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Initial Scientific notebook entry for corrosion resistant material potentiostatic .,
DU ! ! niry !
l and potentiodynamic polarization tests.
I A ' o
~—~  Title: Potentiostatic tests, cyclic polarization tests, crevice repassivation tests,
- passive current density tests, critical pitting temperature tests critical repassivation | 1"

' !
ep—.. ~ lemperaturetests. o . _ ——
" Tests Preformed by: Darrell S. Dunn '
;,mwl‘(u@“r“ cee . L B . 5 \ -
... Objectives: Measure passive current densities, crevice repassivation potentials, -

critical pitting temperature and critical repassivation temperature for corrosion ,
A hcal E :

resistant candidate materials. )
e : e

e R

equivalent. ASTM G-5 polarization cell, Large 2 L glass cells with Teflon tops,
Electrochemical Impedance Spectroscopy systemincluding Solartron 1260FRAand
———-1  Solartron 1287 Potentiostat. ESC 440 multichannel potentiostats with National ' '
instruments Labview data acquisition software or Strawberry Tree data acquisition i~
software.

e (e T

R e

T Materlals: Alloy C-22, Alloy 825 Anoi 7'625 and Type 316 L stainless steel

S
repasswanon specimens w1th Teflon crevice washers attached to surface

i
et e o i

T Measuremeht Parameters: Current and Potential as described in TOP-008.

T Required level of accuracy: Potentials + 5mV. Current less than 0.1 microamp. -
T : oy |

=1 Uncertainty and Sources of Error: Current density calculated as current divided
. by sample area. Actual current density of corroding areas is not determined.

r—r  Equipment: EG&G Versastat Serial Number 20104. EG&G model 352 corrosion ™" "'
software. NEC 586 computer. Keithley Electrometer model 614 SN 555368 or  +i -y

~p--  Temperature of solution + 2°C R R

Resolution limit of data acquisition systems may limit accuracy of passwe current oo

e —
density measurements. _ o
T o | i
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Initial Scientific notebook entry for electrochemical impedance
measurements

Title: Electrochemical Impedance Tests
Tests Preformed by: Darrell S. Dunn, Brian Derby, Div. 18

Objectives: Determine uniform corrosion rate of passive alloys such as Alloy 22
using electrochemical impedance

-

R DA SRS S
o Equipment: Keithley 614/617. Solartron 1287 Potentiostat, Solartron 1260 ___I_
o Impedance/Gain-Phase Analyzer, and ZPlot and ZView Software or equivalent,
' e N B
o Electrochemical test cell.
T T T T T T}
— Materials: Alloy C-22, heat 2277-8-3175. Other materials and heats to be ——1——1
added and identified prior to testing. :
—
R Specimen specifications: Specimens will be equivalent to 20.01402.571.006 _T
N R R B
o unless otherwise specified. ‘
' I B s
T T I ‘
———1 Measurement Parameters: Temperature, Potential, and Current of specimen  —————
I during test. —
o Required level of accuracy: Temperature 2 °C, Potentials + ImV, Current
T + 0.01 microamp. | '
| N S R
— Uncertainty and Sources of Error: Models for oxide solution interface. Multiple
models exist and may be applicable. Models used will be identified. P:::_
I T 1
1 T T T T T T T 1 T 1 T T T T T T 1 [ T T T T
T ] T I T T T T T T T I T T T 1 T T I T T T I 1 I T
T T T T T T T T T T T T T T T T T T T T ToPage No.,
Witnessed & Understood by me, Date Invented by Date

Re% 3oy

P

ProjectNo.________
Book No. o

TITLE

From Page No.

Initial Scientific notebook entry for passive current density with metal ion
concentration measurements

Revised 3/2/04
Title: Passive film chemistry
Tests Preformed by: Darrell S. Dunn

Objectives: Determine the effect of potential and environment on the passive
corrosion of candidate container materials.

Equipment: Keithley 614/617. EG&G Versastat Model Potentiostat serial
number 20104 or equivalent, EG&G model 352¢ software or equivalent,
Electrochemical test cell with machined from Alloy 22 with a small volume (2 mL).
Solution analyses conducted by Division 1 Using ICP-MS

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

Specimen specifications: Alloy 22 heat 2277-8-3175 passive film chemistry

Measurement Parameters: Potential and Current of specimen during test.
Concentration of metal ions in test electrolyte as a result of corrosion of the
specimen.

Required level of accuracy: Potentials + 1mV, Current + 0.01 microamp.
Minimum detectable concentrations of metal ions dependent on test method and
determined using standards.

