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- Title: Alloy 22 Repassivation Tests

Tests Preformed by: Darrell S. Dunn, Letai Yang, Div 20; 1§rian Derby, Div. 18

- Objectives: Determine the effect of thermal aging time and temperature on the

localized corrosion susceptibility of Alloy 22.

- Equipment: Laboratory oven for exposure of test specimens at 600 to 9500 °C,
. Thermocouple and thermocouple meter. Keithley 614/617. Solartron 1287
Potentiostat and CorrView Software or equivalent, Electrochemical test cell.

Materials: Alloy C-22, heat 2277-8-3175. Other materials and heats to be

- added and identified prior to testing.

Specimen specifications: Specimens will be equivalent to 20.01402.571.006
unless otherwise specified.

Measurement Parameters: Temperature and time of exposure, Potential and

Current of specimen during test.

Required level of accuracy: Temperature+2 °C, Time of exposure + 1 minute,
Potentials + 1mV, Current + 0.01 microamp. :
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- Tests Preformed by: Darrell S. Dunn, Brian Derby, Div. 18 .

T T Objectives: Determine uniform corrosion rate of passive alloys such as Alloy 22 oo
LI e using electrochemical impedance A

T T 1

I Equipment: Keithley 614/617. Solartron 1287 Potentiostat, Solartron 1260 _,____r__,__

C Impedance/Gain-Phase Analyzer, and ZPlot and ZView Software orequivalent, @
T Electrochemical test cell.
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— T Materials: Alloy C-22, heat 2277-8-3175. Other materials and heats tobe ™ 77 ]
— added and identified prior to testing. T

T T T LT-"—T—'i_—
' Specimen specifications: Specimens will be equivalent to 20.01402.571.006 ’

o unless otherwise specified.
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T Measurement Parameters: Temperature, Potential, and Current of specimen L R |
I during test. —
T T T s o . T

Required level of accuracy: Temperature + 2 °C, Potentials + ImV, Current -
P +0.01 microamp. |
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——— Initial Scientific notebook entry for corrosion resistant matenal potentiostatic

——— and potentiodynamic polarization tests. T
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Title: Potenuostat:c tests, cyclic polarization tests, crevice repassivation tests, I
T passive current densny tests, critical plttmg temperature tests critical repassivation
——T— temperature tests. T
_T—__'_— . o e . e L I v. |
Tests Pre_formed by: Darrel] S. Dunn —_—
' Objectlves. Measure passive current densities, crevice repassivation potentla]s, |
——— critical pitting temperature and critical repassivation temperature for corrosion | .
| resistant candidate matenals L
. T T |
T Equipment: EG&G Versastat Serial Number 20104. EG&G model 352 corrosion i
" software. NEC 586 computer. Keithley Electrometer model 614 SN 555368 or
— equivalent. ASTM G-5 polarization cell, Large 2 L glass cells with Teflon tops, T
Electrochemical Impedance Spectroscopy systemincluding Solartron 1260 FRAand ————+—+—
Solartron 1287 Potentiostat. ESC 440 multichannel potentiostats with National .
T instruments Labview data acquisition software or Strawberry Tree data acqmsmon

— T software. - ‘

: ' : _I"““"T—"I"_"
Matenals Al]oy C 22 A]loy 825 Al]oy 625 and Type 316 L stamless steel ——
' ]

— Specxmen specxﬁcatlons Cy]mdnca] CPP;specxmens 1.915" x 0; 250" and rev:ce -

[———— repassivation specimens with Teflon crevice washers attached to surface. |
Measurement Parameters: Current and Potential as described in TOP-008. —_——]
Temperature of so]ut:on +2°C

L T T

—r— 71— Required level of accuracy Potentials + 5mV. Current less than 0.1 microamp. ‘

L T
Uncertainty and Sources of Error: Current density calculated as current divided |

T by sample area. Actual current density of corroding areas is not determined. | _

[T Resolution limit of data acquisition systems may limit accuracy of passxve current |

L ——— density measurements. o ,
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20 Book No.
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From Page No.
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TITLE

Project No..___.__
Book No.

