center of image 001  Figure J-3
T2D4004 110 x  New area | Figure J-4
T2D4005 500 x  Right center of image 004 Figure J-5

Dry #1 Sample

Image: T2D4006  120x  Overview Figure J-6
T2D4007 500 x  On deposits between fibers Figure J-7
T2D4008 130 x  Overview new area ' Figure J-8
T2D4009 500 x  More deposits Figure J-9

J-3



Dry #2 Sample
Image: T2D4010

T2D4011
EDS: D2-1

D2-2

D32-3
Image: T2D4012
EDS: D2-4

Filter Sample
Image: T2D4015

T2D4016
EDS: F-7
F-8

40 x
250 x

200 x

40 x
2000 x

Overview

On deposits w/ crystals

On smooth deposits

On crystal mass on fibers
On smooth cracked deposits
Crystals on fibers

On mass of crystals on fiber, center of
image 012

Overview of filtrate surface
Close-up of filtrate

On filtrate

On filtrate

Figure J-10
Figure J-11
Figure J-12
Figure J-13
Figure J-14

Figure J-15

Figure J-16

Figure J-17
Figure J-18
Figure J-19
Figure J-20

Note: EDS F-7 and F-8 are replicates of homogeneous filtrate material.

J-4



CAMDEEAN Rl Sy, S
Figure J-1.  Test #2, Day-4 ESEM image of a hydrated sample, overview. (T2D4001)

Figure J-2.  Test #2, Day-4 ESEM image of a hydrated sample, close-up near the center of the
image in Figure J-1. ‘



Figure J-3.  Test #2, Day-4 ESEM image, hydrated sample close-up on the film near the center of
the image in Figure J-1. (T2D4003)

Figure J-4.  Test #2, Day-4 ESEM image of a new area within the hydrated sample. (T2D4004)

J-6
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Figure J-5.  Test #2, Day-4 ESEM image of the hydrated sample at the right center of Figure J-4.
(T2D4005)

Figure J-6.  Test #2, Day-4 SEM image of dry sample #1, overview. (T2D4006)

J-7



Figure J-7.  Test #2, Day-4 SEM dry sample #1, image of deposits between fibers. (T2D4007)

4 b | i .

Figure J-8.  Test #2, Day-4 SEM image, overview of a new area of dry sample #1. (T2D4008)

J-8



Figure J-9.  Test #2, Day-4 SEM image of deposits on fibers of dry sample #1 at 500 x
magnification. (T2D4009)

Figure J-10. Test #2, Day-4 SEM image, overview of dry sample #2. (T2D4010)

J-9
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Figure J-11. Test #2, Day-4 'SEM image of dry sample #2 deposits with crystals. (T2D4011)
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Figure J-12. Test #2, Day-4, dry sample #2 counting spectrum on the smooth deposits of image
T2D4011 (Figure J-11). (D2-1)




The results from the chemical composition analysis for EDS D2-1 are given in Table J-1.

Table J-1.

Feb 9 15:59 2005

/tmp/eds_pout.log Page 1

Chemical Composition for EDS D2-1

Aperture #
Probe Current

1
1.030E-09 A

/- Net /Background
.0002 169 / 10
.0053 17656 / 26
.0064 1414 / 26
.0009 511 / 113
.0035 3798 / 64
.0040 238 / 14
2421
P

1.0000

1.0000

1.0014

0.9%66

1.0000

1.0001

Group NRC
Sample T2D4 IDH : 1
Comment Gunk filling between fibers
Condition Full Scale 20KeV (10eV/ch, 2Kch)
Live Time 100.000 sec
Acc. Volt 15.0 KV
Stage Point X=81.229 Y=64.853 Z=10.566
Acqg. Date Wed Feb 9 15:56:03 2005
Element Mode ROI (KeV) K-ratio (%) +
B K Normal 0.00- 0.36 1.0120 0
O K Normal 0.25- 0.77 43.9423 0
Na K Normal 0.83- 1.28 1.1193 0
Si K Normal 1.50- 2.07 0.2683 0
P K Normal 1.75- 2.38 3.9584 0
Ca K Normal 3.40- 4.30 0.2361 0
Chi_square 39
Element Mass% Atomic% ZAF Z A
B 15.604 22.5349 6.8867 1.1324 6.0813
O 72.999 71.2365 0.7420 0.9755 0.7606
Na 2.913 1.9780 1.1622 0.9805 1.1836
Si 0.619 0.3442 1.0306 0.9774 1.0580
P 73587 3.7082 0.8301 1.1786 0.7043
Ca 0.509 0.1982 0.9627 0.9931 0.9693
Total 100.000 100.0000
Normalization factor = 2.2389

J-11



Figure J-13. Test #2, Day-4, dry sample #2 counting spectrum on the crystal mass on fibers of
image T2D4011 (Figure J-11). (D2-2)

J-12



The results from the chemical composition analysis for EDS D2-2 are given in Table J-2.