Uncertainty and Sources of Error: Minimum detectable concentrations of metal
ions in the electrolyte may not be the same for all alloying additions. Precipitation
of corrosion products will interfere with metal ion concentration measurements.
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ELECTROCHEMICAL IMPEDANCE SPECTROSCOPY ‘ s
T T .\\, 1 T T Y T -500000 4 T T T T T T T T
Objective: See ﬁ X
SR T ¥ T T 1 T J ¥ T T T T T
T SPECIMEN: Cc-22 Q"inm.fL hb;x'#" 2297 8- 317 i [ (R [ T T T T T T T T
‘ ——— PO‘?S\\UO AYY 6oo Gt _F"";SL‘ , [ y i T T T T Y T T ¥ 7
. . H 0
A Initial Weight: | . 026 2g  Model: Sartgrius Genius SN: 1280909 L N [/ L L
! ) b Final Weight: It. Eong) Cal: ! /1403 Due: 5'/”’704 T T i ¥ T I — T T T T 7 T T
e — SOLUTION: U262 Greua way, 31%X02 e e e , i —— T
NN I G.si3 CC&C\ it o2s 254 0. 083’ 'OGF M 95155 097/‘ MCL/— T T i { Y : T T T T T T T T
| . M so %* o3ug)l, | 0205 N HeO, Lt o2 5966 | O34 500000 |—C— C22UZ62pore25test31 z
i I— 3.9%, y 20q e /. 522, m:jC)z [ ..,L’ 570270 o-2% NG SR O—— : —m- C22UZ62pore40test25.z N e |
o .’ K0y Lot oloisy, abseg ot é : 0~ (22UZ62pore80test14.z
—r——  Reagents feasured with Model: OHAUSZ’ SN: 2883 Jufod S B B --@-- C22UZ62pore95Ctest10.z S N B S S S B
| : Cal: 2 /4o Due: 7] ‘ v C22UZ62pore60test17.z
! S R oao~n EA940 [\ 2330 Y I f ] i 1 T T T T T T T
Initial pH: G- 2% Model: Sehoricesmet S50 MataBB|™ sN: 2540 "’)'3.,4
e e FinalpH:  S. ey Cal: 7//’ °3 Due: 7/15 o L 1000000 l ! ! l ' L L AL R
‘ ' pH Probe: #13-620-296 SN: 2291257P6 e ‘ 0 5.0e5 1.0e6 1.5e6 2.0e6 I e m B RS R
A pH Adjustments:  AJsne. ~ G‘HM.«\ +han~ 334 ot NuoH &/ #o33a1e e ,‘ Z ——— ]
Mape To A'Qr\'\a'&uf_ ~nass bd\ﬁ'\cﬁ QOI\- : Mk : ; | ‘
SN e j T Y T T i i J
TEST TEMPERATURE: 6% - 25% Measured with Hg Thermometer SN:  C 36 783 10’ ‘
1 . Cal: /0/30/03 Due: ‘//30/04/ L ' ' ro ' L e 108 3 852U262p0re25test31.z
5 —®- C22UZ62pored0t
T CELL INFO: Area= Scam® | Density= 864 3)c«f Eqwt= 2b.0f T T oo 104 O czzuzszgorzam::ﬁi; ;
LI Reference Electrode: Fisher SCE SN: 00 Lill2 ISR S (I ™1 T T—T T — — 10 -- @~ C22UZ62pore95Ctest10.z :
Counter Electrode: Platinum Flag . = 10° — V-~ C22UZ62pore60test17.z |
T GAS: (\)A'U) e~ 94999 0/0 war YL OO.TMF T ¥ T Y (e T T T T T T T T f 102 !
T T T T T T T ] T T T T T T T T T 10! |
ECORR: Aok Tokew Model: Keithley 614 SN#: 40734 : 1 0 |
—r—T— EPT: Cal: H/G 03 Due: ”/b/)‘-/ T T T T T a T T T T T T T T T 10 P " " ’
o 107 - X -1 0 1 i
[~ 1T 1T _1 T T T T T T T T T T T 1 T T 10 10 10 10 10 102 103 104 105 ‘
Potentiostaf: 1297 Splantaon SN#: 0O JYEsoo 1 e — T T—T———T—7 Frequency (Hz) |
impedance Analyzer: 1260 So\,,,,-,;}w,\ s,\f"L Yootz : |
T . M T T T T T T T T T T T T T ‘
T Specimen Examination:  Test Stafea o~ a\l3 [ Enows 0’/“}""/ LI S B E | p— ¥ T T a— -100 F
| I . < ‘ " . AL ' | L i B wWW"'mm««mmwmwmmmm
‘% e R ‘a'\ 6\- Connosio~  on ()' ’a—- G~ Sfcqm :rr 1 T f f | 1 T T T T T T T T - -50
: e — S\:‘a\/\% B\L\o up @5‘} MAACQJA" M— Solu‘Lc-.-. \).,q(o'-— . N— : : ! — , R ' — E
| L — T {’\r\nsc . 5,44: dmee Has & Do i\ u\/ 1 N — 0 rove
‘ | L L \)‘\.'QQA"\ 5+4: A: " o N A’“ S\Jf QAQ (5 \)J\A'Jr T T T T i T T T T T T T T T ~ gJL
L Gl Ta SQ\V — o . . . , , , — . —_— 50 -4' Ll 3' Leul 2' el vl ol o 3 ol 1l |
S : 0% 10 10" 107 10° 10" 102 10° 10*  10°
| LR \ ! T T T T ¥ T T T T
¥ w It QCFO\' ,I\ ‘to« ) \Qun_\x-lfv We_;i,'y |ToPageNo._ Frequency (Hz) ‘_,,,_,7_,_1.
