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293 @ CRM Fax: D Page :
£33 > F 732-603-9647 Order ate g 1.
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METAL TEST SPECIMEN. COUPONS. PANELS. A
RODS. FIXTURES. RACKS AND HOLDERS

METASPEC ..
= " PACKINGLYST

N

|
- DATE INVOICE# |
P.O. Box 27707 {1 SAN ANTONIO. TEXAS 78227 |
Phone/Fax: (210) 923-599¢ 5/17/2004 2634 !
....... BILL TO L sAPTO
: !
Southwest Research Institute : f Southwest Research Institute
P.O. Box 28510 ! 16220 Culebra Road, Bidg. 171
San Antonio, TX 78228-0510 i | San Antonio, TX 78238-5166
e Aitn: Accounts Payable L Am G .ON 4RE13S
mail ! !
i i
-
; [ i
! ] | - .
E P.O. NO. P.O. DATE TERMS REP SHIP DATE SHIP VIA FoB
! 48527{5 ,05/1772004 Net 30 ‘ MMC 6/1/2004 SwR] Pickup SAT !
! i o i i
- . o QTy i STOCK NO. DESCRIPTION AMOUNT
B _) : 241 S560)-304L Stainless Steel, Type 304L, 1/2"x2"x.06", polished 600 ;! igiig
: grit. i
VVVVVVVVVVVVVV i

[5560-316L

!3
|

Stainless Steel, Type 316L, 1/2"x2"x.06", polished 600
e grit. $3
. ““8
,,,,, 24| $560-825 tnconel 825, 1/2"x2"x.06", polished 600 grit. g;;;
i 2418560-C22 Inconel, C-22, 1/2"x2" 06", polished 600 grit. m;n
241 8560-G7. Titanium Alloy, Grade 7, 1/2"x2"x.06", polished 600 grif$¥ i”;x
24 | 610-G7/Wire Titanium, Grade 7, wire, 1/8"dia.x 36" long ii
sC Shipping/Handiing Charges ”;
bt
** Payments are to be made on a U.S. bank, in U.S. dollars. g
. service charge of 1.5% per month will be made on overd i
accounts. Overdue accounts may be turned over to a H H
collection agency, and a collection fee (up to 33% of vou H] ;
overdue amount) will be charged to vour account. 1}
Returned checks are subject to a $25 service fee. i 1t
Sales Tax 4] $3
A 13
Con ' ) ' i
>>>>>> ‘At it
S [ 1303 e
L ™ . s i
: N AV it ‘
Thank vou for your business. \ d ! $33338 |

_ iy Z Total
PACKING 11T /106
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METAL TEST SPECIMEN, ¢ 5 E
. COUPONS. PANE
RODS, FIXTURES, RACKS AND HOLDERSLS-

METASPEC .,

o

P.0. Box 27707 (3 SAN ANTONIO, TEXAS 78227

Phone/Fax: (210) 923-5999

D
oo
Y

CERTIFICATE OF COMPLIANCE

.. Al ol 4 Ahenr j'?»e/(ﬁ‘mwm

June 09, 2004

Date
thwest Research
Customer

me Ier) ’b’\l@(/\-tﬂxi Jess PR 1?3 4852738

Yoy 1A[s6

“These somples were cut

i r\“\‘o

Rogec

- wwm $e g~ \W R RV

'/a”x '/Q” coupons b\{
DYks-\-ra befoce vse

S@Z/ 3/1M/06

39
o

t
This is to certify thz]

Your Purchase Order No.

2634

Our Invoice No.

§560-3041,
Stock No. .

B3
DESCRIPTION:

Stainless Steel, Type 3041,
1/2732”x.06”, polished 609 grit.

all of th i i :
order number listed he © articles in the quantities as called for in the purchase

By:

-~ Wadano Mawboy . The
| vmbey " Veudsyd ,f.(L
et legalle .

