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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION
DEPARTMENT OF ANALYTICAL AND ENVIRONMENTAL CHEMISTRY

June 27, 2016

Los Alamos National Laboratory
TA-3 SM-271 Drop Point 02U
Los Alamos, New Mexico 87545

Attn: Victor Garde
Subject: Case: Zeolite
SwRI Project Number: 21592.01.00X
SDG: 598447
SwRI Task Order Number: 160605-2
SwRI Sample Receipt Number: 57710
Samples Received: 05.31.2016
Analysis: Solid Sodium Nitrate Solutions

Dear Mr. Garde,

Please find the enclosed results for the eighteen overall samples received on the above
referenced date. Should you have any questions, please feel free to contact me at 210-522-3242,
or at radonna.spies @swri.org.

::n@ﬂy,
ﬁﬁ, Radonna S?es
Group Leader — R&D
APPROVED;

o

g
Michaél J. Dammann
Director

RPS: jz
Cc: Anya Gonzales, Los Alamos National Laboratory

Encl
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SOUTHWEST RESEARCH INSTITUTE
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010002
Douglas, Steven M. A 8

kY JAY ~
RECEIVED \

From: Moken, James A.

Sent: Tuesday, May 31, 2016 9:27 AM -

To: Douglas, Steven M. MAY 31 20® e

Subject: Sample ID's e
AF

Steven,

Can | get you to make sample ID’s and SDG's for the following samples. Table 1 will need to be on one SDG and Table 2
will be on a separate SDG since we will be adding samples to it later this month. If you have any questions let me know.
Thanks.

Table 1
Requested Analysis
W T v | 00700 T o
Sample ID Test Method DOT 0.2 Test
Method 1050
1030
Sod Nit A X
Sod Nit Sol —Zeo 1 X X
Sod Nit Sol —Zeo 2 X X
Sod Nit B X
Sod NitB—Zeo 1 X X
Sod Nit B—Zeo 2 X X
Sod NitApH—-Zeo 1 X X
Sod Nit A pH —Zeo 2 X X
Sod Nit ABlend 1 X X X X
Sod Nit A Blend 2 X X X X
Sod Nit A Blend 3 X X X X
Sod Nit A Blend 4 X X X X
Sod Nit B Blend 1 X X X X
Sod Nit B Blend 2 X X X X
Sod Nit B Blend 3 X X X X
Sod Nit B Blend 4 X X X X
Sod Nit A pH Blend 1 X X X X
Sod Nit A pH Blend 2 X X X X
Sod Nit A pH Blend 3 X X X X
Sod Nit A pH Blend 4 X X X X
Table 2
Wypall Blend ID | Wypall Mixture | Zeolite
(Wypall mix: (ml) (ml) Client: Los Alamos National Laboratory
zeolite} Proioe # 21592.01.00X
1 Case: Zeolite

VTSR: 05/31/2016
Sample(s) Received: intact
Temperature: N/A °C/ SN #: N/A



WB1(1:3) 1233 3700
WB2(1:4) 925 3700
WB3(1:5) 740 3700

Jamie
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Southwest Research Institute

SDG: 598447

SRR #s: 57710

Laboratory Task Order

TO #: 160605-2 Revision: 2

To Client: 06/19/16

Client(s): Los Alamos Nationa! Laboratory

010004

Project(s): 21592.01.00X
Manager(s): SPIES, RADONNA

Instructions

Documents Related to this task order:
57710]

200812[COC for SRR 57710],

200814 [SRR Paperwork for SRR

Deliverables -> Hard Copy: -YES- EDD: no PDF: no

Test: COMB_1050

Holding: 180 days from CED

Section: WETCHEM [ SW846 1050 Test A & C Spontansous Combustion l Cnt: 12
SystemiD | Type | Cont | Matix | CustomeriD | CED | MethodDate |
598447 |1 'Solid Sod Nit A Blend 1 | NO DATA NO DATA
598448 11 | Solid Sod Nit A Blend 2 NO DATA NO DATA
598449 |1 |Solid Sod Nit A Blend 3 NO DATA NO DATA
598450 |1 ‘Solid Sod Nit A Blend 4 NO DATA NO DATA
598453 1 ,Solid Sod Nit A pH Blend - 1 | NO DATA NO DATA
598454 1 Solid Sod Nit A pH Blend - 2 NO DATA NO DATA
598455 1 |Solid Sod Nit A pH Blend ~ 3 NO DATA | NO DATA
598456 1 |Solid Sod Nit A pH Blend - 4 NO DATA NO DATA
598460 1 ,Solid Sod Nit B Blend 1 NO DATA | NO DATA
598461 1 'Solid Sod Nit B Blend 2 : NO DATA | NO DATA
598462 1 /Solid ‘Sod Nit B Blend 3 NO DATA NO DATA
598463 1 Solid Sod Nit B Blend 4 NO DATA NO DATA

Test: IGNIT_1030 Holding: 180 days from CED

Section: WETCHEM i SW 846 Method 1030 Ignitability of solids | Cnt: 12
SystemID | Type Cont Matrix I Customer ID ] CED l Method Date ]
598447 1 Solid Sod Nit A Blend 1 NO DATA NO DATA
598448 ! /Solid Seod Nit A Blend 2 NO DATA NO DATA
598449 | 1 Solid Sod Nit A Blend 3 NO DATA NO DATA
598450 1 |solid Sod Nit A Blend 4 | NO DATA NO DATA
598453 | 1 ‘Solid Sod Nit A pH Blend - 1 | NO DATA NO DATA
598454 1 /Solid Sod Nit A pH Blend - 2 NO DATA NO DATA
598455 11 Solid Sod Nit A pH Blend - 3 NO DATA NO DATA
598456 1 | Solid Sod Nit A pH Blend - 4 NO DATA NO DATA
598460 1 ‘Solid Sod Nit B Blend 1 NO DATA NO DATA
598461 1 'Solid Sod Nit B Blend 2 NO DATA NO DATA
598462 1 Solid Sod Nit B Blend 3 NO DATA NO DATA
598463 1 Solid Sod Nit B Blend 4 NO DATA NO DATA

Test: Oxidizer_UN Holding: 180 days from CED

Section: WETCHEM United Nations (UN) “Recommendations on the Transport of Dangerous Goods”, Section 34, Cnt: 18

Classification Procedures, Test Methods and Criteria Relating to Oxidizing Substances of

Division 5.1.

SystemID | Type .  Cont |  Matix | Customer ID I CED _Method Date |
598447 .1 .Solid Sod Nit A Blend 1 NO DATA NO DATA
598448 1 Solid Sod Nit A Blend 2 NO DATA NO DATA
598449 1 .Solid _Sod Nit A Blend 3 NO DATA NO DATA
598450 1 Solid _Sod Nit A Blend 4 NO DATA 1 NO DATA
=133 =]

vy
=t Page 1 of 2 ver 7118/2014
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Project(s): 21592.01.00X

M : SPIES, RADONNA
SDG: 508447 SRR#s: 57710 e M s

Client(s): Los Alamos National Laboratory

Southwest Research Institute Labo ratory Task Order
TO #: 160605-2 Revision: 2

SystemiD | Type | Cont | Matix | Customer ID CED _ | MethodDate |
598451 1 Solid Sod Nit A pH - Zeo 1 NO DATA NO DATA
598452 1 Solid Sod Nit A pH - Zeo 2 NO DATA NO DATA
598453 1 |Solid Sod Nit A pH Blend - 1 NO DATA NO DATA
598454 1 Solid Sod Nit A pH Blend - 2 NO DATA NO DATA
598455 1 Solid Sod Nit A pH Blend - 3 NO DATA NO DATA
598456 1 Solid Sod Nit A pH Blend - 4 NO DATA NO DATA
598458 1 Solid Sod Nit B - Zeo 1 NO DATA NO DATA
598459 1 Solid Sod Nit B - Zeo 2 NO DATA NO DATA
598460 1 Solid Sod Nit B Blend 1 NO DATA NO DATA
598461 1 Solid Sod Nit B Blend 2 NO DATA NO DATA
598462 1 /Solid Sod Nit B Blend 3 NO DATA NO DATA
598463 1 Solid Sod Nit B Blend 4 ! NO DATA NO DATA
598464 1 Solid Sod Nit Sol - Zeo 1 NO DATA NO DATA
598465 1 Solid Sod Nit Sol -~ Zeo 2 NO DATA NO DATA

Test: PAINT_9095 Holding: 180 days from CED
Section: WETCHEM SW846 9095 Palnt Filter Liquids Test ] Cnt: 18

System ID Type Cont Matrix Customer ID CED Method Date
598447 1 Solid Sod Nit A Blend 1 NO DATA NO DATA
598448 1 Solid Sod Nit A Blend 2 NO DATA NO DATA
598449 1 Solid Sod Nit A Blend 3 NO DATA NO DATA
598450 1 Solid Sod Nit A Blend 4 NO DATA NO DATA
538451 1 Solid |Sod Nit A pH - Zeo 1 NO DATA NO DATA
598452 1 Solid ,Sod Nit A pH - Zeo 2 NO DATA NO DATA
598453 1 Solid Sod Nit A pH Blend - 1 NO DATA NO DATA
598454 1 Solid Sod Nit A pH Blend - 2 NO DATA NO DATA
598455 1 Solid Sod Nit A pH Blend - 3 NO DATA NO DATA
598456 1 Solid Sod Nit A pH Blend - 4 NO DATA NO DATA
598458 1 Solid Sod Nit B - Zeo 1 NO DATA NO DATA
598459 1 Solid Sod Nit B - Zeo 2 NO DATA NO DATA
598460 1 Solid Sod Nit B Blend 1 NO DATA NO DATA
598461 1 Solid Sod Nit B Blend 2 NO DATA NO DATA
598462 1 Solid Sod Nit B Blend 3 NO DATA NO DATA
598463 1 Solid Sod Nit B Blend 4 NO DATA NO DATA
598464 1 Solid Sod Nit Sol - Zeo 1 NO DATA NO DATA
598465 1 Solid Sod Nit Sol - Zeo 2 NO DATA NO DATA
DEAD)

- =
E o

ol Paoe 2 of 2 ver 7/18/2014



Southwest Research Institute

Project:

Case #:
Client:

21592.01.00X
Zeolite

Sample Receipt

Sample Receipt Number: 57710

Los Alamos National Laboratory

VTSR: 05/31/16

010006

Time: 10:00:00

Manager: SPIES, RADONNA
Logged in by: SDOUGLAS
Creation Date: 05/31/16

Notes
Email was received to create an SRR for the following.
Parameters: Requirements located on the applicable Task Order.
See chain of custody as part of the LIMS system for more information.

