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During ICET Test #4, work was continued for the purpose of identifying the origin and chemical
composition of the products that were formed during the test. One objective of ICET is to identify
the composition of debris on fiberglass and the particulate substances in the test solution. To
address this question partially, low-flow fiberglass samples on Test #4, Day 5 were examined by
ESEM/EDS, including both of the exterior and the interior location of the fiberglass samples.

ESEM was employed to analyze the hydrated fiberglass samples without any coating under a
low-vacuum condition (i.e., 80 Pa). This process minimizes the modification of the fiberglass
samples as compared with normal SEM that would involve a drying process. EDS results provide
a semi-quantitative elemental analysis of the debris attached on fiberglass.

Test #4, Day-5 low-flow fiberglass samples were obtained on May 29, 2005 (fifth date for Test
#4). ESEM/EDS data presented here were obtained on May 31, 2005.
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Figure A-1. Environmental SEM image magmﬁed 80 times for a Test #4, Day-5 low-flow
exterior fiberglass sample. (T4DSLFX1.jpg)
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Figure A-2. Environmental SEM image magnlﬁed 80 times for a Test #4, Day-5 low-flow
exterior fiberglass sample. (t4d5Ifx4.jpg)
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Figure A-3.

Figure A-4.
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Environmental SEM image magnified 500 times for a Test #4, Day-5 low-flow
exterior fiberglass sample. (t4d5Ifx2.jpg)
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Environmental SEM image magnified 1000 times for a Test #4, Day-5 low-flow
exterior fiberglass sample. (t4d51fx3.jpg)
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Figure A-5. Environmental SEM image magnified 1000 times for a Test #4, Day-5 low-flow
exterior fiberglass sample. (t4d5Ix11.jpg)
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Figure A-6. Environmental SEM image magnified 500 times for a Test #4, Day-5 low-flow
exterior fiberglass sample. (t4d5Ix14.jpg)
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Figure A-7. Environmental SEM image magnified 1000 times for a Test #4, Day-5 low-flow
exterior fiberglass sample. (t4d5Ix12.jpg)
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Figure A-8. EDS counting spectrum for the film between the fibers shown in Figure A-7.
(t4d5Ix13.jpg)
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Figure A-9. Envnronmental SEM image magmﬁed 80 times for a Test #4 Day—S low-flow
interior fiberglass sample. (t4d5IfiS.jpg)
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Figure A-10. Environmental SEM image magnified 500 times for a Test #4 Day-5 low-flow
interior fiberglass sample. (t4d5Ifi6.jpg)
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Figure A-11. Environmental SEM image magnified 500 times for a Test #4, Day-5 low-flow
interior fiberglass sample. (t4d5lfi7.jpg)
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Figure A-12. Environmental SEM image magnified 2000 times for a Test #4, Day-5 low-flow
interior fiberglass sample. (t4d5Ifi8.jpg)
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Environmental SEM image magnified 1000 times for a Test #4, Day-5 low-flow
interior fiberglass sample. (t4d5Ifi9.jpg)

Environmental SEM image magnified 1000 times for a Test #4, Day-5 low-flow
interior fiberglass sample. (t4d5l1i10.jpg)
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Figure A-15. Environmental SEM image magnified 500 times for a Test #4, Day-5 low-flow
interior fiberglass sample. (t4d5lil5)
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This appendix shows the ESEM/EDS results on ICET Test #4, Day-15 low-flow zone fiberglass
samples. The samples were obtained on June 8, 2005 (fifteenth date for Test #4). Both exterior
and interior locations of the fiberglass samples were examined. ESEM/EDS data presented here
were obtained on June 23, 2005. The hydrated fiberglass samples without any coating were
examined by ESEM under a low-vacuum condition (i.e., 80 Pa). EDS results provide a semi-
quantitative elemental analysis of the debris attached on fiberglass.
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Figure B1-1. Annotated environmental SEM image magnified 100 times for a Test #4, Day-15
exterior low-flow fiberglass sample. (t4d15Ix3.jpg)
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Figure B1-2. EDS counting spectrum for the particulate deposit on fiberglass shown in Figure
B1-1. (t4d15Ix2.jpg)
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Figure B1-3. Environmental SEM image magnified 500 times for a Test #4, Day-15 exterior low-
flow fiberglass sample. (t4d15Ix4.jpg)
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Figure B1-4. Environmental SEM image magnified 1000 times for a Test #4, Day-15 exterior low-
flow fiberglass sample. (t4d15Ix5.jpg)
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Figure B1-5. Environmental SEM image magnified 100 times for a Test #4, Day-15 interior low-
flow fiberglass sample. (t4d151i6.jpg)
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Figure B1-6. Environmental SEM image magnified 500 times for a Test #4, Day-15 interior low-
flow fiberglass sample. (t4d15li7.jpg)
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Figure B1-7. Environmental SEM image magnified 1000 times for a Test #4, Day-15 interior low-
flow fiberglass sample. (t4d15l1i8.jpg)
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This appendix lists the ESEM/EDS results on ICET Test #4, Day-15 high-flow zone fiberglass
samples. The samples were obtained on June 8, 2005 (fifteenth date for Test #4). Both exterior
and interior locations of the fiberglass samples were examined. ESEM/EDS data presented here
were obtained on June 23, 2005. The hydrated fiberglass samples without any coating were
examined by ESEM under a low-vacuum condition (i.e., 80 Pa). EDS results provide a semi-
quantitative elemental analysis of the debris attached on fiberglass.
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Figure B2-1. Environmental SEM image magnified 100 times for a Test #4, Day-15 exterior high-
flow fiberglass sample. (t4d15hx8.jpg)
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Figure B2-2. Environmental SEM image magnified 400 times for a Test #4, Day-15 exterior high-
flow fiberglass sample. (t4d15hx9.jpg)
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Figure B2-3. Annotated environmental SEM image magnified 750 times for a Test #4, Day-15
exterior high-flow fiberglass sample. The white spot shows the area for EDS
analysis. (t4d15hx7.jpg)
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Figure B2-4. EDS counting spectrum for the spot of the film between the fibers shown in Figure
B2-3. (t4d15hx6.jpg)