Pnabsacs "{%u/ﬂ"f Lex Aot 2o

G l6-0A

|

Ao B, e W 4 Y
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METASPEC 2 |
Co. : /
METAL TEST SPECIMEN. COUPONS, PANELS, !
RODS, FIXTURES. RACKS AND HOLDERS [a]

P.0. Box 27707 (3 san ANTONIO. TEXAS 78227
Phene/fax: (210 923-5999

CERTIFICATE OF COMPLIAN CE
June 09, 2004

Date

Southwest Research

Customer

4852738 /
o AYour Purchase Order Ne.

2634

Our Invoice No.

360-3161,

Stock No.

WLl prew dy thaar
ASL( L&wﬁ/‘a wore ook
ne, WA
bul ?f_‘?f/w ol

DESCRIPTION:

e

T ————

< \/ | 5

283

|/
“These samples were Cot Stainless Steel, Type 3161, ‘

i

[

- — 1/2”xz”x.06”, polished 600 grit.
inde axly” covpens )

587 /16 /06 GWe219 < 7lp,-’7 A7) w}:w»l

ok

——Heat Nemrtrzr ,
Dol | Pedegmunler - ey, bnd A
> JJ%#@‘ g Csed pae. 2304

ed for in the purchase

!
f

~

Watorid v st lz@;iy(ﬂ .

§
i

£
d
3§
’f

{

a

TASPEC s o
Co.
METAL TEST SPECIMEN, COUPONS. PANELS, .
RODS, FIXTURES. RACKS AND HOLDERS

P.0. Box 27707 i SAN ANTONIO. TEXAS 78227
Phone/Fax: (210) 923-5999

CERTIFICATE OF COMPLIANCE | WWKX A \W/{M

Date ,‘\\ i~ \ W\/\

Southwest Research 7 y \)Z,u’“ e
Customer w h wtn (P {7 |
1852738 & At i

Your Purchase Order No.

I S

Qur Invoice No. 9 ~
. d\),Q)\‘ OX v
8560-C22 o © )
Stock No. K% ,?o‘& \o‘-" )
oD
[~
DESCRIPTION: N N

§ o
el
Inconel, C-22, 1271275 , 2 2
.06”, polished 600 grit..

ol
sz YUY )
Trndesny ~umlpr! | Ser PRS2 2¥6A |

L}eov{ /me: 2277 | gike

By: §§ M‘(l h’/«’{'

Oowe - vesulls tee Qugys

{ /.

Se8 oAt Vst (Swpoyt 2344 .

Vot ~

\ W “/‘
,‘}P»W /7/00
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quantities as called for in the purchase

formance with the requirements, specifications and

tj Tests to substantiate this have been performed in our plant
reports are available upon request from us and/or our
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. MATERIAL CERTIFICATION 4/%2 233

|
i
(805) 389-2138 g
Fax: (805) 987-6492

351 Cortez Circle ;

| ‘Supra Alloys,Inc. Camarillo, California 93012
!. paTE: May 20, 2004 PAGE 2 OF 2

. THIS MATERIAL DID NOT ¢

—+ OME |

.. METASPEC CO CONTACT WITH MERCURY g 1vg-

- CUSTOMER: . P ! COMPOUNDS WHILE AT SUPRA ALLOYS'INC

] ' gO# M420495 PO# 1584 HT# '453072

- , (TS-7015)

- MATERIAL DESCRIPTION

- C. P.' TITANIUM SHEET ASTM-B-265-95 GRADE 7 ANLD.

2) 1 PC. 063" X 11.,75% X 11.75"% 1-1/2# NET WT,

CHEMICAL ANALYSIS:
" CARBON: - 0.008 OXYGEN: 0.130 : YTTRIUM:

- IRON: 0.070 HYDROGEN: 12/22 PPM PD:0.150
- NITROGEN: 0.006 TITANIUM: BAL.
- MECHANICAL PROPERTIES:

YIELD KSI TENSILE KSI ELONG$% $R/A BEND
 49.3/49.4 71.4/71.7 21/22 ' 2.0 TR
- §5.3/55.5 70.9/71.4 22/23 2.0 TR

_  PRODUCT ANNEALED: 1380 F 3 MIN & A/C
SURFACE: CONTAMINATION FREE

- e e Can puis 20
| Andgrmarinn No il tk et

. S Yl -
MATERIAL CONFORMS TO ALY OTHER TECHNICAL REQUIREMENTS OF THE g%EC FI&ATION.
~  WE CERTIFY THAT THE CHEMICAL ANALYSIS AND PHYSICAL TEST RESULTS APPLYING

ON THE ABOVE ORDER ARE TRUE AND CORRECT . - .