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PASSIVE FILM CHEMISRTY : Rapge LR Halc e e R
R T I T 1
Objective: A l -
A ——— See fa_ 3 T T 1 T B l l I ] ' |
‘ . T T T T T T T
T SPECIMEN: C-22 Black Test el Laom nNE4 455 g ¥35 T |
: ] T T T T T T T
S ———— See Sct up Caom N6* gye £y M3y~ oy T T t
T T T T T T ¥
e i S 2 T ] T T :
- j - T T T T T T
A R SOLUTION: /000pp~ Ci”~ As k| L :
[N Bt e A 64 ¥ KA Lof # 0OSS73 R T ‘« ' T o
S + DY T focomls N T
. T T T I
R S e T ] 1 T ! 4‘
Reagents measured with Model: OHAUS SN: 2883 | T T T T
L I Cal: 2/4[oH Due: ?‘//3‘{ rol e | s
e R T T T T i |
T T T T
A B B TEST TEMPERATURE: (90"(_ Thermo7o7)|e: 323 T ! T
. . i T T |
S Cal: [[zzfv4 Due: 7 /z (7 —— T ‘ — ;
s T Thermocouple Meter Omea\g Model# DRYLS SN# 3130900 e e Al : 1,50 : i T
i : N : ' ‘ 5 !
O S — Cal: /26 /04 Due: 7/30 7] . , , l ‘ ', : B T T T T
: ¢ H H T i
I B e T T f T | ] '
T — Reference Electrode: Fisher SCE SN: 024907 11 : | — 1 T T
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Bl e e T T T T } ——
o o .
O GAS: Ny 96595 f @°"é e ’H‘P-'\ SJ/O H~/0 oG~ / MZ Mix T . . _ T
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| B S ! e
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e e ETALS — T
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I (93 \c,ue/\ (aeM_x\Q,o © ppm- ASS cmt)\ e C"—’H 1 _ L
N —— S‘}w\)\'tm To »\UA“ f\‘“‘b\o SD\\A"IW\ I~ (/VC/“ ; - I i : , T
T /800,.| ) Selo\ T b 3.6 S 2005 960.¢ 1688 13008
(1,9) . \l \ . -100, 8 1@.8 KRG Wi M i i =
A — C54 : \\ Oﬁ_ O was Puﬂaw w \""k Mix Gas AISO . ; o : i ! C e A8 | ' ' l '
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+ O To /000#\!3 f T T T T CARTETIT T T T ] T
T T T T [} 1 1 T e .l__._r_.._._
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S . Cal: 3/‘4 oo Due: # of S— — 7 : »
‘ . T 71 ORI STRRILITY | R N,
: , , : ‘ BEH 5. 470E+RE flH N
1 . . T  ——
TEST TEMPERATURE: (0 C  Thermocoyple:  72¥ S — i ‘ '
Cak 122704 Due: 7/32//014 ‘ T — r-—'—;l__r—_
' T STFFURBIS |
| Thermocouple Meter Omau Model# DP4LS SN# 3:30500 |
X T T T T T T T T T T T
! Cal: l/_’go/()‘{ Due: 7/3()/0"/ T | I i i | T
— T T T
. 1 T T T T
L L T T T T - 7
Reference Electrode: Fisher SCE SN: 6299707 l '
—T— T ‘
‘ Counter Electrode: Platinum Flag L —— —T
it , : 45,4 b— T T
GAS: N, Puege 9995%  thew 5% Hyordyen /uly Mix T | . |
T : .
j ECORR: ~(7 ™y Model: K7|thley SN#: 401374 L L ? —
T T T EPT: 431 mv cal:  HjL[o3 Due: M]6foy T T 5 e — -
| - 4, — 3 T
! T T T — ' T
Potentiostat: Z6Y%( VC/LS%*L;«"’ SN#: (5 JoY L l I T : ‘
7 J E— | I— » I bo2s— i o
. : i j '
F—— T 71— TEST DETAILS: ’PUK [N a\OUL\OOY w? H\ NJ— ‘Coft 3 he: ——T T T M l
! — ~ i T
S ——— ‘}’\f\e\l S&\\/\?,(,,\ - S\lafv‘\—c«, H\/OW9¢,~ /N& mix %y A’\.S() : % ; ' | | .
¢ —_ N : -1 |
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- . T
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i : S T
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71— =S¢, 8
S g L - 4 A § !
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0
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T H T T I H T T
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T T T T T T T T 1 T T T J T T T T T T i T T T T T i T T T ’ . . ; I ) ' T I I 7 Y | ) T T T T T T T T T T T T T T T
t
T !
1 T T T ! I I T I | T T I T ! J T T J T ' N ' ! ! ' T ' T T T T [} T T I T 1 T T T T T T T l T T T T ] T T T T T
T 1 T T
T T T T T i T : ; T = T T v v T T T
T T T T !