B2-5




=
25171

t4d15hi1 Jpgm ¥}

Figure B2-5. Environmental SEM image magnified 100 times for a Test #4, Day-lS interior high-
flow fiberglass sample. (t4d15hil.jpg)
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Figure B2-6. Environmental SEM image magnified 100 times for a Test #4, Day-15 interior high-
flow fiberglass sample. (t4d15hi3.jpg)
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Figure B2-7. Environmental SEM image magnified 800 times for a Test #4, Day-15 interior high-
flow fiberglass sample. (t4d15hi2.jpg)
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This appendix shows the ESEM/EDS results on fiberglass samples submerged in a low-flow zone
in the tank. The fiberglass samples were extracted on the date Test #4 was shut down (June 23,
2005). Both exterior and interior locations of the fiberglass samples were examined. ESEM was
employed to analyze the hydrated fiberglass samples without any coating under a low-vacuum
condition (i.e., 80 Pa) to minimize the modification of the fiberglass samples through a drying
process. The results of Test #4, Day-30 low-flow fiberglass samples were obtained on June 24,
2005. EDS results provide a semi-quantitative elemental analysis of the debris attached on

fiberglass.
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Figure C1-1. Environmental SEM image magmﬁed 100 times for a Test #4, Day-30 exterior low-
flow fiberglass sample. (t4d30Ix1.jpg)
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Figure C1-2. Environmental SEM image magmf ed 500 times for a Test #4, Day-30 exterior low-
flow fiberglass sample. (t4d30Ix2.jpg)
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Annotated environmental SEM image magnified 1

Figure C1-3.
exterior low-flow fiberglass sample. (t4d301x5.jpg)
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Figure C1-4. EDS counting spectrum for the spot of coating substance on fiberglass shown in
Figure C1-3. (t4d301x4.jpg)
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Figure C1-5. Environmental SEM image magnified 100 times for a Test #4, Day-30 interior low-
flow fiberglass sample. (T4D30L16.jpg)
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Figure C1-6. Annotated environmental SEM image magnified 500 times for a Test #4, Day-30
interior low-flow fiberglass sample. EDS spot is shown in the picture (t4d30li9.jpg)
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Figure C1-7. EDS counting spectrum for the film between fibers shown in Figure C1-6.
(t4d301i8.jpg)
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This appendix presents the ESEM results on fiberglass samples inserted in a nylon mesh
submerged in a low-flow zone in the tank. The purpose of using a nylon mesh is to determine if
the mesh material (i.e., stainless steel or nylon) affects the deposits on fiberglass samples. The
fiberglass samples were extracted on the date Test #4 was shut down (June 23, 2005). Both
exterior and interior locations of the fiberglass samples were examined. ESEM was employed to
analyze the wet fiberglass samples without any coating under a low-vacuum condition (i.e.,

80 Pa) to minimize the modification of the fiberglass samples through a drying process. The
results of Test #4, Day-30 low-flow fiberglass samples in a nylon mesh were obtained on June 24,
2005.
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Figure C2-1. Environmental SEM image magnified 100 times for a Test #4, Day-30 nylon mesh
submerged in low-flow area (inserted on Day 4). (t4d30nl1.jpg)
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Figure C2-2.  Annotated environmental SEM image magnified 500 times for a Test #4, Day-30
nylon mesh submerged in low-flow area (inserted on Day 4). The EDS spot is shown
in the picture. (t4d30nl4.jpg)

C2-4



t4d3
Figure C2-3. EDS counting spectrum for the spot of nylon mesh shown in Figure C2-2.
(t4d30nl3.jpg)

Figure C2-4. Environmental SEM image magnified 1000 times for a Test #4, Day-30 nylon mesh
submerged in low-flow area (inserted on Day 4). (t4d30nl5.jpg)

|
)
t4d30nl5.jpg
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Figure C2-5. Environmental SEM image magnified 100 times for a Test #4, Day-30 exterior low-
flow fiberglass sample contained in a nylon mesh (inserted on Day 4).
(t4NLEx01.jpg)

t4nlex03.jpegx

Figure C2-6.  Environmental SEM image magnified 100 times for a Test #4, Day-30 exterior low-
flow fiberglass sample contained in a nylon mesh (inserted on Day 4).
(t4nlex03.jpeg)
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Figure C2-7. Environmental SEM image magnified 500 times for a Test #4, Day-30 exterior low-
flow fiberglass sample contained in a nylon mesh (inserted on Day 4). (t4nlex02.jpg)

Figure C2-8. Environmental SEM image magnified 100 times for a Test #4, Day-30 interior low-
flow fiberglass sample contained in a nylon mesh (inserted on Day 4). (t4nlIn04.jpg)

C2-7
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Figure C2-9. Environmental SEM image magnified 100 times for a Test #4, Day-30 interior low-
flow fiberglass sample contained in a nylon mesh (inserted on Day 4). (t4nlin06.jpg)

t4nlin05.jpg

Figure C2-10. Environmental SEM image magnified 500 times for a Test #4, Day-30 interior low-
flow fiberglass sample contained in a nylon mesh (inserted on Day 4). (t4nlin05.jpg)
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Appendix C3

ESEM Data for Test #4, Day-30 Low-Flow Fiberglass

Figure C3-1.
Figure C3-2.
Figure C3-3.
Figure C3-4.
Figure C3-5.
Figure C3-6.

Figure C3-7.

Samples in a Big Envelope

Figures

Environmental SEM image magnified 100 times for a Test #4, Day-30
exterior low-flow fiberglass sample in a big envelope. (T4EVLX1.jpg)
Environmental SEM imége magnified 100 times for a Test #4, Day-30
exterior low-flow fiberglass sample in a big envelope. (t4evlx3.jpg).....
Environmental SEM image magnified 500 times for a Test #4, Day-30
exterior low-flow fiberglass sample in a big envelope. (t4evix2.jpg).....
Environmental SEM image magnified 100 times for a Test #4, Day-30
interior low-flow fiberglass sample in a big envelope. (t4evlid.jpg) ......
Environmental SEM image magnified 100 times for a Test #4, Day-30
interior low-flow fiberglass sample in a big envelope. (t4evliS.jpg) ......
Environmental SEM image magnified 100 times for a Test #4, Day-30
interior low-flow fiberglass sample in a big envelope. (t4evli6.jpg) ......
Environmental SEM image magnified 500 times for a Test #4, Day-30

interior low-flow fiberglass sample in a big envelope. (t4evli7.jpg) ......
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In this appendix, the fiberglass samples were extracted on June 23, 2005, the date Test #4 was
shut down. Both exterior and interior locations of the fiberglass samples were examined. ESEM
was employed to analyze the hydrated fiberglass samples without any coating under a low-
vacuum condition (i.e., 80 Pa) to minimize the modification of the fiberglass samples through a
drying process. The results of Test #4, Day-30 low-flow fiberglass samples in a big envelope
were obtained on June 30, 2005. EDS results provide a semi-quantitative elemental analysis of
the debris attached on fiberglass.
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Transcribed Laboratory Log

Laboratory session from June 30, 2005.
Test #4, Day-30 Low-Flow Fiberglass in a Big Envelope

Drain Collar Washed Drain
Collar (D

Raw Cal-Sil

Baked Cal-Sil

. Washed Big
Big Envelope Envelope (Interior)

Exterior Low Flow for Big Envelope .