] | il Supve ey ot

1 TUBE 4 GROSS WT " HOWARD VAN ‘ALLEN _ A\
SHIPPED VIA UPS . MATERIALS MANAGER
. - - . . H B ‘0
- Issue Date: 7-28-03 P S . Form 7.5 _6,Rew(0)
e : : eI o ' ' T ‘




e
7

| gO% M420495

1) 30 PCS.

CARBON:
TIRON:

YIELD KST

SURFACE:
GRAIN:
MICRO:

WE CERTIFY

Issue Date:

—

- CUSTOMER : METASPEC CO

PO# 1584

MATERTAL CERTIFICATIGN.T?aéyLYXﬁfi‘
F ~

Supra Alloys, Inc.

|pATE: May 20, 2004

HT# R-1652
(TB-700

-

(805) 388-2138
Fax;: (805) 987-6492

351 Cortez Circle
Camarillo, California 93012

PAGE 1 OF 2

TRIS MATERM
| L Db
CONTACT Wity MEgg{j

| COME INTQ
COMPOUNDS WH!LE AT sue

RY OR I15

MATHRIAL DESCRIPTION

¢. P. TITANIUM WIRE ASTM-B-863-99A GRADE 7 ANLD.
.'_.-—"-—_*“-s. — Ot

CHEMICAL ANALYSIS:

0.0l0
0.110

NITROGEN: 0.010
MECHANICAL PROPERTIES:

TENSTILE KST

PRODUCT ANNEALED:

125" DIA X 36"R 2-1/4%# NET WT.
OXYGEN:  0.160 YTTRIUM:
HYDROGEN: 17 PEM PD:0.240
TITANIUM: BAL.
ququ
ELONG% $R/A A“V@O/]NUL‘ o
’7\\,? do wit ant
will koak crepeXT-
Covn ek \M\J{b addrtiond

MATERIAL CONFORMS TO ALL OTHER TECHNICAL

\\\A—“W\*/\‘m - g/ﬂ/o\’ '}-‘? )
REQUIREMENTS OF THE SPECIFICATION.

THAT THE CHEMICAL ANALYSIS AND PHYSICAL TEST RESULTS APPLYING

ON THE ABOVE ORDER ARE TRUE

1 TUBE 4 GROSS WT
SHIPPED VIA UPS

7-28-03

AND CORRECT .

N\ |

wMRL

HOWARD VAN ALLEN | E
MATERIALS MANAGER !

Form 7.5_6,Rev(0)
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MEIADPEG .

|

r

¢ METAL TEST SPECIMEN. COUPONS. PANELS.
| RODS. FIXTURES. RACKS AND HOLDERS
i

u{> <}c

P.O. Box 27707 iJ SAN ANTONIO. TEXAS 78227
| Phone/Fax: (210) 923-5999

CERTIFICATE OF COMPLIANCE e

June 09, 2004

Date

Southwest Research e

Customer

485273¢ R

Your Purchase Order No.

2634
7 Our Invoice No.

10-G7/Wir
Stock No.

DESCRIPTION:

Titanium Alloy, Grade 7, ) / e
1/8”dia. x36” long Wire. V\’"X o) g / »
L 70} B
salisse X9 _ \W ‘, |
~HonrNumber- /M\W*W , el
Trodwarg
This is to certify that all of the articles in the quantities as called for in the purchase
order number listed hereon are in canformance with the requirements, specifications and

N drawings listed on that order. Tests o substantiate this have been performed in our plant
) and/or by our suppliers and reports are available upon request from us and/or our

supphers. \ H/@{J/% \' R — l éjrz
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o METASPEC .. ¢ Tacovt 23(]

: ’ ,» =1 —
[T — METAL YEST SPECIMEN, COUPONS, PANELS. A '
ASPEC [e] . : RODS, FIXTURES. RACKS AMD NOLDERS [=]
M Ce. v .