TESTS Co2€Ispih 3 ¥ CepCzsmalt AT

T . | I —
—
Rs. Rox porous Roxmid
T 75000 cPEporou cPEmId T
—0O- cz2elsMA 0.2 —0— c2elsMA0.Z
—8— c2ZelsmaY0fresulz —— c2esmalDitresutz
T I Etement Etsedom Value Enat T
Rs Free{+) 7.451 0.0880867 1.3289
Rox porous Fiea{+) 1795 345.17 19.23
| CPEporous-T Froa{+) 0.0032417 0.00017231 5.5314
CPEporous-P  Free{s) 0.70267 0.023367 8.3255 T
Y w3 .y \+ « Aox mid Frea{+) 25.96 8.0391 34.819
1o 10° 10 10 1o 10 i 10° 1o 10° CPE mid-T Free(+) 0.0018358 0.00039909 21,738
T Frequency (Hz) CPE mid-P Feo(+) 0.92899 0.094266 10,147 T
Rox barrier Frae(+) 1.0198E5 10678 10.472
N CPE barfiar-T  Frae(+) 0.0078458 0.001056 13.459
- CPE tarrier-P  Free(+) 0.92155 0.021247 2.3056
75 1
Chl-Squared: 0.0090087
Weighted Sum of Squares: 1.3683
e 50
§ Data Fila: : tests\alloy e '
£ Circuit Modsl File: tasts\alloy bair
25 Moda: Run Fltting 7 All Data Paints (1 - 81)
1 Maximum (terations: 500 T
Optimization Rerations: 200
L ! L o Lt vowd syl oo 3ol Lol 1 Type of Fitting: Complax
50000 75000 10 10° 02 100 10° 100 10?2 107 10* 10° Type of Walghting: Cale-Modulus
T z Frequency (Hz) i ¥
T !
150000 10: — Ra Rox porous Rox mid Rox barrler
—0- e2dsmatimz vV Ij: ]T:: II:: . :
—— —— 2?;.‘7,".‘..’,\'{2;“..1 10‘ - co2alomat fhesultz CPEporo CPEmId et
. 10 .
E i
N 10 i
T 102 Element Freedom Value Emor Emor% ™
10! E Rs Free(+) 8.982 0.053938 0.60051
E Roxporous  Free(+) 1586 249.91 15.659 :
-100000 10° Crowgd vl benged 1 l‘l L cl Froe(+) 0.0034337 0.00039322 11.452
I . 10t 10° 107 107 10° 10" 18 100 10f 10° CPEporovs-F  Free(+) 0.97975 0.048623 4.9628 |
Frequency (Hz) Rox mid Fixed(X) 0 N/A NIA :
CPE mid-T Fixed(X) ¢ NA A . |
T CPE mid-P Fixed(}) [ NA NIA =T
Rox bariier Free(+) 1.3202E6 1.4125E5 10.699
-100 CPE benterT  Frea(+) 000062671  9.761E-6 15575 ., |
—T 50000 - GPE banierrP  Free(+) 0.84601 0.0028814 0.34059 L —
a5+ !
L Chi-Squared: 0.003731 :
0+ Weighted Sum of Squares: 0.52607
- fof —
o5 Data File: D: tests\alloy 1 :
L Circuit Model Fils: D tests\alloy c-22\ bani
T . ; ) o Lvvut vood vovw oot 3 el 1ioml 1y Mote: Run Batch Fitting / All Data Polnts (1 - 74) | E—
104 10° 1027 0t 10° 100 12 100 100 10° Maximum Iterations: 500
100000 150000 ¢ 2 Optimization lteratlons: 200 |
requancy (Hz, Type of Fitting: Complex :
z .
T Type of Welghting: Calc-Modulus i
T [
1000000 106 Rox porous Rox mld Rox barrler i
-~ c22elsMA12.Z CPEp: CPEmid CPEbarrier 1
—T " —0— cReisMAT2,2 | T—
L —8— c22eismat2firesut.z 10° - co2eismaizfresuitz .
10 ‘
T -750000 108 Element Eresdom Value Enor Etror% i
fs Free(+) nre 0.12945 1.1045 '
10? Rox porous Free(+) 32108 18972 59.088 i
T e 10 Erenl vemi v vsued 3ol O g::""“"“": ;:::g; g-‘;:‘;:;‘” g‘g“";;:“ 2‘3‘222 ;
porous- . . .
4 3 2 1 " 4
104 10° 102 107 100 10' 102 10° 10 10 g Fixed0g o NA NA i
T 500000 Frequency (Hz) CPE mid-T Fixed(X) 0 WA NA T
CPE mid-P Fixed(X) 0 A NA
Rox bariier Fros(+) 1.6563E6 1.3064E6 8.3943 )
CPE barerT  Fres(+) 0.00064852  0.00015263  23.521 .
T GPE bamerP  Free(+) 0.99669 0.033952 3.4066
Chi-Squared: 0.014598
L Welghted Sum of Squares: 2.2627 i
Data Flle: D ]
S 1 1 Circult Model Flls: D :! bai T
750000 1000000 Mode: Run Batch Filting / All Data Points (1 - 81) |
: z o Lot ot ool v sl gl Maximum lierations: §00 |
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— e
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i i
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—r e B
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T I T [ T I
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—B— c2zcistatOfisesutt.z 104 1 c220isTA10.2
E —— c22Zeistai0fitresult.z
. m— 103k W
= E Element Ergedom. Vale Evor Emor%
102 . Rs Free{s) 9656 0022979 0.23798
» E Roxporous  Frees} 3754 28143 7.4068 L]
oo 20000 CPEporus-T  Free(+}) 00014365 JDSOEES 27564
CPEpOrowsP  Free(s) 085605 001486 17359
f AT IENEETTET B RETITT A d ¢ ol 3 oml o Rox mid Freefs) 3198 31922 10.607
104 103 12 jp! 100 10t 102 103 104 105 CPE mid-T Frae(+) 0.007695 0.00036828 4786 et
T CPEMdP  Free(s) 070871 0023073 32556
Frequency {Hz} Rox barrier Free(+) 92943 25858 2.7821
CPE ban!er—‘r Free(+} 00047734 B.4720E-5 1.9845
. — CPEbarier-P  Free(s) 0.77058 0.003724 0.48288 =
10000 |
: Chi-Squared: 0.00030365 |
‘Weighted Sum of Squares: 0046154 !
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I DataFile: i i iSTA10.2 |
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T r 0
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-100000 108
. s Rexparous Foxrid Foxbarder |
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= 109 ;
I 75000 ]
) 02 Element, Frgedom Yalye Enot. Erorse ’ \
0 Rs Fixed{x) 13 NA A .
Roxporous  Free(s) 8137 73 56601
g o 10 Dot vvvnd vl ot s ool 33 CPEporous-T  Frea(s) 00011525 2808E5 2437 M
’ 104 103 02 181 100 10' 102 103 19¢ {05  CPEpwousP  Fraa(s) 079887 00059027 075015
250000 Roxmid Fixed(X) 0 NA NA L]
o P Frequency (Hz) CPEmST  Fied(X) o NA NA
CPEmdP  Fixed(X) ] NA NA
Roxbarier  Free(s) 9B493E5 2478E5 26,681
e CPEbanier T Frae(s) 0.0016% 44028E5 2302 O
250 CPEbarierP  Frae(+) 084688 00057613 06808
Chi-Squared: 0004267 1
T Weighled Sum of Squares: 063151
DataFile: Dicomrasion fests\aloy ¢ 22impedancelc22esTAN 2 =
T . | . Ciroult Model Fla: Dioorosion feslsialioy c-224mpedance\poraus barier 0xde 3 leyer.md
5000 Mode: Run Batch Fitiing / A Data Poiris (8 - 77)
y o Maximum (terations: 500
—T—— > Oplimization Herations: 20 M
104 193 102 107 100 10! 102 3 4 s "
0% 10% 0t 10 o i Fiting Complax
Frequency (Hz) Type of Waighting: Cale-Moduhis
_—'_.__ —
750000
P Bs Roxpocous Roxnid Aoxdanier -
R -0 a.z
—{}— c22eisTAT2a.2
—— c22elsta12firesult.z B c22eistai2fivesuit.z CPEporous CPEmd [CPE barrier
—-——‘_. —
Eloment Ereadom Valyg Eror Enorse
. Rs Frao(+) 1493 0038156 0.25557 .
Roxporous  Frea{s) 5099 5216 10.356 ;
CPEporousT  Frea(s) 00048699 000038059  B.1499
. -4 -3 -2 -1 o L} 2
04 109 102 107 100 107 182 107 04 05 CpppuusP  Freals) 100 0.022843 2,254 —
T Frequency (H2) Roxmid Fixed(¥X) 0 NA WA ‘
CPEmdT  Fixed() 0 NA NA
CPEmidP  Fied(X) [ NA WA -
— T Floxbarer  Frea(s) 2.2668E6 69917 30844 :
. -100 CPE bartar T Frea(+) 0000491 J389ES 06898
CPE barrarP  Free[+) 085095 000090541 010687
— 75 7]
I : Chi-Squared: 0.00080272 i
g 50 Weighted Sum of Squares; 0.12442 ;
g i
—_—r——-—" .
-25 Dala Fite: i STAL2
. | , Gircut Modal File: Dicormosion fests\alloy c-224impedanca\porous barier cxide 3 layer.mdl .
) Mode: Run Batch Fitiing /All Data Polis (1 - 81) he
— [} &
500000 750000 104 108 102 10 10° 19! 102 g3 o4 p5  Maximum ieratiors: 500 !
‘ z Optimization lterations: 200
. Frequency (Hz) Type of Fiting: Complex —
———-r——‘ Type of Welghting: Calc-Modulus |
, |
A
1 ! I T 1 i T T T T T T T T T T T T 1 T T [ 1 T T
I L] I L T T 1 i I T I T T I I T T I T I T T T i T
T T T T T T T T T T T T T T T T T T T T T T T T T
.
T T T T T T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T
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T T T T T T T T T T T T T T T T T T T T T T T T T T T T
— et
———— —
S— 1.506 w0’ Rs * Rexporxa Raxrid Raxbarler '
—O- czelaTAls2 s —[0— c22aisTA13.2 oEmid | |oPEbarer
W c2zelstatafivomitz 1°F —¥— c22alstatafitresuitz
[~ T 10°F
104)
LS Gt Emin e £ Et%
T 103 Frea(s) 245 0.073041 2.35%6% —
1068 102f Rnx porois  Frea(s) 9291 24565 .47
\ E CPEporous T Free(s) 000074380 QOG0 21537
10 CPEporousP  Free(+) 078416 0011699 14919 —
L & 104 103 102 107 100 10! 102 0% 104 105 poeid Fixed(X) 0 WA NA
Frequency (Ha) CPEmdT  Fixed(X) [} NA NA
eauency (H) CPEmP  Fixed(X) 0 NA NA
S Foxbanier  Fraas) 4811956 32909E5 6557
CPEbarrerT  Frea(s) 000047277 424BSES 09822
-5.065 100 CPEbamierP  Free(+} 096492 0013405 1.3892
| . —
5 Chi-Squared: 0001638
Weighted Sum of Squares: 026318 H
T g Data File: D, i isTA13.2 ;
Circusl Model Fie: Dicorrosion teststalkoy c-22impedance\porous barrier oxida 3 layer.mdl |
-25 Mode: Run Fitng /All Data Poiris (1 - 81) .
T L ; 1 . : Maximom Kerafiors: 500 ;
6065 068 566 0 Oplimization Herations: 20 :
z 104 1% 1002 10t 100 10! 102 103 104 105 TypeolFitlng: Complax :
ighting: [y
T Frequency {H2) Type of Weighting Calo-Mockilus
| —
|
7 Rs Raxporous Roxerid Roxbarler
-1.5e8 07
{1 c2eistatdm.z 108E —O- c2zeistatdmz CPEpuroua cremd | [erebmie
—M— c2eistat4firesulLz s £ —i— c22eistal4fitresult.z
105E
10t i o
SE Esm Ereedom. Valug Emor Emor %,
. 03 Freo{s) %677 010715 040026
T 008 102 i Hax porous Frae(+} 1516 1887 12447  —
4 \E CPEporous-T  Free(s} 000542 0002229 4%
10 CPEporousP  Fres(s) 056775 0035421 62088
KN w04 10° 102 199 100 100 102 109 0% 105 pema FoodX) - 0 NA NA
—1—
Frequency {Hz) CPEmdT  Fixad(X) 0 NA NA
CPEmidP  Fixed(X) [} NA NA
: Roxbarier  Freo(s) 1.1901E7 1.3596E6 1424
T CPE barrer T Frao{s) 000025512 55066E6 21937 !
5,085 100 CPEbarierP  Frao{s) 090879 00041254 045304 .
- . Chi-Squarad: 000075571 .
Weighied Sum of Squares: o4 :
B § 0 Dala File: i i isTAI4.Z —]
} Girouil Model File: i i for odide 3layermd
. ) ) ) 25 Mode: Run Balch Fitting / All Data Points (1 - 79) :
14 Maximum itaralions: 500 A—
T 1006 1506 ° Optimization Reralions: ol !
: z 104 103 102 10t 0% 10" 102 103 104 105 TypeolFiting Coimplax i
Type of Weighting: Cale-Modulus —
N Frequency (Hz) e g i
X |
T
|
T =1
T ;
\
! 1
i I I T 1 I I T T T 1 J I T T T T I 1 T T T I I T T 1 T 1
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T 1 ) T 1 T T T T ) T 1 I T I T T ¥ 1 1
1 i 1 T 1 1 T { T T I { 1 1 I 1 1 T 1 T T 1 1 1 ] T T I I
T T T T T T T T T T T T T T T T T T T T T T T T T 1 T T T
i 4 H T T T T T T T T T T T T T T T 1 T 1 i i I I T T T 1
I T T T T I I T T T T ] J T T T T i I T I I [ T f 1 i 1 I
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T T T ¥ T T T T T T T T T T T T T T T T T T T T
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T T ] T ] T T 1 4 1 T T T
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T T T T T T T T T T T T T T T T T T T T 1 T T T T T T
— T
T T
-1.5e6 Rs Rox porous Rox barrier
—O c2elsBAS 2
T —B— c2zdsbasitesuitz e stz cPEporous | |cPEbarrler T
Element Erepdom Yalve Emor Enor% T
Rs Freo(+} 26.68 0.10824 0.4057
Rox porous  Froe(+) 1.0495E5 11899 11.338 I
T CPEporous-T  Fraa(+) 0.00053585  6.8937E-6 1.2865
102 107 10° 100 1 10° 104 10° CPEparous-P  Frea(+) 0.80042 0.0022557 0.28181
Rox bamer  Froa(s) 6.9439E6 5.022E5 72322
! Frequency (Hz) CPE bamlor-T  Froo(s) 0.00085418  7.5695E4  1.3859 T