Image: T4EVLX1 100 x ESEM image Figure C3-1
tdevix3 100 x ESEM image Figure C3-2
tdevix2 500 x ESEM image higher magnification Figure C3-3

Interior Low Flow for Big Envelope

Image: tdevlid 100 x ESEM image Figure C3-4
tdevlis 100 x ESEM image Figure C3-5
tdevli6 100 x ESEM image Figure C3-6
tdevli7 500 x ESEM image higher magnification Figure C3-7

C3-3



Figure C3-1. Environmental SEM image magnified 100 times for a Test #4, Day-30 exterior low-
flow fiberglass sample in a big envelope. (T4EVLX1.jpg)

tdevix3.jpg 5=

Figure C3-2. Environmental SEM image magnified 100 times for a Test #4, Day-30 exterior low-
flow fiberglass sample in a big envelope. (t4evix3.jpg)

C3-4
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Figure C3-3. Environmental SEM image magnified 500 times for a Test #4, Day-30 exterior low-
flow fiberglass sample in a big envelope. (tdevix2.jpg)

tdevii4.jpg

Figure C3-4. Environmental SEM image magnified 100 times for a Test #4, Day-30 interior low-
flow fiberglass sample in a big envelope. (t4evli4.jpg)
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tdevli5.jpg

Figure C3-5. Environmental SEM image magnified 100 times for a Test #4, Day-30 interior low-
flow fiberglass sample in a big envelope. (t4evli5.jpg)

t4evli6.jpg

Figure C3-6. Environmental SEM image magnified 100 times for a Test #4, Day-30 interior low-
flow fiberglass sample in a big envelope. (t4evli6.jpg)
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tdevii7.jpg

Figure C3-7.  Environmental SEM image magnified 500 times for a Test #4, Day-30 interior low-
flow fiberglass sample in a big envelope. (t4evli7.jpg)
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Appendix C4

ESEM/EDS Data for Test #4, Day-30 Fiberglass in High-

Figure C4-1.

Figure C4-2.

Figure C4-3.

Figure C4-4.

Figure C4-5.

Figure C4-6.

Figure C4-7.

Figure C4-8.

Figure C4-9.

Figure C4-10.

Figure C4-11.

Flow Zones

Figures

Environmental SEM image magnified 100 times for a Test #4, Day-30

exterior high-flow fiberglass sample. (TAHFEXO1.Jpg)......ccceverurvurrerieneneriannens C4-4
Environmental SEM image magnified 100 times for a Test #4, Day-30

exterior high-flow fiberglass sample. (t4hfex02.jpg)......cccccereeveueeeercnnenccunnnnee C4-4
Environmental SEM image magnified 500 times for a Test #4, Day-30

exterior high-flow fiberglass sample. (t4hfex07Jpg).....cccvveuerercrerreererrecrerncncnns C4-5
Annotated environmental SEM image magnified 800 times for a Test #4,

Day-30 exterior high-flow fiberglass sample. EDS spot is shown in the

picture. (t4hfeX06.JPE) -.oueecvreeeieiirierteerrretr ettt et sae s seessesneseanes C4-5
EDS counting spectrum for the spot of film between fibers shown in Figure.

C4-4. (1AhTEX0S5.JPE).- . ovemereerecrereerererieueeneeesteeaeeeeseses et e eseseeneaeenesenessenenene C4-6
Environmental SEM image magnified 100 times for a Test #4, Day-30

interior high-flow fiberglass sample. (t4hfin01jpg).....cccocveeeeenrneneeurencnuenencs C4-6
Environmental SEM image magnified 100 times for a Test #4, Day-30

interior high-flow fiberglass sample. (t4hfm02.jpg).................................; ........ C4-7
Environmental SEM image magnified 500 times for a Test #4, Day-30

interior high-flow fiberglass sample. (t4hfin03.JPg) ....ccevevererrreerrrerrerenersereenennns C4-7
Environmental SEM image magnified 500 times for a Test #4, Day-30

interior high-flow fiberglass sample. (t4hfin04. jpg) .......cccocevrerercncrirercnceennenes C4-8

Environmental SEM image magnified 100 times for a Test #4, Day-30

interior high-flow fiberglass sample. The sample was gently prerinsed with

RO water. (TARNAOLJPE) ...ccvvvrererriirieirreniseineeeeeeseseensessseseesensssaesesessesessenes C4-8
Environmental SEM image magnified 100 times for a Test #4, Day-30

interior high-flow fiberglass sample. The sample was gently prerinsed with

RO water. (t4mMd02.JPZ)......cccererirrerirerineerirerenrentsiestesesesseseseesestesesesesssessencssens C4-9

C4-i



Figure C4-12. Environmental SEM image magnified 500 times for a Test #4, Day-30

interior high-flow fiberglass sample. The sample was gently prerinsed with

RO water. (t4mnd03.jpg)......ccocrveveniniirnecrinieniintiencnennees e C4-9
Figure C4-13. Environmental SEM image magnified 500 times for a Test #4, Day-30

interior high-flow fiberglass sample. The sample was gently prerinsed with

RO water. (t4md04.JPE) ....ccevereererererrrrreeerenneerenreersesiesestessssssesassesassssseseens C4-10
Figure C4-14. Environmental SEM image magnified 500 times for a Test #4, Day-30

interior high-flow fiberglass sample. The sample was gently prerinsed with

RO water. (t4mMd0S.JPE) ...ccererererrerrerereererrerntenerenerenmseeersonesesssesssssssenesisesessonss C4-10
Figure C4-15. Environmental SEM image magnified 500 times for a Test #4, Day-30

interior high-flow fiberglass sample. The sample was gently prerinsed with

RO water. (t4rMd06.JPE) ... ccvevrerrreerrieerinrernesesersesssesenesesesseseensesessasesescssesene C4-11

C4-ii



In this appendix, the fiberglass samples submerged in a high-flow zone were extracted on the date
Test #4 was shut down (June 23, 2005). Both exterior and interior locations of the fiberglass
samples were examined. ESEM was employed to analyze the hydrated fiberglass samples without
any coating under a low-vacuum condition (i.e., 80 Pa) to minimize the modification of the
fiberglass samples through a drying process. The results of Test #4, Day-30 high-flow fiberglass
samples were obtained on June 24, 2005. EDS results provide a semi-quantitative elemental
analysis of the debris attached on fiberglass.






