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e ¥ 2 v www R — ST -
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' 2e O34 CPPES DAT -
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,0W e B 43"Ll7 /IM)/4 ///’la./
1/82]% 7 A
L Mltanted ' Fodel. 352252 Corrosion Analusis Soft 23
- g i Filenane: a'cﬂcppéogat ps A v L
Lot ﬁ-/ 4%&&“' M, "W%ﬂ/&,é/ Qo-tgzet/, Petat: Ustatl] Yer 2
7 7 Zat PS POTENTIOSTATIC File Status: HORWL
\ Date Run: 83-21-9% Tise Runt 86:45:32
\ Cond. Tie (T pass s lnitial Pot. 1P M.ES v
Cond. Pot. (P pass Vo TiseSte! T 18063 s
\ Tnitial Delay 1) 5 s Stpln $ Pass
Tine/Pt. T BB s Curr, Range (R Aute
Ko, of Poirts 1P 3008 =
\ Line Soc. 1S s - Rk B e
Rise Tile KT  hich stability  Filter RoI53k
\ Norking Elec, W Solid Ref. Elec, fE SE MLEW
Suple frea R 26,08 o2 Equiv, W, BN +6.0008 9
Density ) 3 ne

8.908 9/al MXA/B A
- Open Circuit I!_: 83,8063 V e ~

//M& 07%
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Yode! 392/252 Corrosion fmalusis Softwarey v. 2,38
PS POTENTIOSTATIC

Filename! alc2Z2cppél.dat
File Status: NORMAL Date Run: 88-23-99 Time Run: B86:20:30

Pstat: VStatl] Ver 2

45

¢ RS v R CT PASS P 8.88vs. R ID5S R T 16006485

® A0 W 10 0 Pass R NI ™ RT HIGH STABILITY

REF .41 SE WK SOLID W 2000400 LS ¥ES B B.00EW0 DN 8.6+ M M

© 0.4

Consent: Alloy C-22 2277-8-3235 velded 4K C1 pH 2.7 deaeratrd

arc2cppél.d
1,989
T [ l I

1,708 |— _
1,59 — ]
1,308 |— _
1,186 — ]
0.9 |— ]
8.7 |— _
0500 — .
- | ] L | | I [ |

-18.08 10.8 .00 .80 .8 9.0 110,00 138,80 158,00 19,8

ts) e

Gt Sttt 1efi o3

LQ«d ,A# L/,f'?y’

\\

N

™~

AN

™~

™~

%f/@i S5/3// 2009

Cliesm, IS s R Mode
‘RiseTise AT Mehstability  Filter
Horking Elec. ¥ Solid

Podel 352252 Corrosion fmalusis Software, v.  2.38
Filename: a:c22cppé3.dat

Pstat: VStat[) Ver 2

PS POTENTIOSTATIC File Status: MNORWAL

bDate Mun:  08-23-9Y Tiee RN 06320:30

Cond, Time (T pass 5 Initial Pot, ~ 1P GOO.GE-3 ¥
Cond, Pot. P pass v TiseStep 1~ 11 160,063 $
Initial Delay 1B 5 s Stop On 0 Pass

Tine/Pt, P %K s

Ho. of Points P 3088

Sslefra R 0.8 o'? Eqiv. B,
Density’ K 8w o/ul WM

Open Circuit tl‘,u W3y v

vz JW” ,

c'b-mt Alloy c~2z 27783235 welded 44 () M.v

//5//9‘9
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e V7 La N 2233324 s g ] :
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10° 040
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STt M 7y 2% /d/(‘/44 | C, b /O/W" &) S wVsec N—

@‘// @ /0/3/ /99 —

MAY AT R  UALTIH €pp MEASURE MENT FoR  AeLdr €L
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OCCd RRsD & ) A Ced  1605/2




48 i Yodel 2252 Lorrosion whalusis Softwre, vo 2,38 Filemage: alcZ2eppéd.dat Pstats YShat{d Ver 2
PS PUTENTIOSTATIC  File Status: ORWL Dute Runt B-27-% Tiee Run: [8:64:5
. . P PASS vs, R CT Pess P 2w R ID5S T ST T 16906405
C-22 Pewrnirg Crnant P zoam w0 @ s B e 1S3 AT HIG SToRT ITY
o REF 312&?3& R S0LID & e L5 e TR T N 8.0% oW
i © -ﬂ.:"
ey Coments Alloy (22 2277-8-1235 welded 44 CLpH 118 deserated
SPectmed) ALLdY UV wELRéR  Néar. 2.277-FT-3 23S
g B e ¢ 22ppidud
60O Gpxr  Fremen - o e
—~ )
Fluet  wx 04seel QYD) 6/19/weo e‘ s i i l i %
- B .
SoLVTL ‘/w\(i" 20 LPm S ) PP Np. 2PPme ™ »
£ W’“‘““"“""""‘“ ..... -
PN 1,0 AdDTVSreo o/ MNuON i e _ﬁ
’ TP
SOLuTIu) LPEAENATER W/ M 3 —
N T 11088 |— _
T<9S *cC N Thems C-36-783 | »
J w\iw
— .3 76,8 — ]
Potew TaosTar ___€af @ wsasasinr <9 Z0/04 ' ’
.% 76,8 — ]
REsenevcs Frsnge Sce  3-C2o—<t s 813046 : 25-27 M%m”“
, B el |
C appzsn ___— 100 m/Vg,-, 70500 mMec, |
e — D sl _
C v CPP Gl_/ -~ 200 Musrz /P 4/9 ; [ ] g L
c22 CPP_4S O mlece P SO — .
cal CPP 66 200 pmMere p S * . i L] | I a a |
C22 PP (1 e MVS(, ST l > -10.88 16,68 2.8 .5 ».0 9.0 118. 136,08 158,00 178.08
e // j‘ 3
c2z Cprp 68 Q09 _pM s, p 53 t (s) "
22 Cpp 69§00 MV e » sy ‘ o @w/ﬁ' /5/7///9/
J ' .
. ¥ Specimen Mot Saveo ‘
\ et men ReDn\-_s\\g\q §-4-8y Pun *Cun*\—\\-ev\ Tes‘hm
f 1 ’ [/
2o\ 950
0 \ flodel 352-232 Corrosion fralusis Softwaresy, v, 2,38
" Filename! aicZ2cppéd.dat
: Pstat: WVSt3tl] Ver 2
PS POTENTIOSTATIC File Status: MORMAL
Iate Runt @8-27-%5 Tise Run: 18:84:25
) Cond. Time €T pass 5 Initial Pot. IP -29B.8E-3 ¥
i ond. Pot. P pass ¥ TiseStepl T 168883 s
Initial Delay I 3 5 Stop On 80 Pass
TimesPt, P 23 s Cure, Range (R futo
No. of Points o
¢ Line Swc. 1§ wes IR Hode IR none
et Rise Tise  RT hich stability  Filter LIS
Horking Elec, ¥ Solid Rt Elec.  RE &E 24155
Sawple frez MR 20.88 o? Eauiv, W, B 5.0909 9
\ Density D 898  gal AKAD A m
Open Circuit OC -544.8E-3 v
-

Comment: Alloy (-22 2277-8-3235 velded 4% C1 pH 11,8 deaerated

o G2 205159
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Yodel 3527252 Corrosion fmalysis Softwarey v, 2.3 Filename: 43C220PPS5, AT Pstat: VStat(d Ver 2 ?CD 26 J
PS FOTENTIOSTATIC  File Status: NORMAL Date Runi 86-31-95  Tine Run: 69148143 ;
RS, R U1 PSS P o.08v.R 1) 5§ P OSTEAl T LGS ——— , WeLp<o cm22 CES
® AN 3809 ) Pass R WE L I53 RT HIGH STABILITY
%F?éféégﬂ'ﬁ R SLID R 2.00081 LS ¥ES BN 0000400 TN 8. 506460 W Ko — ' Yol 5252 Corvosion imlisis Sotture, v, 2.9 Fileaaet &CI0P46 T Pstat: YStat(] Ver 2 frr———
: PS POTENTIOSTATIC  File Status! HOREL [ate Run: @5-83-9% Time Run: @9:61:51 !
Dosment! Allow 027 2277-8-3235 wslded 4 C1 pH 118 deasrated FR— P PSS vs. R 0P P8y R D 5% P SIRE T U —
R AT P 300 5 Pass R WIE AL 15.3% KT HiGH STABILITY
. REF 824150 SIE MK S0LID W 20006401 1S ¥ES B 0.00EH0 TN B, 500E+00 W ‘
ACZAFRES.D Botaenti Zalloy 22 2277-8-3255 welded 41 C1 95 C o 11 deaerated \
S R - N
wae i | ] o — RC2NPPRAT
—— pr—
7.8
90— T — s i i ] | I i i ] Fr——
098.8 — — —.\;—
"T’”"" 1808 — e
0.0 b ' —] m—m-w——-\r,__.www SU——
B W 14,00 — ] P——
450.0 — — A o /
— t‘: R 0-019 -0.02 /U'/u('m’-
v
i \
0.8 — ] I < L
]gg - 2]. é A /4 om - o | Y —
- H
t <
2.0 F— e 3 s .
1 BT S . —
mer’a
1.6 — — j
] R
9.8 — p— ' 2.08 — o
o v
H L
20 | 1 | 1 | l ; | ( | l u ' | i | |
-10.88 18,80 30,00 50.80 .6 9899 118.88 136.98 156,00 1%8.0 2.8
3 -10.90 0.8 .00 5.0 .08 9.5 11009 138,80 190,09 170,88
t(s) L ;
(D O=" el : .
, 9 : , N
/D/Z{ Y ibl27 /99
o e m L ; : Hodel T52/252 Corrosion fralysis Software, v, 2.38
?g?ex s:vz&:z mozém;n ;mh,&xs Softwarey v. 038 ‘ Filename: A:CZAPP&S. AT
ilermme:  @1CZ20PPES, . Pstat: YStatl] Ver 2
Petat: Wotatl} Ver 2 P& POTENTICSTATIC File Status: NORMAL
ﬁtmﬁm{gngs” File Status: Moo Tate Run:  89-83-5% Tise Run: 88181351
e Runi @8-31- Tise Runt 89145149
fond. Ti " Lond, Tise LT pass s Initial Pot, P 288,83 v
Lond. ise (T pass 5 Initial Pot, 1P 0.0900 v t Cond. Pot, ¢ pass y Tise Step 1 Ti  168.8E3 s
bt P"‘E' P pass Y Time Step ! T (40883 s Initial Delay I} 3 s Stop On 0 Pass
Initial Delay 10 5 5 Stop On 3 Fass
: Time Pt, P 2B s Cure. Range (R fufo
TimesPt, i 3 furr, Range (R futa aints
o o Points 1P 3000 Nou of Points 1 3600
Li BT J Lire Syc. LS wes IR Mode IR none
e dpc L, b IR 1 Rise Tiee . KT hish stability  Filter A153
Rise Time high stability Filter L1532 ! Working Flec. ¥ Selid Ret. El RE SCE 241.%-WV
Horking Elec, M Solid Red Elec.  RE O MLE-W . ® 0w 9 Ewiv W, B 0.6
Swle s M 20,8 2 Equiv. W, BN B.8988 g —~ samle frea . a2 Euiv. Bt . 9
Dersity ¥ 8.9 val  AK A/D Ao Dersity 1€ 8.9 yal A AD A no
fpen Circuit  OC -568.86-3 ¥ e foen Circuit 00 -622.8E-3 ¥
Cossent: Alloy £-22 2277-8-3235 velded 4M L1 pH 11,8 deaerated - Compent: Rlloy 22 2277-8-3235 welded 41 C1 35 C pH 11 dezeraled

Dy L2 1l

@Wy/ él /D/u/?‘?
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| - Jodel 52252 Corrosion Aralysis Sottwarey v, 2,38 Filenase! A:C2PPG7. AT Pstat: VStat(} Yer 2 P - b rrmmm
grg&mosmrc r1ue P%%m: NIORL [ate Run: BY-B-Y  Time Run: 1516747 M‘“‘\‘w*‘”‘”"
vs. R ¢ P 0.400 v, R mss P 5.33%+#] T {.6006485 Yodel 352-252 Corrosion fmalusis Softwares v. 238 Fil t ALC22CPP: tat: l SE—
R Ao ¥ 3 80 Pass IR HHE o153 R HIGH STABILITY S PR PSPUTBIIOSTATIC  File Status: WL Tate R 990095 Time poy oo o0 Pstat: ¥Statl] Yer 2 e
?%22?3& ¥ 30L1D R 28086491 {3 V8 Bl .00 BEN 8, 500€+00 MW B ‘ P PSS vs. R S Foaé@vw R I SS P S.ImE T L4865
- -4, 1 &® Am P e 0 Pass R NAE LTS 5 s
Comment: Alloy 22 2277-8-3235 welded 4 C1 95 € pH {1 deaerated s | FEF 32451'39 HE WS R 2.8 15 VES gﬁ Ie.&m ggn Hé%%m P
LR e dd [OR————
R ] [ Coment: Alloy 22 227783235 welded M C1 95 C ol 1§ deserated
RIC220PRE2.D
R | S
3, 50 ; I | ] I “Q\#“M ACZZCPRSE. D R
T . I { r
4,58 |-— —] : e
“ﬁ' 5,508 L— .
3.509 |— ’ —d ‘rw —————
A T ——
N ; 4,900 — ol re—
£ | A
; - _
32508 — ] — 5, .
iy
H 3 e — [ J——
L .
' H o
YL o —] ;
S A . " — e
0.023 -0:0% I —
8,508 — L‘ — o S
§,508 — —
. | l I ; a 1 | a z -
-16.08 18,00 2.9 5,80 .08 99,99 116,08 13,8 150.08 170,88 ¥ 9 i | l | i | | |
t o 6 . -10.8 10,8 .8 .08 R .00 113.% 136,20 150,08 179,08 -
Qwﬁ/ / D/ 7/7/ Y t(s) / I S —
QZ/ 331/ 7 ——
Yodel 352/252 Corrosion fralysis Software, v. 238
Filemame: A:C22CPP67, AT
Pstat: YStatll Ver 2 . ,
PS POTENTIOSTATIC File Statust MR ods} 352/752 Corrosion Analusis Softuare, v, 230
Tate Run: 85-85-9% Tine fun: 19:87: Filerane: #:CZXPPS. AT
s Petat: VStat(] Ver 2
Cond. Tiee  CT pass s Initial Pot, 1P 408.86-3 ¥ PS POTENTIOSTATIC File Status: MORMAL
fond. Pot. (P pass ¢V TieeStee! T 1AGED s Tate Runi  69-87-99 Tine Run 85:59:41
Initial Delay 1D 3 3 Stop On 0 Pass . "
o Cond, Tiee LT opass 3 Initial Pot, P 460863 ¥
Tine/Pt. 7 RV 3 Curr, Rage (R futo i Cond. Pot. P opass 4 Tise Step {71 148,863 3
%o, of Points WP 1000 Initial Belay 10 5 H Stop On 50 Pass
. TisesPt, P B3 s Lurr. Range (R Auto
Line Sync. LS yes IR Mode IR none -
Rise Time RT  high stability Filtegl % ;1:23221 S Yo. of Points WP o
¥orking Elec, HE  Solid Ret. Ele, - .
Sple rx R 7.8 2 E““iz;nm' g ?,om 3 i hh st R A rm
Desity ~ IE 8,900 3"‘ AX Norking Elec, #  Solid Ret. Elec,  RE SIE 24LE-30
Open Circuit  OC -664.86-3 Sample rex R 2.0 a2 Fqive . DN B.8BB g
Density E 8.5 “gml MK A W
Coment: filloy 22 2277-8-3235 welded 4M C1 95 C pH 11 deaerated —+- oen Circuit OC S%.E3 U
]

(LRt (22 10bitr

Compent: Alloy 22 2277-8-3235 welded 4N C1 95 € pH 11 deserated

W Q_ /1)/37/9 9
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Fo6 mM

I mred CUASCmT2X

Yodel 352/252 Corrosion

fralysis Softwarey v. ilename:  RICZ20PPE9. IRT

2% ;
B HRIGTIC  Flegiatust N Jpte Rpp SRS e TS 5 s s
& Al P 00 0 Fas ;i

R NHE B S 4

s
REF 8.24138 SCE HRK SRLID .68 15 VES R 8.89%E+00

o -8.68

liouent Alloy 22 2277-8-3235 welded 4K €1 93 C pH 11 dessrated

1208.6

HC20PPET.D

Pstat:

VStat[] Yer 2

11 1,600E+5
RT HIGH STABILITY
DEH 6.570E+88 LT 4

%
=
I

S
T e .

n |
g,

i t i | i

| | | i |

ann B
L00, ¢

-18.88 18.88

38,80 58,02 70,82 99,08 119.99

t (s}

Q20 Il

Hodel 352252 Corrosion fralysis Softvare, v, 2.3
Filenane! MICI2CPPE9.DAT
Pstat: UStatll Ver 2

£ POTENTIOSTATIC File Status: HORWAL

Tate Run 89-88-%9 Tine Run: 14:27:35

fond, Time LT pass s Initial Pot, [P 0M.E-3 ¥
Cond. Pot. (P pass ¢ Tise Step § T 146,063 s
Initial Delay 1D 3 1 Stop On 50 Pass

TinesPt, 7 38 s Cure. Rage (R futo
Yo. of Points WP 3004

Line Sy, S ws IR Mode IR nore

Rise Tim RT  high stahility Filter I 4
Working Elec, K  Solid Ref. Elec. R SCE MLE-]V
Sample frea W 20,88 "2 Equiv. Kt. [ R 9
Density IE 8,98 aal AR AD Moo

Open Circuit OF -58.00E-3 ¥
Consent: Alloy 22 2277-8-3235 welded 4M C1 95 C pH 1 deaerated

W @/ ar [t

130,98

156,89

179,64
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REPASST varzod PoresTIAL
o
SPecEme) sy CT21 2217 -9-375 i
S [ —
00 °C M b —
Stagr wit 47, 215¢7 4 R
GV WY 4 6. 98/&0 - ]
GOOGAET _ FxoxsSh /”//’FG CR6 UZct wASNeRS e
SoLUTEer) U C1~  FSPPm Ncos 20 £Pm Soy= 6 frm Moy~ T
2PPME" o
Y477.54  Nu 1 972274 e
/ —
O 2YPS  Mohody T 9233374 -
xn Soy —2/%9 STcr Socurzo) j
20ml Ay - 9/ 27
Y ml c_ -2/
STARRZT 7 N 7.¥2
can__pN & 73
Péncaner  wl MNa A _
PoTéd TEOSTAT €cf6 273  sp f/‘//OZ :
745 ‘¢ Na_ T Msemombrea €98 -10¢
Ecorr — 327 Mlsce  KEZTW2s1 L1l srv 164 93Y
€pp = 109 whke, RExrmecw 41% 5% 784934
REFEALwCec  FZouen SCE  13-€26 <S¢ sa 5/0¢337
TEST _PARAMETENS
STALT __prigwrzar. =600 yhoce
scan)  RATE O] mV
HoLr A 700 ml/scq
o017 Ml/,/;‘é(._

Leygnse Sean  fLATE

L.

