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Initial Scientific Notebook Entry for In-Package Chemistry Study
Title: In-package chemistry tests
Tests Performed by: Yi-Ming Pan, Darrell Dunn and Vijay Jain

Objectives: Determine changes to the chemistry of solutions dripping into waste
package

Equipments: Internal chemistry test cell, Solartron SI 1287 potentiostat,
CorrWare V2.2 data acquisition software, Net Force 586 computer, Waters
capillary ion analyzer.

Materials: 3161 Heat #P80746

Measurement Parameters: Current, potential, temperature, cation content.

Required Level of Accuracy: Current: + 100 pA, potential: £ 100 pV,
temperature: + 2.0°C, cation content: below 1 ppm.

Uncei‘tainty and Sources of Error: The solution inside the pit may be diluted
during solution extraction. Solution will be extracted using a Pt-syringe needle

positioned at the top of the pit.
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ternal corpaen Loge

intchem20-2, 100:1 5ul sample

Unknown

intchem20_24_2 5uL 100_1 dil | 3/12/01 5:14:46 PM | Cation no anal_report |

Lostrwmen?: __Waters Copllary Zon Mnobyzer
Nethod CL{////ﬁh,y Loy 4»@7,/;,,0%' Methel or gl ared BLfshre LapAl Corydns

intchem24-2, 100:1 5uL sample

Datte Fitos s

A acpy i An wsinn LD Eppitrm Sychem
L 24 V = >

Sef #/

Mfcher 10.2¢ 25ul so~t d./

std_10ppm Fe2+

1 1

2 1 intbhem21-2, 100:1 5ul sample | Unknown intchem20_24_2 5ul 100_1 dil | 3/12/01 5:24:58 PM | Cation no anal_report

3 1 | intchem22-2, 100:1 5ul sample | Unknown intchem20_24_2 5ul. 100_1 dif | 3/12/01 5:35:12 PM | Cation no anal_report

4 1 | intchem23-2, 100:1 5uL sample | Unknown intchem20_24_2 5uL 100_1 dil | 3/12/01 5:45:24 PM | Cation no anal_report |......wwmm
5 1 Unknown intchem20_24_2 5ul. 100_1 dil | 3/12/01 5:55:38 PM | Cation no anal_report