Table J-2.  Chemical Composition for EDS D2-2

Feb 9 16:07 2005 /tmp/eds pout.log Page 1

Group : NRC
Sample : T2D4 ID# : 2
Comment : Crystals on fibers
Condition : Full Scale : 20KeV(10eV/ch, 2Kch)
Live Time : 100.000 sec Aperture # 1
Acc. Volt : 15.0 KV Probe Current : 1.030E-09 A
Stage Point : X=81.182 Y¥Y=64.792 Z=10.566
Acg. Date : Wed Feb 9 16:03:32 2005
Element Mode ROI (KeV) K-ratio (%) +/- Net /Background
B K Normal 0.00- 0.36 0.95884 0.0003 165 / 9
0 K Normal 0.25~ 0.77 37.3026 0.0050 14988 / 32
Na K Normal 0.83~ L.28 1.7930 0.0083 2266 / 40
Si K Normal 1.50- 2.07 0.6948 0.0011 1323 / 112
P K Normal 1.75- 2.38 1.8701 0.0033 1794 / 102
Ca K Normal 3.40- 4.30 0.7027 0.0056 708 / 18
Cl K Normal 2.34- 3.06 0.3090 0.0008 329 / 31
Chi_square = 26.4409
Element Mass% Atomic% ZAF Z A F
B 16.075 23.2987 6.6100 1.1313 5.8430 1.0000
@) 70.748 69.2911 0.7708 0.9745 0.7910 1.0000
Na 5.077 3.4601 1.1507 0.9795 1.1731 1.0015
Si 1.782 0.9942 1.0424 0.9763 1.0696 0.9982
P 3.881 1.9632 0.8433 1.1773 0.7166 0.9996
Ca 1.661 0.6492 0.9604 0.9919 0.9681 1.0001
Cl 0.777 0.3435 1.0221 1.0345 0.9888 0.9992
Total 100.000 100.0000
Normalization factor = 2.4605

J-13




D 2-3.jpg

Figure J-14. Test #2, Day-4, dry sample #2 counting spectrum on the smooth cracked deposit on
image T2D4011 (Figure J-11). (D2-3)

J-14




The results from the chemical composition analysis for EDS D2-3 are given in Table J-3.

Table J-3.  Chemical Composition for EDS D2-3

Feb 9 16:19 2005 /tmp/eds pout.log Page 1

Group : NRC
Sample : T2D4 ID# : 3
Comment : Cracked gunk
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture # : 1
Acc. Volt : 15.0 KV Probe Current : 1.027E-09 A
Stage Point : X=81.136 Y=64.586 Z=10.566
Acg. Date : Wed Feb 9 16:17:50 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
B K Normal 0.00- 0.36 1.6161 0.0003 269 / 16
O K Normal 0.25- 0.77 57.3942 0.0061 22993 / 42
Na K Normal 0.83- 1.28 4.0848 0.0114 5146 / 33
Si K Normal 1.50- 2.07 0.2639 0.0009 501 / 154
P K Normal 1.75~ 2.38 5.91¢64 0.0043 5660 / 76
Ca K Normal 3.40- 4.30 0.0703 0.0042 71 / 22
Cl K Normal 2.34- 3.06 0.3471 0.0008 368 / 34
Chi square = 37.8736
Element Mass% Atomic% ZAF Z A F
B 17.669 25.5719 7.22%2 1.1279 6.4095 1.0000
O 66.963 £5.4859 0.7714 0.9716 0.7940 1.0000
Na 6.865 4.6718 1.1112 0.9766 1.1362 1.0014
Si 0.415 0.2309 1.0385 0.9734 1.0704 0.9966
P 7.444 3.7603 0.8319 1.1738 0.7089 0.9998
Ca 0.102 0.0399 0.9614 0.9890 0.9720 1.0001
Cl 0.542 0.2391 1.0323 1.0314 1.0009 1.0000

Total 100.000 100.0000
Normalization factor = 1.5124

J-15




Figure J-15. Test #2, Day-4 SEM image of crystals on fibers of dry sample #2 at 200 x
magnification. (T2D4012)

ol D2-4.jpg

Figure J-16. Test #2, Day-4, dry sample #2 counting spectrum on the mass of crystals on fibers at
the center of image T2D4012 (Figure J-12) but taken from an agglomeration at the tip
of a fiber. (D2-4)




The results from the chemical composition analysis for EDS D2-4 are given in Table J-4.

Table J-4. Chemical Composition for EDS D2-4

Feb 9 16:27 2005 /tmp/eds pout.log Page 1

Group : NRC
Sample : T2D4 ID# : 4
Comment : Xtals on fibers
Conditzon : Full Scale : 20KeV(10eV/ch, 2Kch)
Live Time : 100.000 sec Aperture # s
Acc. Volt : 15.0 KV Probe Current : 1.025E-09 A
Stage Point : X=81.535 Y=63.667 Z=10.566
Acg. Date : Wed Feb 9 16:25:19 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net/Background
B K Normal 0.00~ 0.36 1.2483 0.0003 208 / 16
O K Normal 0u2b= 0+.77 31.5962 0.0047 12633 / 34
Na K Normal 0.83- 1.28 1.9840 0.0085 2495 / 36
8i K Normal 1.50- 2.07 0.1494 0.0008 283 / 108
P K Normal 1.75- 2.38 1.5144 0.0034 1446 / 68
Ca K Normal 3.40- 4.30 0.1440 0.0043 144 / 23
Chi square = 23.4498
Element Mass$% Atomic% ZAF . Z A F
B 21.555 30.0161 6.0487 1.1237 5.3829 1.0000
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