PNra \g,w;p NS, C22 RP 32, Oar

Current Density, A/cm?

102

Current Density

10'3 —

10° —

10-6 —_—

Alloy C-22
Heat 2277-8-3175
870 C/24 hr

4 M NaCl pH 7.8,
95C

l ' [ .
0 10,000 20,000
Time, seconds

30,000

C10 pfur @ 2% wVse
< S
(€0 afnr @ 25T wVse

(<2 @ _ 242 mlege

@M/ Q/ /o/2p A

EXTEHSIVE  PhArnacé

CRuTct CorposSzer OMN 22 of 2 Srrcs

1.00

— 0.50

— 0.00

-0.50
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| R € PASSZUATZOD  PovenrzaL
L
e "—'\’w\‘"’” T
5P ecamen ALrLoyY C-21 2277-8-3173 ) 5 100
CREVILE S Péczmen) 1,«// CREUICE  Btocks (@) SOzn-02 R 10 : '
| £70°C. Y Hors b00 oy Ezvrsn T
; T 103 —
' STALT _WT . 30:7112& 4 | -
| EP WY 30 . 54050 s
| ! - 10 — |
Sovecznd A mCl” S prm pnevs  zopem S vy™ JorPm M3 | - 050
Z PYIME. - 2000 ml A5 Foruws i < 17T g —
7S pcl csx 97227y 1 g . ’
J.249 4 Mo hcoy o 923337 g T £
4oL ?01{ - 9 /9]9 IT6CK _So {/')TTIv\JO - g y E
Zoml toy - 9 /29 v o 5 10T — 0.00
Sl F__-9/99 " © _
v CS 108 —
STARLph ]l ame, A |
NO__D : o | |/ Heat 2277-8-3175 \
A ER aTehd w/ M 10 / 870 C/4 hr \
4 . / 4 SMC NaCl pH 7.8, \
9 \
Por 10°10 | - -0.50
ENTIOSTHY Ect < 203 SN Y408 ' | |
T=93s'¢ Ay THeamomdTen CP5-/6€ | 0 10,000 20,000 30,000
! o Time, seconds
Efn'r_f\ - 50 S ’\“'{/SCK j‘»
Eg — 281V : -
P my scas | ( <70 S,dﬁmﬂ Z) ~23l /wl/s”a
TEST  Lanra | ' -
STRET //)OTKNTI/QL. — @00 MU:cz. -
Scar  pure oA ) |
Hoeh AT 900 p) i ( €9 @ 242 wlMecs
LKeEvense  Scad Rare QU1 m st |

DATA Spwso _nS  C2r RP33 .0KT

;_ M /"/Ef/99

EXTEP SIVE  Pamaie CRétacs OnrOSTerd o 2*//4( 2 STres

200 MM ¥ FENETRATZar) Tl CRANUNL AT TACK

) i y I
Hobtf L]0/ 727795
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6 PASST Vatxor Peveevear . T
Aoy C-21 22798 2)78 - 10 1.00 e
CRrewrcs SPeczmer) a// CRsres Beocke Ay  SOzw-ox . —
GLD- GrEe  FEOTSM . 103 — - _—
STanr  WT Yl . 91879, - —
SN W 4 . §&€% 9% 3 104 — — 0.50 —
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I.LPD /\/63 - 2 Pm - oo il AS_ Forapms . = f I
s 4 Ml __tor | R - R—
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+ DL wxTén  _To _2po0 ml Alloy C-22 S
STAtT Y N 1.78) 10° — AM NaCIpE 75 B —
€0 t)N £.640 ‘ 95C R—
=G5 py _TNeamomerey  CI§- 100 10719 : | , | -1.00 —
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e
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RG PRSSTY Ar1c0d)  PoTeertan

C1y,

o
LW

SPectper) — Astoy C-21  22799-3-3)7S -
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Initial Scientific notebook entry for passive current density with metalion
concentration measurements

Title: Passive film chemistry
Tests Preformed by: Darrell S. Dunn, Sean Brossia

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 small volume (250 mL) with ability to extract solution
for analyses, Waters Capillary Ion Analyzer Model Code CIA serial number

H99CIA 17P.

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

Specimen specifications: Defined in each test.

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
ionsin 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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” s 3x0” ¢ “1Exn=c =197 o AN 241073 /x10”C 2w/6”7 9 _fo
o -7 N 2% 2970 - 2 /o ! O 4o . <3 Sl @ éxs0” " 3u08
sx/b“s o x/o" Sx~ 7 3 wo”g __4@ _
VR N s WY A - %#QAMMM 20
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FOTen11oST Y CHse

_MMEASURTNG  RESTSTORS

/0. RéSzSTOA. 1) €Sc qdo P srar

PBLE T6 measurl  CurrenTS  ARIUE . /x/o“/A -~

/090 /1. R6SISTVA. TN ReszsTon. BOIES
-5

CAN BT _USER 1o, m&ASVRE  A8ové  Sx/o” A

/006 R RESTSTOA.  ZA) RESISTIA __ Boves

LTE2ZSPSAF
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SPecamen)  AlLoy §28 HHY37)1FG

SAME AS P PL

START Wr__39.0743&4

Ero WT 39 07046 7

2 PTEE CREUTCE WASNERS  ARTTACNKNENR AT Soin.o2

(LISTE PRoTD GlO3

Socurzan) 1000 _PPm CI—

?S LPrm /760> 20 FPMm Soy®

Lo PERTTT DL 4 fooin 10 LM A0y~

CAN) 13?@@ C//t/zoao RE  USéo T6 pMEASURE

A .

ARBoYE Sx/0" " A

A i/

2000 sl PREPARED AS [foccouss

3.297 S NaCl toT  Ode27Y

Q290 - q MaHCos coT £97757

10000 R ReszsTof.  Ia) RESISTOR  L0%ES

0 L 500« S fevoor P93

f”AN Be VSER. To ménsvRe  ABouk z2xi0" " A 20 ml /vo, - S/2000 £93
' 4 ml C- Sl £I3
LESbLvrzon) o NATIon: T NSTAOMENTS _ ODATH  AC oyrsz"ﬂ:‘on) ! + DT WATER _To 2000 ml 136202 ¥
SHserm X ¢/, z/zooo SrSTéMm _ S€ems 70 L6 _TNe ﬁ START o4 7,977 FBuer Accomsr 35058 3340 IS/J 206Y13%
AT (T MTTATT o ‘ B} ENO /:I>H 9. 3356 ‘

1.1

T= 7S °C He THNERMMOMSTER /) S&ESS

SPOTESTIAC . IMEASURE MERITS.  ANR __ LOTEMTIRL

[/
LREFCRENCE CeserroPe | =2~620 -S2. W Fz38320

CONTRAL
! Ecarc —ET MU perzmecr CLY S S55348
THE 12 [I7 AWAtoc Ourpor OF THS System E pe + 1l ) "
ALcows  pPorérzne.  Comteer. L Sml/ ‘ E _ppprzen 2100 mUsce  Measorso /9[- Sul kerrmest 614
| z - ‘
ALe S POTGNTIOSTAT _Cnantvées APPSR 7o  Foncrzod TEST__STARTED 295 pm 4//5 /zz)oa_

fd‘/?ﬁ.ﬁ()fl.'-'f

DAara Fzo e GCZSPSAFL

Cltnsetll et Gf16)2600

L
S A %//@A_y G/ /2000
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C22L9A ; ~ ) C2Z7 CI10A
! -
J Pecamen) ALcoY C-2% wechen - T SPrecamen Ay C22
RBASe _pmeTAz 2277 -8 323S \}/ NEAT 2277 -¥~3/75
Freeen, pmeTal. XX 1095 BG /) | I START w/T Y3, 04599 s, -
START (w¥ - 39.40269 g g - enva T F7GD 9hfwes 43 07946
. T 39.-602.3Y qJ’ - : T 2 PTEC CREUICE (WASNERS RPTACNEDn AT SO _[n 62
2 PTEE _CREUTCE LUASHERS ATraCHEo AT SO jn.62 é QSING __PRoTD 6103
USTAG Proro 6/02 IRl
— i Socutzan)  4mCim., 95 PPm NSOy , Z0FPM_SOy
Soturzon 4mCl”  ESPPm HNCO3  20PPm SOy i [0 PPm Moy 2.PPm £
[0 _PPm__ P05 ZFPPm o ' | 2000 ml _mMANE IS Forcowy
2000 _ml _PRE PArgo as  Foccows {T (7. g MaCl _ LoT o067 :
461S ¢ Maci Qo027 : 1~ G240 r, Na ooy tor  €37789
@.24D 4 /\/9/1007 : Y977%% T 40 ML SOt/ -5/5006 P 92
() ! SOt/v S/zooo Pa3 H 720 ML AJO-.. S/z2000 L 93
20 mL NO-. ~S /2000 i . ( Y me £~Slteoo P 93
4 Ll < S/zovo P.93 : L : + [T (WATER To 2eoo _ml
+ PRET warén. To 2000 nl ' . - , START phH 7.S48 - (Isae IS0 sm 3340 w/za-gzo-z?c s 70643 8
STALT P N 7953  Fzsna 9So sn 3170w/ 13-C20-2% 5w T064/38 Ensl PN 5692
END lralJ Y7Sg v
- | - | T= 9S°C  H. THer momesrsr. - NP8~ /62
T 45"(-, HNa THSAmomeTrerst, CC}X—-/OI . ! . ’
REFEnchce  Ecectnone 1 3-C20 ~S2 SA)  $20%523¢ L enevee  CeecrnobDe  [3-620 -SI T SV PI3NYE
1 Ecorr — 277 mVgce Kerrue ek 14 Sa) SI5368
€ pt_ =S8 —mwblsce DF) Vc/2000 - N +20Smlfsce 1 Ecorrn —257 mUsce  Kerrutey 6/Y SN SSS26E
EA»"PLIGO 200 allece HEASUrEn /386 ml/ Kezruesd 64 EP"' 7227 ml/sce ! “ . ;
. » E appizca 300 mllsce  MéaSorcn 277 ml/sce  fczTuced 614
TCST Starrch  2:4S pm_ Lfelwoew | | ~
T&ST  STARTEQ 248 Pm gﬁ«/zooo
PRATAFTLE C 2294
5 DATNETLE C22¢C104
Some  Copneszen)  Provvcis ([ GReécs) Cac,o,e} 08 Sern e
A  Socurzon) SPeCanés) _TO _Re LETESTC 10 /! HREXN O CREvTcec Co7R6Sron
AL STer).  OF  (DCALT2EQ fmm}.)_) / ' Car205z00)  [RIKIS  DBSSz2uk. L. ~_ s Derran)
) o - 1) ’%ZZ@&!" i N N ,
A T W 7//9,/200»
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C2L L3F - \1/ ocgzscian
SP6Gmel  ALL0t T22  SAmeE a5 P :1: SPecameN _Accoy  §25  HHY3ICG  Same _As P90
HeAT  2277-8- 3175 L | STarr wt 39.2903¢ g
START WT 47‘22,3)@ ‘\{. ) SR WT 39. 29018 ?
Cun T 4721451 1 T 1 PTEE  CReurce 1uaSHERE ATTACHER AT

SO Ia0 (STNG - PReTO  6/03

% _PTFC  CREvIC wASNGRS _ATIACKGo — AT 46~ &Y) 4/,‘/2_;_..;“:
SO _zaM.02  Uszne  Prem 6/03 ;

—

Soc.utTon (000 PP _Cl=  FS PPm fCoy 20 LAm SOy
SOLurzon) Y mcCi= &S PLM Neos 20 FPm 509“" t (O LN Moy 2FFPm (= "
[0_PPm_ plog™ 2PPm F— 2000 _ml __MMARS _AS__Foreouss
gg)‘l{él/m 2000 ML _PREPARED AS Forcywls 3.297 < NaC/
47 461.59 e cl 0.240 & pg Neox ,
6.240 4 Me, /'[Cb'» j"" Y0 pal I Sdu - 5/3000 . f 93

Yo _m/ ISOa - _§?_/2000 293

1
20 mi /\)03 - S/ 2000 293

20 ml Moy -Shwoo P, 93
of ml £ =~ S/2000 P. 923

+ DT WATER 7O '7m0 ml.

I ml F —S/7000 P23
T  WATER _To 2000 ml

START _pl _ $-036  frsuea 950 sw 3340w/ (S-§20-204 5w 7064/38

STARY _pH ___ 7.550  (rsuce 950 Sw 3340 w/ 13-€20-29¢ sn TobtI38

Enp ,LpH 9.059

ENO ;o 4 72.43%

A 9F—120

T=9s °C Hq  TRenmomered. HI3 -~ 181

T =95 °c /,/7 THEAMOMETES L

So0cuTTor - ZBusbeen (A// ErRO  ATR RURING - T&EST

SDevrEon) ArBoLED oo/ B6Ro AR Puezns TEST

|REFCrence ECeecTrons [3-620- 52

RErcrece €CceCrlope [3-£20-52 W Pz238333

sy 925211/ «

Ccopr  — IIMmlsce KAczziesy /Y Sw SSSZEE

1 €copr = /N alUsce fezzneey Erd SN SSSI6E

€ pe * 1202 al/sce

€ ne + 162 mV ¢ - 't v ;

0L  CzRCurT.