]

M s, FTORES, EACKS o HOLOERS. AD . ——— P.O. Box 27707 (3 SAN ANTONIO. TEXAS 78227

PhonesFax: (210} 923-5099

P.O. Box 27707 {1 SAN ANTONIO. TEXAS 78227
Phone/fax: (210) 923-5999

N May 20, 2005
. CERTIFICATE OF COMPLIANCE o
e " & % < \ v Dear Leitai,
\ ~ |\ | . . ; .
mm%ﬁ%ﬁ—fﬁ“@ X A W q’\ L 3 " Following is the corrected Cért, of Compliance for the Inconel 825. The PS10096 js
\};\\ R \M\M f\;’{,‘% W T e ? incorrect and you were corréct to question the connection(it is for us, but noet for our
4852738 W YT ‘ ; customers). The correct nuniber is ACI2764. I have also omitted “Heat” and
Your Purchase Order No. ¢ W E— replaced with “Track”. If yon wish for me to do the same on the others please do not
2634 59}7/ [olo B hesitate to contact me.
Our Invoice No. gl\(ﬂ L M‘% ' B |
— - 5@“( I As for the C-22, if eligiable oh your copy, located at the lfottom of the t.est report
R Stock No. WL ] ' shows “P.0. Number”. Ther¢ you should see 0792, That is the connection for the
DESCRIPTION: W& M |
Inconel 825, 1/27x2"x.06", 't e }PWt < | ’] ‘ As per our conversation the “Heat” number is actually an inbouse tracking number.
polished 600 gri. 6 Lk \4,{ eX & A
o RS10086— A (L= 1 13 ( A — Please accept my apologies fdr any inconvenience we may have caused you. I hope
B ~Heat Nenrbres- 3R ru ; o the above information rectifiés your predicament.
S Ty A ,.\(3 Ay 1‘ : »
- This is to certify that all of the articles in the quantities as called for in 'the purchase o Best Regards, )
order number listed hereon are in conformance with the requirements, specxﬁf;atlons and ; N
drawings listed on that order. Tests to substantiate this have been performed in our plant R
R and/or by our suppliers and reports are available upon request from us and/or our ’, \ | Mic Cline . \\/\
1i ] . . R R - : ) AVY
-------- ek & 3 IGTH Ses Pk 210923 999 (phunetar) g
N 2868 (st ) - | S |
By: \\Q B . \g/\( \,q,/y/ 3/ -
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-----Original Message-----

From: Lietai Yang [mailto:ltyang @cnwra.swri.edu]

Wednesday, July 07,2004 1:01 PM
'rdykstra@swri.edu'; 'STUARTB424@aol.com’; 'rbecker5 @satx.rr.com’

Sent
To

/

-

Cc: Gustavo Cragnolino

RE: immersion test

Subject

All,

| test. We plan use the left over pieces (the 4th pieces)

~ [ ¥/

with Darrell and see if he can let us to use his sample. For the time being, let's assume we have all the samples for
ieces. We talked about getting at least 72 pieces (3 pieces from each sample you have) for each

the tests and plan every thing.
Please consider starting heat treatment (see enclosed file for the conditions) of the the samples and have them cut

Based on the discussion we had last week and after the discussion with Gustavo, we have decided to do the total
Pleése order all needed bottles and media for the tests. We do not have the Welded Coupons yet. We need to talk

immersion test as outlined in the enclosed file. Please review the file and let me know if there is any error.

alloy. We also need at least another 12 pieces for the contro

from each sample) for the control tests.