System (D Customer |D | CED | Matrix | Containers ! Special Regs. |
598446 Sod Nit A Liquid 1 |
598447 Sod Nit A Blend 1 Solid 1 .
598448 Sod Nit A Blend 2 Solid 1
598449 Sod Nit A Blend 3 Solid 1
598450 Sod Nit A Blend 4 Solid 1
598451 Sod Nit ApH-Zeo 1 Solid 1 :
598452 Sod Nit A pH - Zeo 2 Solid 1
598453 Sod Nit A pH Blend - 1 Solid 1
598454 Sod Nit A pH Blend - 2 Solid 1
598455 Sod Nit A pH Blend - 3 Solid 1
598456 Sod Nit A pH Blend - 4 Solid 1
598457 Sod Nit B Liquid 1
598458 Sod NitB-Zeo 1 Solid 1
598459 Sod Nit B - Zeo 2 Solid 1
598460 Sod Nit B Blend 1 Solid 1
598461 ’Sod Nit B Blend 2 Solid 1
598462 Sod Nit B Blend 3 Solid 1
598463 Sod Nit B Blend 4 Solid 1
598464 Sod Nit Sol - Zeo 1 Solid 1
598465 Sod Nit Sol - Zeo 2 Solid 1

Containers: 20 Samples: 20

These documents are associated with this receipt: 200812[COC for SRR 57710], 200814[SRR Paperwork for SRR 57710]

Pagelof1l

Thermometer: N/A
Temperature: N/A

Page Printed: 06/27/2016 14:29
ver: (7/18/2014)
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Sample Custodian Signature:

Sgluthwest Research Institute

1. Custody Seal
2, Chain of Custody

3. Sample Tags

Traffic Report

ot Present or Damaged

Present

Not Present

010007

Client: Los Alamos National Laboratory
Project: 21592.01.00X

Case: Zeolite / SDG:

Sample Receipt: 57710

Sample Tag Numbers Not on COC
4. SMO Forms Not Present Airbill: Email
Custody Seal #(s): N/A
Correspondin Traffic Rpt,

Date Received R::::: ed COC Record SMO Sample # s -g;n;pl-é Tog E & o Tai:.— :;)C Ci:‘t;‘iFt)iI:n
05/31/16 10:00:00 Email Sod Nit A N/A 598446 YES Intact
05/31/16 10:00:00 Email Sod Nit A Blend 1 N/A 598447 YES Intact
05/31/16 10:00:00 Email Sod Nit A Blend 2 N/A 598448 YES Intact
05/31/16 10:00:00 Email Sod Nit A Blend 3 N/A 598449 YES Intact
05/31/16 10:00:00 Email Sod Nit A Blend 4 N/A 598450 YES Intact
05/31/16 10:00:00 Email Sod NitApH-Zeo 1l N/A 598451 YES Intact
05/31/16 10:00:00 Email Sod Nit ApH - Zeo 2 N/A 598452 YES Intact
05/31/16 10:00:00 Email Sod Nit A pH Blend - 1 N/A 598453 YES Intact
05/31/16 10:00:00 Email Sod Nit A pH Blend - 2 N/A 598454 YES Intact
05/31/16 10:00:00 Email Sod Nit A pH Blend - 3 N/A 598455 YES Intact
05/31/16 10:00:00 Email Sod Nit A pH Blend - 4 N/A 598456 YES Intact
05/31/16 10:00:00 Email Sod Nit B N/A 598457 YES Intact
05/31/16 10:00:00 Email Sod Nit B-Zeo 1 N/A 598458 YES Intact
05/31/16 10:00:00 Email Sod Nit B - Zeo 2 N/A 598459 YES Intact
05/31/16 10:00:00 Email Sod Nit 8 Blend 1 N/A 598460 YES Intact
05/31/16 10:00:00 Email Sod Nit B Blend 2 N/A 598461 YES Intact
05/31/16 10:00:00 Email Sod Nit B Blend 3 N/A 598462 YES Intact
05/31/16 10:00:00 Email Sod Nit B Blend 4 N/A 598463 YES Intact
05/31/16 10:00:00 Email Sod Nit Sol - Zeo 1 N/A 598464 YES Intact
05/31/16 10:00:00 Email Sod Nit Sol - Zeo 2 N/A 598465 YES Intact

Printed: 05/31/16 12:08:56 PM page 1of 1 ver (7/18/2014)

FRM-217



SAMPLE LOG-IN SHEET

010008

Lab Name
Southwest Research Institute Page 1 of 1
Received By (Print Name) Log-in Date
STEVEN DOUGLAS e 05/31/2016
Received By (Signature) )
Case Number / Sample Delivery Group No. SAS Nujnber
Zeolite
Remarks: 21592.01.00X ! M R‘ s
Correspondi [emarks:
esponding Condition of Sample
Shipment, etc
EPA Sample # Sample Tag # Assigned Lab #
1. Custody Seal(s) Present/} -
Intact/BMs Sod Nit A N/A 598446 Intact
Sod Nit A Blen |W/A 598447 Intact
2. Custody Seal Nos. N/A d 1
Sod Nit A Blen [N/A 598448 Intact
d 2
3. Chain-of Custody Records 3 Y Absent* Sod Nit A Blen |N/A 598449 Intact
ey sod
4. Traffic Reports Present Sod Nit A Blen |N/A 538450 Intact
or Packing Lists d 4
5. Airbill Airbill/Sticker -
Absent* Sod Nit A pH - |N/A 598451 Intact
Zeo 1
Sod Nit A pH - |WaA 598452 Intact
6. Airbill No. Email Zeo 2
Sod Nit A pH B [N/A 598453 Intact
lend - 1
7. Sample Tags Present ¢&b Sod Nit A pH B |N/A 598454 Intact
e |Sed it
Sample Tag Numbers Liste Sod Nit A pH B |[W/A 598455 Intact
listed ®W Chain of lend - 3
Custody Sod Nit A pH B |V/A 598456 Intact
lend - 4
8. Sample Condition Intacty/Broken*/
P Leakifg Sod Nit B n/a 598457 Intact
9. Cooler Temperature N/AC -
Sod Nit B - Ze |W/A 598458 Intact
10. Does Information No* o1
on custody Sod Nit B - Ze [N/A 598459 Intact
records, traffic o 2
reports, and Sod Nit B Blen |N/A 598460 Intact
sample tags 41
agree?
Sod Nit B Bl N/A 598461 Intact
11, Date Received at Lab 05/31/2016 4 2 en
Sod Nit B Blen [N/A 598462 Intact
12. Time Received 10;00:00 d 3
Sod Nit B Blen [N/A 598463 Intact
d 4
Sample Transfer Sod Nit Sol - |[N/A 598464 Intact
Zeo 1
Fraction _ ction Sod Nit Sol - |[W/A 598465 Intact
(NN N Zeo 2
Area # ’ Area # \
——
.—\\‘( MGW—
By By ———
STEVEN DOUGLAS T —————
On On
05/31/2016
* Contact SMO an%ttach record of resolution
)
Reviewed By Logbook No. /gample Receipt (57710)
Date v O Logbook Page No. /9472 (7
g
WA Sgc (, 2¢7 2

FORM DC-1

OLMO4.2
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SOUTHWEST RESEARCH INSTITUTE
CLIENT: Los Alamos National Laboratory
SwRI PROJECT#: 21592.01.00X

SwRI TASK ORDER: 160605-2

SwRI SRR: 57710

SDG: 598447

VTSR: 05.31.2016

Case Narrative



Client: Los Alamos National Laboratory 010010
SwWRI Project Number: 21592.01.00X
SwRI Task Order Number(s): 160605-2

WETCHEM ANALYSIS
Initial sample preparation

This report encompasses the preparation and analysis of the solid Sodium Nitrate solution blends
presented in Table 1 which contains the sample ID’s and the methods requested on each of the
blends. Three different sodium nitrate solutions were prepared in accordance with the scope of work
provided by Los Alamos. The three solutions include; 1 molar nitric acid (Sod Nit A) and 1 molar
sodium hydroxide (Sod Nit B) solutions saturated with sodium nitrate, and a 1 molar nitric acid
solution that was first saturated with sodium nitrate and then pH adjusted between 4-9 with
Spilfyter® Kolorsafe® liquid acid neutralizer (Sod Nit A pH).

To make the blends, each solution was mixed with Swheat in the designated ratios and then allowed
to set for 24 hours. After the 24 hours water was added if required and then zeolite was added in the
designated ratios. Once the zeolite was added the samples were allowed to set for an additional 24
hours prior to submittal for analysis (Image 1).

Table 1. Surrogate creation and analysis table

. Methods
Surrogate ID Times UN Ox solid .
made | 1030 | 1050 (DOT 0.1) Paint filter
Sod Nit A—-Zeo 1 2 * * 1 1
Sod Nit A —Zeo 2 1 * * 1 1
Sod Nit B—-Zeo 1 2 * * 1 1
Sod Nit B - Zeo 2 1 * * 1 1
Sod Nit ApH-Zeo 1 1 * * 1 1
Sod Nit A pH - Zeo 2 1 * * 1 1
Sod Nit A Blend 1 1 1 1 1 1
Sod Nit A Blend 2 1 1 1 1 1
Sod Nit A Blend 3 1 1 1 1 1
Sod Nit A Blend 4 1 1 1 1 1
Sod Nit B Blend 1 1 1 1 1 1
Sod Nit B Blend 2 1 1 1 1 1
Sod Nit B Blend 3 1 1 1 1 1
Sod Nit B Blend 4 1 1 1 1 1
Sod Nit A pH Blend 1 1 1 1 1 1
Sod Nit A pH Blend 2 1 1 1 1 1
Sod Nit A pH Blend 3 1 1 1 1 1
Sod Nit A pH Blend 4 1 1 1 1 1

*Testing not required for these methods.

(Note: Sod Nit A and Sod Nit B — UN Ox Liquid (DOT 0.2) testing will be submitted separately.)