< AL L1G0

€ Appe3co OPe) cCrrcury

TEST _STARTECO 2.:45 Pm (/&/zwp

TEST _S7TARTEQ  ©2%+a W)  z:4srm  Cfe/ 2000

DPATA Frec £25Cl a0

ATA f1e¢ C22 (L3F

SPecamen) T4 Le  BETSSTEO = )

ST o BE  RETITED

NO  SZged  OF  (OCRLT 260 congeszdr)  SACTanin) NAS

W@ 9//;9'/13000

Lol RLPEARHIC ¢ W @ 9/;'& /35,_9,‘
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[LEFEre)Ce  €reutoDg  Chigor PASSzVE  from  CuemasTR Y C22 PFcd
)
ORTCCHoe.  MEASURE  REFERENCE EcocifbPe SPe€camen) Aeeoy C-22 2277 -8-3178
PoTédTsALS US - (ARG [REFERGNCE 1,915 " tons 0,250" Pin - GO0 _GRTT _ Cradrsy
| i START WT /2.2.406Y 4
SGTuP Kexrneet G SN SSSBEY. . , | ENO - wT - NoT kéwa/bm/ - SPEEma) Coverén w
MEASuRe  POTedTIALS _OF —DME—LRerem W bk oy T Si0a _Due T0 Soturiad €valorAtzaon)
Owé  Ceecrrolé US, TNE Al Rer énece Socvrron) 1006 PPm Cl=  AS RCe
, : . ' ' 2.10237 o /CI (oT Qoi{z
(AB REseremwcs  fFrsuer Sce  /3-620-S2 D5 warie 7o /%90 ml PSSP YV
756
SN 9250074 ENR_pN T3/ ORTIN €AJY0 SV 4274 + SH-TOLH3S
TEST ComriETron S LN _PrROBE
Peaceo zA)  TEST Céec

S eTTN SATp KCC  (ZSuér  tor 977007

Sevw : 220 wml

EXPOSEL AR6R:  Eem®

A sl

1
]
——
]
. ]
POTESTIAL S __LAB REr €REVCE  Spown) Ta) ] 76mepe VANS
THBc e Becow y i Soturzon) Péncentse _ws/ M
' L Cever — 376 _mlscs Kezrhee? Gl spN 467371
REFERMCe morée SA . PoTenTTAL Coe — 00 mVece " ) N "
: - € prtraso /00 mUscs  Cueciesn 1o] kézrnesy Gl SN 467374
[3=420-57 £239320 0.0665€ V ] Tesr _sragrén __ GlIS[2omo  4:00pm
(3= CW~sZT F20 5236 - — 0.0002.2 V PASST UG CurreIT  PenSITYt  FZe6 Cz2z PFeq.
[3~6206-5) g2 2010 0.:06(57V FINVAeL  pocomse g Soewrzod )3/, 9 mL
|3 = 6205 g13 146 —6.000S9 E ANALY SES  OF  SwcurTon)
13 7626 - %) q2140%3 G.00 203 \J ‘
J]3~ 620- 62 92521y 0.06065¢ V . TEST Socutzon) * PeTécTeod K AND TRACE Mg
13-620- 52 ??5?333 Q.0004l \/ ' TEST  SpedTEon)  AfF7er. 24 hr RT  Reoym T&mP
/{3~ 620 -SI 7079125 ~03.0097¢ V | LETécTED K_AND _TRACE NA
4 ClocTponsS LDz Scarléo 3 TEST _Sdeurzon)  AFTER. 2.2 NourS AT 0 miec
DeTecTen  TRAce  Na __avo K
e T6ST_S0cuTZo) AF74nR. 3.39¢ €S sccomws 93 Houes
- AT 00 mVUsce MO __TRANST7ZoeD) METALS _PETECTED
) ) . ;
W@,‘A, é/ //,9//200,, R TEST  Speurzod  AFTEa  6.L 4O €S S6conPS 2 (39 Hoses
/ [T /0 MVS(A
R
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‘CLLPFCA

T6ST __SocuTIon)  AFTER 2,00 _hovas

MO TRANSTTzZon)  merars  Déréciéo

Tésr SOWTZad  AFTER_ 3]/ KoulS
' N0 TRANSZITIoS MEZHLS  PDETECTES

t (s}

Model 352/257 Corrasion fralusis Softeares v. 2,38

Filerame! A:c2ptcl.dat

Pstat: VStatl Ver 2

PS POTENTIOSTATIC

CrzrPrc
‘ﬂ todel 352-252 Corrosion dmalysis Software, v 2,38 Filemame: #ic2pcl.dat Pstat: UStat{l ver 2
e 5 POTENTIOSTATIC  File Status: NORMAL [ate Rune B4-23-68  Time Runi 13181122 ‘ _ e
Y b S IF sy R 1D 58 4 00EH2 T 120064 :
r/M 3; fﬁg e CHE ﬁ 0 Pass IR NME FLOTS.3 RT RIGH STABILITY -
I e REF 8. 24156 SCE WK SOLED MR 9.099E+00 L5 W B 0.8005+00 DEN 8. 146E+99 N ——
oI
— Commerts ©-22 1289 vea Cl as KC1 950 e
— e
| e — il A
e . . S
] o ! I i |
U
1,080 — —
1,489 b— —
|
— 8
3
| Pl -
3 NN AN
i
¢
j’ T )
T" 8,288 | —
- .
-
| . | | 1
4 -188.8 163, 8 306.8 50,6
}
{
i

File Status: NORMAL

Iate Run:  84-83-8 Tiee Runi 15:81:23

0.00 &

fond, Tiee

£

ALTER

~0,0090 Mﬂéa_ it B

[0 € 3 Sec TigePt,

to. of Points

7 - Line Sux.
Rise Tise
Horking Elec,

Sample frea
Dersity

Open Circuit

Lomaent: C-22 1068 ppm 01 as K01 950

CT pass Initial Pot, 1P 10,563 v
P opass Tise Step ! 71 f.78E¢
I 3 [ Stop On 0 Pass

w

-
[

TP 4@m.n 3 (e, F e

i A Range futo

Ls o IR Mode IR none

RT high stability Filter L1353

E  Solid Ret. Elec, RE HE 24153
L] @2 Equiv. #, B 0.688 9
E 2148 98] AN AD Aom

L -3.6-3

7/ 7/?009
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CcLL P

C2r Pre2

119

SPecamen)  AwoY 22 2271-8-3178 SAMPLE  OF  Steuttos) Extancréa =~ AT JF3.S A
LAIS" x 0.2S0"  Pocaswea 7o €00 GRIT FiwdSy )
START __ wT /2,2%57 __\: SAMPL _OF Sotursa) Exthacrea AT 2/4.F he
Enp wi i ‘
CxPISCR _ARGA = & Con™ SAMPLE 0F _ Sorurzon) Gviracisa A7 Z86.4 A~
SOLUTZN [0o0 FPm Ci~ As kel _W\:T ,
2.10237 o KCl (or 901422 — SamPes QF  SOcurionr)  ExTRACTSO . AT 333.34-
- 7 wm'g&/ 12 KQCMMMZ- —
220 ml  Penced  zo) TEST CEec ]
EINAL _ Voryme WIT ___RECon 060
€vo  p N 2OT._RECONED :E
Teml = 35°c ’ AN
Socerzod) D€ A6R ATEO /,u,/ Mo 1 N
‘ B N
Ecorr =422 mV _ Kérzwesr 4wt 417374 N AN
Doy : ) Ao N
é/o'gpl-fco .Sy _Sce | \
Ept = +2 mV ___RerTacey 414 sa) H737/ N

7"é“sT STARTEO

PASSTYE  Cppedt PensScry SNvso To  Frey C22PFC2.OAT

7657 __STARTER ZAZ/ 2000 10203 _Am : |

TNLIEAC  Socudrion) Chemisi] PRIV o _START o€ 7&T

-7 /I?,'/ZD'@ 10 2006 Ao ‘

SamfLe _of _Soevizes) _ExTRacise /i3 [2000 £ 13 am

22 A ( 79780 c¢ S‘gwos) Shecamed) Gotw Cocor s

SAMPle  OF SotuTzer  €x1RAcn AT YC.5 b

530m,o(_,5 OF SoevrTad) EXTRACTED _AY /ZZ.{/ A:/

Sampes  OF Socurza)  exmpacten AT 144,/ 4

e}

%@L a) }?47/2005
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Crz Pfe L B st 0 1 /)f/n'
B DATA___Flom _Sordszad _ANeLYSES AT oz2t ho
* DATA_FROM _ Sorursoe) ANALISSS Ay 22 he B _ S -
B Cr Otlllh 36.3 2pm 37.7 Coocomas
C.ro:,,l - € éS Ffm : G2 CoorompBS P 'pl/.q/ag
Mo 0«/"'— Yo~ ?-//,pm (S Cove omBS
Mo 04 ™" LS ppm k2 Cove —— (- Fhnfoo D) 1frefor -
_ WOtI/‘—‘ "}WL;P’T'M Q e,
woy~ 3.5 pPm [.¥ Cour
M2 o. ¥
Op-Hfows :
M2 0.2% pom B3 0,20 (93.5he (L)) 7)oelno
. O/QT A EFRdm SULwTro0)  ANVALYSES AT /.9% A
+DATA._From _ Socutssd) Avaryses AT 44.5 Aoes —ﬁ: (“roli“ 43.3 £pm 4.4 CovLamBS
CrOth. v ppr 9.0 _coor ﬁ: o 057" 10,1 PP &/ Cove.omAS
|
(og ket WA s ppm 2.3 Coue . wo, o o)
Moyl Miale 2.7 ppm 2.2 Cour. i Wy % 0.5 _ppm ?
|
M T O.51 pPpm 0.37 ;' .
' DATQ_Fpom_Socvra)  guacySES AT Z14.E fu
~ Dm’n £Aom SOuiton)  AparyYSES AT 122.. % hoves ’
S Crdae’" S 2.7 ppm 631 _cowamas
Cros 27.2 PPm 29.& coo ’ g
X"
J = 0y /3.7 pprm (/10 CooLomas
WO, Htir ¥, 0.2 ppm o[ 2.4
IR/ ) 104 -
e P ] f o
Mo Oy '59797,‘ sl C.4 Prm S./ ;
- . M o -
pi T [.S PPm . .
P Y Loy et = P
O il - D ol
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C2rPec 1

OATA__ERom  Sottacy) AeloeyszC AT 2864 he

C2ZPFC 2

Cn 0y™~ 72.3 _pPPm 29.1 Coveomas

| MoOy e 23./ f’/l7m' /8.3 CAUfomés
4/07:.- _ -
N _ —

DATA __From  Sowwvrzor) AnALyszS AT 333-3 Ao
Croy*~ £3.1 PPm 70.9 covcomas l
M0y *~ 2S.9 tPm 20.8 CoocomBS
wWo, " — - |
VAR — —

I area <uf- cm~2>

i

t (s)

—, > S
Crrat G- oo

(
Yode] 350/252 Corrosicn fralysis Softuare, v, Filenane! AICIRFC2.DAT Pstat: VStat(d Ver 2 T
PS POTENTIOSTATIC  File Statust MORMAL Date Runi $4-83-90 Time Run: 89:65:18
P PASS vs. R CT PRSS P 850w, R IDSS T 400060 T 120544 f—
;R AT P 300 0 Pass IR HME floI53 AT HIGH STABILITY
RFBMIMNE R LD R 5.0ME0 5 YEs Bl 6.00E+00 DEN . 1406408 T
X -8.41%
Coupert: C-22 183 ppa ) as KC1 950 (
——— CZPFC2.4T p—
0.5
I f (
2%.08 — - ¢
(
22,88 b ]
(w
18,90 b— 1,
J’ J—
14,8 — ]
¢
16,08 b— ] — ¢
0 | ! I | { l
-100.8 16,9 0.8 508,8 78,8 99,8 11688 130.8

fiodel 332/252 Torrosion fnalusis Software, v, 2.3
Filename: A;\CZZPFCZ.DAT
Pstat: UStat(] Ver 2
. S POTENTIORTATIC File Status:  H0RM
‘ \ Tate Runi B4-G5-o8 Time funi 85365318
\ i Lo:s li:e fg; pass s Initial Pot. 1P SeB.0€-3 v
| Cied, Paot, » £ i
! T Mitlas ey i gdSS g ;%5 IS}!W ! I}J I&ig;ﬁs s
\ 4 TiserPt, T 4008 s Lur. Range (R Auto
\ . N, of Pointz WP 7883
. :
: Lie Sync. L5 wes IR Mode IR none
o Rise Tine RT  high stability Filter L 153
Working Elec. & Solid Ref. Elec.  RE SCE 241,50-30
\ Sample drea AR 5,080 o2 Eeuiv, . Bl 6,06 g
S Density E 8.148 oal AKX AD LI
\ feen Circuit  OC -419.86-3 ¢
o
\ Compent: C-22 1808 ppw C1 as KCI 95
4
~
o o . S 7z ) 7/ oo
. A28
M@u‘ . 217/ w0 — -
V 7 r

i e e ki
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INITIAL __ SE€ENS0R - TSt SPECIMmenS. .
T Initial Scientific notebook entry for sensor tests QBlécrze « FRODUCE  SEISOR- S MEeal 70
S T Nose  seq. . RY . TAPAME S€E.
e Title: Sensor tests
e Senso AETén _ THAT _ Slewrn Z+r
e Tests Preformed by: Darrell S. Dunn L ey B€c.ou)
I
| Objectives: design build and test sensors to detect corrosion and corrosive T —
T environments —— ——
i'“““mm"’““‘"‘“ ' e omr—
;m_m.,,,.mm - Equipment: Keithley 614/617. Solartron potentiostat Model 1287, BEG&G
— ——n
. potentiostat model 273, Pine potentiostat model AFRDES, Humidity chamber.
1% T Materials: A516 carbon steel and Type 304L stainless steel. Other materials 3 —
: identified at the time of testing. ~+ —
| | Information potentially subject to copyright protection was redacted
_— o Specimen specifications: Identified in each test from this location. The redacted material is from the following
: reference:
R ——————— | —
‘ Measurement Parameters: Potential, current, and resistance. Other parameters 1 . .
—_— i Ie p | Tadashi, S. S. Tsujikawa, S. Motoda, Y.Suzuki, W. Oshikawa
o . ! S. Itomura, T. Fukushhima, and S. Izumo. “Evaluation of Corrosivity
) B . . . K of Marine atmosphere by Atmospheric Corrosion Monitor) Type
Required level of accuracy: Potentials + ImV, Current + 0.1 microamp, Sensor.” Figure 1. Proceedings of the International Symposium on e
I —— Resistance 0.01 kohm to 10 Mohm Plant Aging and Life Predictions of Corrodible Structures, Sapporo, B
- | Japan. Sapporo, Japan: Japan Society of Corrosion Engineering.
o Uncertainty and Sources of Error: Response of sensors will be dependent on ) 1995.
L . exposure conditions, deposited salts, and area of coverage. Variations in ’ —
dimensions of the sensors during production may alter the response of sensors. ?‘ e
e - e
W 7/ 4 / oo B
— —
N
IR USRS, JU0
et oS asem———
S
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TINTTIAL _ SerSon

- DESZE)

“TNSventall

Scl€epn)

PRLJTED

on

7.0 I8 %

2.9 I

SUBSTANTE

&

‘ Qv"/:mv 4-

127

TNITIAL  SENSON TEST

OBV ecravk DETEAMENE  R6SPoNSE  OF  SnSoRS

SHOWN _and  PaGE 2.6 -
OF-7fettes

Y Sensorns TESTson 2o/ ~FTrée

TEST  SeETUL:

2. SeNssps USTMG. T PP T0YL  SUBSTRATE

Z SentSend ULZHG T YPE A S/ Srese  SUBSTRATE,

[ OF 6GACH  Conngcred TO A __LPITsn) 72 STAT _ANO

LPoTenTING _ LB6TUKE) SUBSTRATE _ANno Swpyesade

Ag Efoxt SEz 70 Oml/ CurreNT _K£ecorrso

AS B Funcrzon) o€ TIme

! _ERCN ___Scalsen  Cosivécréa T8  Lezrycasy G617

Ececromerén.  AND  RESTSTANCE  B6Twesh)  SURSTAATE

A0 RAa Convbizve Efoxy  IIGASURER

Al SenSonl Lelcén TN NomZprTT CHImLeR.

Beoe - m UNPorR _T<n/L wér Hovo  LPRY (SBues
TEMS MEASURED  (STING  RTA Bele m  Réconrrer,

&
&

CopoycTzUE

As CONTRNING
efory

SCREEN

LPRAINTED

QUEN

TMNSVLaTOR

QAN 2.0 zd %

2.0 T2

JSURSTAATE.

+

saA) 9139523 car ?/2 loo__Dec 9/;7_//00

LEenrres HoMIOrry CAL CucdTed (ISZAC g7 AND

DRI Bt TEML. CHaer  OaJ P16 /29

INI7Zae. TEST CordueTin y. 84 /AR Tl

RECATZVG  pumtorry.  FolSTRe.  TESy. . CHAMBER

_ANR  MINITORING . RESFOYE  of  SEnlSar.S.