CPE banlor-P  Fixed(X) 1 NA A
Chi-Squared: 0.001849 I
T Woeighted Sum of Squares: 0.19860
Data Fite: [ ¥ .
T Girouit Model File: [ y bam —T
Made: Run Fitting / Al Data Points (1 - 57) ;
Maximum Herations: 500 !
Optimization lterations: 200 I
T Type of Fitting: Complex
1 ' 1 L W R Y " Type of g Cale-Modul !
5,005 1008 156 104 105 102 107 10" 100 1B 10° 10 10
T z Frequency (Hz) T
T I
~750000
I B
c2esBAL 2Bz Rox porous Rox barrlar T
—8— c2zdsbafiroslz —&— c2zdsbodfivesut z CPEbartlor
1] o I
Eloment Freefom  Yalm Erar Etor% : )
ey Rs Froe(+) 20.09 0.1149 057193 T
500000 - Rox porous  Free(+) 1.2954E5 27585 21,295
10° 10% 107 10° 10" 102 10° 10* 4o COPEporous-T  Frea{+) 0.00052587 1.8892E-5 3.5825
. CPEporous-P  Frae(+) 0.82791 00044788 0.54089
T Frequency (Hz) Rox barrler Free(+} 8.7853E5 23794 2.7084 I
[ CPE barier.T  Free(+) 0.0008771 5.3965E-5 6.1527
CPE barier-P  Fixed{) 1 N/A NIA :
T T
Ghl-Squarsd: 0.0031867
250000 Woeightod Sum of Squares: 0.34416
Data File; o y " o
Gircult Mods! File: D bani .
Mode: Run Fltting / All Data Points {1 - 57)
1 Maximum Iteratlons: 500 !
Optimization Hterations: 200 |
[ e m Type of Fitting: Complex !
1 ol 10° 1 102 101 1 10" 10°  16°  10°  10°  Type of Walighling: Cale-Modulus I —
[ 250000 500000 750000
Frequency (Hz2)
z
i
— —
T T T T T T T T T T T T T T T T T I T T T [} T T 1 T 1 T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T i I T T 1 T I T T t ] 1 1 T T ) 1 ¥ T i T T T T T f 1
I T I T I 1 T T I 1 T T T I I T T T T T T 1 1 i T 1 T T
.
¥ T T T T I T T 1 T ¥ T T ¥ T T T I T 4 1 T T T T T 1 1
] T 1 T T | T T T T T T T T 1 T T T T T T 1 1 ¥ 1 1 T 1
1 T T I T T I T T I T T 1 T 1 1 T [} T T T ] 1 i 1 T 1 1
( T ) T I 1 T ¥ 1 T ¥ T ¥ ¥ 1 T T T i T 1 T T 1 T T T T
I t T T T 1 T T T T T T T T T T T T T T T T T I 1 T T T
i T T I H T T T T I T T T T I 1 I T | | I T T T T ¥ I T
T T ¥ T T T T T T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T T T
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— 11 :
I -10000 Rs Fox porous Rox mid Rox barrier
—— cR2elsBA3Z N CPEporoi CPEmid CPEbarrier
—O- c226is8A3.2 L
- —B— c22dlsha3fvesut.z o Cmashaivesitz
Element Ereedom Value Emor Emor% -
—T T fs Free(s) 146 0.041843 0.2868
Rox porous  Free(s) 18 4.2544 3.6054
CPEporous-T  Free(+) 0.00068641  1.43E-5 2.0833
———T1— CPEporous-P  Free(+) 0.89766 0.0086388  0.96237 M
10° 102 100 10° 10" 16 10° 10* 10° Roxmid Frea(+) 1823 189.95 10.968
CPEmIdT  Free(s) 0.0041154 0.00031188  7.5784
Frequency (Hz) CPE mid-P  Fres(s) 0.70988 0.0145¢ 2.0488 -
L I foxbarder  Fraa(+) 65246 12060 18.484
CPE bamlerT  Free(+) 0.0098495  0.0014817 15.355
CPE barier-P  Free(+) 071393 0.023733 33249
T Chl-Squared: 0.00042204
Welghted Sum of Squares: 0.042802
T T Data Fils: D, tasisalloy . :
Clrcuit Model File: D testslalloy c-22i bam i
Made: Run Fltting / All Data Polnts (1 - 57)
ol
A p— . Maximum lterations: !
o ltummd voud sy oot goiunt ot 1o Optimization Hterations: 200 i
0 2500 5000 7500 10000 104 10 102 107 10° 10' 10P 10° 10* 10° TypeolFiting: Complex !
Type of Weighting: Cale-Modulus .
— T z Frequancy {H2) .
T 7500 Ra Rox porous Rox mid Fox barelor M
—O— c2eisBA2Z - c2zeisBA22
—8— c2dsbadiresit 2 —B— c2dsbibenilz CPeporous| | cPEmid | |cpR
|
Elsment Ereedom Valyg Enor
Rs Fres(+) 1.3 0.054515 0.4898 ]
Roxporous  Fres(+) 39 2.3698 60759
CPEporous- T Free(+) 0.0010024 5.76B6E-5 5.7548
109 102 10" 10° 10° 10° 10° 10* 105 CPEporous-P  Free(+) 0.88018 0.016119 18313 o]
A H Rox mid Fraa(+) 7823 106.01 13.551
Tequancy (Hz} CPEmidT  Free(+) 0.0055374 000050406 9.1028 ;
GPEmIGP  Free(s) 0.74266 0.022157 29835 -
Rox barder  Freo(+) 36124 6065.1 16.79 ;
CPE bamiorT  Fras(+) 0.00905 0,0012029 13.202
CPE barier-P  Fras(t) 0.6652 0.022313 3.3543 |
Chl-Squared: 0.0010508
Weighted Sum of Squares: 0.1093 1
Data File: y .
Cirouit Model File: D ¥ bami
Mode: Run Fitting / Afl Data Points (£ - 57)
0 Maximum Herations: s00 F
7500 100 10° 102 107 40° 10! 10® 10° 10% 105 Optimization Herations: 200 :
Type of Filling: Complex ;
Frequency (Hz) Typo of Welghting: Galc-Modul i
I
Ra Rox porous Rox mid Rox barrlar |
~0- c22disbatbiresuit.z —O— c2esbatfitresulz —
T T —B— c220isBA1 .2 —B— c22disBAlZ ChEporous CPEmid | |cpe |
T T
Element Valve . Emor Emor%
Re Fres(+) 2.66 0.080955 o0.6182 L
T Fox porous  Free(+) 16.4 1.6424 10,665
104 10° 102 10" 10° 10' 10 10° 10° 10° CPEporousT  Froe(+) 0.0013287 000016931 12743
. CPEporous-P  Frae(+) 0.89908 0.032692 2.6381
Frequéncy (Hz) Rox mid Frea(+) 604.1 97.926 16,111 =1
L D
CPEmid-T  Free(+) 00059883 0.00063726 10642
CPEmid-P  Fros(+) 0.7421 0.025281 3.4067
75 Rox barder  Froe(+) 27448 4116.2 14.997 —
T T CPE bardor-T  Free(+) 0.00851 00011696 13.748
CPE barferP  Fres{+) 0.64611 0.023346 3.6133 i
S0 -
l——a——1— © Chi-Squared: 0.0014476
3 Weighted Sum of Squarea; 0.15055
25
Data File: o L
T Clrcuit Model File: D bari
0 Mods: Run Fitting / All Data Polnts (1 - 67)
] 7500 10* 10% 10% 10% 10° 10' 10 10° 10* 10° Maximum lterations: 500 [
T T Optimization (terations: 200
. z Frequency (Hz) Type of Fitting: Complex
Type of Welghting: Calo-Modulus L
— T T
 —
¥
L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
i 1 ! 1 I T T T T T T T T T T T T I T T 1 I T T 1 ¥ T 1
1 T 1 T T I | 1 1 T T T I } T T T I T I 1 T T T T i T T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T T T
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1 I I ! 1 T I I 1 I 1 1 T H T T T F T T T T T T
From Page No. 1 1 t t T T t 1 1 T T T ¥ I 1 T T 1 T T T T T 1
— From Page No.
T T T T T T T T Y T T T T T T T T T T T T T T T T T T T geNo.____
. . T T T T T T T T T T T T T T T T T T T T T T T T T T T T
- N
|
i
— S—
i
-40000 . -1.588 Ps Foxporous Raxbarier
— —— c2elsWA1.Z Rs Rox porous Rox batsler —{J— c22eiswadéfitresult.z
-0 c22eisWAL.Z i —{}— c?2aiawadlitresult.z
L i cRdswalltmsul.z 8 c22eiswaiitrsul.z orepera - —l— c22eisWA4.2 B c22aisWAd.z CPEporous CPE barrier
| T i 10
30000 - sE
Element Ereedom Valug Emor Emor% 103 Eloment Fregdom Yalue Ewor. Emor %
— Rs Free(+) 7.544 0.076254 1.0108 o | 102 E Rs Frae(+) 16.24 0.082467 0.5078
L o 1 Lol reonl roue el vvd o] 0K pOroUs i'"(*) 9826 2069.3 21.059 : L — -1.0e6 E Roxpoiaus  Frea(s) 155 024424 15757
N 10° 107 107 10 100 107 10° ot 105 CneporousT Freels) 000076094 0.00010608  13.585 | 10! CPEporaus-T  Frae(+) 16986E-14  ABAGE-1S 22846
CPEporous-P Free(+) 0.85522 0.022575 2.8387 J 104 3 2 qg-! 100 1 2 a 4 5
— Frequency (Hz) Rox barrier Eree(+) 29419 a322.2 11.283 A N 10 0 0 1 10 10 10 10° GPEporous-P  Frea(s) 4372 0.34738 79456
20000 - - CPE barrierT  Free(+) 0.0026771 0.0011828  44.182 T |— Frequancy (Hz) Roxbaiier  Fiee(+} 3.4836E6 1.2508E5 35905
CPE barrier-P  Free(+) 0.83891 0.059939 715 . CPE bairier T Frea(+) 0000268 B.O4GET 030017
| cPebaulerP  Fiea(+) 0.88952 000078218 0.087933
Ghi-Squared: 0.006322 :
Weighted Sum of Squares: 0.67646 — 100 - Chi-Squared: 0.0020028
| 10000 Data Fite: tosts\alloy " -5.0e5 Waighted Sum of Squares: 02143
. Circuit Model File: : tests\alloy barr : T S -75 ) 5 .
Mode: Run Filling / Al Data Points (1 - 57) Data File: D:\corrasion tesistatloy ¢-22mpedance\c22eisWA4.z
| Meximum Herations: 500 N = .50 Clreuil Modal Fila: D:\corrasion tests\alloy ¢-22uimpedance\porous bariier oxide.md)
Optimization lterations: 200 —— =2 Mode: Run Fitting / All Data Poinis {1 - 57)
Type of Filting: Complex : Sa— Maximum Herations: 500
R Type of Weighting: Cal-Modulus : 25 Optimization Uerations: 200
—— 10° 00 1¢ 10 104 10° P 0 Type of Fitiing: Complax
| — Type of Weighting: Calc-Modulus
z Fraquency (Hz) : 0 L : L 104 103 102 0! 100 10" 102 103 19¢ 10 s aning
| : 0 5005 1066 15¢6 .
Té
150000 . ——— | . equency (Hz)
. 10! Ra Rox parous Rox barrisr
o s O c22dsWA2.2 k
— D\ - c2dswaiosul.z 10 e etz CPEporous | | cPEbartier —— 2,08 . Roxporos  Roxbrler
! T—— —— c22elswablitresult.z . —O— c2zelswaSfitresult.z
I | —H— o226isWAS.2 —B— c22IsWAS.Z cregorous | | cPEarier
100000 L Re Frea(+) 2.001 0068178 0.64635 [
| Ll vt ool oo sl ool v TOXPOOUS  Freots) 768.8 67.094 6.8445 I 1506 Element Freedom Value Eutor Enor%
e 10n 10 4P 1O T 1o ot o CPEporusT  Free(s) 0.0011676 4.0034E-6 3.4267 —_— Rs Froo(s) 2121 0.14956 070514
N CPEparous-P  Free(+) 0.83672 0.0088153 1.0648 I Rox porous Frea(s) 8942 2364.1 264.38
L Frequency (Hz) Rox barrer Fras(+) 5.6584E6 51468 9.0959 CPEporous-T  Fraa(+) 00048737 0.0024757 50.797
— CPE barier-T  Frae(+) 0.0010963 2.6892E-5 2.463 0% 107 107 10° ' 102 1% 10* 10 °CPEporousP  Frea(s) 0.58261 0.05131 8.8069
GPE barierP  Frae(+) 0.83872 0.0059502 0.70944 I R Froquency (2] Roxbamior  Frea(s) 1.256E7 1.6305E6 1261
chSquared 0.0025368 | 1066 equency CPEbariarT  Frea(+) 000022658  73978E6 3265
| B -Squared: . - CPE barriar 0.9141 0060801 066522
50000 Woelghted Sum of Squarea:  ©  0.26119 e bariot-P - Freegs) 9 00060808
i Chi-Squared: 0.0021028
Data Fils: o ! ’
— | Clrcult Mods! Fite: D bari T . Weighted Sum of Squares: 0225
Mode: Run Fitting / Freq. Rangs (0.00038 - 20000) — ol Fie: ’ el )
- g“;:":;‘:l‘h',‘:m':"‘;ns o 5.0e5 Gircult Model File: tstsalloy barter oxide.mdl
. Typpa ot Filing: ' GComplox i g Mode: Run Fiting 7 AY Data Points (1 - 57)
oo 10° 102 100 ° 10' 10° 10° 0% 10F Typo of Welghting: Calo-Modulus : = Maium loralions: 500
N H . Optimization lterations: 200
- z Frequency (Hz) | m— Type of Filting: Complex
! Lyl el good gl ool vl Typo of Weighting: Calo-Modulus
100000 1058 fox i o I ! 1 1 I 104 99 102 10 100 10! 02 103 104 105
— Rs porous
—0- czdswaditsutz E -0 c2zdswadfimautz =] 1066 1.506 2,066
—W— c226isWAL Z o'k SAWASZ CPEbarrlar — Fraquency (Hz}
L E - 7
— K 10°k —
76000 102k Element Ereadom Value Etmor Emor%
_— E Rs Frae(+} 11.63 0.060354 0.51895
ok Rox parous Froe(z) 891.5 35,356 3.9659 [ pema——
4 2 1 1 4 CPEporous-T  Free(+) 0.00075441 1.2434E5 1.6482 [—
N 00 400 10 107 a0 10 ¢ det 10° CPEporous-P  Free(+) 0.88495 0.0081624 0.92236
— 50000 Frequency (Hz} Rox barrier Froe(+) 2.4061E6 1.3073E6 54.333 — 1
b CPE barrier-T  Froe(+} 0.0016144 3.2489E-5 2.0125 -
CPE barferP  Free(+) 074359 0.0044266 0.6804 ! ! ! T T T f T ! T ! T ! f T T T T T T T ! T ! T T T L !
Chi-Squared: 0.0014747
Welghted Sum of Squares: 0.1578 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
25000 Data File: ! — T
Clrcult Modet File: o i bari T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