Ser#¢  _sval so ppm Sangtes

Standard

Cation no anal_report

mp anio tire et
B intchem 10, 10:1 dilution | Unknown intchem 10_24 25 uL 10_1 dil | 3/8/01 3:00:48 PM | Cation no anal_report | 1| std_10ppm Ni2+ Standard std 10ppm samples | 3/27/01 4:21:19 PM | Cation no anal_report
—— 2 intchem 20, 10:1 dilution | Unknown intchem 10_24 25 uL 10_1 dil | 3/8/01 3:22:30 PM | Cation no anal_report | ... 1 | std_10ppm Cr3+ Standard std 10ppm samples | 3/27/014:31:33 PM | Cation no anal_report |
3 intchem 21, 10:1 dilution | Unknown intchem 10_24 25 uL 10_1 dil | 3/8/01 3:35:12 PM | Cation no anal_report 1| std_10ppm Fe3+ _.| Standard std 10ppm samples | 3/27/01 4:41:45 PM | Cation no anal_report
e intchem 23, 10:1 dilution | Unknown intchem 10_24 25 uL 10_1 dil | 3/8/01 3:47:54 PM | Cation no anal_report s« - 1| std_1Oppm Fe2+/Ni2+/Cr3+/Fe3+ | Standard std 10ppm samples | 3/27/01 4:51:59 PM | Cation no anal_report fo——.-—-vwres
5 intchem 24, 10:1 dilution | Unknown intchemn 10_24 25 uL 10_1 dil | 3/8/01 4:00:37 PM | Cation no anal_report 1 | std_10ppm Ni2+/Fe3+ Standard std 10ppm samples | 3/27/01 5:02:13 PM | Cation no anal_report
E—— 6 DI water ‘ Unknown intchem 10_24 25 uL 10_1 dil | 3/8/01 4:48:39 PM | Cation no anal_report ) WH /’b‘:{}‘_
2 2P . 27/e)
T 7 =3 | | T ,
: Set #S° /"/27‘64@/» 2 syl (/‘47 c/éaf% difooin o~ /0 ppr7 .f}o/fa/tﬂr;‘b-“}
# =
SerH2  jotchem 20_24 20,1 Sul_Jo—] (20.1 dilein for te 260 L sifirktns ) } E“ o e L
1| std_10ppm K+ N étandard intchem 24_5uL 3/28/01 l12:28:14 PM Catic; no anal_report
Sam Sa 1ple Set Nai 4 2 1 | std_10ppm Na+ Standard intchem 24_5ul. | 3/28/01 12:38:26 PM | Cation no anal_report [~ "
1 -intchem20,20:1 Unknown inghem20;24 20_1 _5uL_10_1 | 3/9/01 3:08:56 PM | Cation no anal_report 3 2 | std_1ppm Ni2+ Standard intchem 24_5ul. 3/28/01 12:58:52 PM | Cation no anal_report
T 2 intchem21,20:1 Unknown intchem20_24 20_1 _ 5uL_10_1 | 3/9/01 3:19:08 PM | Cation no anal_report 3 3 | std_1ppm Ni2+ Standard intchem 24_5uL | 3/28/01 1:09:04 PM | Cation no anal_report |
3 intchem?23,20:1 Unknown intchem20_24 20_1 _ 5ul_10_1 | 3/9/01 3:29:22 PM | Cation no anal_report 3 1| std_1ppm Ni2+ Standard intchem 24_5ul. | 3/28/01 12:48:38 PM | Cation no anal_report |
4 intchem?24,20:1 Unknown intchem20_24 20_1 _ 5ul_10_1 | 3/9/01 3:39:57 PM | Cation no anal_report 4 2 | std_2ppm Ni2+ Standard intchem 24_5ul. “3/28/01 1:29:31 PM | Cation no anal_report
I ) 1000kcl,10:1 Unknown intchem20_24 20_1 _ 5uL_10_1 | 3/9/01 3:50:11 PM | Cation no anal_report 4 3 | std_2ppm Ni2+ Standard intchem 24_5uL 3/28/01 1:39:43 PM | Cation no anal_report e
6 initchem20,10:1 5ul. samples | Unknown intchem20_24 20_1 _ 5ul_10_1 | 3/9/01 4:00:25 PM | Cation no anal_report 4 1| std_2ppm Ni2+ Standard intchem 24_5uL. 3/28/01 1:19:17 PM | Cation no anal_report
et 7 initchem21,10:1 5uL samples | Unknown intchem20_24 20_1 _ 5ul._10_1 | 3/9/01 4:10:38 PM | Cation no anal_report 5 2 | std_5ppm Ni2+ Standard intchem 24_5uL 3/28/01 2:00:08 PM | Cation no anal_report i
8 initchem22,10:1 5ul. samples | Unknown intchem20_24 20_1 _ 5uL_10_1 | 3/9/01 4:20:50 PM | Cation no anal_report 5 3 | std_5ppm Ni2+ Standard intchem 24 _5uL 3/28/01 2:10:20 PM | Cation no anal_report
— 9 initchem23,10:1 5uL samples | Unknown intchem20_24 20_1_ 5uL_10_1 | 3/9/01 4:31:04 PM | Cation no anal_report 5 1| std_5ppm Ni2+ Standard intchem 24_5uL | 3/28/01 1:49:56 PM | Cation no anal_report [
10 initchem24,10:1 5uL samples | Unknown intchem20_24 20_1 _ 5ul_10_1 | 3/9/01 4:41:16 PM | Cation no anal_report 6 2 | std_10ppm Ni2+ Standard intchem 24_5ul 3/28/01 2:30:49 PM | Cation no anal_report L
- —" - 6 1 std_10ppm Ni2+ Standard intchem 24_5uL | 3/28/01 2:20:37 PM_| Cation no anal_report |
W ﬁv 3/3/0 / 7 11 1:300 dil of #9 (irrchom 2¢/,4mi )| Standard intchem 24_5ut. | 3/28/01 2:41:01 PM | Cation no anal_report
T 8 1| 1:500 dil of #9 Standard intchem 24_5ul 3/28/01 2:51:13 PM | Cation no anal_report
9 1 | spike Ni2+ in #9(18uLF11+2uLA8) | Standard intchem 24_5uL 3/28/01 3:01:27 PM | Cation no anal_report f—

g2

e
2L28/0]
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CoAom Ton Concnrbarvg Calewlodsdns Frm C/A Frofues 17

Cafcolote  calin 2w Con@utrotdn for solptobns eXtacrel Lopm

Set-# 6__tnfchen 28 sHL dlyhin b . Objechve.
_______________ (Ve g | Sapigha o SeiNeire ||| OaAGaured | Adilietnod set o sl cormrmsyba fest f 3164 SS eF 200 mbice
1:1500 dilution of #9 | Unknown intchem 24_5uL diluton_b | 3/28/01 5:19:47 PM | Cation no anal_report )
a— 11000 dilution of #9 | Unknown | intchem 24_5uL. diluton_b | 3/28/01 5:29:59 PM | Cation no anal_report |  Merded & Prhegrate #Ke qren of .(,y»ew,%}\clpeg,(' gacl  Compare WitL rhart- of
2 [ ) sHrrdaryd so/y
bty M /0 / ’ - A Ao S A A A SR