LPATA 16 7 S~ST 1 .26T

RESPINSE  Stmmarzeen Secou)

S S0Y LA Smuee  Corredr [ — 3 x0" 6 4
B AS/6 2L2A NEGATIVE __ConRen/T
J0YL RESTST prCé > 200 M/
LN > PoA

ANEHK  RLRESTISTANCS 2200 mA (IMTTL

0= IS0 MR AT MNraw RN — -
Cthoncold Fpy oo
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— JENSOR __ 165T  n2
B S
— 4
— 4 ORT6cTIVE PETEAMING RESPINSC OF Sérisers
— Skown _onN L [26
e
- —
— 4 TEST _Se7ep. SAme /5 - Lr27 SAmME  SenSies AS P27
— oYL 2RA
: T )
- 4 3041, RES2STAYCE
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S Ronan TeMP 20.2 ¢
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he eff N q - Ouen St Bl T a ‘Lm@p 006 °¢
Objectives: Determine the effect of thermal aging time an temperatureon - Cono 635 %
! INaXA . (—
the localized corrosion susceptibility of Alloy 22. I®ve»\ MP\\M e d
Equipment: Laboratory oven for exposure of test specimens at 600 to 900 °C, TCMIPULQA_\IN Dule o R 5 \e""f' "“'—A sae Wectease
Thermocouple and thermocouple meter. Keithley 614/617. EG&G Versastat ~———— ‘ 5
Model Potentiostat serial number 20104 or equivalent, EG&G model 352¢ — Sed Pt oSG °c # g st p, ,A Ouen 832 C
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T
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added and identified prior to testing. M_S-Cﬂlmfﬂiﬂi——gﬁ’—%“ L3¥ & x| Set- PM'\.\_ ' 624 3
Meten  Reaoine 700°¢. ‘l"'\e:\'u\ (Zqumﬂt 66l C
Specimen specifications: Specimens will be equivalentto 20.01402.571.006 . 4 -
unless otherwise specified. Se.}_ R+ o \m, 750 °¢
’ -]
Measurement Parameters: Temperature and time of exposure, Potential and Meben e AQULL, 00 ¢
Current of specimen during test. -
u Sed Punt Duen  §32°C
Required level of accuracy: Temperature + 10 °C, Time of exposure + 1 Meten  Reaoia 70 °C
minute, Potentials + 1mV, Current + 0.01 microamp. - v
5T ; . ‘c
Uncertainty and Sources of Error: Error in temperature measurement may Set P°M+ O'UM T3 o
occur after thermocouples are exposed to elevated temperatures and rapidly Mﬂ\"ﬁ&———-«g@ﬁﬂ"d’. 100 ¢
cooled by quenching in water. Current measurement error can occur for localized ‘ . : :
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Lietai Yang | ~
From: Derek Johnson [djohnson @scribner.com] n Page 1 of 1 ___,,
Sent: Wednesday, June 27, 2001 3:20 PM | — Clear Day ‘ | o
Subject: RE: Cormtiare 2.1 & 2.2 — B
Hello Lietai, Lietai Yang . e

From: Lietai Yang [LTyang@swri.org]

Sent:  Friday, July 06, 2001 11:09 AM >, /2/(»/\/ ]
%AY/O‘L,

I have posted the modified CorrWare tor our web site.

Go to http://www.scribner.com/zupdates.html To: ’jmgonzalez @gargol.cnwra.swri.edu’ ,

Subject: Zplot and CorrWare Software Version 2.3f to be copied to CD and Deposited with the QA OFFICE

and download the ZPlot and ZView programs

}
W
(files ZP23F _32.EXE and ZV23F_32.EXE) 1

Janie

G0 to  hetp://wnw. seribner. con/corr2/ Enclosed are 4 updated files for the above mentioned software packages. | have installed th%ne) itn aQ A
and download the CorrWare and CorrView programs computer in the lab for high level waste experiment. Please copy them to a CD and give the o
(files CW23F_32.EXE and CV23F_32.EXE) R for storage. : ]

Thank you
On the lab computer, close all programs and run each of the downloaded ! :

files. Use all the default settings when running the installer programs.

Lietai B
Run them in the following order
ZP23F_32 (ZPlot) ]
ZV23F_32  (ZView) v
CW23F_32 (CorrWare) ‘ —_ -
CV23F_32 (CorrView) _) WAL % \l \ ’L')" ('?/VYIW\N"\’/U/{ NV -‘W{ 90wv‘m"m‘ov‘ »

)

4 N Fa x.
Sovma ) ,}:OQ’VV‘Q k PW 17'3) y QMMM‘(MNLJ LQ/V\
Start CorrWare and use Help | About to check the version (is should say . '

2.3f2) and then try running you scan/hold experiment. W“‘( @V‘}QA.’\.Q,{;\.I Cm.“.’?MM-—W—*W—WWW

Best Regards, | W ; ] 3R TJuwezt gk g 9D L A
Derek ) y T
| |

| . \ AQ N v f i ‘
Derek Johnson Software + Applications Support WW{‘{I/ -C«\ C 2. OK’ 23 Q YL( C(“?\

MY 4
djohnson@scribner.com Scribner Associates Inc.

support@scribner.com Designers and Manufacturers of Software, ‘! T
Instruments, and Accessories for Electrochemistry | -
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Test for thermally treated specimen (8700C), Test Temp 95 oC g . 6% C x;, A-A\ g-\‘/;‘e AA i
Age
File Name time ht;())l pH Weight (g) Ecorr Ept Comsment
(min) v
before after before  after before after  before after OMVA/ NI Caon L ona VA 3 ﬂ/é' —\\TIVJVQ CA-An - ,.[_D 2
¢22-0622A 20 0.5 6.142 NA 38.142 -0.313 -0.305 Many data points lost due to software ) i v
c22-0628A Same as ¢22-0622a, cell not opened Hold Potential drifted by 50 mV
¢22-0629%¢ Same as ¢22-0628a 5.913 NA . Hold Potential drifted by 50 mV
©22-0702f* 20 05 6.087 7.819 354979 35.4427 -0.3953 -0.3044 NA NA Same Specimen as ¢22-0622a, repolished
c22-0703a 10 05 6.35 7.921 38.82081 38.78823 -0.4121 -0.2212 NA NA \
©22-0708a 60 0 8313 7.811 36.38822 36.38829 -0.3632 -0.3471 -0.108 -0.11no crevice corr .
c22-0710a 60 0.01 7.867 6.92 36.33484 36.3272 -0.3688 -0.4286 Same Specimen as ¢22-0708a, repolished - ﬁ
c22-0711a 5 0.01 7.245 6.739 39.27467 39.26487 -0.5315 N
c22-0712a 5 01 6.346 38.30811 to be run

* from ¢-22-0629e on started to use the 3-segment test setup
Used surface area of 20 cm”2

Density: 8.69

Weigth equ: 25.12

| ¥ \MWLW :

CYox Jo

oL

\ ../G\Akl\l\//'l.\ V.
k—- GV LA el




240

O7/\2,/

= 241
07/13/01

U l

(‘ymrvv\ C-22 WM «(m"’ & ok 973 A

Cwpon (-1 aped dov § o ot $70%

Sk W'M‘;)/Wci 2 B 30 31! %1

Eud  wel gtz 19,2318,

CEmt WE 'zs’.mwg End WE * 39,421

S0fnkran o (M A, ] Lot 4 ololbh ] | :
7 = ' I S0 nkien 1 O.ov0 | iM R Lok #  ololgf
MrawX \(’V\‘ L. 3¢ () \:m} qu N 6.Y23 Vexsived ——-3-\9 07 fi3fo]
~ *g o?/ié/\‘)i ( 21-07]2‘¢‘U{Y .S_O\/Vk b” Qé“’ (:mu( '}")‘Jw é é“k’%
Doka— e S ' A A2 ] o
| YA \Ll\'tlni N 7—15( i :
e "A’L"L)\AMJIQ aml __eskiny b":wﬂl’f/x R by, w& o ‘Q,_A":,\m(/}, A suteed
l =23 DZ E = -e.32230 "=§ i : By O 2 VJ@ —
_ | Vikge “Pk—"' VTG e ~— w & — __ -~ _ . mV-
E'L"_07 T2 Sé .;:\ e = =g ??5"{7 \v/\‘f o ;Pk - oD v\“? t{J\wvw 4% v q L A [30 i/) vt | ;c@mﬂ)wé%&'twﬁiw —ME.
A s T.= u k% En i" = "'c*z‘{-qw%«mwv‘{@ﬁ o - TTTE {,J(E
172 23 T=45% Eop. = = %5293 Vice Bpe = il 8- mf -
172 y¢ Ruma Shanted NSRS Lgdors pesrer—=-G2 Eorpe—==2 ‘“’“‘7‘/, Eype = +i2fml/
\ o7/, = [ 4 ;] Tun _Stoavded
5 LA | 'JI A —
‘ rioy 5’h0\ b’" v Wmmmm‘golé"“”v% l

Eoe = Toust7 Ves

Aiy 9“’94‘, T;IW ngC\-

Werting ok (v ‘/)wugjﬁmﬁwfﬁﬂltm‘\miummWW(ZX\\MW;\&&MMW

v d o A/

QT—QN-‘% Casvr o Syon 0\0(4’/1\)-0,(* .

fa AL |
S o At \NLALLS Sy e

( Tom Timan Lem s that

X

KA— Qﬁiynvjllﬂ\amx

s . (& \ 1
I Meawd  Tewmpersbmg —+vovm AL ke

[P {
SOWPTEW W v G an |, s Lacaly 2ed Conwd (g

@u‘& . thevuwwmedon

N u\f\/

Crafrow N&,@%\W v Vet ForE wn ol (R

\
N

A

'V(/vlf (OU

v .
d‘M ]

o fo Ll




242 243
°7/\£) 0 l ! V7Ll
v , ‘ W : I w230’ aged
Cowyhownt o A ke g&,@&d ) e .‘A,OA hoe—poaa 57,55,/“‘,' teat
\ :
(. [ R WA A .| , \ .
NOPFSRed rvews 77T TG Sk WL ' 2480133212 9 end WE 13, (272)r
,. &
072 Shirakeiotl o = A
AR BT D SRR Evr kO
S c— ,( / / / { ¢ n() LA £3  tacan I | .0 /—\l,\ 7 ] 3
I WA e ) >\v‘\‘\‘v9‘ END P T VOV _ LA a7 7/ & ¢ K [repay=d oy Iy
, oo im 4 @j; ol M N ( locd olnu([\)
\ AL
&»WW\VV\ . (A ALl ey I AN A i et vr v 7
. Mot D3 Wikes e D]
‘ el ; B Wty L \ ‘ K/(&(*Q ' l“éqa o T 2 L DJ.IVVW\
o . ‘\ y 'V‘ < Te——
/ A \M 0 ‘l (V\ NW Wt J—'\ ‘ __L* \ 9 \\‘)7 H95A15,3~.\_u. (iaa 1(‘ J&-ﬁw Lm‘..bu/t\m ia ("ti:‘."v’{’{‘(j '/
@ ¢ ‘ N
Lok o #00 1\3\46 — A : by Mllu llti_i
; , )
O I /\I’(‘) \ H émio A ~\w L L D;l.w‘ ' ‘é!Z! T"‘lév? ety = (!l’.‘, ‘Q'
[Alow N Jd _ :
MM\“C\\\A‘;) + A \P\N%M/Mg ‘fbw%( . . [=A - = =03 Y VC(E [:yu__ = +i32 W\/l/,qcé
174 R [V :
P M 9 ‘\'L[\I; [oi4 N— +-0r 32 \V/..\kt’ el :"3 ‘
Sop = TOLT Wie 0 TP T e | V0% Y | Ramn Sanked
- _ >y T o~ Ep =+ 0227 Ve ST
‘\\\O \ B s 170\—’ bﬁ (P T == b\l(/!\) \/4“:_ P‘E‘ {(E A L AL A% S =y L O/ U7 or T8y
ﬁwo W v { 7 | { i 37‘/\% (33 /
i?‘\ 31 Tl’ll(’AM‘YHJJfJ/Y = OLS_GQ R EO-!’R = ol \/f((? R EF.;. = T73‘ M”A/.Jer - Y - i
. | N €sr.0 = —o%Y VSLE- bP,L - % “+3 V"”me
Rinn—seh , ] \
Yt 099 oY ba . Cev N Exnmaned iy Mevrowpe Ao . ¢, Olo ey ined .
07/\7&’\ - v 4 -
= Cow \ AR
0110 Ep = — 5w\ iy ; Cpe= t 112 W/ g ! P e pofished o for 4
¥ <T had L
. . ] S S , JManan >
Al (rvgaivee / teerty %&}\ LY bt ermwl P U= vg{ [
lanapgaa . opl ‘\'"JQ,. Sook—-o i? 6“"’ - - ' , ° o7 ) /
: AN ,{/AJ\/\/V/, ——— ;"b/lé'\/
- 4 L
Y|~ Y g/




245

244
| ‘37/1,?/0{ . LY N
Cf«w!)m L}\a,.yl Y75 W W O‘W(“W‘ o l"’\( 3V w o
- - Shonk WA %W_ﬂ%
Lok WEY 310 T2 o End WE 3?.01_(*772} - 4. 12470
ot - , . wk pY ! g0 G.Am/l 6.4
Friwk W: ;”‘12 M PM/: 6| 8\? | R q th..e.D) 3 '
%}A«A':,hm ; VAY /\/I AaAd ' "MV\'A‘IM (v /V\. Nw Y
e . : , v At T
);m 97 ™ A L D.,Tl\ WM —s.,_,__ ‘ 160: 9 w L Dl W
Lot #  ololbb s ror€6
[3:1%0 P R i fo 3y AMW ,‘,,3 Sk anted.
S W N tug Gk WMM% S’LM’HJJ . g, h—/ni
1u1) Bop, = =0.717 Vew b{H_ = 121 wNscg S e Tom = g5 , Eoi-. = =073 Vg E'n-g- = +9.20] V‘ree,.___
'7_ \\\Vl‘ \‘QAAM %Mﬂ\ﬁ«hl 1
5 NGO [ NG
E\Rﬂ Car-of] o (e 16 3L %&/PQV\V/\’/PA
57hg fu | , k . wf\d\/ O AR
—tun Tyt = UL Eop = =0 Mifieq ) PeTTTT K Bt budllivgd T = 480D
. , | Eq — =t %221 "Vm; Eopy = +gzml/
\/\’U\Af\é—%l COvoyan &\I)&W—t‘k vk ey 3 4{3. e - T -y~
‘e CON-ANLA, S.Q,«)'L . \"’%M Covvroy o @lomd “Wnd g Vi ! %
. 7 L N . o \ v .
\ \WNV/ . Or tur e as e & \k\j y/.q/}
¢ v | - - L7ALN Amn
U’,NY /.\1/ . \\OK k“l_‘(,%'lvk'u’) ‘E‘: X3z »3\7 -
. " r ’ l } . R . WMvw&wme




246 ‘ 247
o7 laslo] o7 3 /5|
| ——
Coupan I (2 |hae ay-ed , - 702 Fly whesh -
e V| S =7 7 A i B o f
I |
o » R IS Shavk wik 2 ?l.zo?t/7 Tud Wk 329 32) |
- - - ——— N 7 = v
* A [ N < 2’2- . : L { A 2 at T (Y ‘ .- o 3
g"{'&""’\" Wk 2 9 ,‘ZQC? 02 — M M',t L 34 '3?3 9' e ) ; r‘fWﬁ W 6.4._\ EVVU\T‘?V{ v C § ﬁ’
S Py Nz Tl whiTeo ‘ ,
REE e (S — PTG o0 o L1689 Tl paw
C2 hrtpa———00 | Pra——L £ 7 g 223 W“‘-‘f Loet—0lolf 6
Lok & DOlo Lbb - s 1 3Lov Umm@ Wm g, stowt e ;
. N | . L o 1303 < - g T - R S~ _woqtl/
WWM%WW%'W%M} k'C&WtQ,(,k : - — / . =4 <, Cep T ¢ VI, =pe Sce
o ; — :
| g TR I ET Rusn_sb ke
. \é ‘M | ‘T(ﬂ“\(\/\ : qxog . E Gl = | ‘ '—0\(&—?“7 'u\/f’r 7> SRR \ . |
\] ' | Ve ~f ' L 1‘%1‘“7/0‘/0/ | x/“\ﬁ': C’—"L‘Lg e?‘lza‘_ Q;G’Y
bv)’h: + U\\Yh\ MA-Q?}-A 1/“7; 1.4 5
. b //’U‘{’/o ' MA :
) -1 » ‘ ) ¥ TN T‘- = Cﬂ \"fi& ’l:;n e — i\/.é § /'rr T i -t o
Yv()/\k\l‘( “’T'W“ _/Ci}l“-? Eh‘i’}» : : ‘D\\"LL\V’SCG/ [/ N 2 ‘f\uv‘h,, | " "hr .,(\\r:/ L_,Pk_: 1 € L,‘J- uqé@___
O =t olq VY, |
e ‘ (v Covmviyvan Olosewed  onm  one Code J
!/)’-ﬂ e wc‘ﬂj\f—%ﬂl\- . , ' B Viwiloy ,(N'UA\ S &u/t
— k ) v
— Jeletis 7Zm Vh' IV AR Tty Gde
" 2 P
e T
Wit ~ [ (3% P N WA
T, = e Erpr= 3ot - | )
\/wacwa SQ"’]{MFE ! 1 Nete:  +hio CMMM__MMMW
' e O s \
~ A | I =4 o (/M) . Othey $pecimen thockney 1 12 ey
OvonrX Cowmstm  Bhewse " Uardgy YW R T g
oot foeet N\ AT ‘ R
AIVA=S YA R : 1
V Y | & \H]NY “V v
; — L
- o “\




248

(W . Q-'l'lv ) %73‘2\/ L!’V}, GW :ﬁw
sewk 36 2674 Gul wh 363590
WWWW%W%%W%V vp-——6- 87 “‘“ﬁw

80141\ At 0.0 L Al ( P ‘

hld o D 7Ae Lo

. £ A = Lo Py
6% W -3 woetery —

\AT‘?_:@V' t)(()\éé.