Client: Los Alamos National Laboratory 010011
SwWRI Project Number: 21592.01.00X
SwRI Task Order Number(s): 160605-2

SW-846 9095B: Paint Filter

For this method 100g of each blend was placed into a Gerson 260um paint filter (PN010714R, Lot#
B5140428JF8) that was suspended over a 250 mL beaker for 5 minutes to collect any free liquids.
During this 5-min period if any of the sample material drips into the cylinder, the material is deemed
to contain free liquids for purposes of 40 CFR 264.314 and 265.314. Initially, Sod Nit A—Zeo 1 and
Sod Nit B — Zeo 1 were made at the requested 2:1 Zeolite to waste ratio. When these two samples
were analyzed they both began dripping liquid after about 3 minutes in the paint filter (Image 2).
When this information was presented to the Los Alamos, they decided to raise the ratio from 2:1 to
4:1. Under the laboratory conditions all other sodium nitrate blends tested for paint filter were not
deemed to contain free liquids.

SW-846 1030: Ignitability of Solids

An ignition source is applied to one end of the test material to determine whether combustion will
propagate along 200 mm of the strip within 2 minutes. If the material combustion propogates, the
burning time was measured over a distance of 100 mm and the rate of burning would be determined.
The surrogate material was formed into an unbroken powder train, 250 mm in length atop a ceramic
tile with marks at the 80 and 180 mm in from the end of the train. The ceramic tile was placed about
8 inches in a hood with the sash lowered to give airflow of about 0.7 m/sec. One end of the train was
exposed to the end of an acetylene torch with a temperature greater than 1000°C. The torch was held
there for 2 minutes and if the sample began to burn down the train the time taken to get from the 80
to 180 mm mark was measure to determine the burn rate.

All of the sodium nitrate samples followed the same series of events during the analysis. The
surrogate sample would go from a moistened, green color to a dry white, faint green color as the heat
dried the sample; the samples would then proceed to char (Image 3). The only notable difference
was all the Sod Nit A Blends 1 through 4, Sod Nit A pH Blend 1, and Sod Nit B Blend 3 had a
cracking sound to them most likely from the nitrate salts being heated. Since none of the blends
burned into the 100mm zone, all are considered non-flammable under the test conditions and criteria
outlined in Method 1030.

Fine Excelsior (natural hardwood shavings) were used as a positive control each day testing was
performed.

SW-846 1050: Spontaneous combustion and self heating

The surrogates for this analysis were first sprinkled several times onto a ceramic tile to observe if
they smoked or flamed and could be considered pyrophoric solids by test Method A. Since none of
the samples exhibited these characteristics, they were tested by Method C. In this test, a 100-mm
sample cube is exposed to a test temperature of 140°C + 2°C for a minimum of 24 hours to
determine whether it undergoes spontaneous ignition or a rise in sample temperature to over 200C
within the 24 hours. If the results of the preliminary test are positive, a second test using a 25-mm
sample cube is conducted to further classify the waste as specified in Table 2.



Client: Los Alamos National Laboratory 010012
SwWRI Project Number: 21592.01.00X
SwRI Task Order Number(s): 160605-2

Table 2. Method 1050 Waste Classification
Results of Self-Heating Test DOT Packing Group
Negative for the 100-mm cube test Not a Self-Heating Waste
Positive for the 100-mm , but negative for the 25-mm cube test Il
Positive for both the 200-mm and 25-mm cube tests or positive I
for the 25-mm test, if tested alone

The filled cube was placed into an oven with two thermocouples measuring the oven temp and up to
four thermocouples inserted into each sample to measure its temperature during the analysis. Lids
were placed onto the top of the test cubes and tungsten weights were placed on top of those sample
believed to have event in order to keep the thermocouples and lids from coming off the sample. Also
up to two thermocouples were placed in a tray below the sample in case any sample pushed out of
the cube and onto the tray. Once the thermocouples were in place, the oven was ramped to 140°C +
2°C and held for 24-48 hours depending on when the sample reached a stable temperature. Although
the method states testing to be conducted for 24 hours, many of the samples did not reach 140°C +
2°C during the initial 24 hour period, therefore the testing was extended to a minimum of 12 hours
after the sample had reached a stable temperature. Temperatures of the oven and sample were
collected every 10 seconds and plotted to determine if the sample temperature exceeded 200°C
during the time of testing. At the conclusion of the test, the oven was turned off and allowed to cool
before removing the sample. The oven and sample temperature graphs are located in Attachment A.

Two sodium nitrate samples were analyzed simultaneously, using the 100mm cube, since past
samples having similar combinations of waste and zeolite did not self heat. These blends were
allowed to run for at least 38 hours before ending the analysis due to their moisture content.
Although the method states testing to be conducted for 24 hours, many of the samples not reaching
140°C £ 2°C during the initial 24 hour period, therefore the testing was extended to a minimum of 12
hours after the sample had reached a stable temperature. After the analysis the cubes were removed
and all had a dried zeolite appearance to them and most of them came readily out of the cube. Sod
Nit A pH Blend 1 formed hardened chunks of zeolite but no odd coloring or event took place (Image
4). Since none of these blends exceeded 200°C during the analysis all of them are classified as “Not
a Self-Heating Waste” as defined by Method 1050.

DOT UN Oxidation testing

The sodium nitrate solid blends were tested in accordance with the United Nations (UN)
“Recommendations on the Transport of Dangerous Goods”, Section 34, Classification Procedures,
Test Methods and Criteria Relating to Oxidizing Substances of Division 5.1. The UN procedure
assesses the relative hazard of oxidizing substances so that an appropriate classification for transport
can be made. Tests are conducted on the samples mixed with dry fibrous cellulose in mixing ratios
of 1:1 and 4:1, by mass, of sample to cellulose. The burning characteristics of the mixtures are
compared with the standard 3:7 mixture, by mass, of potassium bromated to cellulose. If the burning
time is less than the standard mixture, the burning times should be compared with those from
packing group | or Il or category I or Il oxidizer, reference standards 3:2 and 2:3, by mass, of
potassium bromated to cellulose, respectively. See Table 3 for classification. Table 4 presents the
results for the reference standards. Tables 5 and 6 lists the comments the analyst noted for each of
the two sample-to- cellulose ratio burns.



Client: Los Alamos National Laboratory

SwWRI Project Number: 21592.01.00X

SwRI Task Order Number(s): 160605-2

All sodium nitrate solid blends were classified as “Not Division 5.1”.

Table 3. Oxidizer Classifications

010013

The test criteria for determining oxidizing properties of the substance are:

UN
Classification

Any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested,
exhibits a mean burning time less than the mean burning time of a 3:2 mixture, by
mass, of potassium bromate and cellulose.

Packing group |

Any substance which, inthe 4.1 or 1:1 sample-to-cellulose ratio (by mass) tested,
exhibits a mean burning time equal to or less than the mean burning time of a 2:3
mixture (by mass) of potassium bromate and cellulose; and which does not meet
the criteria for packing group |

Packing group 11

Any substance which, in the 4:1 or 1:1 sample-to-cellulose ration (by mass)
tested, exhibits a mean burning time equal to or less than the mean burning time
of a 3:7 mixture (by mass) of potassium bromate and cellulose; and which does
not meet the criteria for packing group | and 1.

Packing group Il

Any substance which, in both the 4:1 and 1:1 sample-to-cellulose ration(by mass)
tested, does not ignite and burn, or exhibit mean burning times greater than that of
a 3:7 mixture (by mass) of potassium bromate and cellulose.

Not Division 5.1

Table 4. Potassium Bromate and Cellulose Reference Mixtures

Mean Burn Time, sec Mean Burn Time, sec Mean Burn Time, sec
3.7 2:3 3:2
KBrO;:Cellulose Ratio KBrO;:Cellulose Ratio KBrO;:Cellulose Ratio
135.32 52.44 19.54

Table 5. Comments for Sample to Cellulose ratio of 4:1

Sample ID Comment 4:1

Sod NitA—-Zeo 1 Spontaneous flames at wire leads, charring, smoke

Sod Nit A —Zeo 2 Charring around wire leads, smoke, no flame

Sod NitB-Zeo 1 Charring at wire leads, smoke.

Sod Nit B - Zeo 2 Charring around wire leads & smoking

Sod Nit ApH—-Zeo 1 | Charring around wire, smoke, no flames

Sod Nit A pH—-Zeo 2 | Charring around wire, smoke, no flames

Sod Nit A Blend 1 Charring around wire, smoke, no flames

Sod Nit A Blend 2 Charring at wire leads, slight smoke, no flames

Sod Nit A Blend 3 Charring around wire, smoke

Sod Nit A Blend 4 Charring around wire, smoke, no flames

Sod Nit B Blend 1 Charring around wire, smoke, no flames

Sod Nit B Blend 2 Charring around wire, smoke, no flames

Sod Nit B Blend 3

Charring at wire leads, smoke & random flames at wire leads

Sod Nit B Blend 4 Charring around wire leads & smoke, no flames

Sod Nit A pH Blend 1

Charring around wire leads, spontaneous flame at front wire lead. Smoke

Sod Nit A pH Blend 2 | Charring around wire and smoke

Sod Nit A pH Blend 3 | Charring around wire, smoke, no flames

Sod Nit A pH Blend 4 | Charring around wire leads, smoke, no flames




Client: Los Alamos National Laboratory

010014

SwWRI Project Number: 21592.01.00X
SwRI Task Order Number(s): 160605-2

Table 6 Comments for Sample to Cellulose ratio of 1:1

Sample ID

Comment 1:1

Sod Nit A-Zeo 1

low flames at wire leads, charring and smoke.

Sod Nit A —Zeo 2

low flames at the wire leads, charring and smoke

Sod NitB-Zeo 1

flames at wire leads, smoke + charring. One rep had slight propagation of the
flame.

Sod Nit B - Zeo 2

charring at wire leads and smoking

Sod NitApH-Zeo 1

small flames at wire leads, charring and smoke

Sod Nit A pH - Zeo 2

small flames at wire leads, smoke and charring

Sod Nit A Blend 1

small flames at wire leads, smoke + charring

Sod Nit A Blend 2

small flames at wire leads, smoke

Sod Nit A Blend 3

small flames at wire leades, charring and smoke. Flame propagated slightly on
one rep.

Sod Nit A Blend 4

low flames ta wire leads, charring and smoke. Flames propagated slightly
around the sides of the mound.

Sod Nit B Blend 1

small flames at wire leads, smoke and charring

Sod Nit B Blend 2

small flames at wire leads, charring and smoke

Sod Nit B Blend 3

low flames at wire leads, charring & smoke

Sod Nit B Blend 4

small flame at wire leads, smoke & charring.