SAHT Infoben 2¥—spke o Resubss __
L \ ) ame. S — U Cation concentrations from anodic dissolution of Type 316L SS at 200 mV; in

1 2 | spike Fe/Niin 24_5ul._E10 Unknown intchem 24_spike | 3/29/01 11:43:17 AM | Cation no anal_report 1000 ppm chloride at room temperature (in unit of ppm)
TA—— 3 | spike Fe/Niin 24_5ulL_E10 Unknown intchem 24_spike | 3/29/01 11:53:30 AM | Cation no anal_report |~ . . s

1 1 | spike Fe/Niin 24_5uL_E10 Unknown intchem 24_spike | 3/29/01 11:33:06 AM | Cation no anal_réport \ Cation 5 uL Solution 25 uL SOlutmn.
S B 2 | spike Cr/K/Na in 24_5u_E10 | Unknown intchem 24_spike | 3/29/01 12:13:56 PM | Cation no anal_report === | — - from the Countersink after 5 uL, Extraction e

2 3 | spike Cr/K/Na in 24_5ul_E10 | Unknown intchem 24_spike | 3/29/01 12:24:08 PM | Cation no anal_report o o - F62+ 12,900 @ 550 @ - )

2 1 | spike Cr/K/Na in 24_5ul._E10 | Unknown intchem 24_spike | 3/29/01 12:03:44 PM | Cation no anal_report
o 3 2 | spike Fe/Niin 24_25ul._G10 Unknown intchem 24_spike | 3/29/01 12:44:33 PM | Cation no anal_report I Ni-"~+ 270 @ 10 @ e
) 3 3 | spike Fe/Niin 24_25ul._G10 Unknown intchem 24_spike | 3/29/01 12:54:47 PM | Cation no anal_report )
R - 1| spike Fe/Niin 24_25uL_G10 | Unknown intchem 24_spike | 3/20/01 12:34:20 PM | Cation no anal_report o cr’* 100 - e

4 2 | spike Cr/K/Na in 24_25ulL_G10 | Unknown intchem 24_spike | 3/29/01 1:15:11 PM | Cation no anal_report K* 1,650@ 2,200 &

= 4 3 | spike Cr/K/Na in 24_25ulL_G10 | Unknown intchem 24_spike | 3/29/01 1:25:25 PM | Cation no anal report [« e e e ——— | e -
4 1 | spike Cr/K/Na in 24_25ul_G10 | Unknown intchem 24_spike | 3/29/01 1:04:59 PM | Cation no anal_report Na* 260@ 30 ©
Z o
o /n?_ W /l ..... S S - i
P pChem H_SHl i) ¢ O Glealstlon usngy €14 fife sample name " |2 1evo diftryn cp #9°
& @ [ . InfChEm 242, 100/ Sul sanpl
1:600 dilution #9 Unl“mown intcr;em 24_5ulL dil_c | 4/4/01 3:22:21 PM | Cation no anal_report @ P . /. S d‘/ o/_, # ;7 v

Tme—— 2 1:800 dilution #9 | Unknown intchem 24_5ul dil_c | 4/4/01 3:32:33 PM | Cation no anal_report i . T e “ ”

3 1:900 dilution #9 | Unknown intchem 24_5ul dil_c | 4/4/01 3:42:47 PM | Cation no anal_report | @ Y Lotchem 24t SO/ o/

: ! <
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18 Se/uton p// Caleilatbs Based 04 /75,4/@/@; Keqerins

Object Ve ! _Calewlete Sefetin pYf 09 #e 6253 of measured Caten /¥

Con @aTratbns ard ostocatd é’ya/m Y53 feacrtdns

T Fc}*’ 2, F00 ppm (s’ee,/n;e /7))

, , >
B epmo—» rov” + H

Pl = 4 2E— Z, ﬁy Lﬁ‘}:@z-fj

— i / o
[ET] = 12,900 x o5 X Fge =027 /7

pH = $26— Y oy 023 = S707

Solhin ph Meesutenent  dfspnp /‘71‘6/?--“4(%&%42 Becrrode 1

Mredted: Mz- S0o Arein Keferend Ffectrode mwith Fex'dfe Barel
Mreroelectrodes, Zre.