1 ¥ 1 T I | T T T T T T T T I
t
T T T T
T SOUTHWEST RESEARCH INSTITUTE | S SOUTHWEST RESEARCH INSTITUTE —
— T SAMPLE ANALYSIS DATA SHEET T | S SAMPLE ANALYSIS DATA SHEET —
! ' ' ' ! T ! ! I ] % T T T T
| T T T
T T T T T Lab Name: Southwest Research Institute Client: Division 20 T T T T ,( . . 1 . " Lab Name: Southwest Research Institute Client: Division 20 : T T T
. I . T T Lab Code: SwRI Date Received: 10/05/04 : ; T T l I : ] I I Lab Code: SwRl Date Received: 10/05/04 I l :
Matrix: Liquid Project No.: 06002.01.081 { . o . .
i ! L — 7 T : : : . Matrix: Liquid Project No.: 06002.01.081 __ |
Lab System ID: 253445 SRR: 26668
’ Lab System ID: 253446 SRR: 26668
T 1 I I T . T 1 ¥ T i
Task Order: 041006-1 i ] T T I T Task Order: 041006-1 ! T !
T T T T T T ! ' ! T T T T T ! ' I
Sample Reporting n
. L Sample Reporting
T T T T T Analysis Result (mp/l,) | Limit(mg/l) T T T T Analysis Result (mg/L) imit (mg/L)
Chromium <0.125 0.125 T | T T T o <0125 0125 T I I
Cobalt <0.125 0.125 Chromiyp - -
Cobalt <0.125 0.125
T T T T T Iron <1.25 1.25 T T T T 1 <125 125 T T Y
Molybdenum 0.678 0.125 T T T I T Ton 2 o '125
P i 104214 200 Molybdenum <0.125 .
T T T T T f T T T T Potassi 61444 200
Sodium 297 15 ! % T T T T T Sodium 239 15 T T T
T T T T T S — : 020 T T T T ! Tungsten <0.250 0.250 ‘
T T T T T T T J
T i I I
T ‘ T T U
T T T T T T 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 . . r ; T T ; I : 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 Y T T T T T T T Y | E— T T Y 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 I i 1 1 | | ] i 1 i L 1 1 U T T T T ¥
From Page No.
T T T — T T T T T T T T T T T T T T
I . ; T T T T T
T SOUTHWEST RESEARCH INSTITUTE T T T
|
SAMPLE ANALYSIS DATA SHEET Y
i T T L T ¥ T 1 T
Sample ID T T T T T
T T T Lab Name: Southwest Research Institute Client: Division 20 T T T T T
Lab Code: SwRI Date Received: 10/05/04 ;I i T T T
T T T
Matrix: Liquid Project No.: 06002.01.081
1 T T T T T T T
Lab System ID: 253442 SRR: 26668
T 1 T T T
T T T Task Order: 041006-1
T T 1 T T [] T T
Sample Reporting
Analysis Result (mg/L) Limit (mg/L) T T T T T
T T T Chromium <0.125 0.125
Cobalt <0.125 0.125
T T T Iron <1.25 1.25 T T T T i
Molybdenum <0.125 0.125
Potassium 3289 10
T T T l
¥ i T Sodium <15 7.5 T
Tungsten <0.250 0.250
I 1 | i 1 [ T 1
T T ¥ T T T 1 1
1 T T T T T T 4 T T T T 1 T T T T T
T T T 1 T T T
T T
T SOUTHWEST RESEARCH INSTITUTE b
— SAMPLE ANALYSIS DATA SHEET L
T T T Sample 1D » T T T T
T T T Lab Name: Southwest Research Institute Client: Division 20 ! ! ' I
. , r Lab Code: SwRI Date Received: 10/05/04 T ¥ T f
Matrix: Liquid Project No.: 06002.01.081 T T T T
T T T
Lab System ID: 253447 SRR: 26668
i T T T T T li
Task Order: 041006-1
T T 1 T 1 T T
Sample Reporting
. . . Analysis Result (mg/L) Limit (mg/L) T T T T
Chromium <0.125 0.125
Cobalt <0.125 0.125 T T T
T T T Iron <1.25 1.25 I
Molybdenum <0.125 0.125
. r . Pola_ssium 91255 200 I T T T T
Sodium 20.5 15
Tungsten <0.250 0.250 T T T T
T T T
T T T T T T T
T T ¥ ¥ 1 T T 1 T 1 i T I T T T T T T T 1 T I
I T I ¥ T T T [} T T T 4 T T 1 T T T T 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 T T T T T T T T T T T T { T T T T T T T T T
T T T T T T T T T T T T T T T T T T T 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 I f I ! ! I t T T 1 ! 1 I ! 1 1 T T T S f
From Page No.
T T T T T T
T ¥ i 1 T T T
T ' SOUTHWEST RESEARCH INSTITUTE =
———— . ~~SAMPLE ANALYSIS DATA SHEET p———