Sod Nit A pH Blend
1

flames at wire leads + slight propagation, charring and smoke

Sod Nit A pH Blend
2

small flames at wire leads, charring & smoke

Sod Nit A pH Blend
3

small flames at wire leads, charring and smoke

Sod Nit A pH Blend
4

low flames at wire leads, charring and smoke




Client: Los Alamos National Laboratory 010015
SwWRI Project Number: 21592.01.00X
SwRI Task Order Number(s): 160605-2

Image 1: Abpearance of the sodium nitrate solution blends setting for 24 hours after the addition of
the zeolite.

Image 2: Showing the liquid draining out of the paint filter after 5 minutes from Sod Nit A —Zeo 1
at a 2:1 zeolite to waste ratio.



Client: Los Alamos National Laboratory 010016
SwWRI Project Number: 21592.01.00X
SwRI Task Order Number(s): 160605-2

ey — -

'Iage 3: Appearance of the Sodium nitrate blends after flame application for 2 minutes during 1030
analysis.



Client: Los Alamos National Laboratory 010017
SwWRI Project Number: 21592.01.00X
SwRI Task Order Number(s): 160605-2

Image 4: Solid chunk formed during 1050 analysis from Sod Nit A p'H 1.

“I certify that this data package is in compliance with the terms and conditions of the contract,
both technically and for completeness, for other than the conditions detailed above. Release of
the data contained in this hardcopy data package and in the computer-readable data
submitted on diskette has been authorized by the laboratory manager or his/her designee, as
verified by the following signature. This report shall not be reproduced except in full without
the written approval of SwRI.”

-~

06/24/16
Group Leader Date
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SOUTHWEST RESEARCH INSTITUTE
CLIENT: Los Alamos National Laboratory
SwRI PROJECT#: 21592.01.00X

SwRI TASK ORDER: 160605-2

SwRI SRR: 57710

SDG: 598447

VTSR: 05.31.2016

Attachment A

Method 1050 Graphs
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Figure 1. Method 1050 — Sod Nit A Blend 1 (100mm cube) full run.
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Figure 2. Method 1050 — Sod Nit A Blend 2 (100mm cube) full run.
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Figure 3. Method 1050 — Sod Nit A Blend 3 (100mm cube) full run.
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Figure 4. Method 1050 — Sod Nit A Blend 4 (100mm cube) full run.
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Figure 5. Method 1050 — Sod Nit B Blend 1 (100mm cube) full run.
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Figure 6. Method 1050 — Sod Nit B Blend 2 (100mm cube) full run.
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Figure 7. Method 1050 — Sod Nit B Blend 3 (100mm cube) full run
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Figure 8. Method 1050 — Sod Nit B Blend 4 (100mm cube) full run.
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Sod Nit pH A Blend 1
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Figure 9. Method 1050 — Sod Nit pH A Blend 1 (100mm cube) full run.
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Figure 10. Method 1050 — Sod Nit pH A Blend 2 (100mm cube) full run
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Figure 11. Method 1050 — Sod Nit pH A Blend 3 (100 mm cube) full run.
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Figure 12. Method 1050 — Sod Nit pH A Blend 4 (25 mm cube) full run.
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CLIENT: Los Alamos National Laboratory
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SwRI TASK ORDER: 160605-2
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VTSR: 05.31.2016

Wetchem Analyses
Sample Results
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SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Solid

SW 846 Method 1030

SAMPLE DATA SHEET

Client: Los Alamos National Laboratory
Project No.: 21592.01.00X

Date Made: 5/13/16

SRR #: 57710 Task Order #: 160605-2
Sample ID SwRISystem D | Method 1030 Ignitability of Solids Date Analyzed
Results
Sod Nit A Blend 1 598447 Nonflammable 06/12/16
Sod Nit A Blend 1 Dup 598447 Nonflammable 06/12/16
Sod Nit A Blend 2 598448 Nonflammable 06/12/16
Sod Nit A Blend 3 598449 Nonflammable 06/12/16
Sod Nit A Blend 4 598450 Nonflammable 06/12/16
Sod Nit A pH Blend -1 598453 Nonflammable 06/12/16
Sod Nit A pH Blend -2 598454 Nonflammable 06/12/16
Sod Nit A pH Blend -3 598455 Nonflammable 06/12/16
Sod Nit A pH Blend -4 598456 Nonflammable 06/12/16
Sod Nit B Blend 1 598460 Nonflammable 06/12/16
Sod Nit B Blend 2 598461 Nonflammable 06/12/16
Sod Nit B Blend 3 598462 Nonflammable 06/12/16
Sod Nit B Blend 4 598463 Nonflammable 06/12/16

* Note: The Ignitability designation is based on the criteria and conditions of the test

Page 1 of 3

This report may not be reproduced except in its entirety without the written approval of SwRL
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SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Solid

SW 846 Method 1050

SAMPLE DATA SHEET

Client: Los Alamos National Laboratory
Project No.: 21592.01.00X

Date Made: 5/13/16

SRR #: 57710 Task Order #: 160605-2
SW 846 Method 1050 Test Method to
Determine Substances Likey to
Sample ID SwRI System ID Spontaneously Combust (Method C) Date Analyzed
Results
Sod Nit A Blend 1 598447 Not a self-heating waste 06/08/16
Sod Nit A Blend 2 598448 Not a self-heating waste 06/08/16
Sod Nit A Blend 3 598449 Not a self-heating waste 06/05/16
Sod Nit A Blend 4 598450 Not a self-heating waste 06/05/16
Sod Nit A pH Blend -1 598453 Not a self-heating waste 05/31/16
Sod Nit A pH Blend -2 598454 Not a self-heating waste 05/31/16
Sod Nit A pH Blend -3 598455 Not a self-heating waste 06/03/16
Sod Nit A pH Blend -4 598456 Not a self-heating waste 06/03/16
Sod Nit B Blend 1 598460 Not a self-heating waste 05/29/16
Sod Nit B Blend 2 598461 Not a self-heating waste 05/29/16
Sod Nit B Blend 3 598462 Not a self-heating waste 05/27/16
Sod Nit B Blend 4 598463 Not a self-heating waste 05/27/16

Page 2 of 3

This report may not be reproduced except in its entirety without the written approval of SwRL
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SOUTHWEST RESEARCH INSTITUTE
SW846 9095 Paint Filter Liquids Test

SAMPLE DATA SHEET
Lab Name: Southwest Research Institute Client: Los Alamos National Laboratory
Lab Code: SwRI Project No.: 21592.01.00X
Matrix: Solid Date Made: 5/13/16
SRR #: 57710 Task Order #: 160605-2
Sample ID SwRI System ID Method 9095 Paint Filter Results Date Analyzed
Sod Nit A Blend 1 598447 No free liquids 06/12/16
Sod Nit A Blend | Dup 598447 No free liquids 06/12/16
Sod Nit A Blend 2 598448 No free liquids 06/12/16
Sod Nit A Blend 3 598449 No free liquids 06/12/16
Sod Nit A Blend 4 598450 No free liquids 06/12/16
Sod Nit A ph - Zeo | 598451 No free liquids 06/15/16
Sod Nit A ph - Zeo 2 598452 No free liquids 06/15/16
Sod Nit A pH Blend -1 598453 No free liquids 06/12/16
Sod Nit A pH Blend -2 598454 No free liquids 06/12/16
Sod Nit A pH Blend -3 598455 No free liquids 06/12/16
Sod Nit A pH Blend -4 598456 No free liquids 06/12/16
Sod Nit B - Zeo 1 598458 No free liquids 06/15/16
Sod Nit B - Zeo 2 598459 No free liquids 06/15/16
Sod Nit B Blend | 598460 No free liquids 06/12/16
Sod Nit B Blend 2 598461 No free liquids 06/15/16
Sod Nit B Blend 3 598462 No free liquids 06/15/16
Sod Nit B Blend 4 598463 No free liquids 06/15/16
Sod Nit A Sol - Zeo 1 598464 No free liquids 06/15/16
Sod Nit A Sol - Zeo 2 598465 No free liquids 06/15/16

Page 3 of 3
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Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Solid

010029

SOUTHWEST RESEARCH INSTITUTE

UN OXIDIZER TEST
SAMPLE DATA SHEET

Client: Los Alamos National Laboratory

Project No.: 21592.01.00X

Date Made: 5/13/16

SRR #: 57710 Task Order #: 160605-2
Potassium Bromate and Cellulose Reference Mixtures
Mean Burn Time, sec Mean Burn Time, sec Mean Burn Time, sec
3:7 2:3 3:2
KBrO;:Cellulose Ratio KBrO;:Cellulose Ratio KBrO;:Cellulose Ratio
135.32 52.44 19.45
Test Substance
Mean Burn Time, sec Mean Burn Time, sec
Sample ID SwRI System ID 4:1 I1:1 Classification Date Analyzed
Sample:Cellulose Ratio | Sample:Cellulose Ratio
Sod Nit A Blend 1 598447 >180 >180 Not Division 5.1 06/09/16
Sod Nit A Blend 2 598448 no reaction >180 Not Division 5.1 06/09/16
Sod Nit A Blend 3 598449 no reaction >180 Not Division 5.1 06/06/16
Sod Nit A Blend 4 598450 no reaction no reaction Not Division 5.1 06/06/16
Sod Nit A ph - Zeo | 598451 no reaction >180 Not Division 5.1 06/15/16
Sod Nit A ph - Zeo 2 598452 no reaction > 180 Not Division 5.1 06/20/16
Sod Nit A pH Blend -1 598453 1o reaction >180 Not Division 5.1 06/02/16
Sod Nit A pH Blend -2 598454 no reaction >180 Not Division 5.1 06/01/16
Sod Nit A pH Blend -3 598455 no reaction >180 Not Division 5.1 06/07/16
Sod Nit A pH Blend -4 598456 no reaction >180 Not Division 5.1 06/09/16
Sod Nit B - Zeo | 598458 no reaction >180 Not Division 5.1 06/15/16
Sod Nit B - Zeo 2 598459 no reaction >180 Not Division 5.1 06/15/16
Sod Nit B Blend 1 598460 >180 >180 Not Division 5.1 06/01/16
Sod Nit B Blend 2 598461 no reaction >180 Not Division 5.1 06/02/16
Sod Nit B Blend 3 598462 >180 >180 Not Division 5.1 06/07/16
Sod Nit B Blend 4 598463 no reaction >180 Not Division 5.1 06/07/16
Sod Nit A Sol - Zeo 1 598464 no reaction >180 Not Division 5.1 06/15/16
Sod Nit A Sol - Zeo 2 598465 no reaction >180 Not Division 5.1 06/09/16
The test criteria for determining oxidizing properties of the substance are: Classification
Any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested, exhibits a mean burning time less than the mean
Fbuming time of a 3:2 mixture, by mass, of potassium bromate and cellulose. Packing group 1
Any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested, exhibits a mean burning time equal to or less than
fthe mean burning time of a 2:3 mixture (by mass) of potassium bromate and cellulose; and which does not meet the criteria for Packing group I1
packing group [
Any substance which, in the 4:1 or 1:1 sample-to-cellulose ration (by mass) tested, exhibits a mean burning time equal to or less than
the mean burning time of a 3:7 mixture (by mass) of potassium bromate and cellulose; and which does not meet the criteria for Packing group III

packing groups I and IL

Any substance which, in both the 4:1 and 1:1 sample-to-cellulose ration(by mass) tested, does not ignite and burn, or exhibit mean

|buming times greater than that of a 3:7 mixture (by mass) of potassium bromate and cellulose.