pH measurements of solutions extracted from internal chemistry tests using micro-electrode
Calibration using buffer solutions
pH Output(mV)
U 1 309.5 ———
‘ ; 4 155.2
— 7 -22.9 R
10 -202.6

. A% = 270 ppa

,"e

W 2T 200 = N (0h)e t+ 207

pH = bof = Vo Loy LA, 7T

- ._3
E,'/,nl?"] = 270X ;;f?x ?3,'—7/- = $h6xX0 "M

PH = 6,07~ Zze?@am"‘) = 726

Sample measurements

i
!
| # +
! Sample Output(mV)  Calculated pH [H+] [H+]x10 Solution pH o
? intchem 20 (10:1 dil) 6.7 6.42 3.78E-07 3.78E-06 5.42
intchem 21 (10:1 dil) -9.2 6.70 1.99E-07 1.99E-06 5.70
! intchem 22 (10:1 dil) 26 6.49 3.20E-07 3.20E-06 549 )
; intchem 23 (10:1 dil) -13.1 6.77 1.70E-07 1.70E-06 577
| intchem 24 (10:1 dil) 167.2 3.61 2.43E-04 2.43E-03 2.61 R

A Calossloteod P wGs based on #Ak

m. 3 = 100 pm

2. Calpbrotn Curve ’

CqFvE 75 Hesy e 2

G 30 = Cafon) F 347

pH = 460 ié»@; [c2”]

. ] N -3
EC"3+] T 00X TS R s 4JeX/e 7

it

2i = Lbo- Y ey (192X/07) = 1187

ANeote: Al buolo ez _reacdrnns *ﬁé’ﬁa«/ 4o

A.7 S,e/ﬁ/@- Cotrpsion o f Stan fers_SHee(s . zodeo/a%bv.

Tehdn Wifoy 2 Sons Zne. (996, _p 122 Tabfe $72 .

i)
== [a—

Zs]

14 Fer exanple
oL CIpH =-0.0175 * mV + 6.54 Sntchenm 20 ( 10:) H)
10 : Calealated pf = — O,0/78% 6,7 + 4,14
8 | = L.¥2
L
o,
........... ol ’ -
+ Sofusrén p refers 7 he pH o
. 4 L
0"k soletsbms exyraefed fooon
5 L ,
o Aornil Corypicky feitr ALFCH
.............. 0 ] 1} 1
-300 4100 100 300 adustment of a o fatrm SecFor
et S mV
,4:,/_’(7/13,/
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3. Splutrbn Pl _Surmapy

Solution pH measured by micro-reference electrode for Type 316L SS tested at various
applied potentials in 1000 ppm chloride at room temperature

Applied Potential pH

Test ID (mVgcp) 5 uL Solution from countersink

Intchem 20 0 542

Intchem 21 50 5.70

Intchem 22 100 5.49

Intchem 23 150 5.77

Intchem 24 200 2.61
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Q
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3
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316L Cylinder 2,622

Temp= 23C

Wn 4/

0.028 m K2S04 Solution (#686-ppm SO4)
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316L Cylinder 2.6 92
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0.028m K2S04 (#86868-ppm SO4)
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Current density and total charge measured on Type 316L stainless steel in K,SO, solutions for 0.5 hr at various
applied potentials and temperatures for each in-package chemistry test

Test ID Temperature Applied Potential Current Density Total Charge
(°C) (mVgcg) (A/em?) (Coulombs) A
0.028 M (2690 ppm) SO, e
Intchem S24C10a 20 0 1.98x107 0.00074
Intchem S24C11a 20 200 2.48x107 0.0090 Tm—
) Intchem S24C12a 20 400 2.51x107 0.0010 e
Intchem S24C13a 20 600 2.47x107 0.0008
Intchem S24C14a 20 800 3.35x107 0.0012 o
Intchem S24C15a 20 1000 4.94x107 0.0015 T
Intchem S24C16a 20 1200 3.77x10° 0.0082
T Intchem S60C104 60 0 3.86x107 0.00096
e Intchem S60C11 60 200 5.62x107 0.0020 S
Intchem S60C12 60 400 7.62x107 0.0022 -
Intchem S60C13 60 500 1.90x10° 0.0034
Intchem S60C14 60 600 3.58x10° 0.0065 T—
Intchem S60C15 60 800 9.91x10° 0.018 o
o Intchem S60C16 60 1000 6.28x10° 0.107
S Intchem S90C10 90 0 3.10x107 0.00089 T
________________ Intchem S90C11 90 200 5.65x10° 0.0106 A
Intchem S90C12 90 400 3.14x10° 0.037
T Intchem S90C13 90 500 3.61x10° 0.067
o Intchem S90C14 90 600 4.32x10° 0.095 sy
Intchem S90C15 90 700 1.40x10™* 0.264 -
T Intchem S90C16 90 800 4.20x10™ 0.708 )
T 0.0104 M (1000 ppm) SO, T
o Intchem S24C10 20 0 1.06x10° 0.0020 R
Intchem S24C11 20 200 1.23x10° 0.0023
B Intchem S24C12 20 400 5.68x107 0.00072 T
............... } Intchem S24C13 20 600 1.87x10°¢ 0.0024 e
Intchem S24C14 20 800 6.21x107 0.0018
T Intchem S24C15 20 1000 2.87x10° 0.0030
- Intchem S24C16 20 1200 5.60x10° 0.012 e
A (ﬁ :
=)
///3*/‘ o/
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Inrtral Z:b?‘r)/ 7ér~ Glass W@Jkﬁrm D ssofetrbn S/qu/y