Transcribed Laboratory Log

Laboratory session from June 24, 2005.
Test #4, Day-30 High-Flow Fiberglass

High-Flow Exterior

T4HFEx01
t4hfex02
t4hfex07
t4hfex06
EDS:  t4hfex05

Image:

High-Flow Interior

t4hfin01
t4hfin02
t4hfin03
t4hfin04

Image:

High Flow

Rinsed HF Int.

Gel

100 x
100 x
500 x
800 x

100 x
100 x
500 x
500 x

X I

O ©
O
o

ESEM image

ESEM image

ESEM image

ESEM annotated image
Spot of film for t4hfex06

ESEM image of fiberglass
ESEM image

ESEM image high magnification
ESEM image high magnification

Washed (with RO Water) High-Flow Interior

T4Rnd01
t4rnd02
t4rmd03
t4rnd04
t4rnd05
t4md06

Image:

100 x
100 x
500 x
500 x
500 x
500 x

ESEM image
ESEM image
ESEM image
ESEM image
ESEM image
ESEM image

Figure C4-1
Figure C4-2
Figure C4-3
Figure C4-4
Figure C4-5

Figure C4-6
Figure C4-7
Figure C4-8
Figure C4-9

Figure C4-10
Figure C4-11
Figure C4-12
Figure C4-13
Figure C4-14
Figure C4-15
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T4HFEX01.jpeg

Figure C4-1.

Environmental SEM image magnified 100 times for a Test #4, Day-30 exterior high-
flow fiberglass sample. (T4HFEx01.jpg)

t4hfex02.jpg 5
Figure C4-2.

Environmental SEM image magnified 100 times for a Test #4, Day-30 exterior high-
flow fiberglass sample. (t4hfex02.jpg)

ca-4



t4 hfex07 Jpg

Figure C4-3. Environmental SEM image magnified 500 times for a Test #4, Day-30 exterior high-
flow fiberglass sample. (t4hfex07.jpg)

t4hfex06,jpg IR

Figure C4-4. Annotated environmental SEM image magnified 800 times for a Test #4, Day-30
exterior high-flow fiberglass sample. EDS spot is shown in the picture.
(t4hfex06.jpg)




Figure C4-5. EDS counting spectrum for the spot of film between fibers shown in Figure C4-4.
(t4hfex05.jpg)

t4hf n01 jpg-:.—;
Figure C4-6. Environmental SEM image magmﬁed 100 times for a Test #4, Day-30 interior high-
flow fiberglass sample. (t4hfin01.jpg)

C4-6




Figure C4-7.

t4hfin02.jpg

o . R~ e i
Environmental SEM image magnified 100 times for a Test #4, Day-30 interior high-
flow fiberglass sample. (t4hfin02.jpg)

t4n0.jpg,
Figure C4-8.

Environmental SEM image magnified 500 times for a Test #4, Day-30 interior high-
flow fiberglass sample. (t4hfin03.jpg)



t4hfin04.jpg |

Figure C4-9. Environmental SEM image magnified 500 times for a Test #4, Day-30 interior high-
flow fiberglass sample. (t4hfin04.jpg)

T4Rnd01.jpg ¥ i E SRS T
Figure C4-10. Environmental SEM image magnified 100 times for a Test #4, Day-30 interior high-

flow fiberglass sample. The sample was gently prerinsed with RO water.
(T4Rnd01.jpg)
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Figure C4-11. Environmental SEM image magnified 100 times for a Test #4, Day-30 interior high-
flow fiberglass sample. The sample was gently prerinsed with RO water.
(t4rnd02.jpg)

t4rnd03.jpg

Figure C4-12.  Environmental SEM image magnified 500 times for a Test #4, Day-30 interior high-
flow fiberglass sample. The sample was gently prerinsed with RO water.
(t4rnd03.jpg)
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Figure C4-13. Environmental SEM image magnified 500 times for a Test #4, Day-30 interior high-
flow fiberglass sample. The sample was gently prerinsed with RO water.
(t4rnd04.jpg)

t4rnd05.jpg

Figure C4-14. Environmental SEM image magnified 500 times for a Test #4, Day-30 interior high-
flow fiberglass sample. The sample was gently prerinsed with RO water.
(t4rnd05.jpg)
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t4rnd06.jpg

Figure C4-15. Environmental SEM image magnified 500 times for a Test #4, Day-30 interior high-
flow fiberglass sample. The sample was gently prerinsed with RO water.
(t4rnd06.jpg)

C4-11







Appendix C5

ESEM/EDS Data for Test #4, Day-30 Fiberglass Inserted

Figure C5-1.

Figure C5-2.

Figure C5-3.

Figure C5-4.

Figure C5-5.

Figure C5-6.

Figure C5-7.

Figure C5-8.

Figure C5-9.

in Front of Header in a High-Flow Zone

Figures

Environmental SEM image magnified 100 times for a Test #4, Day-30

exterior high-flow fiberglass sample in front of the header (inserted on Day

4). (t4d30hx1.jpg) -..covovererrrecrrvenennes Viresrsrssnesernnastssassininssnsersssessansastnsinstisraenans Cs5-4
Environmental SEM image magnified 500 times for a Test #4, Day-30

exterior high-flow fiberglass sample in front of the header (inserted on Day

4). (t4d30NX2JPB) -.ovrvvvvererremrrriiirerrennseeieererise et Cs5-4
Annotated environmental SEM image magnified 1000 times for a Test #4,

Day-30 exterior high-flow fiberglass sample in front of the header (inserted

on Day 4). The EDS spot is shown in the picture. (t4d30hx5.jpg) .....c.ccrcereeenee. Cs-5
EDS counting spectrum for the spot of coating substance on fiberglass shown
In Figure C5-3. (t4d30hX4.JPE) «..veevveieeriecticteeeetreeeiercreseeesssessneseessesresenssnsseens C5-5

Environmental SEM image magnified 100 times for a Test #4, Day-30

interior high-flow fiberglass sample in front of the header (inserted on Day 4).
(tAA30NIOJPE) ..o voveevrenicereereneireree sttt et eae s et esest s ene et saesenesenss C5-6
Annotated environmental SEM image magnified 500 times for a Test #4,

