Initial Scientific Notebook Entry for Corrosion of Dissimilar Metal Crevices as a
Function of Solution, Torque, Area, and Dissimilar Metals

Title: Corrosion of Dissimilar Metal Crevices as a Function of Solution, Torque, Area, and Dissimilar |

Cm./’mw{,,-,\ ff(,,,,\ N@@L ok Mo 7€% Metals

Tests Performed by: Xihua He, Div. 20; Brian Derby, Div. 18

1ed # 20.0¢503. . : . , _ o _ _
P(Dj 0( 26e03.0f.32% Objectives: Determine the corrosion potential, crevice corrosion repassivation potential, and crevice
- corrosion penetration depths of dissimilar metal crevices as a function of solution, torque, area, and
dissimilar metals
CONTROLLED COPY N0 3/ S

Proposed approach or procedure for achieving the objectives: Tests are conducted in a glass test
cell using a multiple crevice assembly consisting of a number of grooves and plateaus in accordance
with ASTM G78. In this assembly, the serrated crevice former machined from base Alloy 22 or
Titanium Grade-7 contacts with the crevice specimen to form an artificial crevice with 24 crevice
sites. Then immerse the crevice assembly in solution to monitor the corrosion potential and perform
cyclic polarization to obtain crevice corrosion repassivation potential (see reference 1 below).
Penetration depths are obtained by galvanically coupling the crevice assembly to larger cathodes to
initiate localized corrosion. The crevice specimens tested are mill-annealed base Alloy 22, welded +
solution annealed Alloy 22, 316L stainless steel, zirconium. By varying the surface area of the crevice
The materials and craftsmanship that went into this product are of the finest quality. The pages former‘, torque_ b?t“{een dissimilar. metal contact, ?md Combination of dissimilar metal C()'I’ltE.lC'[-S, the
are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will corrosion of dissimilar metal crevices can be studied as a function of torque, area, and dissimilar

not smear. And the uniform quality of the paper assures consistent rulings, excellent writing metals.
surface and erasability. If, at any time during normal use, this product does not perform to your

i expectations, we will replace it free of charge. Simply write to us: . . . . . .
Boorum & Pease Company Equipment: Electrochemical test cell with multiple crevice assembly, Solartron 1287 and 1480 multi-

7 Cli“‘I‘;‘:tR";}” ?(atr_de“SC“yg NY 11530 channel potentiostats, temperature controller, thermometer, pH mater, balance, torque screwdriver,
n: arketin; ervices . .
p caliper, microscope.
Calibration and due dates are provided in data sheet for each test.

The Boorum & Pease® Quality Guarantee

Any correspondence should include the book title stamped at the bottom of the spine.

Materials: Mill-annealed base Alloy 22, welded Alloy 22, 316L stainless steel, fitanium Grade-7,
zirconium. Material heats to be added prior to testing

Specimen Specifications: crevice specimens CNWRA drawing #20.06002.01.322.002 and crevice
. <
>(: foa He ’ ). 20 X H qLGL Dm 87 '/ ob former CNWRA drawing #20.06002.01.322.006, #20.06002.01.322.008.A, #20.06002.01.322.011
: k .bea,\: — 76—— ~ B0 Measurement Parameters: Temperature, open circuit potential, potential and current of specimen
domn y | p p p p p
Blowy Bret mann ~7Bhap - BB during polarization, penetration depth per ASTM standard G46.

Required Level of Accuracy: Temperature +2°C, Potentials £1 mV, Current +1 microamp.

Uncertainty and Sources of Error: Open circuit potential changes with time. Current measurement

| O ne GO o d B o Ok D eserves Many OthCl’S. error can occur for localized corrosion processes because the actively corroding area is not the same as

Look for the complete line of Boorum & Pease® Columnar, Journal, and Record books. Custom- the surface area of the test specimen.
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.