249

NI

lﬂglv D7/zr/b)
B \tlryy  oged

Tnd Wb 232946/

./UV‘/ 9 ‘ i e L .

,\‘L\‘ T_ = @H’Q ‘Ec - -0 ELL{'\/K\C' , (‘;%~..—\—(Hv3 i
\/ K., P ) [ \/““2
t i .
Y Stawded :
Cat-o e Gy . S
[ ] “
57 =
Te ) ¥'T En n oo’ WVSC‘E Co.—=4+90Y Vi
| A 17 ) -lvy upt o
C.a (| /
e e dhrowed ey 3 ,
{ ’ 3
%W/ YL (NeeniCe s
-3 / B—




, .
250 251 |
. | B !
Dupp" Craeuit P&gg\ul Measyae ,M,j‘ . cell *1 Al M&ASW(»«G\S Takea [9_swtes 2:32-¢
|
Spedmens 1 €22 625  s85 Ml Seecimens P CllY Rale P _Gas %25 __PT Fl ”
¢ -2 2277-%-3175 660 Gat ;:,-Q;,L ' o . S-3-0) om +320 ~v ¥ 23 gy + 4l 4SFO my
§'§~Aa}‘~ ...j_= \')‘-‘4"”&‘” C)\-\&y;___em‘i ~ S 5;\1“;, 9:&:;01; 5"“’".1\4 b-)-01 A +H%T v +73 wy ¥ 129 mv 620w/
Eac wd s rZ38 e 1249, - Goper _em| 3370 4 13| ay +Y W | 63T e
(&S - (o0 (M_.I P;,V,/\ : ~ o ¢ Y-of Am 551 T2 e +59 wmv +561 o
. Jvx=or P EEEE
54-&:1:" WX ‘3"2‘33 ® ooy Precisien  Sheacamwn S'V”‘ébﬂ"s c/J T2 r~l-°:‘u;_4‘,ﬁ 648 pn FUd2 0 +50 wy +>SIY W )
Epno wt= 1. lﬁ%; o : _— i} }"‘ G-5-01 A + S3Y . F 6Ly FYl +544 oy
Fas~ LOO Gat Eash | . (s P #3532 £US SUL_wv | 3843
Shaad oY = D713,  oHdocs Clrestsion  Shongonn so¥asry  qel 3w i Goler An +. 535wy +3b wy g my + $35 W
Bao uh: l’)..(')(:S‘;_ » - . b 6o pm Fsh o Ly Y25 oy +37 my 3 527 mv
' - , ' ‘&:Iany O d Ar T4 my _3HE + S¥ mu +5N W
Sc,\u\:;,.\ S 000 gy O« A GO - 1O L pem AC- B @ens Ae) > b-7-&y O™ 492 my Filb oy ol m +S50b w/
T rr i 7 1 3
e 2 PP (oY} eo  Bs  Follows | b &0 e +490 my ISy +20 m/ + 504 ny
° : ' A P +490  my FaHb mv £33 py | 4503 my
5.039, Mall Lot £ ol0l6t eiiivel  am YH1  my + 412 v + 489 . % 49 my
4o M\.\ e-§— Ao Hel So\u‘\-’.un G -i-ol om ¥ '45"(, _wn:\/ L 4¥l ~63 v +499 mv
Homls o® SOy S stecke sildions | rrR-o)  An 356-+35% oy 3 503y =Sk v +50) o
20mls o Ao, /b, * Jys exlze P + 4%l my + 510 my ML ALY
Amls ot F~ / Al MZQQ___Q,\ $R29-0r b=ty Am + 36% 1308 o/ tHES Wy =4l +494,,
+ O® M\L\a Yo 2000 mls | 6= .~ Y AGD  wy 918 “36 4y $+499 uy
Sﬁ\.«A-‘mm 60&3\0\&0 w . Zeas An b~1Y-0) Am + 14 wy + 41 m =3Y w +4 b
G\Lgn"-’ Py = 1. E62% FEishen AWH:" 950 ma‘-o._ ¥ 3340 7/;;//0/ 0.4/ 6 ~14-0) 2 Y U4ST ey rHe1 wy =36 FUTS v
Eao _PH = |-5%9 ‘ e : w beisor  pm Pyl THSY my ~74 W L 499 M
) b -I5-01 om + 452 Wy + 455y -3k a/ YUY mv
Teonpractune: __75°c t, Thonmgeddn SPEW-283_ cal 1/a/o | 6rv-0 e 439 . ~sd .y | duse m
xapxwe, N F/sLe,.s ' ]3-620- 52 suﬂoms-?né o 3 6- 170 m Y439 wy + 434 wy “36 p/ FYsy m/
Cb\-llAl}.ﬂﬂiw& . _PY Flng_ (=198 A~ +H3o wmY Y42 =S ww 4 USO My
St ot Egtruaad © 22 - Mo Coaroton - Specense. buofes  Goae Mo Staia o AL A U wy F Y C 3109 my YUy Ly
&A&WMAMM:;;A« Josks Gooo = Mo Stayaia, ’ L:avol A~ $33¢ . »u3 +310 v $Us3
§25 - Ny Coanodion A - Vo Shaian - bo2pe P ta3d ULy S + b} W
Sptum-n Lmﬂg\% ‘nes. B2 ‘ New, 2ea0fia | 6 '21-0) A=~ s a4 wm HH2) FUSS +465,,
. wll Logdase  §25 Spscime 3 Torl F| Gaper g r4st 1430 . ¥ ¢ HLS
A I . | ' - N br22-0 A FU4C gy +35 o | 316 FUE3 o
Nesh Baown T30 Repdahh Specimes Jan tapd T a s | T +447 +32 .y 345 + 160 m
R 4 A T ' A2 < koawr— o~-b/




252

253
cell %1 ML MW’@WA'& Yok with ke"“‘\"‘; 617 sVos74 eax 04// 2 22-0; QP“-&\ Al M@Asmemm‘\s Ween P b}“’\r\\e\; b1 SN—fOS"I%JV ca/:)wm
_Dale C-ax  GAS %25 PT Flag Date C-22> 625 ¥ 23~
(o-25 -0 Rren 1407 w,' 4359 L. 1/5 My - +a3 ¢ 9-1%- 0] am +257 gy ra2¢ -S4 w0 143D W
6 “25 -o) ) 405" 1366 . 13 mw L P -1%-0) om FI% av LY. -47 Y
G 2ol _Am Y23Y Wy +3US py +¥ v 1434 17140/ Am ¥399 wy FHX my ~%5 my 1470
6-26-ol o 0] wy 340wy ~74 my Y3 W 7 -140l pm +402 w/ T 1420 ~19 W 343] .
b "21-0) an 1403wy ¢353 43 o ¥ 432 g 71208 A ¥ HO0 yy FH2Z @) -3b W vzl
AR o ryoy 357 Ay, +433 ) -~20-0! pm Fqob o FULL “1 43l
b Av:el e Y02 wy 1375 gy Tl g | HH33 W 323-0) ™ +398 wy L5420 my -3 rH3d
§ ~2-¥r-o/ om 00 1302 v ~S$0 W FYHLE 5 <2200 o +599 FYI5 o ~12 g FUTY
b "24:-0f Am Y403 W +306 my -39 | TH3Y 72ty AN FI59 A ~34 w FY3D
b 240l P g0 +303 L. ~ w Y28 W < =246l p F39¢ Ty a FUIL
1-2-9) i) YYO0F o 1425 py -7 w +H35” o 7-25 -9 [ 4ol W/ 4 Ny Y432
720! Pt 407 wy tef2d my =75 wv | ¥ 2-2501 . fm F400 ) F920 g 1w/ FU3D o
1-3-¢g An 140 ., tA2S 4y ~5 w +432 W 3 ~2b-of g™ k345 4 +422 Ny -3 W FUI2 o
ge3-90 om Y10 my YUy -62 w +43Y 7-2b-6 pm F Y402 M/ LY -5 W, » U3
v-5-9) fim YL my 42 gy -3 my +423 ) 2-27-0/ an pazd Mol o 45" o) $U37
754 O 1404wy Y420 m/ “YY | +830 ~ -27-0l pm F39 Y, -, F433 W
7-e-0l Am Y405 my $432 WV ~5S" 1432 ~"36-g /AN + 407w/ U2y My 37w + 433w
760 fin T702 m LR Y IS o | 23] e 7.-30-0 fm 7399 w 2424 gy EALINY, 36,
14y im Y407 wy +424 py A ) | FH3Y v-31-0] B FYO- M/ F425” W 42w/ FHI
k] pr LY A2y 136 | FH33
7-100! o 1408 my e Xt Y PR N VA YesY Zooen, | 7731-0f
7-(0-D! o 4ol my/ ] +H2T ) -2\ $U2 W) i
2 <100 A 1353 W 42 -~ wy 43 W
~-l1-8l P 1153wy +Ha2 ~Ub w/ + Y30 o
]-12-0 A t4°2 YA W ~S W +430 Wy
9-12-01 P + 401 my + 428 o ~ Sl my 3433 o
=130 Am 3 2AHS wy r “42b mi -fb $ 435w
WRLER Pm +40b_my y 4o8 W -5l a 434 W
2= b0l o + 399 + 435, -4 4 W
New, 2040 3~ lpe0) . m ¥ Holwy r 425 o o o 3434 )
Bin Tanle 2l -0 AM + HO0 2 wmo t 429 my -5 W 243> wv
‘ 7-N-o! P ¥ Y13 my v 43~V ~S1 m/ S 43T/ ﬂ&/
y : 1(-of /_’):_LV !




254 255
O.W* Cracut p\)\ﬂ/\.\'nm\ M\ os0 0o medts :,, Qe\\&‘l Al m«suumm‘\\s Yeken with ke;‘“\\w (o1 _swt osT62y  Cal 29061
f AV _C-22 Saeums
’<lnfu‘ mens C-22 #I :#-l #3 4l S_'Mcc:mmg N Cgl/ﬁg DAAE. —:#-)l ﬁ% il o) PT Flag

#) C-22  227-%-315 600 Gt Fiaish B 5-3) -0l gm 1138wy 159 oy L ES s 53,
Saat W& 12020 SoHavs Precisicn Sfan0ea0 W o583 ol 3[2/51 L 61 -0 A LA tiol v L LA + 500 4
Eno ut 12 417 ] 6 -0l o £33y $10¢ . 79 v Ty,
y Caa A277-§-2/95 L00 Gt Bash C-4-o A 130 "y Hol v AL my +45Y W)
Saak & 455 OHous  Paccision Shongan, sofagys  rol s/,/Q_ (Y-o! dad oy £15Y my +161 My FY6) py
Eno w i 12. 444 (50l AN +3¥ . 1IYS ) +1bl My +444 Wy
Y 2297-%-3175" L@o (onsT Brassh on Speeime ' b5l pen 13wy 134 39wy 3945 o
§4an.4' wi ll'sﬂo} O Haus Pﬂu:glm Stencane JI\#Q'“‘I CJJ%:L b0l An 3wy +130 vy +18Y my +4L0 Ay
Enco uf" 12.503% : 4o /m FbS 4 1Y ./ #1971 my FY6I
" b 10 A +24 +50 +199_w/ s USh 4

Sotion ]000 ppe ct - 9-0{;;)..\ SO, - /0 ppm '\}(9; _ New Zeao bia 2| 6179 P +1& Y 463 wy +203 W FUS
2 ppm F- 2000 mls Paepatee Ar Follows Tank 6-&-o nM il w t 7 T206 A Y52 py

' . ! 6 "0 pn t I3 w 20 m) YUSY W

3040, IUaCl Lo 10066 (,=1~6) An 1220 Wy +b9 wi raST w) 42 W
toule o8 de Ml Slivisn b0 e t212 wy F122 +2.42 a/ FdLy

Hoals S0y \ S‘l‘gpk Sl dians ’ L-12°9 Am 127% +87 +2.40 mJ FUSG W

20mls Nosy m‘*"/‘ls‘ bl2-0) gn +293 wmy $100 my 281w/ S Y o

Hale ot F~ ! ?nenﬁ,gw o~ S-21-9; Lo 13-of Am R4 ) HI0Y oy +L¥3 o/ YUY )

1+ O _wgbe T ,moomls " (o ~13-0f om +303 ) Y wy _F2H0 LYY wy

AR TR '\ ST N SR (o Mo B +210 g £193 +289 p/ | 4457w
stoat Py : ).b3A Fihern Mocoeid 750 meden 03740 0a) 7/3% b-l4y pA 1200wy YISO py 307 W F459 w/
Eao PH = J.S9 - 7 ’ b-15-°) AN IS Wy HGI 310 w FA3Y wy
b 150l O, 1303 +11S wy F301 W rASY

‘rmm,z&m 55°c A, Thermongbe. S04 2000- 129 6l o) Am +230 Wy F22Y £326 o 4L
Refenonce, : Ehen  13-620-52 5% wugpii4 * o Ig-o pr + 238w/ Y23 wy FINY W | Hh) md
CMM (o219-0d Am 1281 ~J Tauy vy 1332 w/ FApl a
MM%On NP -2 M C-22 Soeuwk._(gmg 6190 {m 13320 av 239 wv +330 my JUGD w,
N Cnnmm_wl%_sfnl;wﬁlzr}/ b20) fron F334 v ¥ US ey F336 w Fl L

6 "20-0 2N 323 rals .j FI4L 4y b mo

Mews 2ead 210, dm yIH§ m/ 26T F345 0 | r4l

foo tan > | G210 i Y351l P2 ay y3a5=wd | val

TVesT ot 5-31-¢ ) (222-9 Am 1353 2 +350 L) L
_Test Bapee  7-2/% | R Lo PN P3N wy | RS w/ | F34E s | aab0

Ny . » L5 &)~/




256 257
Cell 4,2 All N‘cqswemuso Talen uath Keibhle, 617 SWﬂ'oWﬁK}%' el 2-32-0TMM7N1 Cell ﬂ'l A W\Casunp,vwv‘\s Yol Lo tn \LC:L\\N 617 sw*oy-,ql, 24 ;:;4/
A‘\ C-22 gnw'nl\@ns 7 F}” Specimens C’}i l
Dale # | - U OT Flay Date | #a 3 P Flag
elr ol anl 25T vy | 137 my | £355 wy | 2906 O, 3 -1y-0) ] Y m 1300 we | 135T | HUST.
b 25 -0) O +Abh wv &1 my 1350 Wy +45G RS = ~15-0] pm +)30  av +297 v Y371 FYsY W
b -3 o B ¥205 Wy +219 o +355 +460 v’: - 190 Am +S3  my +293 w/ A3 N VUSS a
kel e £202 py FXE3 g | FITE HYSY w) i 2~ [4-0) pm 1132w 1307 _my Y3 wy | FUSTW
6 -21-0f Am | T200 W HES wy 353 my | F4St o | Y20 A .58 md t 30/ mu 4350wl | PSS W
b 270 om 143wy +287 +357 FUSE W w 7-20-0, om )62 my 1300 g 152 4 | HASS W
b x50 Am F125 246 my r355 my rYUSE W i 7-23-0f AM +172 md 316 my T’BWW T‘fﬁ/./\l
G-25-0! P NI, +253 my 357 Y45l w 7230l 2 I Y ) LS LY, +3017 g | b W
b G of Am FI09 FL5T ony +353 wi FUS™) W) S 3Y~ef AN U2 +305 n - +38) w F<95 7wl
b-2-0f pm =101 +25¥ my F352 FYSb ; 3 -24-0) P 416wy +303 ay 35 $UT5 W
12y e +42 wy 5T wy 7355 PSS ) Y >-23-§f A +130 w/ +32/0 .wd 13%] w FHST o
RAPAC P 61wy 257 w #3573 ) + 45 ) 7-35-9) pm +69 .mJ 130% my 1355 md FA6
N30 He + 56 wy F2L58 m) £350 +H453 ] 7-26-0f AM - H03 wy +304 s +3Y5/,M/ $+H5S )
N - 3-0f Om +17 w 255 1 r350 ) FUS3 w 3 -2b0f pm + 59w R3S g 379 W F456 wd
-5 -0 Am 1 b& W +29% + 349 153 m) 7210 Am +2l mJ 307 p/ 137%.0 TUYS py
7-5-9 pm + 5! mu #252 4y +3S7 my U5 ) 3-27-0| om 22 -‘ zz,oz.f‘,“/ F385 v +YS2
760 Am +77 o FA wo | #3949 wy +95¢ ) 7300 Y| F29 ws Py Agw | FIVe gy | FUTT v
7760l pm FUS wy £292 F352 w FHS2 7.30-01 _m 138wy =3 /B 1342 wv | THST m
790l m Y +250 my +35% ) 45w 7-31-01 Am LAWY, Y my Y393 FUS
3 -4~0 o Yb m FAEL pors F 353 wy FYst o m/ _
1100 Am =1 v +275 my 1355 w FUST 71};-% Froen 7-3)-0) M
3<10-9/ o ~19 av X719 +357 W L3t vy . .
-1 0] A M TS ) #359 w) | FesO my
3:J(+ fm o +a7b  w T3S0 py +4ST my
12 ™ +2f W X4 wd + 3,0 m FYUST ‘
Y om T4 ro¥l o/ +362 W F U5l
71y A +94 it wm/ FS75 FUTI m
Y130l pn FISL W #2054 m/ $3bb FA53 oy
716y A 455 w Fa40 w + 370 m F4S)
Mew.2en0 7~ 1eo m +5T #3581 W F36b w +qgj ~
Aiaaal ST | 771 fn y§S m 4244 w/ F306S JUS), ) ‘
779 i~y 30/ /| 3T W Lusy e
S 1 75 ot gt




268

259

p.qsf:)‘ ue Qufmen"' DNA ){

. 5&9(_.1/0\9,-. Q &; ﬁ‘bt.&

2000 Gadt Ffm‘sl\

. SLM' Specimen __Ta

Na &.uc‘a\'\‘\" mgmg:\b \YQ\Q..