Objectives
. To study interactions between simulated HLW glass and 316 L stainless steel
. To determine dissolution behavior of glass in presence of corrosion products

Staff: Vijay Jain, Yi-Ming Pan, Darrell Dunn, and Brian Derby

Samples should be weighed prior to testing.
Glass samples placed on Teflon cage.

SRL 202G glass samples supplied by Argonne National Laboratory.
316L SS samples Heat #P80746.
Use 250 ml glass vessel with Teflon liner.
Use 100 ml of KCl solution.
The vessel should be aerated.

Samples retrieved every day and analyzed for pH and chemical composition using ICP analysis.

Solution samples retrieved each day should not exceed 2 ml.

e L8t Matrix/Conditions o
™ | Test ID Glass | 316L Temperature | Potential | Duration | pH | ClConc. | ICP R
SS °C) (mVgcp) | (days) (ppm) - )

BL-G Yes Yes 95 No 10 Yes | 1000 Yes

BL-S No Yes 95 -200 10 Yes 1000 Yes ‘ h
T [ GS95-100 | Yes | Yes 95 -100 10 Yes | 1000 Yes | T
i GS95-200 Yes Yes 95 -200 10 Yes 1000 Yes T )
- GS95-300 Yes Yes 95 -300 10 Yes 1000 Yes -
| Gs60-100 | Yes | Yes 60 1100 10 Yes | 1000 Yes -

GS60-200 Yes Yes 60 -200 10 Yes 1000 Yes
 |os60300 [ Yes |[Yes |60 300 10 Yes | 1000 | Yes
— GSRT-100 |Yes |Yes |RT -100 10 Yes [1000 |Yes |
== | GSRT-200 Yes Yes RT -200 10 Yes | 1000 Yes | =
— | GSRT-300 Yes Yes RT -300 10 Yes | 1000 Yes o
| GS95200) [Yes |ves |95 200 |10 Yes 1000 fves | ..

= fa

oa/// 23
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_Darrell S. Dunn B o S : T T N SIS T s
SwRI-CNWRA . e . P S sl s IR
Phone: (210)5226090 o S L
-Fax: (210) 522-5184 o D P N S

Cylmdrlcal Test Spec1men
CNWRA Drawmg 20 01402 571 019

#5 40 thread centered minimum 0 250" deep o

(T hia Wuﬁ.&mrfw:/afﬁmo/ )
%i " Matenal 3L 7
[ - " 1 i g Heat #: P ?O 744, [
Z ——
iy . - . -
. — M Specimen .
g EE% Q\‘)& &g—} “ Orientation:_&_@@znu uw\am To 122 n
~ | 2% w ) 3
S| = o
bd : . —
Q\Q Other: J
Ek | NN N . .
3 '
(7Y
~ 500 1.915" + 0.005"
0 ‘%I - . N
]
. [m] ,
- . o P e eereeor e
' pgww
obEZ 0O
w D 8855 & )
)T w
3 s g
- o
g gide =
SeTVE
88z 2%
COTEEE.
e — ol T _j--;'b—-';z.i_:

Reviewed by V. Jain " e T

, Secumd\s

- oo




Zo—fuckage Glasc Droclethn Tk o4 7r‘c

Ject cells three - e fec770de Sysfem

Lo dentiostat o Selartron (480
Counter Electrode . Pr Fl*p
Referent Flectrde SCE

7
Itk pH - 4.2

,abL ﬂﬂﬂﬂﬂﬂ yA %4[&,,@{;%75’ i st st

3 Jesy 0 [~Dory 2-Day 3Ly GDay  $Pay
GsP¢~00 6,78 £.¢7 6.6/ & 3" 6 %7
o8 pon ofutey  >:33P7 2237 pm 2208/ ze0épm
4 g 3 /¥, 03 g,
re/ib/e3 ‘Y 3 N8/0S  sefeife 3 o ew/;’r,,;;:
’ 3 . —  Severe copros
&GS s 200 .76 656 6.87 77 7[ At srepred
Cloevefuzlo
. SCUOre coprosiTn
GS Gr-300 678 6. 90 678 2128 = e stopped

/'76’716<' A= a resulr p?( /e e olirodn défr/‘)yy #le Aeuf? | /7;04{;,4%7-/700 7 f

e foctonde

7l Seir celfs /s /,,p/pﬁd’al{ 4y se/qm%y Ale counfer
Soom #e tect cel y:,? a_Suly-bridge.