Made in Canad
a ;;;117:;{1 aca 1. D.S. Dunn, Y.-M. Pan, K. Chiang, L. Yang, G.A. Cragnolino, X. He, “The localized corrosion resistance and
mechanical properties of alloy 22 waste package outer containers”, Journal of Metals, 57 (2003) 49-55.
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Objective: SEE PAGE #1

Galvanic Corrosion Test

SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish

then cleaned in acetone

-2~ AT*2377-3-326b “lp\“f*t
Caeviee Specirme Ry CNOTIY
Torque Screwdriver: Teve CMH 7S s
Cal: 7]:.5-'/0(,
Initial Weight: 33 |51 59, Model: Sartorius Genius
Final Weight: 2.3. |x;'-|'7é Cal: S’}q}ob
SOLUTION: 4 m MOC\ LN, 0
Tea .33 M, &,

Reagents measured with

Initial pH: 3.02
Final pH: N¢ "(n\,.,._
TEST TEMPERATURE:  95°%

Reference Electrode: Fisher SCE

GAS: Zero Air

( CREVICE )
Ecorr: ~312 mV vs SCE

( PLATE )
Ecorr: -220 mV vs SCE

Potentiostat:Solartron 1480
TEST ID: MA12 /I T

% To 2000 m 3

Model: OHAU
Cal:1+5IG§£7 J?éb
Model: Orion EA 940

Cal: 7 /(, / 00
pPH Probe: #13-620-296

Thermometer: Fes hen
cal: uov
# 13-620-52
Model: Keithley 614
Cal: | "7//0(0

sn# 00240531

SN: bLiYeeo (9!
Due: 7 /1&}0‘7

SN: 12809099
Due ;4)7 oL

MD Lot™ 05 0t 34

SN: 2883
Due: |/ /5/07
SN:2330

Due: 7/5 07
SN: 5003045~

SN: NG¥-(¥v2

Due: 3’} " /0"

SN: 3324075

SN#: 47374
Due: | /12/07

cal:y/s/ac, Due: 11/3/9(‘,

DATAFILES: (22 'y g798w - Untlh!, @Q2TITONHga_Unith2, 276, by

Dg( i 08 [% /()g M

Specimen Examination:
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51 (\cw;c,c wos\,\uu t Hmow.w(/
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0.00010
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Galvanic Corrosion Test 5

Objective: SEE PAGE #1

- SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish N | .
“then cleaned in acetone

Test ID: MA22MA22MA22d

c-2z WYt 17-3-326k

C2e NWY¥ 5773320k 2 W*ax7y- 3Rk :
i B Rade Cuia S Vimors—— S [4 M MgCl,, 95°C, Alloy 22/MA22 (75 in-Ibs)
feve Casty 75 T lbg o Coupled to Alloy 22 Plate

Torque Screwdriver: SN: L4yed6A! ——

Cal: 7/25-[“, Due: wizf/o'z
; I
: '/9 09 . 5/5/00 D i1[5/6k B CS— 7
Final Welght ).3. 3 n”a } Cal / / ue }
SOLUTION: 4q.0 M N\a a\,. ‘ot‘tzl) Y BN - NE 1x10 E _
16 26-67g  MyC, w 0 wi&os437d — B s - ’
7]
b DT TO 2000 mb » w— e 2 >
Reagents measured with Model: OHAUS SN: 2883 B 0 2o 'E‘ . 0.2 E
cal: 7/S/ow Due: (]5/07 e | A — g P c e
o 1x107 — [
Initial pH: 3.1 Model: Orion EA 940 SN:2330 box . o
| c 4 Q.
Final pH: L- 4L Cal: 7}‘010(0 Due: 7/5/07 1 o = = ™
pH Probe: #13-620-296 SN: $0030 %5 — 'g p A=
§ = o i Current density -~
O 7| (o
TEST TEMPERATURE:  §5°C  Thermometer:  Frshe~ SN: Cag- 132 —4— £ X107 1o ©
— . 7 2
Cal: C’)ﬁ}oy Due: ‘{)y)og | g - g
o =
Reference Electrode: Fisher SCE  # 13-620-52 SN: 42520y o = i} S
c . O
GAS: Zero Air g 1x10™ — Potential
| - 3
( CREVICE ) i | O b 1.02
Ecorr:~194 mV vs SCE ] .
( PLATE ) Model: Keithley 614 SN#: H467379 I -
Ecorr: -)j4S§ mV vs SCE Cal: l)n«[ob Due: l}l?—/o7 | .
L 1x10 T | |
" Potentiostat:Solartron 1480 & sn# ovz4oss caI:s‘/J/Ob Due:'“/J/O" | g 0 40 80 120 160
TESTID: A (‘\22‘M6 2N 22 Bl Time; DayS
DATAFILES: ( 22c02212728a - walChT , C2c2C 8284 —ualCh§, 003, 250¢ L&