—
?ﬂw

Shdsan /000 gpn Gl &S pn HCop - 20 gem SO

<2 a 000mlc  Prepaoce ds Follin s

3.266, NaCl  Lof % 0690y T

oy Y il H‘"
@:qsg NaHCo. Lot 7 23337

#72357:4
J
Homls S8, \__ Siecle Glbians |

20mls Aoy fon P Y15

4uls  F- Pmo,wc-. ¥-/0-0/

¥ VT wate \I‘o 2000 ml s

g\FQQJ' PH 9’ 32%‘ fls‘lf\ Acrua{} ;m mc-l,,, KL.Y) 3’370

Ca / 7/2‘//31

Ene PH q. 6] Fishen @M adoe 13 -626-25L sw llbmw ’

TW ’ g5 °C f/? nm«mp‘lb\. )—IU* c:,(._37'7

el 7//4:/;/ o

@n"u&-ggs“o\" : &\‘.644.0;

12 %7

QC“M.%@.& . ]:.J‘Lh-

/3-626-57 sp S02.7/bb ’

I (Amps/cmz)

10™

T T TTIT

102

T T T

—_
o
&

[BRERERL

N
(o]
IS

T T

—
e
(43

T TTTTTH]

-
O
&

107

= - R R

108

C22 1000ppm CI - 85ppm - HCO3 - 20ppm S04 - 10ppm NO3 2ppm F

1e6 2e6 3eb
Time (Sec)

EC enm

~45G mu )(u)““ey szu#' 3l ¥ Qw‘ 2 /2;/@/

E‘o‘f" ~ 300 n |

SW No 50&1\& OLW——MLMP« . J‘

mg.‘:!gﬁlal___mr\ Steem n‘(- Dﬂe:.uvp-.— ]

X.




260 261
C22113 ¢C Caxlian

S.DDL e . C-2o L\J’\.mﬂ,b Spegime~ Q-2 QJ(QLPCD :

Sled Ko, Soibl gy S toius_ SM*125056 59 pal G 320 _ base Ml 22 77-5.3235 Flles s xyious oo

Eae Uj' H" i 39. qﬁ,q3'7 ’ S‘}'Qv\.‘L uu* * 39. YiT13g 5. ‘SA:AWS sN# 2565099 O@[ &’/)?j/bl
2 FTFE (‘Aeunu (JuAsLef\Q A‘I-'Lac'ﬂ.h A_Sv ZIi -0, USlf\\ Eno wsr 34 q‘q;k‘c‘/ .
Ot 0104 cnuqoqs  oal c/‘//o/ 2 _PIFE  Crewe _(uashens  AHaches At S0 -Tn-02 Ug >

| (rte  Gloy  sp®314047 el 4//1{/0»

Gﬁ[a\n‘on HmCl S’Sd'a'nm /"/CO a0 ppo S(gu
/O,{),aﬂ\ NO_! qulﬂm F- ) BOO als ““&W &§ E:Q Z(Zﬁj’ 55[(}&".’. L'{m C/.‘ SS-’ ‘niom /"603 10.0197"\ SO‘/

/D'o,m« NOS :l()/m 7:” QOOOer pﬂem&_ﬁ_&[[mué_______

1585 Null bet® 00924

©:.24( ¢ NaMlby hot® 923374 46256 o AxCl Lol #® coe92y
HO wls SOy N\ cdeck dobie. o O~2q3‘f Ma HO, Lot # 923774
:l(ﬁm\f» No= ?g-ﬂ;/qs— L/Oml(, .SO'-{ J\ Steck So\dL'q_nx
Yals F- P,u'm,,m -10-6) i 3 Omls A0 Fae~ PHEI4S
+ D u,.‘;\w\ T &(')00,..[: “ U‘/mls F: Pnem‘mgo &-/0-C/
1 + OT tua?l'c.\ |"7;: 2000 (¢
544.:‘* PH = 7.530 /"‘,,Lef\. A-e(,uow.')' 250 mc‘lh. SN#B-?I/O 64/7/2‘//0: T v .
Eao PH:  &Y7%  Foe PH Padoe 13-620:256 s 1bpans ! Staat P> 7.517  Fshen fewnd 900 men awPzou f&l;’z’fl@
. . Eno  PH = .44 Fihen P Puhe 13620250 sw¥ jiopace
7rmvoma‘l-um_ L 95°% /'/.,: 7/~an~on.., e~ _&n /235’002 Cw( ’//b/bl ‘ ' : _— /
Eco4¢¢ ~}¥43 my ’Cu‘”\\q 617 Sryj < Wiy p,.,,) ;).,/:L;/OI Tenrgeistone - ‘?Fﬁ";“'a?fo( , f/ﬂ ﬂfolm()nv“[-ch 5'Wi/4 Ape.o.=l20 37.290
E'd‘f'"- F 08 mo / ’ c ' Ec‘aVM 2 [T A l/enl’l\[g/q ¢ Sm""i)"?f-lllr bal 2/22 (77
£ A?{)‘;(‘_Q > FJOO v E Fp7L > F 220 wm ! ' ’
: ' 73_ Bppleo =+ /SO~
EV ) N /2-620-52 SN'ﬂOD[Qé//O - :
7“'" (7144){"0\ : 5‘//7/0/ Qe{'c'\e»-c.( T F/'q‘éx [3°620-52 SA’# 0o¢977/
77
Test Fapen > Compun _sho-cown shify Qecfant Flescoany Tk _shaades = s//4for
Cuﬂ\m}“@- Sha =06 °\/ /01 Qestant™ £ile = canping | Tecl Eomes CD"I*A" ‘\‘L"':L File = S22J1E
Tes+ 5‘/‘-,.”,, /Q‘/G’“m} Qo«{)ﬁ-a». shotoou Q/IAH Lodnt Ely = S22 F
- \feﬁt S?"QW 0.~ /5\-(9'
ﬁwx‘“‘ N g,,o__ o Ctevice Connnsion . Sete Ciamination = M A Qoenice Sontosion
m,’\b 5-}.4)“;'\6 on Sped mtn 1)_\&—“}, 1815~} _L ﬂ:\.. ﬁo}nr.sa oo Sulaae = Bu LAY A w .
-—‘-M ) “"Wﬂ o W Gain %—"‘ G

(4

g ld-o(

§- (-0

15._\&17%/ 10«30



262

402,55 Rl Lol % poc g2y

263
Ca211dp C2a\3L
A)E (V) ¢t YN~
Stoat oKX 2 390L03 . spd ok Gend N#Il?‘b‘io‘f? I 6/2"/ “ ' >
5. aios Geaiws S O /o ot Wt T G943, Saetea ; 6 /2 /0
Fl\o VJ\' = SC)'!Ln}v;, . E.r\n Uv'\' = ‘ﬁ» 23‘3|S': ‘ .
2 PTFE  Cuevice  Uimashes #ﬁoolugn B~ sO 'Il\ O« U:/v\, 2 PTFE  Caeuee M\r\e.n.s A ache, A+ SO _ZLa~0z (sig.
Prote 104 sw¥314044 oed "/‘//01 Pude  GloY sy 31doqq (\._gy\' Ga/"/ot
—
- e ]
56‘-‘*4':'0« : I'/M Cl” 5’5-,/)..0/'\ HCO} 2(3’/)’.0»« SUI-/ Sb\u\lua - L{ o Gl &S porm H(‘oi 200 0m }Ou
! T T = [ 4 —
/()’,:)rﬂm A)OJ lF'AM F _3000 m(( : p ¢ / x4 l /(')'{)‘Ar’\ '\)05 %.Fpm._iwm,ﬂ\daﬂk&z—mmm

0240, Ak H(O, Lot ? 913294

Ho).55.  NeC\ Lot* 006524

qomls S0y N chocle coldion,

20l A0y ) Fm by Hys

‘fm[( _F- anam o~ §/0-0/

+ 0T wate. 7 2000,

C‘gf 7/2 '/h

.SY‘MA‘ p’?‘ = 7"17/ Fsl\e\. Accm.jl— 450 5"#33‘!’{5

1 Ean F"/ = ¥319

E:l\-us- PH/@‘DL (2-620-29(, 5;4/#70(5205’

_ 6. 240, Natleo, Lot * 92237,
Hﬁmisf SO0 N\ stecle sl dians
20amls A3 Bireme B 4145
L{"‘" F - prtc.wgm,\. ¥>/0-0/
- + DT wate T 2000mll
clod PH s .MU  FEche Aecomed 950 mdo sntzyo ea/ 7 9;4:
[ Ean PH = K 73% . Fosheo PH fube 12 -b20- 260 sw¥ 00204

11
eA’ L= l‘;’o/ ;.m"l

Tert Stanteg ® S’/ ‘//o/

Emmqmlv 75°L ’L//s TAanM)L‘ Smy’)‘/?}- 175 7 ‘ 7Emm{¢;n;~‘-U4L > 58 ° /‘f,, %e«tmomg PN 54/:&2‘ - 753 Gcl S"/A)
- — S i 7
‘ Ecwza_ - ol wy Kcl“\\csf 61 _snsrvq1% Ca 2/7); o } Ec.awwt it | kerth 'ev 61 sw 53991 oal %/22/01 S—
, ' 7
Z '4-4'7"“” 2 7250y £ A—,m[«c‘o = 0\?“’ Q.‘n.cu:',"
QA‘MMQ,L < FJ‘ 13-L20-52 S'V_# 006,12 Sn\u*: [ &U\D\)\‘@o Yo "H'\ Zeas Aia

Tea'}' Faota ° C‘omnu‘stm el\usronun ?/-u/m___@_gsigo\,’(" Ele = Q)l“qb

Cwmnu\»_ /01 u“vd' F}/-c z CAxnllHdo

Qe{cne.acp.f }:.sl\e,\ 13020 - S §'U#’ T25006%

TcH* S‘)’bxmeo 10~ IS""GI

Test Staate, = 5’7//‘//01

Tn" Enoso = "

Qa_“o_ugam_j‘_\icmm__ﬁl/?[m___&dxv{— Fle = $2x13m
Qonpu'lm Sku“'%mﬁ ‘l/llo. ﬂ&:"kv\ff' ,F?lt ol - SY k¥ %4

A i i e A S

3{)!_;.&»% E‘gsn,’ &‘Lm - Ng ;lE,, & S:ﬂg,m Qom;w‘;_w

T€$+ sto lO‘OPQ jO~IS -0,

Ml\r\ an o~ e [V, .
(L-I&-;L [6-15-) 73\1&4/

8190

mplumde:

. Cowle Corrovie. S
”\'\0 <F“4mov [CY $am %%’_,L [0S/ 4(’; "f %j

. s=r7 -4




264 265
0CY2LSCIAS -
A Q.p‘oogs}\m. L8 Pﬁ\(f\ "A\ n‘F AHO\II C-&l #Sc‘/
Specioa~ | TQST  HH 4371 Fb L L "
<'l<}'\_+ L«.J'\“ - 2,9. 2"13‘1'&,), %Aa:)‘bmcus Genus .SN-#/)\VD?D?V CQ{_%{&#‘\K— O\DSQ(' Lue Sep Pa_ ,?L/
Eao wt = 392980, Allay 22 Lod le (OO Gat Fah
2. PTEFE  Caevice U_sosheng 4#4:;\«0: B~ SO ~Zh-07 Usia Pamen oY 2 R i !P 10 * s
‘940*“ (‘-‘o(_{ C/Uﬁ. 3/’—[0"/7 ()4// 6/[///, 4 — Wt"’L 2 PTf‘l: Qﬂe %_MA&G&&__AH FWQW-O Os"\
= ' P(\.o\n GlOY¢ S'\Jﬁ' 319042 CA— Co/‘//()l
SO{.U*;Q«\ - /000 OD/V\ Cl g.s /)ﬂM /V/LO DJQB/MM 5(9:1 &
_ ' ¥05060 _ea] C/oros
[0 gpon D0y D e B 200’ Bu Followss Stadl o B - /2,
. 2 fr .,.,D.O,meﬁsmm&tf@ﬁ Y 39, 444 55,}
3297 MNall 2o * 000924 T ’
ovzwf NaHco, Lo * 923270 Seliise “I (:';YC bl Lot nyssoy
(\ (% 0ISS
47'() M(S SO{?y N\ (7[‘60](, :Olu[ o ™ “. . l
205 A0, oo B2 + B wabe o aon0.l;
“tmle  F- 7 /0, 7
— + (DI (DA\\_:/’M;: ,;2000/ [, Sfoat PH :  AF Take /:i.rlm Reemet 50 Mala SN#33‘/0 Co!";/-"*"/”
“ Eno PH & 7.2 Prdoe  13-620-254 s jppaes
Sank PH : $327  Filee Auieit 550 met sw 33‘10 cl 7/»4/0,
J . -8 #
Ean  PH = 4.21 Fishee PH faoe 126320 -29] st /00).0& ! p“\}e:} asfal i Fl% W) 213 SU_dilor
' Omur\‘\'m E'ecL\moﬁ : PT /’/Ad\' #
7-\‘:’M/D0\«4?‘I‘U~’l¢,= 95° HG 7’444"'\1\»\:‘[‘- .;/V#/ (53508 ('u,/ 5'/4/)/ Qe{‘mme, " /751\0\ - 13621 52 45/\/ 62%77/ ‘J l/ /
Ecgvﬂ/\, = =9 ., bH‘ AN, ent 537Y15 1wl 3//2//@ ’ /tmﬂm‘[‘uvn . 75 °C /77 Theanometen SV /ISTHT € 23/e/
Est = 105 me ! 4 ! - T N ——g T2 L7
/" A’ﬂﬂ/f&n = Open Ctacul Ecoan: =57 my Ieest ey bf7 EW 07602y Cao a2
r ' Elyf— z 403 wme
Solobion  Bdoen itk Dens U
6l vbble, W 2o Jia Solobine Oeacaaten w.th 92557 % A,
Q-n&uu At £ stA /17620 -5 5W¢$"25’UU¢I7 . } *

7c(+ S‘l‘@’l.lhno :

sF-14-0)

Spect ramiaation - G YT Zu-f *@ch
L)

h\o “\- l\?\\ S\‘Qll\‘:\ 0.0 A’“. SO!L Q‘s Q & SptCIM : 51’& '\"‘

I@MM@W&A@&LW

C\ne{)\\ %, :&3%

‘\WAS b':j/j

Cox Rf 59

Test  Foaots - Cmp;;‘ g;,m flzl[ol Q(SJQAi hig "-
COF‘OL)\‘ 5"\../ l 0] Qc(ﬁgv\j— bl otsasclAl P~
Tt Steppra lo—ts‘ o —
P&mmw ~ N Sl.r\ ob Cennosiee , ] ~~
w m@\e«shn S\'(..«. o+ Spaumcr\ ﬁl‘ )&\3%
Covie, o wh, Gain Qi) 10-io 5-/4-v)
i - A .