Mode: Run Fitting / Alt Data Points (1 - 57)
— Maximum Haratlons: 500 ] .
Oplimization lterations: 200
o . | ) ol v - - " Type of Fitting: Complex 1 1 I T 1 1 T T T J 1 L T I T T T J T 1 I T 1 ] T T 1 T |
— 75000 Toogp  10F 10° 107 w0t 00 4G 10 10 10° Type of Welghting: Cale-Madulus
Frequency (Hz)
equancy ( ; T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
I | R R
i T H 1 T T T T T T T T T T T T T T 1 T T I 1 ¥ T T T ) T i
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Rs Rox porous Rox barrier A [ x Sarior Rs Rox porous Rox barrier
orous CPEbarrier o CPEbarrier CPEporows (CPEbarrinr
Element Emedom Valw Emr% Element Emedom Valw Eror Emor%
Rs Freo(+) 2087 b 0206 Boen  Emdom Voo B Emrs% Rs Fres(s) 1158 ae2® 048568
Focprous  Fresls) 1698 2768 13408 o - g Al . aEe Foxorus  Frest+) 8798 208 205
CPEprousT  Free(s) 0.0037298 Q00s1136 1371 Fm_r E-(*) :«m 81.438 1.978 CPEprousT  Fres(+) 000081051 8 4704E6 1.3874
CPEprus?  Freo(s) 0576 aosst 32102 ol Uil sl ool 8 i CPEporus®  Fresi+) 084912 awstes 0874
ot Fami) sl bl e CPEmus?  Free(+) 081891 Q2577 0.0867 Roxtarer  Fres(+) 1133388 22835 28548
CPE barterT  Fres(s) o002z 2m8ES 1278 e tre opes | CPE barrerT  Freoi+) 000185 ABI7ES 1258
CPE barrierP  Fres(+) 0.88832 Q02849 0.2003 CPEbariorP  Freos) o e B & CPE barferP  Frea(+) 0.74733 Q0040704 0.54466
Chi-Squared 0.0016086 oot D*Swa:md 0.0011618
Weighted Sum of Squares: 0.1719 ph gy Weighted Squares 0.12429
Data File: DA z Data Fle: DA z
Cirauit Model Fie: DA bareroxkde.mdl oo e o 2 Giruit Model Fle: DA banieride.md
Mode Fun Batoh Fittirg / Al Data Pants (1 -57) Danleraxina . ook Run Fitting / All Data Ponts (1 - 57)
fn Mode Fun Fitting / All Data Points (1 - 57) Maximum lterations: 500
Optimization terations: 200 Maximum Herations: 500 Optimization tetions 200
Type of Fitting Complex ;y“;_";’::";""‘"" o0 Type of Fitling Complex
of Complax of
Type of Weighting Calo-Madulis i o ks Type of Weighting Calo-Maduls
Rs Rox porous Rox barrisr
Rs Rox porous Rox barrier
rous CPEbarrier
rous CPEbarrier
Element Emedom Vale Error Enmor%
Rs Free(+) 7515 0045505 0.60552 Element Ereedom Vale Error Emor%
Roxporous  Free(+) 57.45 2729 e :'_ ::("; b ool o
CPEpomusT  Fres(+) 000086363 4 8ES 5.7525 Jn. . i
CPEmrus?  Free(s) Shie i TR CPEporousT  Free(s) 0000724  3R4ES 48785
Roxtamer  Freels) 1.850268 o Hlioie CPEprus®  Free(s) 096288 Qo612 16816
CPE barderT  Froo(+) 00020615  28491ES 096205 ;‘:‘E'::’T :::("; :;::: m“ s
- @ :
TS O g ew "W CPEbarrerP  Free(s) 061685 Q36E2  0.95%6
Chi-Squared 00013856
Weighted i ChiSquared 00018607
Sl .14 Weighted Sum of Squares: 0.19909
Data File: DA 2 . .
Cirouit Model File: DA e e 8 ; B
Circuit Model Fie: DA banier oxide. mdl
Mode Points (1 -
Mk Rk x‘nmwluow L Mode: Run Fitting / Al Data Points (1 - 57)
Oplimization temtions: 200 Maximum lterations: 500
Ty e T
ype of Ftting
Type of Weighting Calo-Madulus Type of Weighting. Calo-Madulus
iy - e
. -1.5e6 Ll
-1.0e6
N
-100 - I
L -5.0e5
- ol
0 RN U111 MRS R U V11! N SO W11 SR 1 1171 WA A1 117 S AW U111 WA 111 AAAALLLLL b | o 1 [ —
10* 10° 10% 10" 10° 10' 10? 10° 10* 10° 1.5e6
Frequency (Hz)
- ———
B T T T T T T T T T T T T T T T T T T T T T T T T T T T
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I 1 T
3 Rocpoross  Poxbarier » Mgt Fchole [ Rox porous. Rox barrer
TYRTERT Bt 111 TVESTEET
Element Ereedom Yalue Emor Emor% Element Freedom Yae Emor Emor%
As Freo(s) 22 022647 11189 Rs Frea(s) 153 013917 00861 et Emedom  Vae e Eror%
Roxporous  Froa(s) 548.1 447 68.321 Roxporous  Free(+) 6434 35027 5444 fis Froots) s 003000 S5t
CPEporous-T  Froe(s) 00017769 000031918 17.963 CPEporous T Free(+) 00034480 000064623 18748 Flox posous ... Fasets) s 1708 10381
CPEporows-P  Free(s) 069785 00208 3e2 CPEporousP  Free(+) 06122 002045 48080 CPEporousT  Free(+) 000073389 4SS 61716
Roxbarier  Froe(s) 1438267 20041E6 13,935 Roxbamer  Free(+) 9.6146E6 1024488 1065 CPEporousP  Froel(+) 0.781% 00c05e 026291
CPE barrer-T  Froa(+) 00001704  34498E6 20245 CPEbarrierT  Free(+) 000021665  17331E6  0.70%95 Roxbamier  Free(+) 335736 35641ES 10616
CPE barrier-P  Froe(+) 0.90652 00M6713 05153 CPEbamierP  Free(+) 089134 00021183 0.2375 CPE barrier-T  Free(+) 000064241 33343E-5 51903
CPEbarrier-P  Free(+) 089708 00088411 098554
Chi-Squared: 0.0054928 Chi-Squared: 0.0025058
Weighled Sum of Squares: 058773 Weighied Sum of Squares: 026812 Chi-Squared: 00010684
. . Weighted Sum of Squares: 0.11432
Circuit Model File: oy o \aloy : ¢,
: tesis\aloy Circuit Model File: oddemd  Data File: 4 testsalloy 1
Mode: Run Fitting / All Data Points (1 - 57) Mode: Run Fiting / All Data Points (1 - 57) ircuit Model File: C tests\alloy mﬂ:mm
Maximum llerations: 500 Maximum Herasons: 50 ) )
Mode: Run Fitting / All Data Points (1 - 57)
Rpliuisuink snoos: ~ Optimization Heratons: 20 i i
Type of Fiting: Complex Tyoeol g Maximum Ihmo:m 500
Type of Weighting: Calo-Modulus Optinienton fseaions: bt
Type of Weighting: Cale-Modulus Type of Fitling: Complex
Type of Weighting: Calc-Modulus
Rs Rox porous Rox barrier Rs Rox porous Rox barrier
Eloment Ereedom Yalue Emor Emor%
Rs Froe(+) 8623 0.042887 049736 Element Ereedom Yalue Error Emor%
Rox porous Free(+) 2159 5.3358 24714 Rs Free(+) 7.263 0.03104 0.42737
CPEporousT  Free(s) 000078641  16815ES 21382 Rox porous Free(+) 145.1 45169 3113
:&Wﬂ* :::; gm ‘5?{‘.“ :»z“ CPEporous-T  Free(+) 00011188 2.6422E5 23616
ﬂh‘ . T Froels) o ‘ sisEs ':"“ CPEpololus-P Free(+) 0.83939 0.0059564 0.70961
I OPE P Froels) 073206 0.0028137 0.38%88 Rox barrier Free(+) 3.0326E5 15320 5.0518
CPE barrier-T  Free(+) 0.0020752 1.6738E-5 0.80657
Chi-Squared: 00010769 CPE barrierP  Free(+) 0.76724 0.0021068 0.27459
| Weighted Sum of Squares: 0.11523
Chi-Squared: 0.0008422
Data File: tests\alioy z ighted Sum of Squares: 0.090115
Circuit Model File: tests\aloy barrer oxide.md!
Mode: ints (1 - i
;;‘m’ LD Pl (1 - 87} Data File: D:\corrosi y c-22\i 226iSWA7.2
200 Circuit Model File: D: i y c-22\i barrier oxide.mdl
Tw-’ dlml : o Mode: Run Fitting / All Data Points (1 - 57)
Type of Weighting: Calc-Modulus Maximum Iterations: 500
Optimization Iterations: 200
Type of Fitting: Complex
Type of Weighting: Calc-Modulus
-3e6
—{}— c22eisWA14.z —{}— c22eisWA14.z
—@ - c22eisWA12.z —@— c22eisWA12.z
—O— C22eisWA11.z —0O— c22eisWA11.z
—@— C22eisWA8.z —@— C22eisWA8.z
Cc22eisWA7.2 C22eisWA7.z
| 104 10° 102 107 10° 10' 102 10° 10* 105
Frequency (Hz)
L
al L | L
206 366 104 102 102 107 100 101 102 103 104 108
z Frequency (Hz)
L] L] T I 1 1 T 1 1 L] L] T 1 1 T T T T T L} T T
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L Eement Ereedom Value Eror Emor%
Rs Free(+) 8423 0040209 047737
Roxporous  Free(+) 189 06240 52514 Element Ereedom Value Error Ero% Element Freedom Value Emor Emor%
| CPEpoousT  Free(s) 000082122  8.9993E-5 10958 Rs Free(+) 1047 0035477 0.34884 Rs Free(+) 13.49 0059836 0.44356
CPEporousP  Froe(s) 1089 0025116 23495 Roxporous  Free(+) 6258 14169 2268 Roxporous  Free(+) 3103 65618 21147
Roxbamier  Free(+) 854586 10940 12.802 CPEporous-T  Free(+) 00008427 25823E°5 30643 CPEporousT  Free(+) 000067231  1207E5 1.7953
|, CPEbamierT  Free(+) 00050688 307ME-5 060634 CPEporous-P Free(+) 081707 0.0078826 085954 CPEporous-P  Free(+) 0.85005 00052831 06215
CPE barrier-P  Free(+) 0.50604 0.0019714 033075 Rox barrier Free(+) 26829E5 56502 20687 Rox barrier Free(+) 7.1863E5 2.3938E5 33311
CPE barrier-T  Free(+) 00042509 28965E5 067995 CPE barrierT  Free(+) 00033769 45301E5 13415
| Chi-Squared: 00010346 CPE barrier-P  Free(+) 063469 00019054  0.30021 CPEbamier-P  Free(+) 069883 0002348  0.46289
Weighted Sum of Squares: 0.11071
Chi-Squared: 000058225 Chi-Squared: 0.0010373
& Data File: tests\alioy z /eigh of Squares: 0.062301 Weighted Sum of Squares: 0111
Circuit Model File: \alloy barrier oxide.mdl
Mode: Run Fitting / All Data Points (1 - 57) Data File: ion tests\alloy c-22\ isBA8.2 Data File: ion tests\alioy z
| Maximum lterations: 500 Circuit Model File: Dicorrosion testsialioy c-22\impedance\porous barrier oxide.md! - Cireuit Model File: jon tests\alloy ¢-22\ barrier oxide.mdl
Optimization lierations: 200 Mode: Run Fitting / All Data Points (1 - 57) Mode: Run Fitling / Al Data Points (1 - 57)
Type of Fitting: Complex Maximum Herations: 500 Maximum lterations: 500
| Type of Weighting: Calc-Modulus Optimization lterations 200 Optimization lterations 200
Type of Fitling: Complex Type o Fitting: Complex
Type of Weighting: Calc-Modulus Type of Weighting: Calc-Modulus
I Rs Rox porous Rox barrier
s ‘Rox porous. Rox barrier
TBRTERET BT
=l barrer
i Element Emedom Value Emor Emor%
Element Freedom Emor%
Rs Free(+) 18.02 0.059038 0.32762 Rs Froo(+) fz‘: Egm 108
- Roxporous  Free(+) 65.08 16,634 25,559 Roxporous ~ Free(s) 1628 1007 67383
CPEporous-T  Free(+) 0.0070445 000058244 8.268 CPEporousT  Free(+) 00030484 000052071  17.081
CPEporous-P  Free(+) 055235 0.013988 25325 CPEporous-P  Free(+) 062057 0.025741 4.148
& Rox barrier Free(+) 1.732E6 21243 1.2265 Rox barrier Free(+) 1.194367 3.1488E6 26.385
CPE bamier-T  Free(+) 000034073 1195266 0.35078 CPE bamier-T  Free(+) 00002363  9.3928E-6 39739
CPEbamierP  Free(+) 0.86655 000091973  0.10614 CPE barier-P  Free(s) 088374 00075487 085418
Chi-Squared: 000028144 i : 00059173
| Woeighted Sum of Squares: 0030115 Weighted Sum of Squares 063315
Data File: tests\alloy ¢-22\i isBA12.2 g;:;:wm ion eststalloy ¢-22\ isBA14.2 ot
L Circuit Model File: D:\corrosion tests\alloy c-22\impedance\porous barrier oxide.md! ; Sesisialloy c- 220y bavrier oxide.
Mode: Run Fitiing / All Data Points (1 - 57) Mode: ) Run Batch Fitting/ All Data Points (1 - 57)
Maximum lterations: 500 Medeun twratons: 500
L Optimization lerati 200 Optrmionl.um 200
; Type of Fitting: Complex
Type of Filing: Complé Type of Weighting: Calc-Modulus
Type of Weighting: Calc-Modulus '
§ 2006 107
4 —O- c226isBA6.2 108 & B c‘ﬁ::x':
_@- c22isBA8.z 108 —O— c226isBA10.z
L —O— c22eisBA10.z -
104 —@— C22eisBA12.z
L —@— C22eisBA12.z S aabAlez
c22eisBA14.2 = 103 i
= -15¢6 102
10° |
&l 100 Lt covod o vovvod s ocooomd ool v vewd vl 1 orwoed 1 e
I 104 10° 102 10" 10° 10' 102 10° 10* 10°
L N
Frequency (Hz) |
-1.0e6 - |
;
8 | | 1 | 1
1.0e6 1.5¢6 2.066 104 109 102 10" 10° 10! 102 103 104 10°
L z Frequency (Hz)
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10,000
1,522
240