08({, BB, 032X, 0%, o8, ofiS,0922, 0929, (006, 1215, (722 W), 1125, 11c?, ], (124,

(09, 1208/ 1246 (322, 1229,
Specimen Examination: Ceevice Coanonon on My $eeh & €21 Crcvice
W“\\eﬂ-s o\a ‘\'H\'\ S%am o~ 5‘)&0(:7\&\ - A’\-‘b Qbm&o~ o~ J’zﬂ
‘Q'AL'O‘Q ““'\( Crcvice WM'KW %u.’ A\Jb Have Coo\ao Yk s‘lﬁw\lg_

C-21 'p\o)ft. (01 /"\J\o ﬂg\,\\a/ \('H L] [+

— ”'#dmw%" 7(38(o, — (181

></o*/(wﬂl'h {/”/a
M%W 2Tl (i pim, @i (3 dnﬁfzs:@;(%

07“—’“ M’L ;@va 5L~Uw} o mpasune)
‘cal zmcroswpe. QMEZ




Galvanic Corrosion Test

- Objective: SEE PAGE #1 T

SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish

then cleaned in acetone — 0
c-22 wr¥aam-3-324b T: 7 P’«Ao k: C;“’;‘“' - = Test ID: MA22Ti7Ti7h
Ceevice Specime Hrecp 278 i HT $ea7 T 4 M MgCl,, 95°C, Alloy 22/Ti7 (75 in-lbs)
— Torque Screwdriver: “Teve Cealt 75 Ia-lbs SN: (946000 ¢4 1 e Coupled to Ti7 Plate
Cal: 7[2.;—/05 Due: 7/25/o P
" e 53,1442 : . , 3 1x10 3 [ | ! | |
~ Initial Weight: 33. S Model: Sartorius Genius SN: 12809099 R = 3 0.4
. . n ] L]
Final Weight: 23-“""‘)3} Cal: S‘/s/% Due H/i/oc { E : lPotentiaI
SOLUTION: SAme Sbld":h A‘ ow P’#'z e I NE 1x1 0-5 = 3 .
M Myl LH, 0 a3 ] 3
16253, "MmyCl bH 0 ot ¥ o5 0¢3¢ < - >
- Reagents measured with Model: OHAUS SN: 2883 — = 1x10™ 3 =
Cal: 7/:705 Due: 1/5/67 ] S i . [ J—
| O | o
- Initial pH: 3.0z & fPrevious Model: Orion EA 940 SN:2330 B SS—— = 1 10_7 g;
~ Final pH: 3 .y Cal: ‘7/6/06 Due: 7/6 07 — o X E -04 £
,,,,, pH Probe: #13-620-296 SN: $v0 309y | § . S
i o
4 o A
u - Z .E 1X1 0 ° —‘E ©
TEST TEMPERATURE:  §5¢  Thermometer: Frshen SN: HG8-18 = @ = - 2
| } 3 1 -08 w
Cal: S)ijob Due: S’/u 01 8 . 2
. © 1X10-9 - | 8 ..........
~ Reference Electrode: Fisher SCE # 13-620-52 SN: 3729075 i ‘:‘ - Current density :
. S 2
GAS: Zero Air ————— y~ 1 -
. 0 000 O 1x10™" —-1.2
( CREVICE ) .
~ Ecorr: - l\s’ﬁ mV vs SCE N 09090900 o : !
( PLATE ) Model: Keithley 614 SN#: Y623 74 ———— . , 10_11 il
Ecorr: v),Scs mV vs SCE Cal: | / [b/ob Due: ) /;7,/01 — B X | | |
_; - == 0 20 40
Potentiostat:Solartron 1480 sn# cor4o<S ! cal:s‘/ Joc. Due:;.}g/,(, i Time, Days