Sample ID
T ' T
J T T T Lab Name: Southwest Research Institute Client: Division 20 T T T
T T T T Lab Code: SwRI Date Received: 10/05/04 I 7 ¢
Matrix: Liquid Project No.: 06002.01.081
T T T T T T ¥
Lab System ID: 253443 SRR: 26668
L ! Task Order: 041006-1 e
T T T T I i T
Sample Reporting
T T T T Analysis Result (mg/L) Limit (mg/L) ; T :
Chromium <0.125 0.125
Cobalt <0.125 0.125
I I 1 T Iron <1.25 1.25 T i T
Molybdenum <0.125 0.125
P i 1655 5
roor T ! Sodium 9.93 375 T
Tungsten <0.250 0.250
I T I L I 1 |
T T T T T T T
T ! T T T I T T T T T T 1 T T T T T T T T T T ¥ t
T T T T N T T T
i T T 1 i 1 T
—— . SOUTHWEST RESEARCH INSTITUTE L
— 1 SAMPLE ANALYSIS DATA SHEET e
T T T Sample ID | p— T
T T T I Lab Name: Southwest Research Institute Client: Division 20 T T T
: , : . Lab Code: SwRI Date Received: 10/05/04 ] T T
Matrix: Liquid Project No.: 06002.01.081
1 T T T T T T
Lab System ID: 253448 SRR: 26668
T T T
T T T T Task Order: 041006-1
T T T T T T 1
Sampie Reporting
Analysis Result (mg/L) | Limit (mg/L) : T ;
I T T T Chromium <0.125 0.125
Cobalt <0.125 0.125
T . r . Iron <1.25 1.25 f T T
Molybdenum <0.125 0.125
Potassium 38298 100
T T T T Sodium 212 75 I r '
Tungsten <0.250 0.250
1 T I T T 1 |
T 1 T T 1 T ¥
I J T T ¥ T T T [] T T T T T T I T T T T [} T j i 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 T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T T T 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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34 BookNo.___ TITLE ‘ TITLE Book No. 35
1 1 1 i t 1 1 I I ¥ 1 t ] 1 I i I T T T T 1 l T 1 I 1 i t i i 1 ] 1 1 1 ' 1 i H 1 T T L T T r ¥
, From Page No. From Page No.
| T T T T T T T T Y T T T T T T T T T 1 T T T T T T T T f T S T ] T T 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 T T T T T T T T T T T 1 T T T T T ¥ T T T 1 T i y
| T T T T ! T i J 1
! — SOUTHWEST RESEARCH INSTITUTE T
o SAMPLE ANALYSIS DATA SHEET N —
{
Sample ID
v : ; , Lab Name: Southwest Research Institute Client: Division 20 =T T T T T i
| Lab Code: SwRI Date Received: 10/05/04
{ Y T 1 T T T T T ]
: Matrix: Liquid Project No.: 06002.01.081
T T T i - T T T ¥ T
Lab System ID: 253444 SRR: 26668
T T T Task Order: 041006-1 T T vt ' : ; ? 2 L ' B S
T ¥ T T T
! T T ! Sample Reporting ¢
Analysis Result (mg/L) Limit (mg/L) v
B e Chromium <0.125 0125 LI T
Cobalt <0.125 0.125
T T ; ) Iron <1.25 1.25 T T T T T
Molybdenum 0.146 0.125
Pc i 1395 S .
| T T Sodium 4.68 375 L
Tungsten <0.250 0.250
T T T 1 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 1 T 1 T T f T ¥ T 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 i
) |
— T SOUTHWEST RESEARCH INSTITUTE —
L SAMPLE ANALYSIS DATA SHEET T
, . l : : . Sar\x)—nvilzelID \[ T Y T T
T T r ! T Lab Name: Southwest Research Institute Client: Division 20 T i ! e 1 T T N T . T
T T T T T Lab Code: SwRI Date Received: 10/05/04 ’ g T T T L fa <A
Matrix: Liquid Project No.: 06002.01.081 ' : .
T T T T T T 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 ¥
Lab System ID: 253449 SRR: 26668
T T T T T Task Order: 041006-1 ! ! : ' 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 f ! T T T T T 1 T T T T T T T T T T T T T T T T T Y T T Y T
Sample Reporting
i Result (mg/L) | Limit (mg/L) T T
T T T T T é::ﬁ:zm “:()jzsg"“ 0135 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
Cobalt <0.125 0.125 . . ; : .
T T T T T Tron <1.25 1.25