FREQUENCY (HZ)

Z'(a) Spec

Z(a)

1,820
2,320
2,780
6,180
9,340

Actual -Z"(b)Spec -Z"(b) Actual
1,824 160 1565
2,324 520 521
2,782 290 288
3,398

1,319

6,157
9,322

3,400
1,310
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ey —
S -10000 104 6
—— EIS system test 052203.z C
1 —— system test 052203 fitresult.z -_m— EIS system test 052203.2 ]
- [~ system test 052203 fitresult.z
————1 . ~ -
'_\L -
ey 7500 L —
1 | j03 Ll covvl cud povod vl vrved ool veveel vo ™
i 104 10° 102 10" 10° 10" 102 10° 1w0* 10°
ey o
Frequency (Hz)
-5000
ey —
ey |- el
— e
2500
— o
— L e
0 L 1 1 1 ! | 1 &
ey 0 2500 5000 7500 —
z
" -
1 Rs Rox porous Rox barrier et
CPEporous CPE barrier
oy e
| -
Element Ereedom Value Ermror Emor %
g | Rs Free(+) 1801 0.60292 0.033477 ™
Rox porous Free(+) 1001 1.0295 0.10285
S | CPEporous-T  Free(+) 9.9205E-8 8.4667E-10 0.85268 e
CPEporous-P  Free(+) 1.001 0.00099368 0.099269
1 Rox barrier Free(+) 6787 1.4002 0.020631 s
CPE barrier-T  Free(+) 4.7448E-6 5.5662E-9 0.11731
ey CPE barrier-P  Free(+) 0.99996 0.00029728 0.029729 oot
ey Chi-Squared: 1.78E-5 —
Weighted Sum of Squares: 0.0019046
! Data File: DAaEIS systom tasEIS ystemtes 052200.2 o
Circuit Model File: D:\ y c-22\impedance\p barrier oxide.mdl "
1 Mode: Run Fitting / All Data Pomts (1-57)
Maximum Iterations: 500 ]
7 Optimization lterations: 200
Type of Fitting: Complex
L Type of Weighting: Calc-Modulus =1
g
[ T
R
T
T
P
P
T
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Lab Code: SwRI Date Received: 09/05/03 Lab Code: SwRI Date Received: 09/05/03
Matrix: Liquid Project No.: 20.06002.01.081 Matrix: Liquid Project No.: 20.06002.01.081
Task Order: 030905-6 SRR: 24920 Task Order: 030905-6 SRR: 24920
Lab System ID: 234283 | T T Lab System ID; 234284
—— Sample Reporting -r«-‘———r———-'—ﬁ‘ e i
T T : o Sample Reporting
Analys.ls Result (mp/L) [ Limit(mg/L) Analysis Result (mg/L) | Limit (mg/L)
Chromium <0.167 0.167 Chromit
—————  [Cobalt 0.448 0.167 T T T T T romjum <0.167 0.167 1
I bolybdeni 033 0333 B L B S N Molybdeni 0335 | 9333 —
Potassium 20067 - 20.0 ‘ Pol:a:sium ?526622 02.(1)607 - ]
T [angen %513 s T e o 55 |
Liungsten -333 : Tungsten <0.333 0.333"
— v v . T T T « [ T f s B RS | T
DUPLICATE SUMMARY MATRIX SPIKE SUMMARY
! ) Sample ID Sample ID
[ PT 5 - Container 1 | PT 6 - Container 1 ]

Lab Name: Southwest Research Institute Client: Division 20

Lab Code: SwRI Date Received: 09/05/03

Matrix: Liquid Project No.: 20.06002.01.081

Lab Name: Southwest Research Institute Client: Division 20

Lab Code: SwRI Date Received: 09/05/03

Matrix: Liquid Project No.: 20.06002,01.081

Task Order!" 030905-6 SRR: 24920 Task Order: 030905-6 SRR: 24920
Lab System 1D: 234281 Lab System ID: 234282
Sample Duplicate Sample Spike Spike
Analysis Result (mg/L) | Result (mg/L) RPD [ Analysis Result (mg/L) | Result (mg/L) | Added (mg/L) Recovery
[ Chromium <0.167 <0.167 0.00% [ T ' Chromium <0.167 132 133 992%
Cobalt <0.167 <0.167 0.00% ! Cobalt <0.167 32.9 33.3 98.8%
S e e Iron <1.67 <1.67 0.00% ST T |Iron <1.67 66.7 66.7 100%
Molybdenum <0.333 <0.333 0.00% Molybdenum <0.333 136 133 102%
Nickel <0.167 <0.167 0.00% Nickel <0.167 329 333 98.8% s
1 1 Potassium 360 359 0.28% T T Potassium 611 1326 666 107%
Sodium 28.7 28.5 0.70% Sodium <1.67 591 666 38.7%
f——pi-—1—  {Tungsten <0333 <0.333 0.00% ———T—T——T |[Tungsten <0333 136 133 102%
; .
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Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Task Order: 030930-7

Lab System ID: 235410

Sai

SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

010001

le ID

PT 7 - Container 1

1

Client: Division 20

Date Received: 09/30/03

Project No.: 20.06002.01.081

SRR: 25032

Sample Reporting
Result (mg/L) | Limit (mg/L)
<0.167 0.167
<0.167 0.167
<1.67 1.67
489 3.33
<0.333 0333
<1.67 1.67
<0.167 0.167
<0.333 0.333

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET 4007

Sample ID

r

W 7 - Container 1

1

Client: Division 20

Date Received: 09/30/03 |

Project No.: 20.06002.01.081

SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

010004
Saniple ID

[ PT 8 - Container 1

Lab Code: SwR! #

Matrix: Liquid

Task Order: 030930-7

Lab System ID: 235411

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Cobalt <0.167 0.167
Chromium <0.167 0.167
Iron <1.67 1.67
Potassium 584 3.33
Molybdenum - <0.333 0.333
Sodium 36. 1.67 .
Nickel <0.167 0.167
Tungsten <0.333 0.333

Client: Division 20
Date Received: 09/30/03
Project No.: 20.06002.01.081

SRR: 25032

SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRl

Mairix: Liquid

Sample ID

010009
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—
Client; Division 20
Date Received: 09/30/03

Project No.: 20.06002.01.081
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<1.67 1.67 <1.67 1.67
| 19364 200 25795 200
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733 1.67 104 1.67
L 0.385 0.167 0.175 0.167
<0.333 0.333 <0.333 0.333
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’ SOUTHWEST RESEARCH INSTITUTE

SAMPLE ANALYSIS DATA SHEET

SOUTHWEST RESEARCH INSTITUTE

Sample 1D
.

Lab Name: Southwest Research Institute

SAMPLE ANALYSIS DATA SHEET
: Sapm1ille:0ID :

Client: Division 20

i

Witnessed & Understood by me,

™ Lab Name: Southwest Research Institute . Client: Division 20
Lab Code: SwR Date Received: 10/24/03 Lab Code: SwRI Date Received: 10724103
Matrix: Liguid Project No.: 20.06002.01.081 T Matrix: Liquid Project No.: 20.06002.01.081 ‘
. Task Order: 031025-1 SRR: 25150
- Task Ocder: 031025-1 SRR: 25150 |
. Lab System ID; 236892
Lab Sysiem ID: 236895
. . —_—T Sample Reporting 1
Sample Reporting . L H
Rey Anal Result (/L) | Li
© | analysis Result (mg/L)_| Limit (m/L) anayes —_M:o 52‘7 ) '"‘_L';‘ ]‘2‘7 ] I
L Chromium <0.167 0,167 o e o L
Cobalt <0.167 0.167 L tﬂ. <67 167 ‘
Tron <167 1.67 . X
Maolybd: <0.167 0.167
Molybdenum <0.167 0.167 Niikcl - 0.183 0.167 ‘
- Nickel 0214 0.167 —— Potassium 639 333 4
Potassium 25451 250 Sodium 52.5 333 ‘
Sodium 216 333 e <0333 0333
- Tunpsten <0.333 0333 1
!
- —_ 4
|
e q
SOUTHWEST RESEARCH INSTITUTE SOUTHWEST RESEARCH INSTITUTE |
. SAMPLE ANALYSIS DATA SHEET SAMPLE ANALYSIS DATA SHEET
— 1
|
Sample ID Sample ID |
- ——PT9 e ——W 10 f’
Lab Name: " |
Lab Name: Southwest Research Institute Client: Division 20 @b Name: Southwest Research Institute Client: Division 20
B I Lab Code:
Lab Code: SwRI Date Received: 10/24/03 2b Code: SwRI Date Received: 10/24/03 r
A . Matrix: Liquid . .
| Matrix: Liquid Project No.: 20.06002.01.081 —_ e Laut Project No.: 20.06002.01.081
Task Ord
Task Order: 031025-1 SRR: 25150 sk Order: 031025-1 SRR: 25150 i
= Lab System ID; 236893 o Lab System ID: 236894 }_
Sample Reporting 5 Sample Reporting
B | Result (m/t) | _Limit (mg/L) T %ﬁ_%% Limi (mgl 1
<0.16 0167 ) 167
<o.1s; 0.167 IC°ball <0.167 0.167
-~ <167 1.67 —_ ron <167 167 -
<0.167 0.167 Molybdenum <0.167 0.167 i
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507 333 T Sodium 906 333 ;
<0333 0.333 Tungsten <0.333 0.333
- ~— ~1
|
|
| s R |
) ) SAMPLE LIST/CHAIN OF CUSTODY Foquestad Tumarourd: i
E A«M, \\ Bunn Southwest Research Institute ! gw“kk:
T T i Chemistry and Chemlcal Englnaaring Division g 2 T T T T
bl 6220 Culsbra Road r
] San Antonio, Texas 762385166
—— . Chent Purchase OrdariOthar 1D SialZone 1D Swhl Contact 1 T T ;
% Grizec N Dovn - ¢ AUIER Dacee V' Gunn i
s X (000 Anciysss Requestsd )I;E;:DQK% : :
N
& g o Presorvation 1 !
8 s %4 a=HClto pH <2
i " ’E 2 b=HNO, to pH <2
/BB R E— . | 2 < 3 ©=H:50;topH <2 T T T T
B g = 1 < d=NaOH to pH »12
s o g 0= Cool (4°C+2°C)
5 v 1 = Other (specity}
p 32 s
—-—r——r———— Sample 10 = - | ; T T T T
: L w i o [amo | € ] v Jatacf
/| PV 9 N/u/.,; w20l L 1 P e I T I T
T 1
RN 90| 2 ] I v |
! T PEANN] eafos| e | £ ! i v P T T !
o ———— T T T T
T 1 T T T I
Walrix Types: ample Types: Relinquished by (PAnUSignaturs) = Dafe | Time
1T |a-ar D - Ouplicate i / a7 - :77‘ . : T 1 T T
B - Biota ER ~ Equipment Rinsate Aiina [\ AT (25\“ efos | 1302
D-Dust ES — Environmental Sample Received by (PARVSIgnature) 7 / / Datd Time
E - Emissi FB - Field Blank
T 1 i - Liquid FD - Field Duplicate T T T T
P - Product MS — Matrix Spike Relinquished by {Print/Signature) Date Time
5d - Soid MSD — Matrix Spike Dup
——_—T—r_—— S - Soil TB - Trip Blank ' T ' T
SED - Sediment
T-Tissue Fioceived by (PrnUSignature) Date | Time
W - Water
I p— WP - Wipa . T T T T
Tomp: £ Z2- . Therm #: O ZC
Commants: Refinguished by (PrnySignaiire] Date | Timg
oo —— T T T T
Div 01 COC Form 01-01-001, Rev 8/02 i
T T |
To Page No.

Date

Invented by

Recorded by

<

Date

1\ 1203




Project No.