‘ . MADX TR T
- TESTID: /Y cnﬁ‘)gl?&'b EL\Q, Ualchl, ATNEOBHA IR, 08 o1s7 — #— . : \>g‘ s (0/;,/0&

°(%, 042, 428, @95, 172, (°] ~ =
_ Specimen Examination: N CRabbsins on Sf)ec:«m e 'T: j s

@\AL e \\wad 8¢ - \)""" W\'\‘D gua){%g S‘*ﬁ\u\:?,
$ s ol Leus Son Soebhen ‘Yu"r:.} W23 ,o_;@;)/




OCP Tests
Objective: to measure open circuit potentials
Specimen: C22 specimen Heat# 2277-3-3266 CNWRA Drawing 20.06002.01.322.002 polished
to a 600 grit finish cleaned with Acetone
Crevice washers: F, 1 Crediw TSTANPR Arno Hawounree Q‘M?‘)
¢ cnoa1s
Torque Screwdriver: 74.«,045.\*\' 78 Ifww& SN: (S ‘foooé‘i/ N—— N— —"
Cal: Due: —t
al: 7/as)oe ue: v/ as/or ' E W e e
Initial Weight: 2.3.936%2 Model: Sartorius Genius SN: 12809099 4
Final Weight: 53 g3 19%’ Cal: S’/Q/o(, Due: Mlq[ob |
SOLUTION: 4w Nt B
,_,n,a-qa’ M) o FLOs270! . 0.1 —
+ 0196 2000mls B
Reagents measured with Model: OHAUS SN: 2883 § i N W
Cal: 7/sfos Due: 1/3/01 >8
Initial pH: ﬁ,“c‘ Model: Orion SN: 2330 1 gt
Final pH: 7,73 CAL: 7/:./oc DUE: 7/:./0-1 R “{ 0 \
pH Probe: #13-620-296 SN: 50030953 3 ©
| c :
TEST TEMPERATURE:  G35¢  Measured with Hg Thermometer SN: C9, ~ 437 % - W“aﬁ .s“ﬁvﬂe‘"‘a fw», leo
Cal: g/,,/o‘ Due: 3/,:,/07 1 Q.
Counter Electrode: Platinum Flag 3 g
Reference Elec‘:ItJ?ode: Fisher SCE SN:OO(a(oIﬂ - E -0.1 —
8o 1)
Gas: 99-999%Mitrogen Zeao fia : B %
Ecorr: =2fbal) U £ Model: Keithley 614 SN: 0704434 ) | 8. |
Ept: 4+ 2493\ Us, scg Cal: L/b/o(, Due: 9/6/0'7 1
. \ Lu - -
Potentiostat: §Ol4tana, 1480 SN# &0 2382606s / / 02 —
, [ : Puc: 3/10/0 '
TestiD: (°3) 7 )P0 Col: afufoo  Ouc 7,
Specimen Examination: Ay, Uﬂuq,x Siuns y‘_ Cenaos o~ 0/3“ W 4»7; 7 Cetvie
wu\r\cas - Qe Specaes Af{mu To Have Some Edc\ia Below one of the 117 e | | | | | |
Creviee wos\qg. 'Qeo'\' « Colon S"Q‘u\‘mé on  BoH C'2§ oo Ti7 Howo wony
Mo Counosion “on by 0% TiY Hatomoat  puuhiidbcnign o minsigge | | ° 29 0 e 80 10(
3 . , Ime avs
Daks, s en TP 1903 - Uatehd, 1of, 001, ¥ ow, | | (days)
(04 1A, 128 (201, R0}, /2177 12T, (2 % |
Tesk dwrebinn . eofyo6 —ifafe) Tl Lgeeirlogs '
Z g.__’al - e