Yo 0

| Reuved Test Hatrsc aspy Modfed Ject colfe

Test ID Glass | 316L Temperature | Potential | Duration | pH Cl Conc. [ ICP
sS °C) (mVser) | (days) (ppm)
GS95-1 ~ Yes Yes 95 -100 10 Yes | 1000 Yes
GS60-1 I# )| Yes Yes 60 -100 10 Yes 1000 Yes
GSRT-1 Yes Yes RT -100 10 Yes 1000 Yes
GS95-2 Yes Yes 95 -50 10 Yes 1000 Yes
GS60-2 5;"; Yes Yes 60 -50 10 Yes 1000 Yes
GSRT-2 Yes Yes RT -50 10 Yes [ 1000 Yes
B GS95-3 - | Yes Yes 95 0 10 Yes | 1000 Yes
GS60-3 24 Yes Yes 60 0 10 Yes 1000 Yes
GSRT-3 Yes Yes RT 0 10 Yes 1000 Yes
BL-G | Yes Yes 95 No 10 Yes 1000 Yes
BL-S ?J;; No Yes 95 -100 10 Yes 1000 Yes
GS95-1(2) Yes Yes 95 -100 10 Yes 1000 Yes

B e A

43




44
\ Lp=Pacleage Gliss Divsofetydn Jahe Ser#/

FApeQ - 12/4%“7%41( {y.{/é’m WA A Coupher e/écvéz)ale
cutzide e SesF cel)

Jesr Ce/

bo fentostat-: _Solartrmn (450
Counter Efectrode .  Pr /_:/a;j

/f’e-l,l’ercme Ehctrode .  SCE

Jerperatare . Lo grd 2£°C cheded 4y Ormegs._Afernenetr e/ oz
Zosppel pt] o 347

/D// 10 ERSUICrrn Oy S 3

&S q-—/ * Gséo -/ * GSAT -] "

Lt Sor /#

L

//a‘?/vy 3 00pm
YBefodp 332

¢ 94

% 32 &

%//34 f:zofh.
>//5/0‘/ 2ers poon

2. 68 6,23 F Pz

;/3/0¢ 3;bo/°;w 2.6/ § 25 £.23

Aote: "+ The appled ,povéh%r‘a/( o‘f’ —fo0 mlf varied wth AmE

RET 742 6}7;/7[’@&( /’o/c‘ﬂ#'o( ef —r00 mV/ rengined Cov FFe S

V}/{L/of

45
Zy-fackege Glpss Dssefetrvr Jockr Sef # 2

L Tt set-tep M Al same 7 ser# /.
L pH reasirOmeark

Geoelc2)T
o4
7

Bl S ‘+
£S5
N

BL-G
L2
£ 76
S$87
S$69
.03

o fosr 3y epm
_ EW e 3Bepm

L 2foyp 3:3Epm
23fsef 35 ppr

6.0z fi32
68
A

673

. 32
Db/ 308 I 7
6.6

713

679
7, 90

g4

217 3y pan
2NN sy
 Eeofod b am

7, &3
772




46

Z» ’ﬂec/c:at;;e Glass Lissolutrtr Teshr Set# 3

7;-"/' 5?7‘*’*?’ s Fe sml s Sep #/.

pH meaSurements

Date GS Hf-2 &GS 6o~ 2 i GFSAT-2, *

2/23/:4 300 pin  Sfeshr Shirr- Yy
/ a7 A A -
#—ﬁ'ﬁ‘— o 583 S5 S""?