80 BookNo._ ____ TITLE

1 1 t ) i 1 1 T ] ] ] [ ¥ H I i 1 H T T T T T T
From Page No.
T T T T T .l T l’_‘ T T ) T i T T T T T T T T T T ¥ T Y | T
1 T ] PIA SSI‘ U{ T I//; }ln\ T Q}\e(lw;sx\la’r T = H GI ‘-OU% ﬁlolk T T T T T T T 1 [] T
T T T T T T I T T T T T T T T T ¥ T T T T
<,olu)¢n¢,-'- X All les”[‘ Qm u*ﬂ\ <1 G o~ £y : #7?5_. .
.SlC( T ISC.&TUIAI Q.\ Ad-r—rli—}'le—ﬂn M,S #q8s— T T T T T T T T T
1 T 1 T T T T T T 1 T T T 1 T T T T T T
gg"b&: nf: T T 'IOP O flol.l\ IQ’ T A"s ku T T T T T T T T ¥ 1 T T T T []
1 T T T ll"ol‘“ H KC;! T é{)?‘f-o?s-s:’; T T T T T T F T T T T ] T
‘Dg (,uaif'cx Jo_ /000 mlj
i 1 { 1 T T I I 1 1 1 1 T T T T T T T T T T T 1 T ) 1
fempe I’uri( : (0O ’C
¥ vl 1 T T T T T T 1 T T T T T T L] T T [ T T T T T ] T
1 1 T T T T T T T T T T \ T T T T T T T T T T T T 1 T T
_f 1040‘;}\:0.:! i“l}: Pﬂ']“(o'lﬁ~ IC’ 1 \l)qus AS I{‘Jl- IQ‘/ItZQIO‘I/ T T T T T T T T T T
T I T f T _I‘ I 1 1 T T T T T £ T ! T T T 1 ¥ 1 1 1 H T T
e.nce /”r'sl\b- (3-b2 -5 ST 024910

T T T T T T T T T i T T T T I T ] T T T T 1 ] T T T 1 H 1

33 mIJ 17/?2013 I

PR A

T T T I T T T 1 T T T T T T J T T T T [ T LI T T L T [}

A‘[ Iw?suac‘ LJ TIA’ }Llr‘\ T 'Jrl'. .Fll\ T k(,l"y\llp7l T (0 l|L/ T T 5’}# ([37 Dl"{q .—I;A T cg 61/4/011 T

T T T T T T T T 1 T 4 ¥ T T 1§ T 1 T ¥ T i T T T T OUL cl’l/?/oyT
Econt : +11Y av

1 T T T T T T T T T T T T T T T T T T ) T T T T

“i j‘; Z I f—lz5 sl ’*‘/ T T T T ¥ 1 T T T T ¥ T T T T T T ¥ 1 T T

I T I T T T T -_l T T T T T T T T T T T T T i T ] 1 T T

 Speddon Top PIFE_ %0 olh Toeputy To go m 0o

\)lje_o' Q 'Da..' e 2 SI'/\/&I/Oor/ 200319 O 4/{/‘//0} 1% J/f//) I ——

Witnessed & Understood by me,

Rec?rded @ ,

'?K' /": aﬁ‘ & \;J\L \eﬁj" - ——
, ek @FC OBV ToPageNo.
Date invented by Dat

1

Project No. o

81

TITLE Book No.______
1 I { I 1 1 1 ] 1 1 i 1 I i T T T { ¥
From Page No.
T T T T T * . ] T T T
. : fade] 352/252 Lorrosion fialysis Sothware, v. 2,38 T S T
L ' Fileramer . atpdeohid .
, : , ———t Petat: UStatld Ver 2 4 T i
PS5 POTEHTIOATATIC File Statusr HORMAL
— Date Puni® 87-03-65 Time Rund 15:1813% LR
T T Lond, Tige €T pass 3 Initial Pof. 1P 700, BE-3 ¥ oot
4 ot .
: fond, Pot. (P pas: ¥ Tiee Step 1 T LL2GBES 5
T T T LI Iritial Delay 10 5 s Stopn S Pass o '
B A Tinest, T 4807 £ furd, Rarge R fute o
Hoo of Pointe. HF . 3683 : D— .
1 4 T 1 ] T
: : , : — L?ne S.lr L5 ues 1R Hode IR none T T T
Rise Tire BT highstability - Filter FL o 5.3Hz
— ——T Horking Blec. ME. Golid Ref Eler, RE- 50 Zd1.56-3 LA T
SAPLE WER Wi b CNZ EQUIVL HE. B b4 a -
LI T LI Jercity e Gg9H g/ml AR D LR 11
Open Cipcuit - OO 170.0E-3 Yo
T T T T T T T 1 ! T
N : — — Commert s flloy 72 passive $ile chepistry 1680 ppp Ol oas K01 480 T T 7
— T T T
Hodel 3527752 Corrosion fmalysiz Softwars: v, 2,38 Filemape: ai stat:  YStatl] 1 :"T““"T
—r—— m_. Statuss ,mm Tate Rt -0 e e pmgs | pleghll Fstat: ‘VStat[l Ver 2 PS POTENTIOSTATIC
PASS vs, 1 Fés5 IF e2ws. kI T 402742 T ; :
: . cq ALTE WP 3060 80 Pass i m}& o6 o
' REF 8,24150 SCE HREC SELID el ! BT HIGH STARILITY i
Pl R 5162590 LS yEg Bl 2.604E301 IEN §.L30E408 o H
[T 1 Comnerts Alloy 22 passive #ilm chemistry 1898 ppe £1 as KD1 o0
: ™ R
— T T
apteghl!
e
T 11,08 !
! i '—l—r"'_—
- o
9,080 |— ‘
L — o
S e
2.8 — _ ,
§
£ s T
—— ]
&
T ———— ¢ T
f
M
—r—— L !
T
S ‘
T
A
T
A —
b
— 1 1 ! 1
-, f I i P | |
-t |
L 166.8 18,4 3086 560,8 40,6 96,8 1160.5 e
T T ) tis }9? T
] T T T ] T T T T T T T T T 1 ] T T T T ] H ] L T
T ¥ T T T T T T T T T T T T T T T T T y
rot To Page No.

Witnessed & Understood by me,

Date

Invented by

Recorded

<

SN

A



82

Project No.

Book No.____

From Page No.

T T T T
_D?:Q'_u&t]\}& :;

1 T T 1 ] T T T T T T T ) T T
_Sﬂgdlme/- : C-22 Al\p{ ' e:s'qﬁ ouaz . Do/, BA5<_ /Y],_,, loj ﬂe& 'D(.;I;yv
. . . . cn'“"l" K. 3;0"(%?6(_? (Qpc, /‘/5 5~05" ﬂ(«r# 2" 3‘5~/ . : . :

: K.?SE’T @”\S‘\II

= qui/\a{f\/
‘/ T T T

stad

-
=
H
g

13083,

Ees

\1-¥laso,
T T T T o1

T [} I
T T T T T T T T T T T T T T | ‘l ] lll,
— Sedetions Geis s towposs el i pucnlists |
- 1 T 1 T T

Solbion i GAX LR, > Cafl : Sy, lof*posasy S
- B L V95 /ANE 3.'979} _Lat# o3ys), L
B _ knos = o701’ A pwppuyr
- ____MF 6.0 4 Lo/-’" 99559 -
o R ll\)ulucg; P 0.0, Lof ] bzsqw -
- . [y &L Ghyp - ’,""?"". Lof’# 035.2:7 R
- . NaCl ol-‘is;rfl m“ ®3Hlo3 _
—— e Ma Oy~ 6.2, ot popsy
I — +_0.0dm M,OH_ (o * 633472 9'32.“"3. -
————— Ty ol OT e ———
GhSlok: 6\ oaun FRaz0 el iy pue //w o
Vof'lt F;no R Y\~ SN Q.H, ‘olm)\olc ¥ /3 -620-290 SN*' :zmzvvf(, —
CHL TS e mea? | Dedy s ol ;,.é“,‘. Frudz ag. °‘f .
Toppose foghpen=  Silaakges 1260
Re . ?T'F,&Ilu . — — — ——1 —gr :
e e Ay *L B
_ Frhee s coun N |
Lo *_ TIS py kc»\\e./ . mq 5,\)4/ mhqu ml»f ;7/4‘/:33 Due c,‘[‘v/qt/ .
Ny
25°% = 5% ;
N, Fheamome a,gl | t\/’y‘/ C‘\/Lo ‘(4('5 | C;\ 1;170}03 IOLI/(_I l-jrjolluql I ToPageNo.
Witnelssed&Understood by me, Date Invented by' I Date,

Recorded by w

P

e

Project No.

TITLE Book No._____ 83
I T T T T T T T T T T T T T T T T i T T Tt
From Page No.
T T T I T T T T T T T T T T
Sf@g%e' Exam &\.m Mg 5}5 ~ e% ?x‘Hw . u\\ ‘\‘m'\ S'+Am: M on Sua ”(\nce - SOML
1 T T T T
_D%n«\ce_r\. S‘lft: n;,n& i \ nwn(m:) : @q# : Q‘Q' Sp&o/ M élu : IUP P/Hln\ '. , |
No NV ( I Sﬂcamu Lo ’C)an\oA 785)’1'“
T 4T T T f /—l T T T T T T
T Al) LXJ k| \\ T T T T T T T T T T T T T T T 1
L] S
#T T 0 |e I‘ \d A lq< Nl\g'onp T A-+‘| ’13\ |\<' VZ‘ T T T T T
[— -1000000 T T T T T T T T T T
|
[ T T T T T T T T T T
L o/ —O— C22UZ82pore25test3 .z
— —m-— C22UZ62pored0test25.7 . T T T T T I T T T
—0O— C22UZ62pore60testi7.7
| —o— (C22U7Z62pore80test14.4
-500000 —v— C22UZ62pore95Ctest9.z T T T T T T T T 1 I
_ T T T T T T T T i T
- T T T T T T T T T T
[ l:\l 0 T T T T T T T T T T
— E/ | E— | T T T I
— i 1 T T T T T T T T T
e 500000 . T T T T T T T T T T
- : T T T T T T T T T T
- B T T T T T T T T T T
— 1 T T T T T T T T T
1000000 ' ' : ' ' : '
— 0 5.0e5 1.0e6 1.5e6 2.066 Fr—TT T  p— i —
| Zz
. . : T T T T T T T T T 1
— 107¢ T T T T T T T T T T
106 ; —1— C22UZ62pore25test3t.z
l sE " —m— C22UZ62pore40test25.z
10° g 5, —O— C22UZ62pore60testi7.z T et T
_10°E (L —e— (C22UZ62pore80testid.z
— N 10° i —V— C22UZ62pore95Ctest9.z ; T T T f T T T T T T
— 10? EZ_— T T T T T T Y T T T
10"k
Bl 10° Eecowd v vomol ol sl ol 1l Lty |n||| Ll ! ' ' ' I ' ! ! ' !
-4 -3 .
| 10% 10° 107 10" 10° 10" 102 10° 10* 10° —4—F—1——T—T—T—7 L—
Frequency (Hz)
R T T T T T T T T T T
— T T T T T T T T T T
-100
o T T T T T T T T T T
- .’,y}ﬂs_'@!.!;l%%%ﬁmzzzmmm,,,,
-50 5_’."77," T T T T T T T T T T
— % !!h"v : T T T T T T T T T T
K= Vq’ - .
= 0 i 'L'"
(v) T T T T T T I T T i
50 vl v vl ok et vl ol el 1o ! ! ! T f ! T T T T
0% 10° 10% 10" 10° 10" 10> 10 10* 108 T —
Frequency (Hz)
1 . . T ) ] ] 3 ] ] 1 T T T T T T T T T T T T T
To Page No.
Witnessed & Understood by me, Date Invented by Dat
Recorded by Wiy o

B




84

Project No.