OCP Tests

Objective: to measure open circuit potentials

Specimen: C22 specimen Heat# 2277-3-3266 CNWRA Drawing 20.06002.01.322.002 polished
to a 600 grit finish cleaned with Acetone

C-22 wrdgpyy-3-2200 Caeotee Wagheas uﬂa«'—) Aro Hatowanc
Tave Caskt 75T -lbg

Crevice washers:

Torque Screwdriver:

SN: (44600 b5/

Cal: 7/:.3"/05 Due: 7[33-/07
Initial Weight: 2 3. $9374; Model: Sartorius Genius SN: 12809099
d-.
Final Weight: , , §a343, Cal: 5afos Due: it [4/y,
SOLUTION: 4 m Nncd

'-Iﬂoﬁ’a_ N Cl Lo’/'ﬂoran/
+ 02 To 2000 st}

Reagents measured with Model: OHAUS SN: 2883

Cal: 7/s/op, Due: 1/5%7
Initial pH: 4.9 3 Model: Orion SN: X330
Final pH: ¢ .44 CAL: 7/9 (YA DUE: 7/(,/07

PH Probe: #13-620-296 SN: S®p3064,~

~0
TEST TEMPERATURE: 75 C  Measured with Hg Thermometer SN: ‘41‘;:\

Cal: (p/lloto Due: gMb-'
Counter Electrode: Platinum Flag
Reference Electrode: Fisher SCE SN: 81211817
n[a 0 Ko
Gas: 99 6 Zens Hic
Ecorr: <234 .\ VUs S¢g€ Model: Keithley 614 SN: 076 1249
Ept: 4330 ~U U SCE Cal: 6/&/0(, Due: L/(, 01

Potentiostat: So\'%{ﬂm K 1%0) SN# 8023 FA6S /
Test ID: C"ZZCALOZAPZ)/ %( : aluloe due! 3/" 27

Specimen Examination: Ao Conneyi o~ °/;q -{'.g.o-(- ..(. c-22 S,oeu'mt._
(0.0t o 2 H%me( N‘, Cornos dom. ~ Uc¢7 MI\O S a0 SW'\J? oA
Al ez N‘\M\

ecka. filon: CI2m0mp. (503U %, 2099100, 1211,
(e3f, (03(, (0], e, v, w28 (2], R, 1),03“4/

(22, /9/?/ QL

Open circuit potential, E (V)

0.2

0.1

C22C220CPO01

TK Temperatu

Temperature dropped to 60 °C

11

| | | | | '

20 40 60 80 100

Time (days)