ShYSogf 30 02 pm 4,8 ¢
STE63 R

Shsfay FBeam 7’6«76’ restory dye 7o dffﬂye.r srr apptieel /oof&'a»éaf

S5
>/28/04 3:-00/”\ 3,89 77

S s 0y S EF
2oyfo4 Foam ftits restors dye #o Chonges St podempral

S725
“F /L0
/280 Fipspm 4

3,27 S5=7 S<20 &7z
/1 /0 3e0rpm

2.2 2 7z XSy Vo
3/2f0¢  3:0ppm 3, =z2 é. o 788

3/3/0¢ 3o pm 3,23 4 $783

3/%/p ¢ 3200 pon 3.7/ £./0 593

i 14 V
/i/b/—yex “f’ 7/&( a,/.;p/’@e(//)o//cth%tj 07[ ~SomV varreel W/”% Fr M€

7T
2/¢ /04

a4
Zr- facksge Gloss DssofiAt Teofe ScAFF

Tet Set-up o pte Some ar Set #/
e a,o///ex(/mfea%f‘al Gémfea’ Ao <100 mV fo re/-ea/ Secp set #/ .
TIupal pH 2 Si£F
s s PN B
Dgfe  _GSPF-3  _GFEPE 51"53
S oA 105G T

7/72  ZeF N ' 27,,‘..
by Mocam 6FF 700 #.02

- ff/fw/ﬂ/i /2 00Gm

17l Hevam g oz 6,65 3&’?

Vf//j/ﬂ(/ 17:80 G i 7,06 £.£2 —

f//7/ﬂy /aoo0 e S 'f ﬂ‘(/mZ@!a/eCﬁft o
conpecrt /o Sclitprm

/z/a%e /) 47,,/,@,4 ,oo/emz» _, w%% 7w e S
G 9E-3 st wp o 7€ 4w —/o0 MV
%
GSé0-3 r/m;‘ e 70 ":%‘é WW*

7 ”-/da mvV
BpL-S3 Shrs wp #o />J*/v<r

/00 M l/

2) For GS60-3 arf BL-53 Surs, é;)/z Caprény- a/eﬂJF‘/)/M/tles reeorded
N 0&_( Ci' r'é'«nr//' z% /C’JJ” r,a/ e fechnT Cao*/ﬁcf

f/w/ 0¢




49

] o
B o = S _—
il o ——
= w
e ———— O 5 B
S —_ T e -
1 e § Q e
S S —_— ] 8
B s = (@] e
— —— == 3 3
e 5 ”M
- 8 ; — s o
1o o —
P Gl - 8
™ O = o s
— 3 © O
) O
| el (D .
i m 4 N’
£ T o
s F £
- = 2 N MO
o
S g Q ~+ 8
00y N S _ S
5 H 08
s S Q ~N
K ai o ~ - - | O Q 8
SOk - : £ 8 .
ccO 6 S r~ .
55 E i “S— Q0%
o oD o ccO E—
w0 ol® | © i @ @, 2 s
o © D 8 col "’,'c 1 8
N r olo'® S
OOm Ml oD S I
nNw_ A
I [I | OO0m
T | _—
5
I | | ‘ o § JL -
;- o - N ™ < . mumu Co b e e oo S Teooec e o o e o
< S S o 5 b 5 B B B b = o= S
(sion) 3 ' ' |} S 2 2 2 2 2 2 b o ©b
T (,wo/sdwy) | = = = S
A
for +te BL75Z ’(’*‘% 4’74 {?,{’/’/}’a( ,/»ar‘r“m‘/‘w/ Valged @roand /0 #o égoml/ o
"'7/’4” "/6"”"7 for 365,690 5€< (or Jof 6 hrs) @re remoesl
AT Carves plotled represer AU datr olfeckd shrtng Second day of He fos5 = =z =
" | oo oot