Day-30 interior high-flow fiberglass sample in front of the header (inserted on

Day 4). The EDS spot is shown in the picture. (t4d30hI9.jpg)......cccovvvcurvinncne. C5-6
EDS counting spectrum for the spot of substance attached on fiberglass shown
in Figure C5-6. (t4d30hI8 Jpg)......coeieeriririniriciienictrenrccnreenree st Cs5-7

Annotated environmental SEM image magnified 1000 times for a Test #4,

Day-30 interior high-flow fiberglass sample in front of the header (inserted on

Day 4). The EDS spot is shown in the picture. (t4d30hijpg)......c.cccoervveinennee. Cs-7
EDS counting spectrum for the spot of substance attached on fiberglass shown
in Figure C5-8. (t4d30hI0.JPE).....ccorururerrrrrrnreireriniececciinenensesesessese s seesens Cs5-8

C5-i






The high-flow fiberglass samples inserted in front of a header were extracted on June 23, 2005,
the date Test #4 was shut down. Both exterior and interior locations of the fiberglass samples
were examined. ESEM was employed to analyze the hydrated fiberglass samples without any
coating under a low-vacuum condition (i.e., 80 Pa) to minimize the modification of the fiberglass
samples through a drying process. The results of Test #4, Day-30 high-flow fiberglass samples
were obtained on June 23, 2005. EDS results provide a semi-quantitative elemental analysis of
the debris attached on fiberglass.
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Transcribed Laboratory Log

Laboratory session from June 23, 200S.

Test #4, Day-30 High-Flow Fiberglass Inserted in Front of Header

Lab

Day 15 Low

Day 15 Low

Day 30 High
(put in Day 4)

High-Flow Exterior (put in on Day 4)

Image: t4d30hx1 100 x
t4d30hx2 500 x
t4d30hx5 1000 x

EDS:  t4d30hx4

High-Flow Interior (put in on Day 4)

Image: t4d30hl6 100 x
t4d30hI9 500 x

EDS t4d30hI8

Image t4d30hi 1000 x

EDS  t4d30hI0

ESEM

Unwashed Washed

ESEM image
ESEM image
ESEM annotated image

EDS on coating of fiberglass
shown in t4d30hx5

ESEM image of fiberglass
ESEM annotated image
EDS on web in t4d30hI9
ESEM annotated image

EDS on spot in t4d30hi

C5-3

Figure C5-1
Figure C5-2
Figure C5-3
Figure C5-4

Figure C5-5
Figure C5-6
Figure C5-7

- Figure C5-8

Figure C5-9
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Figure C5-1. Environmental SEM image magnified 100 times for a Test #4, Day-30 exterior high-
flow fiberglass sample in front of the header (inserted on Day 4). (t4d30hx1.jpg)

|
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Figure C5-2. Environmental SEM image magnified 500 times for a Test #4, Day-30 exterior high-
flow fiberglass sample in front of the header (inserted on Day 4). (t4d30hx2.jpg)
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t4d30hx5.jpg

Figure C5-3. Annotated environmental SEM image magnified 1000 times for a Test #4, Day-30
exterior high-flow fiberglass sample in front of the header (inserted on Day 4). The
EDS spot is shown in the picture. (t4d30hx5.jpg)
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t4d30hx4.jpg! ; e ”

Figure C5-4. EDS counting spectrum for the spot of coating substance on fiberglass shown in
Figure C5-3. (t4d30hx4.jpg)
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Figure C5-5. Environmental SEM image magnified 100 times for a Test #4, Day-30 interior high-
flow fiberglass sample in front of the header (inserted on Day 4). (t4d30hl6.jpg)

t4d30hl9.jpg

Figure C5-6. Annotated environmental SEM image magnified 500 times for a Test #4, Day-30
interior high-flow fiberglass sample in front of the header (inserted on Day 4). The
EDS spot is shown in the picture. (t4d30h19.jpg)
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t4d30hI8.jpg|

Figure C5-7.

Figure C5-8.

udsohijpolEE 50

EDS counting spectrum for the spot of substance attached on fiberglass shown in
Figure C5-6. (t4d30hI8.jpg)

Annotated environmental SEM image magnified 1000 times for a Test #4, Day-30
interior high-flow fiberglass sample in front of the header (inserted on Day 4). The
EDS spot is shown in the picture. (t4d30hi.jpg)
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t4d30h10.jpg

Figure C5-9. EDS counting spectrum for the spot of substance attached on fiberglass shown in
Figure C5-8. (t4d30hl0.jpg)
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Appendix C6

ESEM/EDS Data for Test #4, Day-30 Drain Collar

Figure C6-1.

Figure C6-2.

Figure C6-3.

Figure C6-4.

Figure C6-5.

Figure C6-6.

Figure C6-7.

Figure C6-8.

Figure C6-9.

Figure C6-10.

Figure C6-11.

Fiberglass

Figures

Environmental SEM image magnified 100 times for a Test #4, Day-30

exterior fiberglass sample on the drain collar (away from the drain screen).
(TADCOXOLPE) ..ecvevrrceriritereerieteterrrresestesasassessesssassasssssssssssensasesesssssssonsesssans Cé6-5
Environmental SEM image magnified 100 times for a Test #4, Day-30

exterior fiberglass sample on the drain collar (away from the drain screen).
(t4dcox05.Jp) .cvevrrrrrreeeeeirrererenane. ettt sae e r e s en et e naa e at s eae s oae e e eent C6-5
Environmental SEM image magnified 500 times for a Test #4, Day-30

exterior fiberglass sample on the drain collar (away from the drain screen).
(FAACOXO02PE) ..veevenerenirninreier ettt cer e se s sae e e esasassesesaannanas eeeerereneranes C6-6
Environmental SEM image magnified 1000 times for a Test #4, Day-30

exterior fiberglass sample on the drain collar (away from the drain screen).