L7k7



266 “MWLW 267
' Ret‘)Agénuq\'.u\ oo\w\:‘gx oy M\‘b‘f G-
1 Qosechue | See ?b' ey
102 0.90 SDe«thA N A’“Q\l -2 A + Fm\\r\ .
I~ : lM“Hf\ o pTFE Qaeuiee WQS\\(A- A*H'»«‘,\\bo A‘j" SO ZA-Oz US/M_ ;
— 0.80 ] p,w\Q Glo s 31404y tol 6/‘(/01 l
Potential :
103 — — 0.70 F———
I~ —_— S*Q(\:‘" u./-\_ 3% b 30?;_ SAIL'LDAIQ(,S S"/#/;'s'09099 04/ 6_/2&/)/ '
— 0.60 —
~ Current Density — L Eno Vu+ 3%’5*‘4?5’&,:} 1
£ 104 — — 0.50 . |
) | ; e
2 — 0.40 8 r"--ﬂ»—- SblU\“‘:gf\ N o b.S‘m Q\
& i<10° A/em? at 214 mVg, B N “"‘“]r S ¥4, Mall Ll Eeissey
£ 105 — — 030 3§ '
2" i< 10 A/om? at 132 MV, B E + Ux ‘*&W 00 mls
= — 020 8
= — et PH 5—5’"’3 .J\ca Accomed 550 mg,l_gm w330 el Z' .:;AL_J
g 10° — — 010 B Eno  PH b- 701 Pucbe  13-630-596  sw® Moop 0y
C22rp59 — 000 ” ‘
c-22 heatlf)a77-8-3235 — (PAL.\{:&L& . AN mw\ 4 213 sw” Yoy 1
-7 — Filler XX1045BG11 — -0. .
10 O.IITVr[NaCl | 010 — Omm'\m F’ec. el ] M PT FIAL
95C
— -0.20 — Qe:‘vu-euc, . f".sl\(m 13-6bap-5a sw Sf-zo 3245
108 B 0.30 ] ﬁn?{ao“‘u/le . 7S °c H? ﬁ(ﬂmmm:?low_ 5‘1/ [S245 Oﬂo/ //29/&
I [ I I U
0 5,000 10’0,00 15,000 20,000 25,000 L F«:nnr\‘ ~35Y My , (o 74\&“ 6 197 5/U 6576 a2/
Time, seconds t - + 19 7 7 (’-&-——C‘HL—;L??Z‘”——‘
— T = My
i\ : Sol ks Dc.&gmot[cco with 77~999°A ‘M)‘
ﬁ-\M , 5;/31/0: '
il
/ Cnulk_ By tua o Qe ¢ ; On /?~‘/ ‘pce,{‘
Q\b '*'ll\'s. 54“4/\!0"\ [N Al Q EQ [ XS g£ Spwmk M sis:m.m.
. ‘Jf‘ Daa kta Sm:& mmg dhe Mia T Lag‘)(m oA Ou*!ll){. Sud.'(-\maer
— (°1¥ S/)eunu—-—
e an(‘a\\ %_ﬁa'%if
i
e

7= E:&JV

Dda Seven 45 €23 20606

9- 10



268

269

Q@Pe_gm&)_aa @o¥e~\~.9,\ o A\\m’, C2

Vo)

0‘33&*: ue ' See

Pt 4
(4]

‘102 0.80 Fﬁ Specimen 3 A”o\,, C-22 nAWolr 600 (on.t /?'n/‘s/\
- L ‘ vith 2 PIFE Qgevice Ldachen A#Ae"\en A SO T.-02 (Jsiay
Potential —— / : P ol
— 0.70 MI Pn,o‘\m blotf s 31404 n@/ ‘I wa
10° — — 0.60 — —
— S“an:" M+ : 3%.‘78’5"8’2} 54'\:5!*04.:‘@;,3 S‘Mﬁ/RSJofU?? (ha«/ 5/2274/
. — 0.50 | ' : 9.
~ Current Density - ,,.._._.___A/M E'\o u«/\— 3c’ Ci7‘73‘{}
§ 10 — — 0.40 |
< B Sn‘u\‘l‘bf\ : .S~ Cf
3 i <10 2 — o030 § i : Z
.‘g . 1<10? Alem? at 348 mV B SO | 5?.“/‘/3 Al LT %oiSsey
5 10° — ) - - ; '\,)
5 i<10% A/cm? at 89 MV i 0.20 .é + DT L\_gg:"(f\. I 30(90.«\’.(
~N—d L ‘
= — 010 9 f
E - ~ i Sfant PH (22 /:;‘s}\ev\ A-ocM.:" 9’5o me:)'m Sy*gl’{f'f) CQLZ/Q/QL_
S 10t — — 0.00 B Eao_ PH 1351 Pache 136206 -29  cn* JLop 208
C22rp60 — -0.10 — 7
.| coveaarmsnss - | Phediodd © FOiG meced Bavy  saBapor
7 —{ Filler XX1045BG L b
10 o.lose Tw NaCl 1 -0.20 ! Couaten Elea‘-mab : P Fla
95C — — .
— -0.30 ; . Reltnenne * ’ 051\9_'\. 13-620-52 sné $2033 ¢
B Tempenatone.. 95% He ﬂ(.'ln\o-ﬂ\c‘,'k .S}v* LIS744 Cal //29/0/
108 I , I , -0.40 A fe ! ’ Tt
0 5,000 10,000 15,000 20,000 25,000 | | - S~ > o { "f’— 2
Time, seconds 3 ' 2o an 315 ™) 'Le.'Hs‘el b s mw—vwl J/JIAJ
‘ | F:‘/J‘)’ s +119 mis
A= c;/%, Sobbiun Dempndlen will  99.659% A
|
' -
gpma.__ l:5Aajnng.o~ Cﬂiu-c_g Cortnsio~  ©n /}‘-/ “ij
@u\.b ‘hfd‘ 5""w\m\, o AN Sunga_g.u_nf__éﬁgg:mk Oon ‘Lc« N
S&WMLWQ L5 Muw/'
Q(LAID‘\ el 2
-
u o (S~

7/5:/5/ /

Dade Saen ds  ¢va 00




270

271

QQ.‘DASS;UAH [ Pb* eo\.\u A-\ g& A(lg,if C-a22

drediive @ See 9%*" (<

14'“«!;\, C-2 u&\gea et e 600 G)n-+ F.’stL

Specienen -

JHLE

-2 [) 1 |}
10 0.80 vt > OYFF  Cweoiee \u«;s\r\u\s 'H"NQQ\ALQ At SO 7 ’Og ng,_; -
— 0.60
103 — f
~ Shant WX Yo, lx! "/lg, SAMAB«L:NA swﬂ’ [2.505091 tal L/JZ/#
— 0.40 Enan W Ho J16Y,
« Current Density i N 4
g 104 — {
< — 0.20 - Seledian L 00t QN
= i <10 A/cm? at 98 mV, - K Osgg, Mell Lt Eerssux
g 105 — _ 100 B + N aden Yo 200005
a 1<10% A/em? at -32 mV, E
2 & Stk PH = 5953 Fichen 3z ;
(™ — -0.20 "y
S 10° — i Eon PNz (-954 Padoe  12-620-240  <w F/lo028x
: — -0.40 —
] 77 83235 Dbl © Fe NG mem! Fawz s ¥ y106
7 —| Filler XX1045BG11 ~ . . -
10 0.5 M NaCl L oo O-:.-.-A“ Elechoge : T Fl'“(}- i
Be - Releaenne F‘.‘s‘\m 13-620-52 SNV F2L03 Y5 .
B FWDM:A\UAL - 95 My Theamp ‘} N'£ ™ C'd/ 4
108 T T -0.80 ' 4 7
I [ [ 0&‘“_1 " £
0 5,000 10,000 15,000 20,000 25,000 Peoaa 3 136 =3 sy keithle, ] qu&f‘?n 2L m/ ;/;e,/@
Time, seconds = - + 159 s / s
1 4
<l Mem bgﬂgcm, en  witl 99.999 % ,U;L
\ 7/
S'Dec:mes E‘/Aﬁ:mgi;m : Nn C-!LMLCL._QAMAL:_QN Ndieeo
VnRea. mitansCen . N Mee P 2 '.:., S_mon_ lae ‘0
+hat weae o
)
l/ - f— Sfmug,m_____@gﬁn\gl\m . -cumHm—\Yu“lg/ . (0'(4?‘\ %. Jd73 2
I 4
?ﬁ;/o/ 1 2o, EN/
L “A\‘ a8 _Sav A‘} Can Q? b) 2-7-01



272

273

- Qe{)nzssiua lan ‘? oste:\\nn\ «g&— M\m{ ¢-)2
O\D'S(’$rioe See %— jad 1 84
) ] Slﬂu.;m&n : A”b_\j QU2 u,t\-oe«o Speu’m% (0o Gn"‘\l—;n}slx
10° 0.80 n with 2. PTFE  Cpedce Wathens  AMaches AF SO Zn-02
Potential B Lsiay ‘PA-Q‘Ln lod v * 39040 (‘4[ ‘/‘/A]
0_ A4
— 0.60
10
B Shant ot "/(9./‘3‘/"15&L Spa Lcm)ons Sn dllhafogg el é/?;/ﬂ/
— 0.40 | Ban ). 40 6953/5
: B 10 B
: g — 0.20 « Sﬁ“A‘:(ﬂ-\ ; . O0S m C_l
t & o . R ¥, pall Lot erssor
? § 10°5 Current Density L 0.00 E + DT (AJQ:L w 1o aboo mj.j
a 5 |
- - B Lo
§ < 10 Alom? af 540 mV 020 staal PH (.43 F.‘&L\@WA&&Q@&tmmié:ammzf_mﬁji%om@é%%m
3 10 ¢ scE i Fao PH 6931 e 13°620-29(  sw®/l0020y
| i <10 A/cm? at 289 mV, | oo - .
‘ C22rp62 e ‘ . 4
| cuner i Plehiatd © Fewe  mel Tav3  swEayor
7 Filler XX1045BG11 iz . =
. 10 0.001rMNaCl | oo Couectin Elec A90e... PT f’/ﬁ& y
95C Qo_\'enfnca . )Z:s}\e,\, /3-620-52 Sa) T 203045 et
- Jempeactuae 95 °%C. )‘% ﬁﬁdmﬂm&?ll,\‘ f'v:u 115745 {‘n/ //2 9/&;
‘ 10°® 1 | | | -0.80 t " / =7
| 5,000 10,000 15,000 20,000 25,000 Eeoan. 3% w, -39 ke Hley 6N Stvﬁ OS"K,MMWMW‘
Time, seconds ) Fo-/' o 17 6y r
' 1
| Sn‘u‘\r'.‘k Den»mo)] o with 99995 IOA N.‘L
. . =
S'Q& lon v E‘ AMAA@%MMWM&MMMWW@MJMMW

C—;b‘o “};v\+ s”“id}ﬁo\ o 4’( Svn'oﬂezs g'e

S,w CLNen

WSV

7-7-9/

Gueaph £,7 78>

AN =4

Ocla  Sawe #s  Tad 2P 63

YN
// 7




274

275

Repassivation fotedtigl ot Moy c-2a

dovectie 1 See £ %54
02 0.80 —— SPEumee. : A“m\: G- \MJ\D!P 600  Gnt Fmsl\
i e '\—\\ . (’TrE Quevice ms\\m«. A"“-A-n\\en A S0 _Ta-0Ca
Potential - ! ()Qlf\\ P‘\A 6)'04 SN.’ 314044 (‘er b /q/OJ
— (.60 T qg L4
10° — L —— -
S‘L&'A‘ k.* 3 ¥.3) %0 Q; Sa_a%‘cm)cms .sw#’ | LY 09099 QAJ 6,/?*”’/0/
040 ! El\o u.}\" 35, 2‘:) 73-2—”\
- n
g L 020 \ ' -
< = Sl Men - See Nall  + 26~ NalO,
- Current Density B 1 ) 4 4
= > seY4,  Nall 2o % oissty
% 10'5 — — 0.00 :g 33ﬁ %’( Mu”ﬂa L@t ¢ Mhﬁab‘/
2 - E <+ Tt UUAT\'O\ \Yu 2000 (A
[
L
E i< 10° A/em? at 373 mV — 020
6 10 — S - syaat PH 6256 Flsl\_c~ A-nc,umc:\ 580 om)(:._ stz cal ’A;Z{u
1<10° A/em?® at 240 mV ey L _0.40 Ean PH 7.9 PAAOG. 1%-620-2%  enPsionaoy
82222r ll)|6e::1t 2277-8-3235 n j
107 —| Filler XXI04SBG11 Pehdiedal @ FONG  mond 273 su¥ 40
0.005 M NaCl L _0.60 O]
95C i (‘Dw\\.,.. E’g“‘\b, ot PI F/aL
5 0.80 ‘ ﬁeﬁtxe ~ce, si\eA 13-b20:-52 _SN# F203245 /
10 ! I ! ! 72-“{)(4&‘;‘4-4 . 15 7‘{7 ﬂenmnm n;{k .SN—L// S7¢44 /,/3 9‘47
0 5,000 10,000 15,000 20,000 25,000 ) N ,
Time, d !
ime, secones ! Econa: S pmv =490 kp,/’“e« 6! 5"’#05‘7'762 Y 0 tJ J}/97;A/
Epf- 1% .
7 o
j .QBLJXLM- De mg_“\ﬂ-s wt +l\ 77-777.’4 NL
e Cme E:A«J\g)llg N QAQ\)‘.Q’ Coanasine  Nalcen
BS oo ik Sleialey an Al Sunlases of Spaciac
@»W — % ngm._i\zé_m._&ﬁ,\é\m $oa Do e Cuaph 02230
) 1974/ —— : f
II L 3
- Osle Sams A Co2 0 1Y 9.\ ~0/




276

277
QQDA-SS‘IUQ:\‘)Qp Pﬁ\to\\"Al Q"“' A‘“D\l Q-2
T ——— i !
e\cm'A‘.uo : See P(,;*LI%J
——-.___,4 "
" Cpecimen A" lb‘( ¢ -2 We\ng SA«.olr A (] ) (Dm'} /_:l'nl.cl\
102 0.80 E— I i f
L w2 PYFE  Qaedice WU / athee AY 36 T. -0z
Potential B | | Usins (oi04 QN*L RYKI0IN] ¢ \ G /4/61
— 0.60 1 g N o
1073 B N
54‘4'1:'" LJ\" 3?'010595_ Ssa:l:mmu.s gﬁ:ﬂ Y5024 gg] 6/23/1/
e — 0.40 | Eno ot 27.990,,
. Current Density | e e
g 10"
2 — 0.20 @ Sb\u&‘m . .S NGl ¥ 10w Ng UD,
& 1<10° A/em? at 358 mV,g - RJ Ss'.l-iq? Nall Lot * grssiy
g 105 . — 0.00 E IL qq o Ma UO: Ln‘l' Z (5(')%0“
% -6 2 N -
a i<10° A/cm? at 246 mV = ~
< - g + th watea To @{)@Qm[f
[*] .
= —— -0.20 - 2 f—
5 106 i Yok P (.57 Fishen Poiond 950 mib so®ssto el 70
oo Eno _fH fahe. _ 13-620-26  qw?jio020y
C22rp64 ) ’
C-22 heat 2277-8-3235 B
1077 Oller AXLMaSaG11 Pm\m\r: achat EGS( moeel %273 sw¥eoq
. aCl+2.0MNaN03 — -0.60
95C , emuA(/\ E’t’c‘l&g@a .’ PT FIO”»
. \' Qe?‘\tcwoc, N Fsl\u [13-£20-52 5'\/# S‘_‘lrsg'\t/\" ek
X -0.80 . -
10 l ' T ' - Teeptasden . 45 H, Hhpamond st 11590 (. {/z;/e/
5,000 10,000 15,000 20,000 25,000

Time, seconds

Tl\‘:“n "\

| /.
Ecoan = 43 ;v 21 k giﬂl P;I L1 SN#OS?%QP ﬂa/ J;/-?ﬂz/ﬂl

Elpd— = 4 00 my

Snlu\\"o«s B*AC.'\. Lto LLJ"'H\ 77-977,04 N-,

L

Sprime  Egominalinn Ny Caesice Contopion

f 13
(,On\& \F.A'(‘ <‘Icmb~;, oc Al Su.L*QAcA A‘C- Sp:()m.v\.

oo oy >

A

¥ S“Dg.u‘n-h !Qo'\' Sqveo Qg‘m\“\\m ‘t,m :Q“d‘“q,-\ \Yeg ny
‘ Al

7/ /// Or /

Yot

F&; 7Llf } R —~—

Octa  Sevee B3 C22 2 o5




278

279

Qe{)a“s‘s]m%m PQS(?'\A‘MJ QQ Ann;, C-22

b\DSeC\*i ve Se ' P;‘ i (S"/
102 0.80 -
| ‘ S'Der PO | ,n\lr C-2 qu\oe,o Ss«'olr Lot  (as /-.'m':l\
Potential | e | . Witk 2 PTEE  Cuevice  umshens  AMaden AT S0 T.-0n
103 i ~*~4 us‘.,\a Prsde  GlOY 3140y ool 6/‘( 0
- s — 0.40 '
Current Density ‘ S“‘m:\" J 3%-25036 SM\‘M:Q, 5 QN*[ 21405099 d 9_} ([2&@ —
o~ } ~ —n 8‘.
g 104 — Ao w’\- 3 3‘)‘(’3{; :
2 — 0.20 “ ‘
@) ———————
& 1< 10° A/em? at 356 mV gy - 7 Sddien S Mt v .o A B.
£ 105 — 000 § X PR
g i< 106 Alom? at 244 MV £ PEAty Mnll fof " Rossser
E — é 5’5‘.015‘ MO\UOJ Le; .06L04
g — 020 + DT waben Yo aneoml
5 106 L )
oo — 040 Sk O 7010 Fishen  Ascnd 960 mote  su®3340 ool 7;/33 A
I
-2 heat 2277-8-3235 | Eao PH 1-16¥ Padoe 13-620-2%¢ sv ooy 0y
107 Filler XX1045BG11
0.5 M NaCl + 10 M NaN03 — -0.60 L
e B Pm‘\o&us_“&;} . Eev G mog %273 s 110y
Cowﬁ\m Eledtrooe . 1 Floy
108 | | : : -0.80 ! - v ] —
| ‘ @estcv\mae . Fiheo [3 =620 -5 S 203243 ,
5,000 10,000 15,000 20,000 25,000 Tempeastne - 95 % H  7h hMN,/&\ w)isIe e [ /29 Ay ,
Time, seconds ¥ 1 1
J“ Frona t =330 ay k-e:‘“\\ull e SN#bS’ﬁblk Oa], 9—/23/él

Ept:  +M v

-1

Ss\u\‘.m \ew&h wl"H\ ﬁ‘)-%?% A');_

Spesio i P*M'mei'm :

A)a Odo.ncr Cmmnsie«

G y Lol . _ox S

wtm.&phhmm s Gmwam_iw

TSNP

DNa  Seme s C22 2PGL

1//3/0;
T -



280

281

":rm(‘)eoeneg ng\:a, an__ G- ‘CMN %,# 2A5%

Current Density, A/cm?