Not Division 5.1

Page 1 of 2
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Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Solid

UN OXIDIZER TEST

010030

SOUTHWEST RESEARCH INSTITUTE

LABORATORY CONTROL SAMPLE DATA SHEET

Client: Los Alamos National Laboratory
Project No.: 21592.01.00X

Date Made: 5/13/16

SRR #: 57710 Task Order #: 160605-2
Acceptance Criteria for Daily Laboratory Control Samples
Mean Burn Time, sec Mean Burn Time, sec Mean Burn Time, sec
3.7 2:3 32
KBrO;:Cellulose Ratio KBrO,:Cellulose Ratio KBrO;:Cellulose Ratio
108-162 sec 42-63 sec 15-23 sec
Mean Burn Time, sec Mean Burn Time, sec Mean Burn Time, sec
Sample ID 3.7 2:3 3:2 Data Analyzed

KBrOj:Cellulose Ratio KBrO;:Cellulose Ratio | KBrO;:Cellulose Ratio
LCS 127.10 55.28 18.94 06/01/16
LCS 127.03 48.35 18.56 06/02/16
LCS 132.09 55.56 19.90 06/06/16
LCS 135.25 55.75 21.25 06/07/16
LCS 136.91 56.52 20.65 06/09/16
LCS 123.90 49.19 19.63 06/15/16
LCS 122.50 58.41 17.69 06/20/16

Page 2 of 2
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SOUTHWEST RESEARCH INSTITUTE
CLIENT: Los Alamos National Laboratory
SwRI PROJECT#: 21592.01.00X

SwRI TASK ORDER: 160605-2

SwRI SRR: 57710

SDG: 598447

VTSR: 05.31.2016

UN Oxidizer Test
Raw Data



Southwest Research Institute

UN_ Oxicdizer

010032

Method:
Project#: 215 92. Ol. 0OLz
Client; Los Mems LANLY
To#  J0QW00S-7 ; |0l S~
Reference Substance
"KBrO;:Cellulose| Wt KBrO5, g | Wt Cellulose, g
3.7 9 21
2:3 12 18
3:2 18 12
Ratio Rep Actu\?JtKgB:OS Actua\l’v(iegulose BurniggcTime, Comment
3:7 1 2. 090 210143 |13S. 52
3:7 2 A o\g\ |2\ 0485 [134. Y
3:7 3 4. 0300 (21 0iSw |i32.35
3:7 4 A 04 gl [2V.0075]i%%.SWL
3.7 5 A.03UQ |2l 003S |\AS: wa
3:7 Avg '35» ??Z
Ratio Rep Actu\jlvltKgBros Actua\lN(ielglulose BurniggcTime, Comment
2:3 1 [12.003S 11%.0057 |55 . b
2:3 2 124, o34 [1%.00%W |S2. 05
2:3 3 1Z. 014l 118, VY08 [52.14
2:3 4 12. 010y [1%:00%> |S\. 37
2:3 5 12.00SW[l§.:0V0 [BEDSH
2:3 Avg 52 .44
Ratio Rep Actu\;avltKgOS Actua\lNCtiegulose BurniggcTime, Comment
3:2 1 18, 014 1. 0Quwa | 14.15
3:2 2 5. 0104 12,0919 [1%.0%
3:2 3 15 go%d 112 .a1s3 |18.43
3:2 4  [1g.ov47 112.0094 |20 125
3:2 5 12,0207 |'2. 5032120, %\
3:2 Avg (A U5
Weighted Samples:  Mon ¢ o, Goabaldon Balance#: |3S Date: 5/3’ t [
Tested Samples: M onick Gahahclon Timer1D: QL TATY Date: 5/3) [l

Potassium Bromate:

Inorg# \g 44 SO - UC\%SB Dried: .\QSOL fov Zllwnes.

Inorg# UO\\Q\DY)—UCI\JVS Dried: IOSDC/ £, 7 Hhes.

Cellulose:

Variac Setting:

1SOL TwW_ W& v
Wb




Method:

Southwest Research Institute

UN- ORidizcr

Project#: 215972 (1. 60O

Clientt  LgS Meaumos (LANDY

TO# llholp 0S -2~

Reference Substance

KBrO;:Cellulose

010033

WtKBrOs, g | Wi Cellulose, g

3:7 9 21

2:3 12 18

3:2 18 12
Ratio Rep Actu\?\;tt(groa Actua\lN(iegulose BurniggcTime, Comment
3:7 1 A QU5 [21. 000 1{277,10
3.7 2
3.7 3
37 4
37 5

37 Avg
Ratio Rep Actu\fvltt(gBros Actua\lN(ie;ulose Bumlggchme, Comment
2:3 1 12. 0145 | 1¥- 0w\ [5S5.2¥
2:3 2
2:3 3
2:3 4
2:3 5
2:3 Avg
Ratio Rep Actu\?\;tt(gBrOS Actua\lN(ieSI;lulose Burm:gchme, Comment
3:2 1 8. o033 | 12.003%3] 18.94
3:2 2
3:2 3
3:2 4
3:2 5
3:2 Avg
Weighted Samples: mDn)c(;\, (—,a[gc\,dl)r\ Balancet: ISS Date: (g/ ]/ [l

MOpjce  Galrldon Timer1D: ()2292 |

Tested Samples:

Date: (j.////w
norg# {gAM 5O - WA4SD bried: YS°C  Fww Z12hes.

Potassium Bromate:

Cellulose:

Inorg# \QO\\NKL}' WAWu3  bried: 105" C A SHhS.

150 T Tyars &€ ulliv
)]

Variac Setting:




Southwest Research Institute 010034

Method:  UN Oxidizer
Project #: 21592.01.006

Client: Los Alamos
TO# lebwoS-2-
Sample Analysis
System ID: SOd Ny B B\ﬁy\c\ 4 (%\LL&\ 137-01-UWXxsSI1Z
5948400
Sample:Cellulose] Wt Sample, g_| Wt Cellulose, g
4:1 24 6|
1:1 15 15
Ratio Rep Actue\l/ tSagmple Actua\IN(:egulose BurniggcTime, Comment
4:1 1 4, 0100 |1p. 003 |\w\.47 @ Charding o 1IWE Yeads | smave ¥vandom Asus |
41 2 |24, 01t 0. 0120 [192-03 Y| 44 i lends
41 3 [24.0027 [W. 6040 [135.b2 B
4:1 4 [24.00%Y [\4. 0079 [183. qu9
4:1 5 |24.0120 [\.02330](lI50 41 Y
41 Avg ‘ 7180 D tig Shpeed hiin P WGS Auned OFF |
Ratio Rep Actue\l/ tS:;mple Actua\INCt:egulose Burm:gchme, Comment
11 1 15, 004D 5. o070 84715 © low Flames of wive teads, (hgoring 4 inoke |
1:1 2 U5.0152 1S . blzyfigs.yy O ,
111 3 [15.0253% 1S, 0V[\p|1%8.31 O
1:1 4 15 . 0ogl 15.0094 [1%7. 900
1:1 s [1S. 004y liS.oo42|if2. 02 Y V ;
1 Avg 250 D Hime stopped wlen flames extinguished |

Weighted Samples: Monica Gabaldon Balance#: |35 Date: (o / | { Iz
Tested Samples: Monica Gabaldon Timer1D: 0229727 | Date: (o /i /1
Sample Dried ? YES /{0) Dried: N A
Cellulose: Inorg# (g4 \s\e \E- WwAL\ed  Dried: >4hrs.@105C
Variac Setting: 150+ 7 Watts & Ul
wmhn

Classiticatlon: Not Division S|




Southwest Research Institute 010035

Method:  UN Oxidizer
Project #: 21592.01.006
Client: Los Alamos

TO# 1o bs-7

Sample Analysis

System ID: S0d Nit ApH Blend &2 (Black) 142-02-uxsiz
5994 SY
[Sample:Cellulose] Wt Sample, g | Wt Cellulose, g|
4:1 24 6
1:1 15 15
Ratio Rep Actus\ll t?agmple Actua\lN (iegulose BurniggcTime, Comment
411 1 240082 |- 0120 (180 1w Yohawine arownd Wive beads, slight smoke, |
41 2 [24. 0032 |- 093U [1%0-43 O 1o flemes
p 3 24 0014 [(p. oS [ 1503\ O] |
4:1 4 |24, 0047 |- ovT0 |30 789
41 5 | L4. 0007 | -0994[i{gD.21 O] |
41 Avg 2130 [0 ¥iwe \ohen powee bugaed of €.
Ratio Rep Actue\ll tS:iple Actua\lN(:’e;ulose Burml;gchme, Comment
1:1 1 15. QU749 115 6042 | i%5. IR YSmall Fiemes o e keads, smeke. |
1:1 2 5. 0047 [15. 0014 | 195224
1:1 3 IS . OV u& 1S 0139 ] 1%9.¢45
1:1 4 [15.009] [IS. oS [ 191,344
11 s [15.0129 |15 0130 | 1%5.22C
11 Avg 2150 o When Flames eyt
Weighted Samples: Monica Gabaldon Balance#: |3 S Date: U/ | ! { 7o mg/d\'f‘_'
Tested Samples: Monica Gabaldon TimerID: 2157 1 Date: |y / { I AV
Sample Dried ? YES /NO) Dried: N A
Cellulose: Inorg# {9919@V- 4 4y 3 Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts

Classification: Not Division > |




Method:

Southwest Research Institute

UN- Oxidizer

Project #:

2159201 00 W

Client:  L0OS AMamoS (LANL)

TO# [Wowos - 2o

Reference Substance

KBrOj:Cellulose

010036

WEKBrO; g | Wt Cellulose, g
3.7 9 21
2:3 12 18
3:2 18 12
Actual KBrO3 | Actual Cellulose | Burning Time,
Wt g Wi, g sec Comment
A Qou% 2L oz 127, 0B
Actual KBrO3 | Actual Cellulose | Burning Time,
Wt, g Wi, g sec Comment
\L.0172.9 [18. 0125 [YF. .35
Actual KBrO3 | Actual Cellulose | Burning Time, Comment
Wt g Wt g sec
e 0Vq 0. 08SO| B s
[Y\ 0N\CA é\abm\d(oh Balance#: [ 25 Date: 9 ’7» , AY;

Ratio Rep
37 1
3:7 2
3.7 3
3:7 4
37 5
- 37 Avg
Ratio Rep
2:3 1
2:3 2
2:3 3
2:3 4
2:3 5
23 - Avg
Ratio Rep
3:2 1
3:2 2
3:2 3
3:2 4
3:2 5
3:2. Avg -
Weighted Samples:

Tested Samples:
Potassium Bromate:

Cellulose:
Variac Setting:

Monice Geb ol don,

Timer ID: OLLCi Z\

Date: kQ IZIH«(

Inorg# \p AYsSO-~ (G453

Dried: (9O°C  fr P (Zlrs.

inorg#t LWV R- (L3

Dried: | QS°C B > Ypws.