(t4dCOX03.JPE) . vttt ettt sesss s ssessasesnsasasssesencasesseseniness CO=60
EDS counting spectrum for the large mass of particulate deposits on fiberglass
shown in Figure C6-4. (t4dCOX04.JPE) -....coveimvreecicreereeereeeeeereesessesseseeesesseneas C6-7

Environmental SEM image magnified 100 times for a Test #4, Day-30
interior fiberglass sample on the drain collar. (t4dcinl 1jpg) .....ccceceevervreencnnns C6-7
Environmental SEM image magnified 100 times for a Test #4, Day-30
interior fiberglass sample on the drain collar. (t4dcinl4.jpg) .......ccccocereveurrrennne C6-8
Environmental SEM image magnified 500 times for a Test #4, Day-30
interior fiberglass sample on the drain collar. (t4dcinl2.jpg) ......cccccoceerernnnnane. C6-8
Environmental SEM image magnified 500 times for a Test #4, Day-30
interior fiberglass sample on the drain collar. (t4dcinl3.jpg) ......ccceerevevcrvrrenenes C6-9
Environmental SEM image magnified 500 times for a Test #4, Day-30
interior fiberglass sample on the drain collar. (t4dcinl5.jpg) .....coveeeeeererencecnee C6-9
Environmental SEM image magnified 100 times for a Test #4, Day-30
exterior fiberglass sample on the drain collar (next to the drain screen).
(t4ACIX06.JPE) . v vvnreiireriririiictenre ettt seses st tssesesenssssesenaninesenas Cé6-10
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Figure C6-12. Enviroﬁmental SEM image magnified 100 times for a Test #4, Day-30

exterior fiberglass sample on the drain collar (next to the drain screen).

(FAACIXTOJPE) v eerenrenerereenrereriereetrteseseraresesseaenessesasassesnenessestsssseesassensssssnas C6-10
Figure C6-13. Environmental SEM image magnified 500 times for a Test #4, Day-30

exterior fiberglass sample on the drain collar (next to the drain screen).

(HAACIXOT JPE) - v ervenrenreeenereerernertereneererrencsseseestssreessesatesee st saes e sbesasssonsessensasssons Cé6-11
Figure C6-14. Environmental SEM image magnified 1000 times for a Test #4, Day-30

exterior fiberglass sample on the drain collar (next to the drain screen).

(t4dCIXOBJPE). c.ceverenrerierneerterieeerice ettt Cé6-11
Figure C6-15. EDS counting spectrum for the large mass of particulate deposits on fiberglass
shown in Figure C6-14. (14dCiX09.JPE)...ccvcevrrerrrrerrerrecrercreiesiresseseressesesnens Cé6-12
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In this appendix, ESEM/EDS results are shown from the examination of the fiberglass samples
within the drain collar submerged in the tank. The fiberglass samples within the drain collar were
extracted on the date Test #4 was shut down (June 23, 2005). The fiberglass samples located at
the outside exterior (away from the drain screen), the inside exterior (next to the drain screen),
and the interior were examined. ESEM was employed to analyze the wet fiberglass samples
without any coating under a low-vacuum condition (i.e., 80 Pa) to minimize the modification of
the fiberglass samples through a drying process. ESEM/EDS results of the Test #4, Day-30 drain
collar fiberglass samples were obtained on June 30, 2005. EDS results provide an elemental
composition analysis of the debris attached on fiberglass.
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Transcribed Laboratory Log

Laboratory session from June 30, 2005.
Test #4, Day-30 Drain Collar Fiberglass.

Drain Collar Washed Drain

Collar (I)
Raw Cal-Sil

Baked Cal-Sil

Washed Big

Big Envelope Envelope (Interior)

Drain Collar Exterior (away from the drain screen)

Image: T4DCOXO01 100 x ESEM image Figure C6-1
t4dcox05 100 x ESEM image Figure C6-2
t4dcox02 500 x ESEM image Figure C6-3
t4dcox03 1000 x  ESEM at higher magnification Figure C6-4

EDS:  t4dcox04 EDS on particles in t4dcox03 Figure C6-5

Drain Collar Interior

Image: t4dcinll 100 x ESEM image Figure C6-6
tddcinl4 100 x ESEM image Figure C6-7
t4dcinl2 500 x ESEM image higher magnification Figure C6-3
t4dcinl3 500 x ESEM image high magnification  Figure C6-9
t4dcinl5 500 x ESEM image high magnification Figure C6-10
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Drain Collar Exterior (Next to the Drain Screen)

Image:

EDS:

t4dcix06
t4dcix10
t4dcix07
t4dcix08
t4dcix09

100 x
100 x
500 x
1000 x

ESEM image

ESEM image

ESEM image

ESEM image higher magnification
EDS on particles in t4dcix08

C6-4

Figure C6-11
Figure C6-12
Figure C6-13
Figure Cé6-14
Figure C6-15



T4DCOXO01..j

Figure C6-1. Environmental SEM image magnified 100 times for a Test #4, Day-30 exterior
fiberglass sample on the drain collar (away from the drain screen).
(T4DCOXO01.jpg)

t4dcox05.jpg VOB e TR S0
Figure C6-2. Environmental SEM image magnified 100 times for a Test #4, Day-30 exterior
fiberglass sample on the drain collar (away from the drain screen). (t4dcox05.jpg)
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Figure C6-3. Environmental SEM image magnified 500 times for a Test #4, Day-30 exterior
fiberglass sample on the drain collar (away from the drain screen). (t4dcox02.jpg)

t4dcox03..jpg

Figure C6-4. Environmental SEM image magnified 1000 times for a Test #4, Day-30 exterior
fiberglass sample on the drain collar (away from the drain screen). (t4dcox03.jpg)
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t4dcox04.jpg’ V : V _ _
Figure C6-5. EDS counting spectrum for the large mass of particulate deposits on fiberglass
shown in Figure C6-4. (t4dcox04.jpg)

-

t4dcin11.jpgl 5§ =

e

Figure C6-6. Environmental SEM image magnified 100 times for a Test #4, Day-30 interior
fiberglass sample on the drain collar. (t4dcinl1.jpg)
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Figure C6-7. Environmental SEM image magnified 100 times for a Test #4, Day-30 interior
fiberglass sample on the drain collar. (t4dcin14.jpg)

t4dcin12..jpg 4
Figure C6-8. Environmental SEM image magnified 500 times for a Test #4, Day-30 interior
fiberglass sample on the drain collar. (t4dcin12.jpg)
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t4dcin13..jpg g

Figure C6-9.  Environmental SEM image magnified 500 times for a Test #4, Day-30 interior
fiberglass sample on the drain collar. (t4dcin13.jpg)

t4dcin15..jpg *
Figure C6-10. Environmental SEM image magnified 500 times for a Test #4, Day-30 interior
fiberglass sample on the drain collar. (t4dcin15.jpg)
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Figure C6-11. Environmental SEM image magnified 100 times for a Test #4, Day-30 exterior
fiberglass sample on the drain collar (next to the drain screen). (t4dcix06.jpg)

t4dcix10..jpg 2ot B
Figure C6-12. Environmental SEM image magnified 100 times for a Test #4, Day-30 exterior
fiberglass sample on the drain collar (next to the drain screen). (t4dcix10.jpg)
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t4dcix07..jpg

Figure C6-13. Environmental SEM image magnified 500 times for a Test #4, Day-30 exterior
fiberglass sample on the drain collar (next to the drain screen). (t4dcix07.jpg)

t4dcix08..jpg '

Figure C6-14. Environmental SEM image magnified 1000 times for a Test #4, Day-30 exterior
fiberglass sample on the drain collar (next to the drain screen). (t4dcix08.jpg)
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Figure C6-15.