e

25 mm

25 mm
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OCP Tests
Objective: to measure open circuit potentials
Specimen: C22 specimen Heat# 2277-3-3266 CNWRA Drawing 20.06002.01.322.002 polished .
to a 600 grit finish cleaned with Acetone
Crevice washers: (.2, 1% 237722260 T )‘ﬂ’# cN 9:775— (Small )
Clevice ngc;ﬂh Q‘Cul‘t( as “Cﬂs S, Mavowace O 150
Torque Screwdriver: Tﬂ.uc Ceslt 75 L '!bf SN: (6 %000 &9/ Y
Cal: 7{;5’/“ Due: 7/3:/07 i
Initial Weight: .3, '%35' Model: Sartorius Genius SN: 12809099 GI
Final Weight: 23.) ‘ﬁ(’a’ Cal: 5'/‘5/0b Due: llfﬁ' 04 O
” N
SOLUTION: 5 M el i ;
S§4.34, MNacl Lt Tosqyy S 0175
\" DT ’7\0 ZOOOm[J _'(B :
Reagents measured with Model: OHAUS SN: 2883 6
Cal: 7/5—/0‘° Due: //5%,—, Z
Initial pH: 7.3 Model: Orion SN: 2330 L
FinalpH: 7. [ CAL: /¢ /o DUE: /¢ /p7
pH Probe: #13-620-296 SN: 03095 1
0 , -
TEST TEMPERATURE: %J ¢ Measured with Hg Thermometer SN: }1 gg-/¥2 0200
Cal: 5'/!/706 Due: 5/”/67
Counter Electrode: Platinum Flag
Reference Electrode: Fisher SCE SN: 3 329017 i é—
Gas: 99.999% Nitrogen -
Ecorr: - 21y ,,\) Ve &€ Model: Keithley 614 SN: Y(7372¢ i | |
|
Ept: 5l s S Cal: I/lz/Ob Due: I//3 07 Ji _0225 |
| ;/ / [x 0 5.0ed 1.0e6
Potentiostat: So\qa\\u,\ 14%D SN# O OLYpsSs Cal 572/0, Duellfd - - S
TestiD: [~ =7 o, 7. A : | . Ime (oeC
= Loy Tegt Dms i 4134108, prds af:/;,/df?f} (Sec)
Specimen Examination: shw\m '0}7‘1)06 jbi\l:qw " 6/0(, | >< ( F(Q ///7/0é

% No CQM-OS\‘(.»\ oA .Sfa(/("kh o/&"{ ‘pcef\ a’f 7;7

Cae,ulcc Wwasgheny - No Coaaos'wa Ge 5*)*»}'\:'3 on \7

"\‘\O'LOWQM e Wwoshens

W7 //é

¥ S(l)tr:'vv... Q&@o\\b\«,g, Ny iuéém —\\e.s‘\‘ia/
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Galvanic Corrosion Test

Objective: SEE PAGE #1

~ SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish

then cleaned in acetone

: 7
oo RN e e,
NTd 9397-3-320 6 o A RRACe 25

Torque Screwdriver: p,u},.b (oY 50 Ta-02 SN: (39072

Cal: ﬁ/w/(scp Due: 3/30/07
Initial Weight: No Lol W Model: Sartorius Genius SN: 12809099

59 Bl %706 7

Final Weight: 23.45 pY Cal: NJ $74%/0b Due H/" 00
SOLUTION: 4 m rv\&c\2
Reagents measured with Model: OHAUS SN: 288

Cal: 7/s)se Due: /,3'/57
Initial pH: My PR pH Jus "y’ﬂ Model: Orion EA 940 SN:2330
Final pH: | kb HAehon Cal: 7/&/0(, Due: 7/@%37

PH Probe: #13-620-296 SN: s003095~
TEST TEMPERATURE:  435°%  Thermometer: Fick, _ ‘ SN: H9%- /52

Cal: Lf[?/o(, Due: ‘1/(./07
Reference Electrode: Fisher SCE # 13-620-52 SN: 902 803
GAS: Zero Air
( CREVICE )
Ecorr: ~22] mV vs SCE
( PLATE ) Model: Keithley 614 SN#: 070492
Ecorr: -3 mV vs SCE Cal: 6/‘0(, Due: (9/6 67
Tk ,fzuinﬂ, (28006 ([Sle7  poled. /65/\75&%;6
Potentiostat:Solartron 1480 sN# oo 2Yoss ! Cal:\(/vloc, Due: 3‘/1/07