15037 Wakls LF el

ruln




Southwest Research Institute

010037

Method:  UN Oxidizer
Project #: 21592.01.006
Client: Los Alamos
TO# [LO\pOS -2,
Sample Analysis
System ID: %\JC& N‘r\' B Blend # 2 137-02- Wes 2 (E,cck\
& Yo it 534
Sample Cellulose] Wt éZmple, g Wtﬁellulose, g
4:1 24 6 |
1:1 15 15
Ratio Rep Actus\l/ tSagmple Actua\IN (iilllulose Burni:gcTime, Comment
4:1 1 7,L\\ po% [lo.011A [ [¥0. 5L © Cbar(}ns_mm_uw_i_s_mkg,_&fla_m_
41 2 |Z1.0092-]ig- 0003 |1%0.35 O
41 3 |24 . 6047 [ig D18 [{gD. U4 ©
4 4 24,0014 [190. 00w [130.2) ©
41 5 124,013 1. 0052 | 1g0.24 Y ¥
4 Avg '7'.90 _ D¥we whin puper yoas Yumed oft
Ratio Rep Actu\a;\ll tSagmple Actua\lNC;lllulose Burmggchme, Comment
11 1 15. 004 T [15-02234 [ 13U, 1% Usmal\-ﬂump o wire kads, Smeke LL__L_H“’ ia
1:1 2 [[S. 0052 |[S.007Y |185. /599
1:1 3 15,0143 [15.pcdy | 13%. WM
111 4 (15,0024 150165 \‘B‘-\‘SD_‘L
111 5 S, o 1S, 00 | 1g4. 00U
11 Avg 2(50 ) Howd hen flarme {x\“wj\\x\S\«\e&
Weighted Samples: Monica Gabaldon Balance#: ‘33 Date: \9} ! ’ \p
Tested Samples: Monica Gabaldon TimerID: §2.297 | Date: \0 , AN,
Sample Dried ? YES ,@a Dried: N pr
Cellulose: Inorg# ll@\l\o \- f\\zub Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts

Classification:

Net DivisSion 5.1




Southwest Research Institute 010038

Method:  UN Oxidizer
Project #: 21592.01.006

Client: Los Alamos
TO# LD os -2
Sample Analysis
System ID: Sod N.¥ A ‘OH Blend #1 d2. 6= DCSIT (C\(Ef"‘\
54g4H53
[Sample:Cellulose] Wt Sample, g | Wt Cellulose, g
4:1 24 6
1:1 15 15
Ratio Rep Actus\ll ze?mLple Actua\lN (i'elltJLk)se BurniggcTime, Comment
4:1 1 4,034 (W ovsg RO S © Cnamiaq armuad Wire , Smoke , No Flamis
41 2 24. 0228 |\0. 002 [1FO g\ © | 7
a1 3 [Z4.019Y4 [1,.0124 [130.2L.0
41 4 |2Z4.014.0 | olsy |18D.471Y
41 5 [24.01L1 ['9. 0002 [180.28Y N
a1 Avg 715 Otenn 1000 poier
Ratio Rep Actus\ll ?Zmple Actua\lNCt)egulose BurniggcTime, ) Comment
1:1 1 19, 2o [IS.OZAS [ 187419 mall Pars od Wive teads, smdie Fehawgn.
1:1 2 [1S.0wdo [1S5.0004 |{%) .« SO®
1:1 3 S o153 [iS.0023 (19D .S
1:1 4 |IS. 0139 |i5, 0% |184.718 @
RE s |15.00%0 IS, 0153]1%)V.19Y
1:1 Avg | 2150 D “\;\MM%\L&SM&

Weighted Samples: Monica Gabaldon Balance#: l’%§ Date: (pj[{ [ &
Tested Samples: Monica Gabaldon Timer ID: QO L191\ Date: (Q( 2l v
Sample Dried ? ves /(o) Dried: N f

Cellulose: Inorg# Led\g\\ - WALieD Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts

Classification: Nax Division 5.\




Southwest Research Institute 010039

Method:  UN_Oxidizer
Project #: 21592.01.006
Client: Los Alamos (LANL)

TO# e Q0SS -2

Reference Substance

[KBrOy:Cellulose| WIKBrO;, g | Wt Celiulose, g
3.7 9 21
2:3 12 18
3:2 18 12
Ratio Rep Actuvavltl,(ioa Actua\lN Ct3’egulose BurniggcTime, Comment
37 1 | A0142 [2\O T [132.0%
3.7 2
3:7 3
3.7 4
3:7 5
3:7 Avg
Ratio Rep Actuvavltl;BLOS Actua\lN(:'eélulose Burm:gchme. Comment
2:3 1 L Q04 [ 13,0100 | BB 5w
2:3 2
2:3 3
2:3 4
23 5
2:3 Avg
Ratio Rep Actuva\;tl’(i)S Actua\lN (ieé:ulose Burm:gchme, Comment
3:2 1 8 00% 12,0015 114, 40
3:2 2
3:2 3
3:2 4
3:2 5
3:2 Avg
Weighted Samples: Monica Gabaldon Balance#: IZS Date: ‘»0 IlO ’(\9

Tested Samples:

Monica Gabaldon Date: |2 l W l [io

Timer ID: 077 417\

Potassium Bromate:

Inorg# \04”50‘(}14’453 Dried:65°C_ Fwv 7 1Lhrs.

Cellulose:

Inorg# \aGu\at- U4y Dried: 105°C fvr 2 4 hrs.

Variac Setting: 150 £+ 7W




Southwest Research Institute 010040

Method:  UN Oxidizer
Project #: 21592.01.006
Client: Los Alamos

TO# WoOlwo5-2

Sample Analysis

System ID: Sod Nit A Blend #3 (133-03-,3512) [Blwcj

5974449
Sample:Cellulose] Wt Sample, g WfCalulosei

4:1 24 6

1:1 15 15
Ratio Rep Actus\ll tSzmple Actua\lNCtzegulose Burnir;gcTime, Comment
4:1 124 0V0A 1lh. YO\ [0 320 hacring b wice lecols, Smiiee
4:1 2 LH 0114 [ .00 3] 120. 4% “3 i
4:1 3 |24 0180 9. 0134 1%g 30 Y
41 4 |2 00%Y [{o. DLBZ [ B0 Y
41 5 [24. 00751 0054 iR M\ Y WV
41 Ag Z1go DHiwe 1wohon power Was Furnedk ofF
Ratio Rep Actu\a;\ll tszrfle Actua‘lN CtIegulose BumiggcTime, Comment
1:1 1 5. 0¥ |I5.0) ,Lq' l% 5 o @ Aawmes at Wice ads  Smoke Pc\na_m'\g
1:1 2 1S, 0\RS IIS.Q|2w |2.21 .0\ ns cop ¥\ bub Clame
1:1 3 18. 01wy (150171 ]222.09Y 4
1:1 4 US.0134 1150091 {1381 21 Yhlamgs of wice teads Sbe & cin arcing
1:1 5 S ooy [B5.0102 [i8%: wud
111 Avg AR D Y1 g Eylald.\ﬂ ﬂjjng”-,zmg

Weighted Samples: Monica Gabaldon Balance#: BS Date: U/ g / [
Tested Samples: Monica Gabaldon Timer ID: (7272 QZ} Date: LQ/ (o / [,
Sample Dried ? YES / (O Dried: N A

Cellulose: Inorg# {94 Liyl- WaLu b Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts

Classification: Not Division S|




Southwest Research Institute

Classification:

010041

Not  Dwision

S|

Method:  UN Oxidizer
~ Project #: 21592.01.006
Client: Los Alamos
TO# ol oS - 2
Sample Analysis
System ID: Sad Nit A Plend 4 (133-04 -(,«)CSIL\ EE)\WLAX
533450
§ample:(-3ellu|ose Wit §:1mp|e, g WTC?IIulose, g
41 24 6 |
1:1 15 15
Ratio Rep Actua\ll ;S;mple Actua‘lN Ctegjlose Burni:gcTime, Comment
411 1 290140 | \p.0139 [1219.4) Olcharting sl wice leads, siice
4:1 2[4 OV [\, Q10D 2K ©
4:1 3 24, 00U . O QH [ 150,23 ©
4:1 4 |24 v . DUy RIVE 10
41 5 |24, 00 Al0.0072 [1%0.40Y ¥V
41 Avg 7‘?\7 : OET"IIRINT powoe Was Hned 2€C
Ratio Rep Actus\ll tSagmple Actua‘lN (?egulose Bumlzgchme, Comment
111 1 1S. 0034 |is. oo [157.471 @
1:1 2 [I5. 01719 [I5.012F [189.5\ ¢
1:1 3 |IS.01%9 [[S.0 20%[19%. .54
1:1 + 150083 [|5.004[201,q4 Y
1:1 5 [1S 0123 [IS.O]0A[IR%. %\ Y
11 Avg ZIi%0 Do when Flames ;(x:ﬁeg‘sijhﬁ(& |
Weighted Samples: Monica Gabaldon Balance#: !35 Date: LQ/ Lo / | g
Tested Samples: Monica Gabaldon Timer ID: 02297 | Date: kp/ L / (g
Sample Dried ? ves /KO Dried: NJ) P
Celiulose: Inorg# a4y i- huled Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts




Southwest Research Institute

Method: AN - OWlclizer

Project #:

21S92- 0. 00w

Client:

Los Mlaiaas (LANLY

TO# 1wl bS-2

Reference Substance

KBrOj:Cellulose

010042

WtKBrOz g | Wt Cellulose, g

37 9 21

2:3 12 18

3:2 18 12
Ratio Rep Actux ;:i)a Actua‘lN (ielgluiose BurnizgcTime, Comment
37 14040 71,0100 {25,245
3.7 2
3:7 3
3.7 4
37 5
3:7 Avg
Ratio Rep Actuva\;tIfSrO3 Actua‘lN (ijgulose Burnir;gcTime, Comment
2:3 1 I2.0020[1%. 0011 [FB. 15
2:3 2 :
2:3 3
2:3 4
23 , 5
2:3 Avg
Ratio Rep Actuva\;;gBiB Actua‘llv(ieimose Burnlggchme, Comment
3:2 1 U oo (12002 (20,05 | —
3:2 2
3:2 3
3:2 4
3:2 5
3:2 Avg

Weighted Samples: mnh’\c,@/ Gatbv Ldan Balance#: P)S Date: (0/ 7/ ¥

Tested Samples:

Monca, G apaldan, Timer ID: ()7.29 2.1 pate: (o /7/1

Potassium Bromate:

lnorg# L9450~ UCI'-/S;_B Dried: 71thes. (@ UC’O(/

Cellulose:

norg# {3 4l - WAwyD  Dried: 7Hhs @ (05

Variac Setting: 1SO 7] Wagds




Southwest Research Institute

010043

Method:  UN Oxidizer
Project #: 21592.01.006
Client: Los Alamos
TO# [WOWw05 - 2.
Sample Analysis
System ID: Sad Nit B Blend*> (!3'1 -ORD- WS I DLCCQ
SO\(BL‘\@Z/ LE ululiw meé,
-Sra\mplefellulose Wit §amp|e, g Wit ('Dellulose, g
4:1 24 6
1:1 15 15
Ratio Rep Actus\ll ;c‘.z;rj)le Actua‘lN (iegulose Bumi:gcTime. Comment
4:1 1 24,0071 |- 0045 %90 2% Y]ckuwing avound wie , seontanions Fline ob Gunt
4:1 2[4 0074 ig. 00BD K0 . 8% Yl wed, smare
41 3 240104 19 ONE [1%0.29 9]
4:1 4 |Z4. 0093|0050 (50 U\ Y
41 5 [24.0102[-00%% a2\ 0 /
- 41 Avg Z130 it 1 daen cower Yuenad ofE
Ratio Rep Actus\ll tSzgple Actua\lN Ct:egulose Bumizgc;l'ime, ' Comment
1:1 1 5. ovd B 1501 Po%. U\ Plsiames ad u + progi
11 2 iS\ a0 ted [15. 01 ‘L\ 147,50 G dnading FSmuke.
1:1 3 IS, 0074 I5. 003 [ig\g: W@ i
1:1 s (S, 0o 15,0101, 000
1:1 5 5,003 15009201 w5 9 v ,
1:1 Avg Z(30 DHvwe. whan Humes eefinguished: pnner
Turned off of 'Psec. 7 o
Weighted Sampiles: Monica Gabaldon Balance#: ’ 55 Date: U_’ UI/ |
Tested Samples: Monica Gabaldon Timer ID: QTLALN Date: \9/ 7 / I\
Sample Dried ? YES (NO Dried: /\J A
Cellulose: Inorg# L4tzul- Wawygd Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts

Not Division S

Classification:




Southwest Research Institute 010044

Method: UN Oxidizer
Project #:  21592.01.006
Client: Los Alamos

TO# GOl S-2.

Sample Analysis

System ID: Sod Nir B B\ﬂhc\m Q57 -04-W C’S.Z’\ EG\QQE\

54F4L 3
[Sample:Cellulose] Wt Sample, g | Wt Cellulose, g
4:1 24 6
1:1 15 15
Ratio Rep Actus\ll f;rTe Actua‘lN (tD,egulose Burni:gcTime, Comment
41 1 LL\‘ ODWO \Q' Ol 10 [ \2% © Chafing aypund uire + smcke
4:1 2 124. 0o 9. 0072 [180.94 @ J
41 3 [24.007S [y, 00 19]jgg. 25 ©
4:1 4 1240078 [y . 003 S
4:1 5 1240008100127 (.15 Y
411 Avg 218D D tieg, ohae power W06 tumed o
Ratio Rep Actus\ll tSagmple: Actua\lN Ctegulose Bumi:gcTime, Comment
11 1 15 015 1150176 [T Ol prumss 1 i tcads, charing ¢omase
1:1 2 [S.0\30 [15.00%7] Jixs.\L @
1:1 3 [IS.QOHY [1S.QOWY |irHY ¢
1:1 4 IS 0oow]iS.002v|iBlaY Y
14 5 15,0042 S0\ [18u.575 G
1:1 Avg | 2080  MDhwa Hame ectingusied , prger tucned
06F ot [50sec v
Weighted Samples: Monica Gabaldon Balance#: (3)5 Date: (g/ (9/ e
" Tested Samples: Monica Gabaldon TimerID: 07247 \ Date: l,—,! 7 I L\
Sample Dried ? YES /@ Dried: f\) A»
Cellulose: Inorg# \1A (1 41 - Wa\LWe> Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts )

Classification: NO\‘ \D]V‘\S‘l o SOV



Southwest Research Institute 910043

Method:  UN Oxidizer
Project #: 21592.01.006

Client: Los Alamos
TO# g0V 0S -2,
Sample Analysis
System ID: Sod Nit A pH Blend #3 (H 2-03- uxzsw_} Ei\u,{}
59¢45SS
'§ample:Cellulose Wt §amp|e, g | Wt 5e|lulose, g
41 24 6|
1:1 15 15
Ratio Rep Actu;ll tSagmple Actua‘lN(zelglulose BurnizgcTime. Comment
4:1 1 24.00%2 [\ 0137 | 'F0.186 Y C’\(\Mv'm,'é Ovrused Whve b Smckp
41 2 |24.004 \g .01 2 \%g. Z4Y ‘
4:1 3 |24 0034 |W.0V%S ik . D\ D
4:1 4 |24. 014\ [\g.Oj 04 (180 gAY
41 5 [24.0092 (0. Op’Y |10 O
4:1 Avg ‘>[. 90_
Ratio Rep Actus:l ;Sz;mple Actua‘lN (iegulose Burnlr;gchme, Comment
11 1 \S 013 [S. 00.-ﬁ{ 1B\, 'ng @ snal\ foawes sk wive l«varls,. c,mrrmﬁ, +
1:1 2 [15.0097 [15.0022 [(%5. 47 Y smore
1:1 3 ‘5 oots 1S 0078 | 209 \QG\@ Hame ?\\\‘Dfu%a}c& o lifle viy ¥ Abwe dischiy
1:1 4 ﬁS~ OQOTS . Ooqg \ %21’\\ (Q Sl £lamg gk Whye !ﬂﬁj, :.h,r(m% 4 smoile
111 5 1S5.00%2 [[S. o\ Z2]1%2. 11 Y Vv
1:1 Avg >( 50 (&'&mg when Aam, oxt "ﬂ%)é"i&sﬁ&] pg'mgr ‘

Toined off ot \90Ssec-

Weighted Samples: Monica Gabaldon Balance#: 17)5 Date: (p H [\o
Tested Samples: Monica Gabaldon Timer ID: O 7292\ Date: Lz/ 1 I I
Sample Dried ? YES /£0) Dried: A) &

Cellulose: lnorg# 14\l -\a4e . Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts

Classification: N 0 ‘\’ ND'l Vision S|




Method:

Southwest Research Institute

AN - Oxidlizer

Project# _ 21592 Q1. bO W

Client: LoS AlgindS (LANLY

010046

TO# (WOWDS~-2.
Reference Substance
[KBrO;:Cellulose | WIKBrOg, g | Wt Cellulose, g
3.7 9 21
2:3 12 18
3:2 18 12
Ratio Rep Actu‘z;tl’(ir(ﬁ Actua‘lNCt’egulose BurniggcTime, Comment
37 1 116696 121.0070 | 13;.91
3:7 2 '
3.7 3
3:7 4
3:7 5
3:7 Avg ~
Ratio Rep Actu‘:;tl,(gBrOS Actua\lN (iegulose Burnu:gchme, Comment
2:3 1 1L 0QWO 1€, D0I¥ |BHW.BL
2:3 2
2:3 3 d
2:3 4
2:3 5
2:3 Avg :
Ratio Rep Actu\T\;tlngLO3 Actua‘lN (ieg)se Burm:gchme, Comment
3:2 1 [19.00U0 [17.005% 120,45
3:2 2
3:2 3
3:2 4
3:2 5
3:2 Avg

Monica (l\CLJ’)ﬁMOm Balancet: 135 Date: (0/ ‘7// )

Weighted Samples:

Tested Samples:

moh,‘raJ (“ﬁ&,@ajd}m/'l Timer ID: 0224 7| Date: (1;/‘?//\,0

Inorg# WAUYSL - S49YSZ Dried: 21Zhrs. (A USOC/

Potassium Bromate;

Cellulose:;