EDS counting spectrum for the large mass of particulate deposits on fiberglass
shown in Figure C6-14. (t4dcix09.jpg)
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Appendix C7

ESEM/EDS Data for Test #4, Day-30 Birdcage Fiberglass

Figure C7-1.

Figure C7-2.

Figure C7-3.

Figure C74.

Figure C7-5.

Figure C7-6.

Figures

Environmental SEM image magnified 100 times for a Test #4, Day-30

exterior fiberglass sample within the birdcage. (T4D30BX1.jpg).....ccccvvvenenn.

Annotated environmental SEM image magnified 500 times for a Test #4,

Day-30 exterior fiberglass sample within the birdcage. (t4d30bx4.jpg)..........
‘EDS counting spectrum for the particulate deposits on fiberglass shown in
Figure C7-2. (TAD30DX3JPE) ..everveverrerrererenierirereeeseesessessessssaseessssssessnseinssasans

Environmental SEM image magnified 100 times for a Test #4, Day-30

interior fiberglass sample within the birdcage. (t4d30bi5.jpg) ....cccceveereruenenee.

Environmental SEM image magnified 500 times for a Test #4, Day-30

interior fiberglass sample within the birdcage. (t4d30bi6.jpg) .......cc.covvrrvnncn.

Environmental SEM image magnified 500 times for a Test #4, Day-30

interior fiberglass sample within the birdcage. (t4d30bi7.jpg) .......ccecevverrvenene.
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This appendix lists the ESEM/EDS results for the fiberglass samples within a birdcage
submerged in the testing solution. The purpose of this analysis was to determine the degree and
the extent that particulate debris migrated and attached on fiberglass. In this appendix, the
fiberglass samples within the birdcage were extracted on June 23, 2005, the date the test was shut
down. Both exterior and interior fiberglass samples were examined. ESEM was employed to
analyze the hydrated fiberglass samples without any coating under a low-vacuum condition (i.e.,
80 Pa) to minimize the modification of the fiberglass samples through a drying process.
ESEM/EDS results of the Test #4, Day-30 birdcage fiberglass samples were obtained on June 24,
2005.
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Transcribed Laboratory Log

Laboratory session from June 24, 2005.
Test #4, Day-30 Birdcage Fiberglass

Low Flow
Birdcage

Nylon Low Flow

Nylon

Birdcage Exterior

Image: T4D30BX1
t4d30bx4
EDS:  t4d30bx3

Birdcage Interior

Image: t4d30bi5
t4d30bi6
t4d30bi7

100 x
500 x

100 x
500 x
500 x

ESEM

O >,
NS
Q <

&

X I
ESEM image
ESEM annotated image

EDS on particles in t4d30bx4

ESEM image of fiberglass
ESEM image higher magnification
ESEM image

C7-3

Figure C7-1
Figure C7-2
Figure C7-3

Figure C7-4
Figure C7-5
Figure C7-6



BX1.jpgle e SR st T N
Figure C7-1. Environmental SEM image magnified 100 times for a Test #4, Day-30 exterior
fiberglass sample within the birdcage. (T4D30BX1.jpg)

t4d30bx4.jpg w NG :
Figure C7-2. Annotated environmental SEM image magnified 500 times for a Test #4, Day-30
exterior fiberglass sample within the birdcage. (t4d30bx4.jpg)
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t4d30bx3._jpg|

Figure C7-3. EDS counting spectrum for the particulate deposits on fiberglass shown in Figure
C7-2. (T4D30bx3.jpg)

! el 4 L Jiz

fiberglass sample within the birdcage. (t4d30bi5.jpg)
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t4d30bi6..jpg"

Figure C7-5. Environmental SEM image magnified 500 times for a Test #4, Day-30 interior
fiberglass sample within the birdcage. (t4d30bi6.jpg)

. 5

t4d30bi7..jpg

Figure C7-6. Environmental SEM image magnified 500 times for a Test #4, Day-30 interior
fiberglass sample within the birdcage. (t4d30bi7.jpg)
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Appendix D

ESEM/EDS Data for Test #4, Day-30 Low-Flow Cal-Sil

Figure D-1.
Figure D-2.
Figure D-3.
Figure D-4.
.Figure D-5.
Figure D-6.
Figure D-7.
Figure D-8.
Figure D-9.
Figure D-10.
Figure D-11.

Figure D-12.

Samples

Figures

ESEM image magnified 100 times for a Test #4, Day-30 low-flow exterior

raw cal-sil sample. (TARCEXOLJPE).....cccrverrrinrrenrrienieeninrerenieenteseseseeseeseeesenens D-5
ESEM image magnified 500 times for a Test #4, Day-30 low-flow exterior

raw cal-sil sample. (t41CEX02JPE) ....ceorererrerrerererentrienuesiereenesseesessnsseseseesesassssnns D-5
EDS counting spectrum for the whole image shown in Figure D-2.

(HA1CEX0IJPE) .o v vttt et e s s s D-6

ESEM image magnified 100 times for a Test #4, Day-30 low-flow interior

raw cal-sil sample. (t4rcin04.jpg) .......c.ccvvenuen... eeseeeesreerererreraeesaeaesarenteaneenas D-6
ESEM image magnified 500 times for a Test #4, Day-30 low-flow interior

raw cal-sil sample. (t4rcin05.JPE) ....veueevreruiererirciieteectrreee ettt D-7
EDS counting spectrum for the whole image shown in Figure D-5.

(FA1CINOBJPE) ..vvivimivitiiiiin ettt etsae e e sesessasasesassn s esensenesnsenenesenens D-7
ESEM image magnified 100 times for a Test #4, Day-30 low-flow exterior

baked cal-sil sample. (TABCEXO7.JPE) ...ecveveeverenrerereeererererereseesesessssesesesssessenes D-8
ESEM image magnified 500 times for a Test #4, Day-30 low-flow exterior

baked cal-sil sample. (t4DCEX0B.JPE)....coververierereriereiereereeerereeereaeenereserressenesnesenes D-8
EDS counting spectrum for the whole image shown in Figure D-7.