BookNo.__

-
——

i 13 t ] 1 1 i i ] ¥ 1 ) I 1 I T T 1 T T ] i 1
From Page No._
T T T T T T T T T T T T T T L] T T T T T T ¥ ] T T T T
T T T T ¥ T J 1 T T T T T T J T T T T i T T [l T T f T T
T T T ¥ T L] T T T T T T T T T T T T i T T T L] T T T T T
T J T T T T T 1 T T T T T T T T T T T T T T T T T T T T
T T T T ) T T | T T T T T T L) T T T T T [} T [} T T 1] T I
T T T T T T T T T T T T T T T T T T T T T 1 T T T ¥ T T
L T T T T I\N T T T T i T T T T T T T T T T T T T T T H
¥ T T T T T I\ T T T T T T T T T T T T T T T T T T T T T
L T i j 1 T T \ ) T T T T T T T T T T T 1 T T T ) T T 1
T T T T 1 T T T \ T T T T T T T T T T T T T T T T T T 7
1 T 1 T T T T T I\ 1 T T 1 T T T T T T T T T T T ] T L] T
T T T Ll T T T T T \ T I T T T T T T T T T ) ¥ T T 1 i ¥
T T 1 T T T ¥ T 1 T N T T T T T ¥ T T T ] ¥ T 1 ¥ T T T
1 T T T T T T T T T I\ i T T 1 T T T T T T T T T T I 1 1}
{ T 1 ] 1 T T T | T T \ 1 T T [] § 1 T i 1 T i T 1 T T I
1 T T T T T T T L 1 T 1 \l T T T 1 T T T T T T T T T T 1
T T T 1 I T T T T T T T \ T T T ¥ T T T T T U T T T T T
T T T T T T T 1 f T T T T \ T T T T I ¥ T T T T ¥ 1 T T
T T T T T T T T 1 I T T i T \l T T T T T T T T T ] 1 T 1
T T T 1 [ T T T 1 T T T T T \ I I T T T T T 1 T 1 T T T
T I T T A] T T T T T T T T T j \ T T T 1 T T L) T T ) T T
T T T T 1 T T T T T T T T T T I\I T T 1 T T T T T 1 1 T
T T T T T T T T T T T T T T T T \ T T T T T T T T 1 T T
I I T T T 1 T 1 T T T T T ] T T T \l T T T T T T T T T T
T ¥ T T T T T T T T ! 1 T T T T T T \ T T T T ] T T L] I
T 4 T T 1 T T T T T T [] ¥ T T T 1 I l\ T T T T T T 1 1 T
1 i } I T [} T T T T I ] T T T T T T 1 \ T T T T T 1 T i
T T T T T T T T T T T T T T T T T T T ¥ \ T i T T I T 1
T T T T T 1 T T T 1 T T T T T T T T T T T \ T T T ¥ T I
I 1 1 T 1 T T T T [} ¥ i T T T 1 I T T T T l\ { T T T T T
T ‘I H T T T T 1 t T T T ¥ T T T 1 T T T T T \ T T T 1 T
T J 1 T T T I T T T T T T T T T T T T T 1 T I T T 1 T 4
T T H T I i 1 T T T T T T T T T T T T T T T T T T ¥ I I
T T T T T T T L] T T T T T T T T T T T T T L T T T ¥ T 1
T T T 1 T T T T T T T T 1 T T T T T T T T T 1 T T 1 T ]
) T T 1] T T T T T T T T T T T T T 1 T T T T T
_ To Page No.
Witnessed & Understood by me, Date Invented by Date
Recorded by \%’D/ l/I?/ Ou(

.

TITLE

Project No.
Book No._______

85

1 I i I t f { I i i f | i I T T T f T ) T T
From Page No.

T T T T T T T T T T T T T ] L T T H T T 1 T I T ¥ T
1 I T ¥ 1 T T T [} ¥ T ] T ) T T T i T T T T T T T T
T 1 T T T T T T T T 1 T T T T T T T ¥ T T L) T T T 1
T T T T T T T 1 1 T T T T T T T T T T T i 1 i T 1 I
I i [} T \ T T T T T T 4 T ) T T T T T T T T ¥ ) T T
1 1 T 1 1 Y J ¥ T T T ¥ T T T T T T T T T ¥ T T [} T
{ T T b T I\ T T T T T ) T T 1 T T T T T ¥ T 1 T J ¥
T T T I T T \ T ) 1 T 1 1 T T H T T I 1) I T T T T T
T 1 T 1 T H T \ E 1 T .I ] T T T T T T 1 i [} i Y T T
I 1 T 4 T T T I\I T T T T T T T ¥ T T 1 T ¥ T T ) T
1 1 1 T T T T T \ T T T T T 4 1 T T T T T T 1 1 T 1
1 I I T T ] T 1 T \ 1 L) J J ) T T 1 I ¥ T 1 T T T ] T
1 i T i T T T I i I \ : 1 1 T [ T T T T T [} ¥ T T I ] T
I 1 T T T T T 1 1 1 \ 1 T 1 I J I 1 1 T I I I I ¥ 1
i T i 1 T I I 1 1 T I\I ¥ ¥ ] T 1 T T 1 i T T T i I
T ! T J 1 T T T T 1 T \ T ¥ T T T T T T T T t ) T T
T l. T 1 T T T 1 T T T T \ T T T T T T [ i T j T T T
T I T T T H T T T T T T I \ T T T I i 1 I 1 1 T T T
T T T T T 1 ) 1 1 T T T I T \ T I 1 T ] T T i t T T
I T 1 1 { T T I T T T T T [ I\l T T T I J 1 T i T T
T T T 1 T T T T T T T T T T i \ T 1 1 T I T 1 T 1 T
I I 1 T I T T T 1 T 1 1 T T T T \ T ¥ T i T T T T T
T T T T T T T T T T T T T T T T T \ T T T T T T T T
1 1 T T T T T T 1 T T T T T T T T T \ T T L T ] T T
T T T T T T T T ¥ T T T T ¥ T T T T I\l T T T T T T
T T ¥ T T T 1 T T 1 I I I J 1 1 I 1 ¥ \ ¥ T ¥ T T T
i 1 T I 1 t I 1 1 T T I T 1 T T I 1 i T \ T T I T T
T T T T T T 1 I T T T T T 1 T T T T T I T \ T T T T
T || T T T 1 [} I T T T T 1 T T T T T 1 T 1 I \ 1 I ¥
1 T I T T T T T I l { 1 i 1 T T [} i I 1 | T 1 \ T T
T i J ) 1 T T T T 1 T 1 T 1 T T T T ¥ T T T T I\I T
T T T T 1 1 [ ¥ T T T T T T T T T T T I T T i T \ T
T T T T 1 T T T T T T I T T T T T T T ¥ T T T T 1 !
T T T T T T T T T T T T T 1 T 1 i T T T T T T J T T
1 T 1 L T T ] T T t T T 1 T T T T T 1 1 T I T U 1 1
3 T T I T T T L] T T T T T T T T T T T T T

To Page No.

Witnessed & Understood by me, Date

Invented by

Recoriid jy

Date
n



Project No.
86 BookNo.________  TITLE

! i E Project No._
TITLE Book No. i

From Page No.

Pg$u% ;F.M QJ\'\LM h-v- . Q‘O}JLI &9;(

?@TJ_‘mImA:' A’s:\ :\lls‘\\‘ lQ\:;,\‘ Tu:l . \GS\"’ Qe/\ ‘taoml

See |Se;l¥ 2P o~ l{a;&‘* 34-35 Qnm\ I\)B#‘ISS'

gb\u*‘:hn N — 400 O Vonm A-S \(,C,\

-
7

LB B T 'Qn /o' L[é-' ICC,( T &’?tqy.ob ﬁl‘f?
+ O tIAJQ/A'u,..I Tlo I/0(>’€|),W,Tf

I T T T T 1 I B

—T%AFMAQA:UI]M'—,——‘—-éQ d% T T T T T T T T T T T T

SR RTINS /AN SRR VIE Ses -

T T

1, T T 1 f'—l i T 1 T 1 T T { I 1 £ T T T
Qe&e_r\,omo,e, . [Tishen 13- LTZD Sa - 0249 1p7
hl § H T T T 1 I 1 T 1 T T T ] T T I I

T

_71I\Pr1 MmO ;H()\Iﬂlp ' flv\e '\r‘c._l I‘ | IIY\C)"\C) tlnleIN\ | @l 0x. UV,)_ I 5*"’43/30900
T T |l ] T T T T T T 1 T Q) T T T 1 T T
QQ\ :.3}}0 3 }.27/0'/

T I T T 1 I T T i ¥ T T T I T T T I

B ll f T T T T | { T

T T T T T T T T T T T T T T T

| /Q;\ l'}(, 03

A’ISK T mgA-(lllflP llh'o T L‘ 7“)’&I("”\ T l’I‘-/.: JI/L\ \146;};/&\\?\’ 16 'er T gl\l‘/zyl' ql(‘7|3‘77 } f

nJ/b/oy
7T

T T T T T T T T 1 T T T T T T T T T [4] T

I 1 1 I I i | i i | 1 I i i | T

T T T T T 1 i 1 1
Specime.. \Fo 0 \Pd)n-m @€ 0 Tm 30 T~ ~02
I~ T | B S S S SRR = T T 1

Q Do_‘.u,- c-n/’JL /0 (011002319 (‘Q( S 4] o ' Dmr
T T 13 T T T T T T T T T T H T II [A [ T 1 ¥ 1

T T f T T T T T I T T j T T T T T T T T

T

. ‘\I)O\\ [L :. . Q'uﬂagb I n‘\’h\)l"_\()bl\'[ ; U\I/'\"-{I\ N\ \Qﬂﬁ/ ; ?['\I\ 5 I +!/\0~L)

N

T LIV S ] W 1 T

_Tl:rf\_,jés\;_%&.mr@lo?« \Qnu\ . WPT\'QID l‘}'.

Assenby

d [ f T ¥
?;(—ar\%\\b N : i\uo MIS\%_{A? M.\ (Y\ 19 ¥ P{AQLI\ I-\I IQA}'\ b\ \IJ ’}V A A OeSﬂO‘)j
! | [ (’).\ \c,utji Qudf\e o

1 T

\hal;xf' (*q“l : Sﬁ u\\\m\_ &\Sh IDwﬂufrg '.“I““\ Vk.x GBS T 545:\, Qo

’(A?L:n\ \(o

1(,}n'°C' % '§¢\'A-...1A .,Alq Places _L,qL lml/a,(/S’OO,J\ 51004& \\e:)
Oecard Ao thi T

NIV

T ' T T T T T T 1 1 T T T 1 T T T T T T T
Dele  oSC A O ToPageNo.
L]
Witnessed & Understood by me, Date Invented by U
Recorded by

A

B o T T T
B [ TL L2BEEHGS T 1
£l AT HIGH STARILITY ‘
— Eit DEN E.40BE4ER T T
i S Al 22 passive $ile chenistry 1800 cpm O s £C01 48C — T T
y \
B apfoghi2 T T T
B 5,090 [ l ; T L
H i H 1 i
- T T T
- T T T
3508 —
T T T T
- T T T
- 1,868 — T T T
| d i
£ T T T
|
T ¢ L T
— T T T
L i
#
o T T T
-1.008 — !
— T T T
. T i T
- 5,680 | —1 :
- T T T
— 1‘ o I l ‘ l t T j T
iy i
~168.8 166:6 68,8 560.8 7808 280.6 136,86 |
B g2y T T T
i T T T
- T T T
fiodel 352257 Corrosion fnalysis Software, v. 2,38
T J T T Filerame: atpfcghbil J 1 T
Petat: VBtatll Ver 2
ro ' ' PS POTENTIOSTATIC File Status:. HORHAL ' ro '
— : ; Date Run: @9-85-63 Time Fun: 89:45:87 —— ,
T Cond. Time  CT  pass £ Initial Fot. 1P 29B.8E-3 U ——
' . Cond. Pot. P pass Y Time Step 1 TL 1L280ES 13
a— T T Initial Telay ID 5 3 Stor On 1 Pass T — T
T Tine Pt T 47 s fwr. Pange IR futo T
Ho: of Points WP 200G
{ 1 T T . T T ] t
: Line Bunc. L8 ues 1R Hede IR nope
rT J I Riss Tipe ET  high shability Filter FLOI5H: L
: . : : Morkirm Elec, HE  Solid Fef. Elec. FE  BCE 241.%-3 : — :
 Bample firea MR B.182 o2 Equiv. ME, B 26.84 2
— 1 Tensitu IE 8.9 o/ml Al AD Al ——
fpen Dircuit 00 225,863 ¥
T T T ¥ . T T T T
Compent: Alloy 22 passive film chemistry 1088 ppm £1 35 K01 485
[ i [] T T T [ T
1 i T T
To Page No.
Withessed & Understood by me, Date Invented by

)