102

103

10

10

106

107

108

Potential

Current Density

i <10 A/em? at 396 mV

1<10° A/em? at 285 mVq

C22rp66

C-22 heat 2277-8-3235
Filler XX1045BG11

0.5 M NaCl + 0.5 M NaNO,

95C

5,000 10,000 15,000

Time, seconds

20,000

25,000

0.80

0.60

0.40

0.20

0.00

-0.20

-0.40

-0.60

-0.80

POtential, VSCE

10*

10°

N 10?

10"

—— C22pcd72n1.z

\\

100 (IR | L L1 eenf L L 1itil 1 LI [ NI

102 10' 102 108

10" 10°

Frequency (Hz)

10* 10°

[ WE]

|

ol v

sl 1

10

107" 100

10" 107 10°
Frequency (Hz)

10% 10°

Paiea To S%rvl';p 72;%

Z'I

104

108

102

10"

T T T TTTTIf T T TTT T T

\

10°

T T 1T

107"

T TTTTIT

1072

T T TTTT]

107

————

|

~

Ll

— C22pcd72ni.z

NN T R SRR TIT] B R ETIT!

10°

10" 10° 10° 10°
Z!




282 283
Tnpesence  [es] Tay on (22 Lape @ 5% : RPpA@mML& A-nt'n{ ¢
4@"0\ TGS"’ QUA N - h\:\cu\\u L See Pa, ¥ (¥4
:_W Spgu e A“w Ce Uur\qgo S‘Aeu’n-u. (0O Con.a’}' Fa'm'sl»
—— C22pcd72n2.z — ass “4\ 2. m Odﬂw&&é A—ﬁ_a_é\_eg 4+ 90 " _7:\ "&?
‘ ] Lsiny Gaw"m (0(04 sn® 3d0ey Qo( b /‘//bl
v/ J— 177
\ B §+m:\- J/\' : 40‘/396‘{} SAN\‘Miuux Swﬁlgmmgi [:gJ 6/@5/0/
\\.“\ Eno W‘\"> Ho. 16149,
" L ool g el xﬁml‘| N 1 o o RN v
0% 10" 10° g0t 102 103 4 5
Frequency (Hz) ’ N Solutten S Nall + 28 My IU(),
Se4q, Noll _Lot®pissty
4299, NalOy Lo?* 006607
100 % 4 o j\ L §
h - I ous o 2000 m
N S ——
s \\ 10%¢ 1 St PH G.2%1 Fishes Accwmed™ 950 mefen_switszun edf /%/Cr
£7°0r \\ - T Cmﬁm _ Eao PH CIAT Awke  s3-020-29 s *lporoc
-25 - 103 . —
o D | | | \l\ B 4 / Otet: ot ECN G mowl %273 sw>er
L td vl v pveil gl T - " '
102 107 100 10" 102 10 10*  1g8 T yd _ stua\vs Efeg;ngc N PT /’/4\,
Fre 10 g : / 1 ee’(‘u\.o\-ee_ . F.‘;Lex /? 62052 s z A0V YIS .
quency (Hz) E / —
C Y Tcmp{«o‘)l‘unc . 95°% ff:, 7Ae-4mon~nlo. CN-E'//5"7‘M /‘a,/ //29/@
N 10" , :
- | Econn = =4St Kethley 671 guPosv9eds  pal ;/zz/az
i £/t > Y0¥~
10° e ! .
E , Sb‘t}ﬂ'w\ BOAQ.«AT\ ) e 7LL ?7777‘% A%\_
107 &
E — 30&:::1::1: Eiﬁgln&Ll 2 Mo Cepo, o~
10-2L1 T T _,] Goln 'bf\.'i— S*AAAZHLM_&MJ&%*W
10° 10 102 10° 104
z —— ¥ WA:‘MM*QA‘M‘ »1 ,
05 \%‘?}V 9-13-0f DAA SAun ;43 622 4P (] ‘7//7/0/




284

Current Density, A/em?

102 0.80
Potential
— 0.60
103 — |
— 0.40
Current Density |
1074 —
— 0.20
1<10° A/em? at 432 mVg —
105 — . — 0.00
i<10® A/cm? at 337 mVg
— -0.20
108 — B
C22rp67 — 040
C-22 heat 2277-8-3235 |
1077 —| Filler XX1045BG11
0.5 M NaCl + 0.25 M NaNO, L 0,60
95C ’
108 I I , , I -0.80

5,000 10,000 15,000
Time, seconds

20,000 25,000

Potential, Voo

285
-\ﬂw QPPAQ;M#XQL_,_%AA_*Q&‘MAILV C'a«l
B Q\D:S:Arlm P See (P«U_*IW
;___\,w S‘qg‘.m@ A ‘nv 2.2 lu',\og,n Smw]t Lod C'm:;' /::'m‘s,\
luu*‘H\ -3 PTFE QMWS&'&A }4'#0_9)\0,, AJ* 50 Za-0> Usi}
—_— p‘w‘\m elo¥ st 2oy tal 6/‘//01
staat B 59933, Sentesios sotayosors ol z//za/s,
Fao uk 3y. 59052,
Sb\\}e'mﬁ z v S e Null oy e '\L.MO;
«9.&15} Nl 2of 2o/550%
| | /(,,am} e /\)0 Lol onebdy
: ‘ + S Iug)(&s To .wrmmlf
Shoat P C-S76 E‘sl\e\ 950 Mc)/e\ SA ltf3;5"/{) eo/ 7/?‘3/’:
| Eao PH___(.571 Luche __12-620:290 s/ Plepao;
Phodiedd © FENG  mocel T273 s gyos
? (_\ow\‘La E,eo adog * PT F/m .
" Qe&mmee : F.’\Lc\. /7 620-52 5"/ 5/2022."3'
o 7}~’de¢4~7(uﬂ£ . 5% /72 TAwme»\b)[h sn/ // $7%9  onf //2?/0/
! Lomare =460,y Lp;ﬂ\’w AN 54/#057?@;& Cal _:;Z'z%/mwwww
prmmre /
Flm’- +id o

Salu’L:‘n.\ \oun&*tn w.‘?LL\ 7777?% M’q\

v Wb " S— N,_ Cae ulee ¢ BAAIS G

61,\,,4 s Simgi? an A Sm._L.g.ﬁ..aaﬂ

¥ Smmwwb\ Te's\’s

, ]
Oate Savo #s  C23¢0 bk / 5/\“ \'; j

77771



286

Current Density, A/cm?

1072

103

10

10

107

108

287

Repassvatine Rkl ¥ ally o

obta:ﬁ‘-lu v See %,. .515“/

sDeumg» Mloy C-22 WMWL

Potential

Current Density

i<10° A/cm? at 426 mV

i <106 A/em? at 333 mVigy,

C22rp68
C-22 heat 2277-8-3235
Filler XX1045BG11

0.5 M NaCl + 0.1 M NaNO,

95C

5,000 10,000 15,000
Time, seconds

20,000

25,000

0.80

0.60

0.40

0.20

0.00

-0.20

-0.40

-0.60

-0.80

Potential, VSCE

W PE__ L&*#MM.&.J&T.___
p +h 2 oY w

cdaat & 350935, : # ¢ /72, _

Ena aJ\' 3.0 G}Y{

ColVon ! .Se Nl + .03. Naklo,

S%.95 Aall  toF? osssOY

”‘flg? N 'UO, Lof? poete4

r o Wnb

Stak O 4319 Esw@m@wﬁ_

Eno PH G 710 Poo Lc L3620 29 s&"dm.a_ny

bdebiosld: 6«6 mesel ®ivp  suPamer
M‘lﬂ(&&ﬂ‘”— . pT FZQ(

— d
Qefoacnce.  Fishea  13-020-52  sp®sagaqy ;L

7&%:49:&1:10 o 25 H, WW#?A____

Ceoate  “39%ms _ku':b%vl 61  sW¥Festtar ol %A%t

ijrr +131av

Sehidtor Deaeaoles M 79.999% N,

2 ‘Z’L‘J f cd""

fau__ez___ﬁ;&mw&aw
(?zo\.__jh&*‘ &nh" oo 4:[ ,S_gg_&gu; 6‘(’ SMLLMPA

Sasea Dok ds C

il s Sl *7%——'
WW



288

289

chﬁ;ﬁ&iwﬁimmwid&&\:&xwx&“ﬁﬁc*m

ohm% e '- SP. P?‘ t‘ l‘_('j

Current Density, A/em?

1072

1073

104

1075

1077

108

0.80
Potential
— (.60
— 0.40
Current Density N
— 0.20
8
i<10° A/em? at -10 mV g — =
—] . — 000
1<10% A/em? at -72 mV g =
-
&
— -0.20
C22rp69 — 040
C-22 heat 2277-8-3235 B
—| Filler XX1045BG11
0.5 M NaCl + 0.05 M NaNO, L
95 C 0.60
I T T T I -0.80
0 5,000 10,000 15,000 20,000 25,000

Time, seconds

QML« redem A“QM\I.W*“Q,;&WWWMMXM“ W..m.ﬁ.o.on.ﬂ_@;&r f F:'/u'sL

w.H\ A PIPE  Qaculee MWJ;# SO Ta=C2

Uslo Prodo__tiou  su*3cioqr _ Col Glich

Slaad w37, 34851, Sacdedions _sut 12509090 _oef L/zgél
El\ﬂ u./\\_ 37 70 "’L'Z.

Sl u\im ! S Ma) SM_._.S&..M&UO;*MW

Swde, Nal| Lt%olssey 43455 M, “oises

4 O e Yeotomdds b0y ke To soml

i

Slack PH 0302 shde?l  Frhen mit s50mcde sn®3900 e ;ée,é _
Eao fH 1-237 Paégg 13-626-396 s Jlonaor

eddidt © Eese A W & S Vi /L 4

Coueen & leo“‘moc e Ff&s,

Cedenence - Fisher 11-620- 53, v sa032495

Itmﬂe.vane 95°%. /‘l, ﬂmwbﬂi 744 Ccol !/29/6

Ccogart ~21Smv @m&, o1 sv*osmear cal _2/2¢,

Ept =z +1tey

Stlkier  Deatastes  wahh 14991 % N,

will Helo 'P.srm\\.\ ( 700  Cea 30000 se.

u,xLﬁpkt Soldhine 21 with  Yomle Sldien ®a . 15,000 scc

:ﬁ-in__w«lﬁw_ga...edmaunc

/}*‘“ b&;})/ Gda 9. S‘h‘.nmb_ﬂm Al Sunface. o% Specie

L ! ZAV/M /

Doty g As L2 8f 10 %14 /o1



290

291

S - PAQSSIU&— Co A\.{;‘
—
— A - e -2 b\_uk»
| Q«W To 2080 Gm’\' /:;'m'sL
102 0.80
Potential i —] W&z«-
— 0.60
103 B
Pt 3\\ 1A*€ha\ /ODO 04m ¢ 1
— 0.40 #,. -
~ Current Densit) | % 2?2“ MU éf 0/5S b ¥
E 10 ! + D’_l:- G .&"‘e-\ To Jooo.n,s
2 F— 0.20 8 l
3 i <10 A/cm? bt 474 mV — @
% . Sce - _: <laat 04 C.622 Frshee  Auimid 650 maten 503240 ol ;é{o/
10° ) — 0. s
2 i<10% A/cm? at 186 mV, g ! LEoo £H 1.0%3 /9/‘/ fache /3-620-29¢6 qyb//oogox«
£ i g i
& 020 T - Z f—F
= 10° ‘ /[ tv#.‘l&:l'cmf . g5 °C f7£ 7Ae4moma[os. s C96-377 CQ'/ 7//‘/0/
@) - r 7 7
— -0.40 T
C22rp70 ‘ , .
C-22 heat 2277-8-3235 - — Rﬂ(ﬁ&‘[na‘sﬂ“ : SOIO.LIQ_A. 57
10”7 Filler XX1045BG11 1
Tnjected NaNO, at ¢ - 17,000 second — -0.60 " —
t0 acheive 3.05;\:Na_NO§ e - = Celenenee - /”/sAM 12 -620-32 oo 7768~
95C
108 : - -0.80 B ~ . - —
| | } Econv * "26Y my l(f,f/\/e‘/ Ll swtssiqs el 2/2?%/
10,000 20,000 30,000 40,000 . ?
Time, seconds “ E:/f = 1 34 M)
bbbles it 79970 % N, stk 0, Tuap
! N\m.vx_gm_?ezwmﬁgnm'* Deas.\ O 20°%C - 40°% - (o®c~ §0°C - 95 %c
‘ AJ" Lac\\ Tr..o Lon 6 Onws \C«\n Gg, 1w & Ig-“eang‘, dan Q;‘c&igaa M._____.
| R i — —
No g'f- Q‘Q‘ QQ.A!.‘.-D&I&-—

Yol sleate :[2, Zg Ll

TC s'\‘ i D8LOm 7{/!0/;
Mvw ’!kﬁ-



292

‘__._\w_}
B — J—

10* P E— C22- 1000ppm Cl as NaCl @ 24C for 144 hrs. L

—0— —

103 C C22pcd73n1z | et 1.56'7

N 102E VM . B
C 1y T i P_
10% Sy — —_—
100E1 vl vl et el 5 ool ol 1t A 1.09-7 I~ T
-3 -2 -1 0 1 : 2 3
10° 102 10 10° 10" 102 10° 10 10° — -
, Frequency (Hz) S— P 3 .
£ e
7]
-100 — Q -
I ] 5.0e-8 -

75 - T § —
I i ' 7 s —
::: -50 j , L

-25 L —

I 0 S—
0 Lvod el el umb gl 1T I o
10° 107 10" 10° 10" 10°  10®  10*  10° —
Frequency (Hz) i e
4 J —_
10° ¢ N I -5.0e-8 * : : '
= —{+- C22ped73ntd ™ ‘ 0 250000 500000 750000 —
i g r - — Time (Sec) e
10° = 2 : ‘ r.....
- ZFFFFF —
10?1 S—
N T
101 i M \
10° ] \
10-1 ool Loyl Loy L4l
10° 10 102 10° 10* e
Do { Y/as]e ‘ Z' —




294

C22- 1000ppm Cl as NaCl @ 40C for 144 hrs.
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C22- 1000ppm Ct as NaCl @ 80C for 144 hrs.

C22- 1000ppm Cl as NaCl @ 95C for 144 hrs.
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I have reviewed this scientific notebook and fin
it in compliance with QAP-001. There is
sufficient information regarding procedures usefl
for conducting tests, acquiring and analyzing
data so that another qualified individual could
repeat the activity.
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