(FADCEX0DJPE) .- vcnerinriirieiiieteerteert et seerte e se e b e esessa e sae s e s sese et entse e neene e enes D-9
ESEM image magnified 100 times for a Test #4, Day-30 low-flow interior

baked cal-sil sample. (TABCINIOJPE) .....corumrererererereresresressnssaseseasaeneneasmesesesens D-9
ESEM image magnified 500 times for a Test #4, Day-30 low-flow interior

baked cal-sil sample. (t4bCINLLJPE) ....ccovvvereririrrereniniieininrereeseeseseeseneeseseesens D-10
EDS counting spectrum for the whole image shown in Figure D-11.

(t4DCINT2 JPE)..eviririiriiiiiiiirec ettt ettt ettt D-10






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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Transcribed Laboratory Log

Laboratory session from June 30, 2005.

ESEM/EDS Test #4, Day-30 Low-Flow Cal-Sil

Drain Collar

Raw Cal-Sil

Baked Cal-Sil

Big Envelope

Submerged Raw Cal-Sil (Low-Flow) Exterior

Image: T4RCEXO01 100 x ESEM image
t4rcex(2 500 x ESEM at higher magnification
EDS:  t4rcex03 EDS on whole image t4rcex02

Submerged Raw Cal-Sil (Low-Flow) Interior

Image: tdrcin04 100 x ESEM image
t4rcin05 500 x ESEM at higher magnification
EDS:  t4rcin06 EDS of whole image t4rcin05

Washed Drain
Collar ()

Washed Big
Envelope (Interior)

Figure D-1
Figure D-2
Figure D-3

Figure D-4

Figure D-5
Figure D-6



Low-Flow Exterior Submerged Baked Cal-Sil

Image:

EDS:

T4BCEX07
t4bcex08
t4bcex09

100 x
500 x

ESEM image
ESEM at higher magnification
EDS of whole image of t4bcex08

Low-Flow Interior Submerged Baked Cal-Sil

Image:

EDS:

T4BCIN10
t4bcinl 1
tdbcinl2

100 x
500 x

ESEM image

ESEM at higher magnification
EDS of whole image of t4bcinl 1
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Figure D-7
Figure D-8
Figure D-9

Figure D-10
Figure D-11
Figure D-12



T4RCEXO01.jpg ~ -

Figure D-1. ESEM image magnified 100 times for a Test #4, Day-30 low-flow exterior raw cal-sil
sample. (T4RCEXO01.jpg)

|

| e 4
t4re2.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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trcex03. jg

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

t4rcin04.jpg i s

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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t4rcin05.jpg sl

Figure D-5. ESEM image magnified 500 times for a Test #4, Day-30 low-flow interior raw cal-sil
| sample. (t4rcin05.jpg)

|

trcin06.jg

Figure D-6. EDS counting spectrum for the whole image shown in Figure D-5. (t4rcin06.jpg)
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Figure D-7.

t4cex0.jpg

ESEM image magnified 500 times for a Test #4, Day-30 low-flow exterior baked cal-
sil sample. (t4bcex08.jpg)

Figure D-8.

T4ABCEXO7 .jpg g : i B s
ESEM image magnified 100 times for a Test #4, Day-30 low-flow exterior baked cal-
sil sample. (T4BCEX07.jpg)
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tbcex09. pg

Figure D-9.

Figure D-10.

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

T4BCIN1Ojpg o &

ESEM image magnified 100 times for a
sil sample. (T4BCIN10.jpg)

Test #4, Day-30 low-flow interior baked cal-



t4bcin11.jpg

Figure D-11. ESEM image magnified 500 times for a Test #4, Day-30 low-flow interior baked cal-
sil sample. (t4bcinll.jpg)

t4bcin12.jpg

Figure D-12. EDS counting spectrum for the whole image shown in Figure D-11. (t4bcin12.jpg)




Appendix E

ESEM and SEM/EDS Data for Test #4, Day-30 Deposition

Figure E-1.

Figure E-2.

Figure E-3.

Table E-1.

Products

Figures

SEM image magnified 500 times for a Test #4, Day-30 fine powder on the
submerged rack. (T4D30RackPowder029.bmp) ......ccccceeverereenncncnniisinerunescnennne

SEM image magnified 1000 times for a Test #4, Day-30 fine powder on the
submerged rack. (T4D30RackPowder030.bmp) ..........cccovcrevrcreneccrnnnnnnnnnensneannne

EDS counting spectrum for the particles (whole image) shown in Figure E-2.
(T4D30RACKPOWAEII8PE).....ccveueecnivinririnrierreerenrerseeresesteneeseeesesessssesissnasssese

Tables

Chemical Compositions for T4D30RackPowder18.jpg, Figure E-3 .....................






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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Laboratory session from June 29, 2005.

ESEM Test #4, Day-30 Deposition Products

1. Suspended Al 3. Sus. Cu 5. Sus. Gal-Steel 7. Sus. Steel
2. Submerged Al 4. Sub. Cu 6. Sub. Gal Steel 8. Sub. Steel
9. Sediment 10. Powder on Sub. Rack

DEEE

Powder on Submerged Rack

Image: T4D30RackPowder029 500x  ESEM image | Figure E-1
T4D30RackPowder030 1000 x  ESEM at higher magnification Figure E-2
EDS: T4D30RackPowder018 EDS of whole of image 30 Figure E-3



Figure E-1.

T4D30RackPowder029.bmp [

- o o

SEM image magnified 500 times for a Test #4, Day-30 fine powder on the
submerged rack. (T4D30RackPowder029.bmp)

T4D30RackPowder030.bmp [ oo

SEM image magnified 1000 times for a Test #4, Day-30 fine powder on the
submerged rack. (T4D30RackPowder030.bmp)

Figure E-2.
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T4D30RackPowder18 jpg

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.
Junn 29 15:55
Group : NRC
Sanple
Commant

Element
0K

nSREF
LY

: T4D30 ID# :
: posder on submerged rack
Condition : Pull Scale :

Live Time 1
Ace. Volt :

Stage Foeint

Acg, Date :

ROI(

Normal 0.25-
Normal 0.81-
Normal 1.26~
Normal 1.50-
Normal 3.40-
Normal 0.09-

Blement Masa®

(o]
Na
Al
si
Ca

c

51.787
8.112
4.182

15.974

19.144
0.801

Atomick
66.6327
7.2632
3.1907
11.7078
9.8324
1.3733
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Chemical Compositions for T4D30RackPowder18.jpg, Figure E-3
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