=z [

57’70 oy



[CP Resubrs for Solutsin

Binptes Colfected foom Josts St ¥ F

T e
2 [—|o|o|a]w]o Q &
s [S23S1818 | 5 FIBI8I8I8 | 5 (55|52
E (38 I =1 DN 0N 1) c NN = g [ TN P )
[ ic [
P N P P L I -
_ 5 s|o|ais
55 2R | oS EEEE| | o3 [BEEE
~ - 3
o|b|<|z|L]w e [K|o|s|a|a S []IR(FS :
N _ o )
NS ojo|o|e N Y |ololeo|ele NN jelololo &
[=A =) =]
e e
— ;
: ololole o~ |ojolofole o N |ololole ;
o [ ) |
—~ ~— i
i:ﬁo g g
d o|ololo|o i= d |o|o]olo|e = o
s S F o Jololele
S |
~ |ofofwln|<]o
TS {v|0|o|w]=]s a & |5|Q8IS]8 =) 2=
123 Led =3
z ¢ |v|l3|8lelE zZ= N%R}%% 22 xla|3a
sl 9 = |68l | S+ P RV 1o o :
x‘.‘
— o [D]F[~][2]e|™~ ) 4
7ot o] [ i 7] pq P4 &2 ’\.0_3"93 (,—)E’\ 31%|B[8
= |<|[6]|?~ i T N33 | T |oifes|w
~ =[x~ lolo|o =~ |2|=|o
N N L R S e W R S
0 B R N B b b T 12IKIN[&]& T [FR]E8
o @ |ojolo|e]elo ) @
g e 2 |ejelelofe o [ololofo
o
& —
. _ 0 - o
zg [=] (=3 (=1 =} [=] (=] A (=] (=] [=1 [=3 ) zuc\l) g%ﬁg
S = o S |w|ee|
o 1) |
- I & NN ;
=
Eg olo|ofo|e|e Eg ololo|o|e g& %g%',: ‘
[SA e e [P|s|s|c
o ) ”
) o )
22 |ole|efelole 22 [olofofo]o 22 lolo|e|e
T hol
"™ oo
- 0
5N |ololo|o|R(S G549 |ejolele -+ &
|3 J = N (oo
< sle o s e
o @ |, o @ & [=l=loly
£ 2 |olelelelele £ 2 lolofole]e Foii 1V I bt ]
] ot z |=[~|®|w
& —
[ n o e
&5y [olofolefefe 5N |ololo|e]e 54 |8lelole
—_ = e = |
> —f n
£ @ T i ) Iy
HEEE ) Q
> 8d olole 8 3 [o]ojo|ele 8 & |olefofy !
z o o P
o
=]
A
w0 ~]0
- - ~ ~ ~
T g o - oo:?ji’f 0 = |ofo|olo|o (IR cov-'g
- = ht] i
2 E
& c
[ =]
gg 23 EEEEEE 2‘3 olo @
-3 ij i) olele z 2 |o|o|e|e
x T e
S =
o 5 ERE
S8 J[o[o B G B A ) [Nl
L5z 89 = S Bl Sg
£ = = [ R = =
LQ&E% ¢ O 3E &
5 £[F3%8 33 =)
..(;9 [=] a~
Cg SISIZIS2IE =[] . ?
£ EEEREREE HEEEE HEEE &py e
& 3l ¢ IS[8|8|R)8|s o |QIRIRIRIS 2 |RIRIR|S Y { 79 '
£ 5 [FlEleERlE | 8 ElEeFE | B ORRE)R capies 54
£ oy ) ] g i) 1o a |=|Zle|E ol s <
Q o wlals = b Ly a SISISIS < 4
35 5550 515|5[5[5 SRR “
OQ.
9l 2 Islalelsluly o |<|olololw o &
=2l o [BRRPRIEE | T RIS | 3 |32kl 2/28 /0
& 3 =z [8(3]alalals 5 [2|o|d|ols 2 193|313 4
£ El £ 3533|3519 £ [8[gle|ale [ A B o 7
EE 5 [222|2 E |a|o|n|oln E QA=
g2 & olo|o|o P (o1 12] o o] 19 § [o]|o|@)a
¥

L\ TV N T

51

SN# 443

Effect of In-P
Fuel Cladding, CNWRA 2002-01, October 2001

D.S. Dunn, V. Jain, and N. Sridhar, Evolution of Solution Chemistry
Soc. Symp. Proc. Vol. 713, R

ackage Chemistry on the Degradation of Vitrified High-Level Radioactive Waste and Spent Nuclear

Y.-M. Pan, C.S. Brossia, G.A. Cragnolino,
through Interactions with Waste Package Internal Structural Components, Mat. Res.

121-127, 2002

I have reviewed this scientific notebook and find it in compliance with QAP-001.
procedures used for conducting tests, e

There is sufficient information regarding
acquiring and analyzing data so that another qualified individual could repeat the

activity.

0




ADDITIONAL INFORMATION FOR SCIENTIFIC NOTEBOOK NO. 443

Document Date:

02/21/2001

Availability: Southwest Research Institute®
Center for Nuclear Waste Regulatory Analyses
6220 Culebra Road
San Antonio, Texas 78228

Contact: Southwest Research Institute®

Center for Nuclear Waste Regulatory Analyses
6220 Culebra Road

San Antonio, TX 78228-5166

Attn.: Director of Administration

210.522.5054

Data Sensitivity:

O Sensitive
O Sensitive - Copyright

HW“Non-Sensitive”
0“Non-Sensitive - Copyright”

Date Generated: 09/17/2004
Operating System: | Windows
(including version

number)

Application Used: Unknown
(including version

number)

Media Type: 1-CD
(CDs,31/2,51/4

disks, etc.)

File Types: .cor

(.exe, .bat, .zip, etc.)

Remarks:
(computer runs,
etc.)

Media contains: data files.