Roger,
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Total Immersion Test matrix, July 07, 2004
No | Microorganism Systems | Coupons of each alloy o
Test Systems
Consortia [SRB (2 mixed strains)+Pseudomonas (2 mixed
1 strains) + Thiobacilas +Vibrio(Slimeformer)] 12
2 Pseudomonas (2 mixed strains) ) 12
3 SRB (2 mixed strains) 12
4 Acidophilium (Strong Acid producer ) 12
5 Thermophile (SRB, Stuart to verify this), active at 70 oC 12
6 Clostridium (strong acid producer, reported as a YM bacteria) 12
sum 72
Negative Control Systems, No Bugs, Nutrients Only
Consortia [SRB (2 mixed strains)+Pseudomonas (2 mixed o
1B strains) + Thiobacilas +Vibrio(Slimeformer)} 2
2B Pseudomonas (2 mixed strains) 2
3B SRB (2 mixed strains) 2
4b Acidophilium (Strong Acid producer ) 2
5B Thermophile (SRB, Stuart to verify this), active at 70 oC 2
6B Clostridium (strong acid producer, reported as a YM bacteria) 2
sum 12
Total 84
Notes:
Alloy types:
1 304L (annealed, 1100 oC, 10 min, water quenching)
2 316 (annealed, 1100 oC, 10 Min , water quenching)
3 625 (annealed, 1177 oC, 10 Min , water quenching)
4 825 (annealed, 954 oC, 10 Min, , water quenching
5 22(Thermally aged 870 oC, 30 min, water quenching)
6 22 Welded specimen (to be considered later)
Coupons Size: 0.5x0.5" squares for those used in the test systems; can be smaller for samples used in o
the cotrol systems
Coupon Finish: 600 grit
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MICROBIALLY INFLUENCED CORROSION STUDIES
OF ENGINEERED BARRIER SYSTEM MATERIALS

et Tk Tileo

TABLE 4-C1 i
1.5% NaCl NUTRIENT BROTH ‘\/,_

-
Chemicals Amount ; . : - { (/
Beef Extract 30 gm e e
9 &,

Pepione . 15 500 “[:‘
SodmChloride 28—
Distilled Water _______————— 75—
FimlpHe@2s’C

TABLE 4-C2 - ‘Y
MODIFIED BAAR'S BROTH MEDIUMA —
mou
Chemicals o
Ta)

4 f

CHEMICAL COMPOSITIONS (%WT) OF THE SS MATERIALS USED IN THE EXPERIMENT

TABLE 3

Meals UNS# Ni C__Fe Mo _Mn Si Cu P S C
30485 830400 916 185 Ba* 038 110 033 027 0019 0006 0030

4LSS  S3M03 829 183 Bal 04 136 043 026003 001 002
*Bal: Balance

——Sel [Pt é'q

Tabie 4 -C4 Ringas media A (Ringas and Robinson, 1988a). 4.‘_,7
P

SGaiumT 1actalE Tog ¢ ' '
Beef extract 10g
Peptone 20g
MgSO,7H.0 20¢
Nu,S0O, 1.5g
K,HPO, : 05¢g

— Gep M@M& vl

CaCl, Olg
NaCl 2022¢
Distilled water 1.0L __E‘\M .
; r ]
v
Th ghly mix above ingredients; ﬂ‘ ‘e/“, Y T ¢
autoclave for 15 min at 120 C.

and the ammonium sulfate.

Sodium ascorbate 2.10 ¢/100 mL
Ammonium sulfate 2.64 g/100 mL
Above i i are prep T y
by dissolving in 100 mL distilled water and ~
filter sterilized.
Media preparation: Prior (o i lati ptically add 5.0 mL/L of the sodium ascorbate ‘ G
€ /
f
fi
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Figure 4-D1. A Typical pit developed on the Type
304L stainless steel specimen surface]57 days after the
exposure in a 0.5 M NaCl solution inoculated with
sulfate-reducing bacteria and a slime former {a),and a
closeup view at the pit center area showing bacteria

cells clearly visible (b). .
f7 NS

f

 SEM_pecu? PPk

1.10

0.90

0.70

0.50

0.30

Potential (Vsce)

0.10 " N2;8,0,

-0.10

0.30

NapS |.
-0.50

0.70 o
1.08-9 1.0E-8 1.0E-7 1.0E6 1085 1.0E4 .
Currant Density (A/cm®)

Figured-D7 Polarization behavior of plati $ in soluti s pure sulfur
element and sulfur-containing species. Ambient air may be present in the tests with H,S and

clement sulfur. ,
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Figure 4-D8 Polarization behaviors of stai less steel peci in soluti

pure sutfur element and sulfur-containing species. Note, the curves for NuZS:O‘fmd Na,$
were obtained in a preliminary study using cyclic potential dynamic method [Jain, 2003].
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requisition_detail