T T T T T T T T T T T T T T T T T T T T T T ] T [} 4 1 T
Molybdegum 0125 0135 \
T T T T T Potassi 52188 100 : T I T :
Sodium 139 75 T T T T T T T T | T T \ T T T T 1 T T T T T T T T
2 0.250 0.250
i { T I T Tungsten = T ¥ T T

T T T T T 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 R L L A RN IR AN ESA E E A B HL N B B | NN B SR A RN SN R S N R B B S R HE A S A BRN R m e et e S I R
T T T T T T T T T T T T T T T T T T T T T T T ! T ! ' ! ! T T T T T T T T T T T T T T T T T T T T T T T 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 T T T 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 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 ¥ L] T T T T T T T T T T T T T
No.
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PijeCt No. ‘ TITL garl;?"CSNng)\n 8NWRAOS;?‘;‘QE;%SS%OS}?‘;OS1'005 Material___C"22 37
. = imensk 5
36 BOOk NO._______ TITLE ‘1 m,mm: ng:nféfg;gfqgiagfgo unless otherwise specified Heat;__2337-3 - J,.z(,b i
Y f T T T T T T T T 1 T T i i T T T T T 7 T f T “ Erom : e-mail: ddunn@swri.org Specimen Orientation: _____
From Page No. e ! S Other_Pamck ®_ a0 oLooa. O1.3al N R
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 T T T T T T T T T T T T T ¥ T T T P r\‘(\D/6 \f
IS o S T T
~
o b ! = I 13 mm ; CL,A;'? 7 A
T T T T l | A —== \171 mm dia 13 mm
e +-0.01 mm ) T
T Y T min 5 mm deep.! %+
S— ‘
1 1 . on qenter T T .
T T T T e . . . . ] of thickness
Initial Scientific notebook entry for passive oxide film analyses tests — > —— T T
T T T T
— |
. . . . T
e Title: Passive oxide film analyses b ; 19 mm
. T 7
: | ; . T T . 9 g
. . . . [}
Tests Preformed by: Darrell S. Dunn, Yi-Ming Pan Div 20, Brian Derby S T
1 T T L] . I W Y Ma—
T v
Div 18 ] T i || ‘
T T T T ) - —
. . . . ] E— : e : ‘ 4 mm T
e Objectives: Determine the effect of potential and environment on the +0.0mm
. . .. . — -0.2 mm a2 0o o '
et passive oxide composition of Alloy 22. T { ' et _7'* 2057 |
. . ] - . [—l—l——!——
. . . . ) |
L Equipment:Keithley 614/617. EG&G Versastat Model Potentiostat serial - o | S— T T
L A number 20104 or equivalent, EG&G model 352¢ software or equivalent, ' ey ]
et Standard electrochemical test cells T |
7T r 1}
] u
T T T T . A e
Materials: Alloy C-22 Heat 2277-3-3266. Other materials and heats to ] — - T T
L be identified prior to testing. T T
p g YT t (T £ A
l | | | - — 1 Initiated by. D. Dunn * Date —_TT1
N Specimen specifications: Alloy 22 XPS specimen CNWRA Drawing 20- T Vaz 8|l e
- - - - . : Q cmn 03 |
I 06002-01-081-005. T | T ; Feviewed byy-Jain Date
| : — T T
TS i T : .
U Measurement Parameters: Potential and Current of specimen during test. : ADW 8/5/63 —_—]
o . . . ~ o S ! T QA Appfloval B. Brient Date
——T Composition of the oxide film after testing. Analyses methods will be ‘ | —
e identified. S f
‘ e
— . . . T y N
Required level of accuracy: Potentials + 1mV, Current + 0.1 microamp. . | \ T T
1 1 T T |
] i N A A NN
— Uncertainty and Sources of Error: To be identified depending on }
—T T T
N analyses methods — T ,
T T i
!
T oo -