%




Project No. l | I I I I I | Project No.___

88 BookNo.__  TITLE ‘ _ TITLE Book No.____
1 T T T T T T T T T T T T T T 1 T T T T T T T T ) : ’
From Page No. : , | From Page
T T T T T T T T T T T T T T {7 T T T T T T T 7 T T T T i | L Hodel 3527252 Corrosion fralusic Softwwre, v. 2,39 Fil T oalpfoabld Pefat: UStatid Yer 2 FS R
qus‘ o Flm  Ohen 5\}&, ~ Cloe Lo File Status: ML Dnte Rue 60005 Tise hu fseamdy e VL) e 2 RS FUTETIOSTaTI
T T T ¥ T T T T T 4 T Ramy T T 1' | T oy, T T T T T T T T : T T LP PASE vs, LT Pass IP B2vs. R I} 5% ST 4B U 128080405
; g? '-"UEU . NF?J 31'3;@3 S Pass o IR HOE FLIGH: RT HIGH STRRILITY
— ———T—1 — '# — i S UEF %f‘{’gg” e HAK SOLIR R 5162640 5 vES BH Z.4B4E+0 IEH 84765088 i
<pe u mo,. A,{( TCS‘\- Qu ~ N ,,'*W\ |e\{'l" QC/” \@w ~ /U 6 f ?5 e 55 : Comment: Allow 22 passive #ilm chemistry 1880 ppo £1 as KL 4B
' + T T t#"l" T T B L T T T T i L
§‘:t’| ISE/' (an T ‘.3 f\l T |Dr” T 134;- BSI‘ |£@MI |/U T 4[8{5‘]" T T T T — T T T } T 1T apfghll
T l}h Y T T T 1 T T T T T T T T T T T T T T T T T T T ] T T T 3.258 T ‘ |
N - PR i
H’C{‘l O T 1 /Oloo'q/"n'\l C / T A‘IS iC*[ T T T — T T T T T T T T T ]
q.?ﬁa . '
T T T T T T ?"!nhlé‘ l<(:LiA_ LO?L 003”5:17? T T T T T T T T T T T T S S — ¢ -1
T T T T T T T )L IDII faly 70 /OOO § T 1 T T T T T T T T T L 2.5 I
. o £ o
T T T T T T d T T T T T T T T T T T T T T T T T T T T T | L L :' T
M@mﬁ T T (Q 0 lc' T T T 1 T T T T T 1 T T T T 1 T T T T T :} 1,758 — ]
T \\ T T T T T T T T T T I{ T T T T T T T T T T T T T i T T ' T ‘:’ » T L
I\qut'ﬁl L nﬁ,#% - T T l;: (? ‘-.l (11 I\}‘44I<ASI ’;}l- '_S’\I/EH._Q{OI (')f-ﬁ T T T T T T T T T T T { L R 5o — — L
T T T T T T L T T T 7 T T T ﬂ!’ — T T T T T T T T T T ‘ — T T i T
. . - | N 1
S £ M ‘Pn 7 T I-l—" ?ﬂ T T {3 ‘(nlD’ S'?' T sln) T ﬁVDI'('{'(';'l,n_}l T T T T T T T T T : LA T T
1 T T T ] T T { T T 1 ] T i i I 1 T ] ¥ T ; 71 61258 L \]
Thesme coople _ MeTen Mone oo Rexy /hme,a o QP 4 5 5’.‘/:&3’3 06D 1 T —
T T 1 =TT T T T T T YL Y T =7 T / [I T T 1 — T T |
D \ e |
IR)L B T 1 T T T T ( T T T T T T T [ T 23 0 3 T T Ulf, 7 ! N I 9258 —
ﬂAA‘QO 'f L\ 35 7 / i
Cn T T T ?QI?O('\@U'.'D & ISA{ 3| T T |QA/| /|ZI( loz T T DIU('I |IL 21/ alr/ T ) T
| a Jen i
T S0 i 1
T T T T T T T T T T T T T T T T T T T T T T T T T 160, 8 ‘
~— % 138,86
f ' [ . i
ml" mbﬁj u?’ Doy T l’qlk(-‘\l Lpons 41)\' T ’lél.' *L L}L l(ﬂ ‘rf T <l |Lﬂ’?37|£f T OLI‘, = T 71— () 3 ]
ol 11]e]o3 Duc "m —
T T T T T T T T T T T T T T T T T 'IQ,‘ T IT {1 T T T T T i ‘
T T T T T T T T T T T T T T T T T i T T T T T T T T T T T T T T T T T 1 1
EMW 2 +\ﬁ0 my) ; T T T
T T T T ¥ T T 1 T T T T 1 T T [} T T T T T T T T T T T T T T T T T __ai.r';éar_ég W, 2: 3;}
Eot 7 1309 my —
t T T T ] i I T T T T T T T T T 1 T T 1 T T T 1 T T T T T T
S B e B N ANNN RN Sy B S A I BN N R i Ra R T T T T T T | — : T T T T 1 Tate Run: ;j-—’xH—hE L
T T T T T T T T T T T T T T T T T T T T T T T T T T T ’ T T T T T T . — T T
j@Pcr"mb—T Trn'rfv : PT Q’?(., : GOH‘ . 7;'91&5/;2 In 850 7n-0p Usea Q 0 wtrn I i S
rﬂlq—)m@/‘ﬁ—r—ﬁ q/‘f/bj O UL 3//?1/0? T T T T T T T T 1 T T T T T T T T T T ) T T 1
Be,\gu \Ym&(- : l & b B futo T
T l# 1 T T T T t'a’ T T T T T T T T d T T T T—T T T !
59_4 Un !’*M—\' \: \\CQ (L\\_ 2. e O AN ——
T T T T T T T AT TR—T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T : T T T I T T & K T T T
. E L41 l:;E_
I T =TT 1 T T 1 T 1T T T T T 1 T 1 T T 1 T — T T ca's .54 g | I B
97l : £l o
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T § . T T T
T T T T T T T T T T T ¥ T T T T T { T T T T T T T T T T T T T T T T T e flim chemistry i 4 T !
T T T ¥ T T T T T T T T T T T T T T T T T T T ) ‘; T T T Y T T ‘ \
Ogia WONR To Page No. s r o N ~ |To Page No.
Witnessed & Understood by me, Date Invented by Date ' Witnessed & Understood by me, Date Invented by Date
Recogd byk% i@ | 0y : Recorde ! 0,,/



- — SR . —_
D .
SOUTHWEST RESEARCH INSTITUTE SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET
SAMPLE ANALYSIS DATA SHEET 010011 10012 .
Sample ID 2
Sample ID
>
. Lab Name: Southwest Research Institute Client: Division 20 ©
Lab Name: Southwest Research Institute Client: Division 20 o
Lab Code: SwRI Date Received: 03/04/04 lg
Lab Code: SwRI Date Received: 03/04/04 — -~
Matrix: Liquid Project No.: 20.06002.01.081 :'),
Matrix: Liquid Project No.: 20.06002.01.081 \
Task Order: 040304-12 SRR: 25612 w
Task Order: 040304-12 SRR: 25612 © O
Lab System ID: 241729 -
Lab System ID: 241728 g
. . Sample Reporting
Sample Reporting Analysis Result (mg/L) | Limit (mg/L)
Analysis Result (mg/L) | Limit (mg/L) Chromium <0.167 0.167
L Chromium <0.167 0.167 Cobalt <0.167 0.167
© 0 Cabalt <0.167 0.167 Tron <1.67 1.67
2 2 Iron <1.67 1.67 Molybd <0.333 0.333
o A Molybdenum <0.333 0.333 - [Nickel 0.907 0.167
8 <) Nickel 0.238 0.167 Potassi 53185 100
—_ O Potassium 58775 100 Sodium 323 167
cm Sedium 34.5 1.67 Tungsten <0333 0333
a Tungsten <0333 0333 Q
. _ : . _ _ |
o S ' RE, STITUTE Nk
SOUTHWEST RESEARCH INSTITUTE SOUTHWEST RESEARCH IN 3|3
; SAMPLE ANALYSIS DATA SHEET  q1p007 c | 5
SAMPLE ANALYSIS DATA SHEET 213
010006 Sample 1D E|e
Saraple ID
o Lab Name: Southwest Research Institute Client: Division 20
Lab Name: Southwest Research Institute Client: Division 20 Lab Code: SwRI Date Received: 03/04/04
Lab Code: SwRI Date Received: 03/04/04 Matrix: Liquid Project No.: 20.06002.01.081
Matrix: Liquid Project No.: 20.06002.01.081 ack Onder: 040304-12 SRR: 25612 ]
Task Order: 040304-12 SRR: 25612 g
Lab System ID: 241725
Lab System ID: 241724 -
Sample Reporting
Sample Reporting Analysis Result (mg/L) Limit (mg/L) S
Analysis Result (mg/L) Limit (mg/L) Chromijum <0.167 0.167 £
Chromium 20.167 0167 Cobalt <0.167 0.167 g
Cobalt <0.167 0.167 Tron <1.67 1.67 F
Tron <1.67 1.67 Molybdenum <0.333 0333 o
Molybdenum <0333 0333 Nickel <0.167 0.167 o
Nickel <0.167 0.167 chssmm 1290 20.0 -9
Potassium 2305 20.0 Sodium 4.25 1.67 o
Sodium 8.60 1.67 Tungsten <0.333 0.333 S
Tungsten <0.333 0.333 -g
=2
B o¥
k-]
e [
7]
—_ 2
9 c
— & - h=d
- & ] L1 L1 1 ] L1 i I [ ] ] I I I | l I I I I I l I l l | l l l l 3
______ _ - S -
— SAMPLE ANALYSIS DATA SHEET (10009 SAMPLE ANALYSIS DATA SHEET 010016
_ Sample ID Sample ID
|
Lab Name: Southwest Research Institute Client: Division 20 Lab Name: Southwest Research Institute Client: Di;'ision 20
Lab Code: SwRI Date Received: 03/04/04 Lab Code: SwRI Date Received: 03/04/04 -
| Matrix: Liguid Project No.: 20.06002.01.081 Matrix: Liguid Project No.: 20.06002.01.081 \g_
i Task Order: 040304-12 SRR: 25612 Task Order: 040304-12 SRR: 25612 q&
i Gl
Lab System ID: 241726 Lab System ID: 241727 g
Sample Reporting Sample Reporting
Analysis Result (mg/L) | Limit (mg/L) Analysis Result (mg/L) | Limit (mg/L)
Chromium <0.167 0.167 Chromium <0.167 0.167
Cobalt <0.167 - 0.167 Cobalt <0.167 0.167
Iron <1.67 1.67 Iron <1.67 1.67
Molybdenum <0.333 0.333 Molybdenum <0.333 0.333
Nickel <0.167 0.167 Nickel 0.464 0.167
Potassi 62343 100 Potassi 65602 100
Sodium 29.6 1.67 Sodium 28.5 1.67
Tungsten <0.333 0.333 Tung <0.333 0.333 :
_ - . R . N — R e I - E-
. ) . ° 8
SOUTHWEST RESEARCH INSTITUTE 2 |3
SAMPL SOUTHWEST RESEARCH INSTITUTE R
wal E ANALYSIS DATA SHEET 2|8
[}
m 010003 SAMPLE ANALYSIS DATA SHEET 410004 R
F Sample ID Sample ID
Lab Name: Southwest Research Institute Client: Division 20 Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 03/04/04 Lab Code: SwRI Date Received: 03/04/04
Matrix: Liquid Project No.: 20.06002.01.081 Matrix: Liquid Project No.: 20.06002.01.081 %
6 o Task Order: 040304-12 SRR: 25612 Task Order: 040304-12 SRR: 25612 o
= 2 Lab System ID: 241722 Lab System ID: 241723
T % y'
o] Sample Reporting < Y
D ; L Sample Reporting
-y 5 él‘::;ﬂim Res::)‘ i’;‘f’” Limit (met) Analysis Result (mg/L) | Limit (mg/L) E
& roT SN i Chronum <0.167 0.167 2
: : Cobalt <0.167 0.167
Iron <1.67 1.67 2
Molybdenum <0.333 0333 Jron <1.67 167 ]
Nickel 20167 0.167 Molybdenum <0.333 0.333 2
p— w8 500 Nickel 0.266 0.167 ®
Sodium 2.14 1.67 = 1315 200 @
Sodiumn 3.91 1.67 ©
Tung; <0.333 0.333 T c
<0.333 0.333 S
of
T
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C22 Crevice Specimen Thermally Aged For 5 min. @870C
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Solution= 5M NaCl Temp= 95C pH= 5.98
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