TESTID: MAZLPTEETi'7 Ll s e
DATA FILES: CL)PTFL; W7‘£.0728Q/ W‘O“'S/ Cl@PTT"é'ﬂ7Z()77/§, Ka (3, 0oD¥ w(//

0315, BK+ OFa(, o, DYls, 0922, 6929 (oleb, 1043, (02011027, 1(0F MO, I, 2% f2
(208, Qo8 , 1245, (32251229 Ua | Ol
Specimen Examination: gou.os}o,- DeVb\o(:w o~ “the Trp o PTFE Cenice
Ureshon on Hhe Specimen Pno TH Heos Creepro Tobo Hhy bolt hole feca

Um»{ mi‘o on ‘u\e, C V2 Specumen 5UR>Q°A£ &«A‘ A'Nwm <o f’jadc, Mae A

P4 Ne To e bt hole Loowbion = T2 flake 0ot Soing,

‘ & ‘ ,V » ‘ 7 ‘0 - - -
b /o4 St g T R il

. S mroovocer oo .

Galvanic coupling current density, A/cm?

A ol — 'w,m. ‘i‘!'él- Bk SR e s s P e ]

1x10™

1 llHll'

1x107

L | IIHHI

1x10°°

| IIHIIJ

1x10*

[ Illlll,

1x107°

L IHIH'

1x10°®

L1 JIHHJ

1x107

1

Test ID: MA22PTFETI7f

4 M MgCl,, 95°C, Alloy 22/PTFE
Coupled to Ti7 Plate

4 Potential

Current density

(100 in-0z)

15

Am.f ){0)75'02
( | -’M' — O w
{/ M%RTD >8
._é..
1 - §
, o
sef T heack =
A 950 =
404 &
o
(&)
2
e
B 3
2>
©
O
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OCP Tests

Objective: to measure open circuit potentials

Specimen: C22 specimen Heat# 2277-3-3266 CNWRA Drawing 20.06002.01.322.002 polished
to a 600 grit finish cleaned with Acetone

\
Crevice washers: c-2z H1*22771-3-3266 LV'M\\Cou % anowal&

Smal

Teve Coat > Ta- s

SN: 654000649
Cal: 7/—;5’/5(0

Due: > /',215”/0‘?

Torque Screwdriver:

Initial Weight: 2.3-3405% Model: Sartorius Genius SN: 12809099
Final Weight: 1 3. 340 . Cal: S’/q/m, Due: « 9/0@
SOLUTION: Yy ™ Nec|

16155, Nec| 2054171 Lot
+ 9T 20004,

Reagents measured with Model: OHAUS SN: 2883

Cal: 7/9}05 Due: ’/S'/()v
Initial pH: 7.2\ Model: Orion SN: 2330
Final pH: ) . T2 CAL: ‘l/L/oL DUE: 7 [6/61

pH Probe: #13-620-296 SN: So00 309)’

(8] -
TEST TEMPERATURE: 9% ¢ Measured with Hg Thermometer SN: CH(, - %5 3~
Cal: 6/)17(9(° Due: ,212,1/‘_9‘

Counter Electrode: Platinum Flag

Reference Electrode: Fisher SCE SN: 402 5035”

gl u)v'ot
Gas: 99.999% Nitrogen 2ero Ain
Ecorr: =237 mV \k S¢F Model: Keithley 614 SN: G- 64434
Ept: 42,23 W\ \k S£E Cal: (n/(,/o(o Due: (,/5 07

¢al “)7/o<. e :/7/07

Potentiostat: S\\qm\mh (450 SN# ov24{oss/
TestID: (L2cC2) 5?0}_

: - 010 ,
Specimen Examination: 5+M.>\-,o “}7}0(, MJI /f;///&,}

[\30 QOVLMS‘DQP o~ gf‘auﬂ‘—bv » Suc‘Q«ue S\‘-Q‘./{,\y\ O~ N‘\ Suq,\&..,e,cd bt 5‘:6\,\:,_{
Scearoming s~ Caevice Umsleny- AN C-2L @n.n v \r W““\*"/B
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Open circuit potential, E (Vgc¢)
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