T T T T l —
T T T 1.
T T T I ‘k——l ] é
) T 1
1 T T T T ] 1 1 ] 1 . . - . . ] Lfi . \ 7
T T T 1 T | T T T T T T T L 3 T T T T T T T T 1 T | L T T s T . t 7 /7 / Z /-— /
| : A B . —
S e e e e 7 g Zf c hv Cc. 3] . E— m—
T T 1 T 1 | T Procedure’ LOCATION HEMEMNT :
T T T Y T T T T T T T T T T T T f T T ' ' ! ' ' 1 Preoicct #20'%002 J.C. '&%l_ EGL”SIE;/IJO 9'13‘05 | !
1 TOYAL PCS. NNEPECTED A€ Qof 0030% Die, I——
T T T T ] ¥ i ' SR R ( . S
e L S ot T T 1 TOTAL PC3. AGCEPTED ol . N :
T T ] L TOTAL PCS. REJEGTED = ,ﬁ s e No
T 1 T T T To Page No._ 8 "NR #” IF REJECTS Z _ W < 2 e
Dat Witne INSPECTOR @ DATE ____ '
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BookNo.______  TITLE
- T T T T T T T T T T T T T i T T T T T T T T f
From Page No.
R e T T T ¥
R B e T T T
e e s e T T 1
Potentiostatic Tests
S
Objective: See 6’3’4} k T
e e e B T T T T
T T T SPECIMEN: C 2% Specine~ Hu;"& 2277-%°32e6  See Daawin + Tt
| 20- 06002 - 0/- O8I- 065 —— , :
s Gt S T T T T
e T e SOLUTlON: SC w " Si "~y qsteo <_o~'e~..."4= Cn W;\'g_, T . T T
ey = R-9bY 4 ot L oussny Mesjco, 2 152:05, oYY T4
A e e :J):c',\\) : 1;;77: gs‘ - L»:-:' 8370404 MeF = 614y st* 54,554 Ty
SR s 12 to
T T N 0‘3 s oL00% + DL h,of" “ Yo Zouu«,\; T T ! i
. w3y~ iz, ¥ oysyu
e e e R * .\.o . T 1 T T
Start weight: gl 2“, Model: Seatueious Gcﬂh& SN: 12¥05044
———————— End weight: 4 ‘s"bqa— Cal: M lb/ul ) Bl Due: 5‘/‘4‘( T T T
e — [\ S\‘A»“‘ — T T
[
TEST TEMPERATURE: 43 °C  Thermometer: +&33ax [3330Y%
L IR D T 1 1 ¥
Cal: ’/C/n' Due: 7/5/6’ — : |
T Initial pH: 7+ §737 Model: orion EA940 SN:2330 T
e Final pH: 9- Yot Cal:7/21/04 Due:7/21/05 —TT
e — pH Probe: #13-620-296 SN: 2291257P6 . T T
SN:
T Reference Electrode: Fisher SCE t3-620-52 ¥ v2yityzs 1 T T
Counter Electrode: Platinum Flag
A e R mna T T T |
S— GAS: 11945 % My T
ECORR: -212 v Model: Keithley 6/ SN#: 6704534
e e T T T T
EPT: ~/JoF ~v Cal: V/iefed Due: '1/1;/‘,;—
= 4 T T T
= — Potentiostat: Fev b6 \)msns‘)o SN#: 25164 T
Applied Potential: 400 my
T T T 1 i
TESTID: PO6F = o)
B e B e T T T T
T i ination: i ‘
Specimen Egmatu;r\n: S]la\r\‘\’ ZIU(, ~}-;,\r;- 54““? - N fié - :T T T T
e B 4l '.Aa on "H\L jfeu'mc.-. : T T T T
e T ‘[ T 1 1 i
s et T T T T
T T T T T T T
T T | T
e e S T T T ¥
AENREE ey e Eam i T [ T T
¥ T 1 T T T T 1 T T T T = T T T 1 T T T T T L T
To Page No.
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I 1 f T T | [ i T T T T T 1 1 T T T T T T
From Page No.
T T T T T %
- — [
T
I 0.001 —=
I . POFO01 SR
O Alloy C22
T g 0000 2077-3-3266 T
L —— o I NB 637 p. 38 ]
- < i SCW - |
L = 1E-005 = T
e % = —
— (] N
! = 1E-006 —= ]
7" C:) N e
1E-007 — |
T = [ I m— |
- ]
1E-008
— | | |
-———~ 0 200000 400000 600000
T 042 — Time, seconds
— T T B e
— 11 1T
I 0.41 — -
— T T >§ - T
— T T = T
S 04
— T a 7 —r—
T 0.39 — S
T T —T T
T T T T
— T 71— 0.38 | ’ | '—r—""r—‘
T 0 200000 400000 600000 '
- Time, seconds — T
N S
— T 1 —TT
T T T
| L L ' ' 1 ' 1 1 T T
T ¥ T T ¥ T T T :I T T T T T T T T T T T T T T To Page No-
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Project No.