Requisition # 05024278
Requisitioner: Yang,Lietai
Target Place Date: 6/9/2005

Page 1 of

Trow PUAR 250

Date: 6/6/2005 Status: PO Generated
Buyer: Luna, Cynthia R

Date Entered: 6/6/2005 11:37:49 AM -

S
(~ R
1 w4

Vendor: STAVELEY SERVICES

Purchase Order # 575916] NORTH AMERICA INC
Order Date: 06/08/05 Due Date: 06/10/05
' LN ORD REC ACC REC SHIP TOT
e NO QTY QTY QTY DATE VIA AMT DESCRIPTION
1 6.0000 0 0 UPS BLUE $480.00 Chemical Analysis for Metal

A ’2";4”_"

e

}r?”/"’( |

l/m]/f){

. ; Slaw ke, 2
zqg JW 303. Noke, e PW* Materials ID* vemder WZM l“/) ;
i /?('Jj,Q i ‘/L7l\)é
B Nickel Based Alloy CM0792{ ¢c-212
Lep Nickel Based Alloy  ~PS+6096—Atwt—-+4"
iz Stainless Steel GW 0219 3ibi
22| Stainless Steel FC7432 okl )
PE% 3's Titanium Alloy R-1652 T &vd 7 Roed
234 | Titanium Alloy SAI1584 % Gvd T il , Skt

Specimens with Atomic Absorption

Total $480.00

CN WRA A center of excellence in earth sciences

B3
)\ o) > . .
e\ &N and engineering
| " 6220 Culebra Road - San Antonio - Texas, U.S.A. 78228-5166
— ® requisition_detail , .
A—LV\‘I\ p\0~ v.-(r’\( /Y,Q ﬁ;HC«L“j”‘] s, Fage 1 of 1
Requisition # 05031450 Date: 8/10/2005 S
. . . St : tatus: PO Gener:
Lietai Yang Requisitioner: Yang,Lietaj Buyer: Eury, Sara:sE e
Southwest Research Institute Target Place Date: 8/12/2005 o Date Entered: 8/10/2005 1:37:53 PM
Building 57 Purchase Order # 575887PR Vendor: STAVELEY SERVICES

220 Culebra Rd * NOR
6220 a Order Date: 08/11/05 ORTH AMERICA INC

San Antonio, TX 78238 LN ORD REC ACC DUE ke

210-522-2483 A
210-522-5184 - fax 3 o
E-mail LTyang@swri.org

TOT

AMT DESCRIPTION

BEST WAY $240.00) SERVICE PURCHASE ORDER
NofEs: cran ) Total $240.00

IR CUANCE ORDER N, o AT FURCIASE ORDER o
ENTIRETY, WORK WAS NOT COMPLETED. 3 C‘El o TASE ORDERINIT'S

FOPTNOTES: P8 P12 Q20 esamd s B
Thies sunnhen (Are70t, R-652 ) AT 1y3%)
Enclosed are 6 types of specimens we obtained under our PO# 485273S. Please do

the\chemical analysis as specified in P.O. #575916J sent to you by our purchasing
department. These six types of specimens are: - o i
Ib‘z A (1 Z7éq'

Please contact me if you have any questions.
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The f())llowing paper and report were published based on the work in this scientific notebook
(#604):

Lietai. Yang an.d Gqstavo A. Cragnolino, Studies on The Corrosion Behavior of Stainless Steels in
Chloride Solutions in the Presence of Sulfate Reducing Bacteria, CORROSION/2004, paper no.
04598, Houston, TX: NACE International, 2004. " ; Ve,

L. Yang, S. Birnbaum, and G. Cragnolino, " Microbially Influenced Corrosion Studies on Lf’ % Ny
A

Engineered Barrier System Materials”, Oct, 2004. CNWRA report, CNWRA 2005-01.

I have reviewed this scientific notebook and find it in compliance with QAP-001.
There is sufficient information regarding procedures used for conducting tests,
acquiring and analyzing data so that another qualified individual could repeat the

activity.
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