Project No.

A

Book No. TITLE
i} 1 1 I i T I T I | | I T T T T T T T ¥ T T T T T
From Page No.
! T ! ) S W
1 T T o8 T S
I T T —T_—__l—r_
. : , Potentiostatic Tests
T T
ntiuae = ]
: , : Objective:  Sg o ea‘ 76
T T T T T
SPECIMEN: C-272 5?”‘""‘- Hed ® 2299-3-3266  Sce Otawin
' ' ! 20 -0Lo07 ~ ol - 0BI-005r T LA R
T L T T T T
oo SOLUTION: Seo. - s',m.,\.;\..,,‘ Q.Aow\",{% et y L
T T 1 kC\= L6V Cd‘*“M’S‘S"? Nﬁ-““’; > I‘iZ-é‘l& Lt o44ssy —T
l k)j..q : 10865y Lot 037000 NaF = (. 194y o G51556
I T -
o WV3 = [7. 5577, o ¥ 020004 T T
-+ 5% % zoooml ‘
T T T N"L‘(D = (‘“-"“'a “’-” Ooyy ol Wn"g... 2000 e e
: : . Start weight: 5.[673;,_ Model: S'a...\odo»s Gea;us SN: \lgo044
. T T
End weight: — Cal: u}l,[,,., Due: r/m W
T Y T T T
T TEST TEMPERATURE: 45 ¢ Thermometer: !%33¢* ]
L Cal: '/blof Due: 7/«/6;—’ T
T T Initial pH: 7. ¥37 Model: orion EA940 SN:2330 ¥
T Final pH:  ~— Cal:7/21/04 Due:7/21/05 '
! T T pH Probe: #13-620-296 SN: 2291257P6
SN:
T T T . Ei . ) T T}
Reference Electrode: Fisher SCE 13vG2v -5 # o 2~$'l‘/.?$
T T T Counter Electrode: Platinum Flag [ e e —
L GAS:  99.993% M '
ey ECORR: « 26Z »v Model: Keithley 6/ NI ON 4 A b A —
NE—— EPT: -~ 27 A Cal: 7/4»’0« Due: 7/4 o —
T Potentiostat: EedG V“““’H SN#: Aoi164 ——T]
Applied Potential: 00 my
T T T T T
—— TEST ID: PoL -0z
i R R —
T ; \\ . i T T
Specimen Examination: * w:\\ Q&fb\s sraf—‘M \Qm. Ne/{" /G¢+
| m— T T T
Li— T \\ -r——r—"'r——
——— éYc Qom(}\;u\ Chrag Q,Q,Q,u\.\ \Yr’s —
I T T T T
I ] T I T
T T T H'_W_‘—T_‘
T I T :
T T T T 7 T T T T LI T T T T T T T T T T
. ToPage No._
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A B o S e B B o B s R B By s S S Sy ES B SR R S
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e Nompiea, Ugashs  Lost Al Dada
T T T T e POF <
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From Page No.

T T T

T T T

T

T j T

Objective:  See @a = 36

Ke\ = 12-G0¥y &+ onss73

NuCly 1D, Npr;_

M~03> ‘11« 5‘:1}

&2 S"q k] q\'q}?

Li¥ o377
3% ©r0009
et 03 seqoy

Start weight: 8.[4zeY,
End weight: g,u_“s@b

@
TEST TEMPERATURE: 95 ¢
Initial pH: "7-€37
Final pH:  10-22D

Reference Electrode: Fisher SCE
Counter Electrode: Platinum Flag

Potentiostatic Tests

Ne. Hevy =
2] N F:

+ Odx [ 97 \\0 '2000""(]

SPECIMEN:  C -a2 Som,‘,..,.. \-\._.,\ * 22973 - 326k

SOLUTION: Stw - S'ﬂw\q\‘o éahegs\Qﬂ\eﬁ M&m
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