Inorg# QA 0\ -\0 9>  Dried: 7 wes. R [0S °c

Variac Setting: SO+ 7 WaHe




Southwest Research Institute 010047

Method: UN Oxidizer
Project #: 21592.01.006
Client: Los Alamos

TO# oL S - 2

Sample Analysis

System ID: Sod Nix A oH Blend #4 Q%Z-OH‘L\)(S!Y.\ [B\cuckl

5984 S
[Sample:Cellulose] Wt Sample, g [ Wt Cellulose, g
4:1 24 6
1:1 15 15
Ratio Rep ACtUS\II faémple Actua‘lN Cttegulose BurnizgcTime, Comment
4:1 1|24, 0048 [1g. 0108 [1830.35 ®Cm{mac\mml_m_&,_zmak_,_tn¢ﬂ&
411 2 |24.0160 |y upuS 170 .4y @ ’
4:1 3 [21.0094 |0 0044 [igo. .47 @
41 4 (140095 [©-010% 1.2 Y
a1 5 [Z4.00H4 | . 0¥ [190.3Y
4 Avg - >150 (e prer tumed (FF_. Mo reachion
Ratio Rep Actus\ll ;Sample Actual Cellulose| Burning Time, ' Comment
) Wt, g sec
1:1 1 5- 0004 [1S. 005w Ay, 3) Flow Gumes od wire ods , charring $5mokd
1 2 [15.0124 |isolof 1Al ug © -
1:1 3 1S 0lZ |iSodp 7zt Y
1:1 4 150 1S 1S.0jny | 7240 © Ioo Aoy progegrted cound S1de U moskd
1:1 5 S 0130 [IS.00%0 109D Hiow flames b uice leuds, churring & Sikee
1:1 Avg 2(%0 DXt uihin Aol (Y\“\'\I‘G\MWA. ?w
(D) famt. nfinaed oFor Hyin 240 K-
Weighted Samples: Monica Gabaldon Balance#: BD Date: (plg/ 1Q
Tested Samples: Monica Gabaldon Timer 1D: 022971 Date: \0‘ ally
Sample Dried ? YES @ Dried: N A
Cellulose: Inorg# 4, 44 @- Y QLD Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts

Classification: N 0+ D Vistun S\




Southwest Research Institute 910048

Method:  UN Oxidizer
Project #: 21592.01.006
Client: Los Alamos
TO# Lol 05 -2
Sample Analysis
System ID: 3()& N A %lth& 3| (l}f}“Ol -wWCS ll) Ee\(eeﬂ
S99 3 44
§amp|e:(-3e||u|ose Wﬁample, g | Wt Eellulose, g
4:1 24 6 |
1:1 15 15
Ratio Rep ACtUS\II ;Saémple Actua\lN (iiiqiulose BurnizgcTime, Comment
4:1 1 24067 . 003 [1If0.Se 9 e teuds o)
41 2 [ZX-017Y . 01329 [I0.5n Y |
a1 3 |24.005)\ | 0o e\B. g Y ]
41 4 240184 149.014S |150.59 O] |
41 s |1h.0194 [W.-O0T T [gD.so O] W |
4:1 Avg 7/% . m-\;“!ﬂ Mjhgn @Mg W A Li &p
Ratio Rep Actu;ll tSaémple Actua‘lN (:egulose Bumir;gcTime, € C:r:m e;,:\x
1:1 1 15,0020 15,0054 15425 Bow Lagnss ot uiee touds, caging boonade |
1:1 2 5,002 |5.00%y 199,91 @
1:1 3 15,0072 5. ol [185.4L @
1:1 s+ [S. 013515 005 [ign.wy @
5 |I5.00WSIS. oj72.] 18454 Y v
1:1 Avg >0 Dt whon Slames -mﬁvx%\'m
Weighted Samples:  Monica Gabaldon Balance#: |3S Date: (y/ Z/ 1Y)
Tested Samples: Monica Gabaldon Timer ID: 02290\ Date: (9161/ |@
Sample Dried ? YES @ Dried: N) A
Cellulose: Inorg# \9 4 \\q\ - WAG0>  Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts

Classification:

No¥x Dwision S|




Method:  UN Oxidizer

Southwest Research Institute

Project #: 21592.01.006

Client: Los Alamos

TO# WO \WwQS-2-

System |D:

Ratio

4:1
4:1
4:1
4:1
4:1
41
Ratio

1:1
1:1
1:1
1:1
1:1
1:1

Rep

G W =

Avg
Rep

g H WO N =

Avg

Weighted Samples:

Tested Samples:

Sample Dried ?

Cellulose:

Variac Setting:

Classification:

Sample Analysis

Sod Nt A Blend #2 (\Bs-oszdrz) EE\M]

010049

59344 g
Sample:Cellulose] Wt égmple, g | Wt Cfellulose,g_;_
4:1 24 6
1:1 15 15
Actuall sagmple Actua‘lN (iegulose Burmggchme, Comment
24. 015\ [19-Q09Z 180“17 Oleharing arpun d uire \eads, Swove  Np fig
ZH. O0SZ . HOYT | 180 8\ © ’
4. 0129 [9.0075 |ign. 18 9
24.0114 [;.oowd || ©
[24-0045S] . 00w\ [igo. U\ Y |
‘i > 150 [ twwe wWhen paoee was Sumed of £
Actual Sample |Actual Cellulose| Burning Time, ) Comment
Wt, g Wt g sec
.01 [(5. 0033120, 13 lioww Aones ud wive leods , Charring ¥ Stmace. |
15.000S |I5.005% [135.3] 9 |
1S.00a2 [|S- 910\ 193,25 @] |
5. q01% [IS.00T74[215.1% ©
1201194 [15.0179 [135.90H |
j Z 130 Qj’.\"mﬂ whin Clames ggﬁggm“a\'\fc{
Monica Gabaldon Balance#: |35 Date: (Q/ 8) I
Monica Gabaldon TimerID: G L2971 Date: @[ 2 I Iy
YES /{0) pried: N P

Inon;gﬁ\\??\ Ll - 109 U(ﬂé Dried: >4hrs.@105C

150 + 7 Watts

NO’\' D}\/\ST\W\ S—\




Southwest Research Institute

010050

Method:  UN Oxidizer
Project #1 21592.01.006
Client: Los Alamos
TOH# O psS-2-
Sample Analysis
System ID: Sod Nt A Zeo L Cmo—oz ~WCSH L> E&eoq
5L S
§ample:§e|lu|ose Wt §ample. g | Wt Cellulose,gg_
4:1 24 6
1:1 15 15
Ratio Rep Actus\ll tS,agmple Actua‘lN (ieg.llose Bumir;gcTime. Comment
4:1 1 M 612% (o2 . Y cnar o ovaund wire teads, smoke. | 0o Elames
41 2 | 4. 09%> |(-00H0 (%018 ©
4:1 3 M. 0V492 [y 0154 flen.y) ©
a:1 4 |28 00N |h.oo®A R4z 9
4:1 5 [24.0194 0.0 13Y heo. oy Y v
41 Avg 2150 Db Wonpuecturedo® |
Ratio Rep Actusvl tS’angle Actua‘lN Ctjgulose Burm:gchme, Comment
1:1 1 19,0127 5. 0120302\ Oliow fanes ot wice \eads , charfing & smoke,
1:1 2 [1S:0I0S [15-0]72L |19, 0V @
1:1 3 IS.en2d 11500\ ]132.03 @
1:1 4 15, 00V 0 [15. bps\eigral @
1:1 5 LS. 6612115 0053 [131:54 M
1:1 Avg | IO T S5 _exfinauis ¢
turned off ad 18O XL
Weighted Samples: Monica Gabaldon Balancei#: IBS Date: \o IB” I\
Tested Samples: Monica Gabaldon Timer ID: QT TG\ pate: (9] 1w
Sample Dried ? YES /€0) Dried: AJ &
Cellulose: lnorg#\_\; A\l -\w9ule D  Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts

Classification:

[NO*' AD‘(\/‘\SIU.’\ S




Method:

Southwest Research Institute

AN- 0 Azt e

Project #:

21592 . bl.o0W

Client:

LoS Alwmoes (LANLY

TO#

[\sO\u 0S -7

Ratio Rep

3:7
3:7
3:7
3:7
37
3:7
Ratio

a & WO N -

Avg

Rep
2:3
2:3
2:3
2:3
2:3
2:3

Ratio

O A WN -

Avg
Rep

3:2
3:2
3:2
3:2

22

o

3:2

N WO N -

Avg

Weighted Samples:
Tested Samples:
Potassium Bromate:

Cellulose:
Variac Setting:

Reference Substance

KBrO,:Cellulose

010051

WTKBrOs, g | Wt Cellulose, g
3:7 9 21
2:3 12 18
3:2 18 12
Actual KBrO3 | Actual Celiulose | Burning Time,
Wi, g Wt, g sec Comment
A.91sZ 21,6023 |12.3.990
Actual KBrO3 | Actual Cellulose | Burning Time, Comment
Wt g Wt. g sec
1.0\ |18, Q024 {4919
Actual KBrO3 | Actual Cellulose | Burning Time, Comment
Wt g Wt, g sec
R.00uH, [12-0035 14,43
W\m\‘\( [® Cm.l;g.'(:“)v\ Balance#: 155 Date: Q/(S/Iw

Mnicoe Geke | der

Timer ID: 02247\

Date: (QZISII\E

norgt (9 9450 - (L9YS3 pried: 212 hws . & 1S

Inorg# \1 4 \alg\ - \DC\U\QB

Dried: 7 Hhis. @

(oS 9%

15087 W




Southwest Research Institute 010052

Method:  UN Oxidizer
Project #: 21592.01.006

Client: Los Alamos
TO# jWo\uwos -2
Sample Analysis
- System ID: Sod N« B -2e02 028'02. - (,0(5\@ &)w&.j
54%459
gample:éellulose Wt §ample, g Wt 5ellulose, g
4:1 24 6
1:1 15 15
Ratio Rep Actus:l tSimele Actua\lN(iegulose BumiggcTime, Comment
4:1 124 00 [ 0D [Ix0.23 ° th'\ng ovund wive, , Sk no Flame
4:1 2 |74.00\uq|lp-007H [180. 3% 0
4 3 |24.0155 [{5.0091 [j50. 75 °©
4:1 4 12400499 [1o- oM\ [igu. 2y Y
41 s 2400w [wDido [1g0.24Y Vv V
a:1 Avg 2170 __[DHing pouxe tuoed 0FF; N0 reactipn |
Ratio Rep Actue:l tSagrmple Actua\lN(:egulose Burmr;gchme, Comment
1:1 1 [5.0045 50127 [193.00 Olsmall Aumis ok wire \26ds, chayisg +smo
11 2 15,0124 |15-D198 | 191,91 @
11 a3 IS 00ZY [IS-00T\o|igs, 02 ¥
1:1 4 [15.00%0 [1S5.0104 hglwp ©
1:1 5 (50044 [{5.0020L[1%% . 0,Y v
11 Avg 280 D4 incuished - Powe

turned UFE ot 190seC.

Weighted Samples: Monica Gabaldon Balance#: ’35 Date: L_Q/ 13 } Y
Tested Samples: Monica Gabaldon Timer ID: Q'L?,O\‘L\ Date: \p I IS, [\2
Sample Dried ? YES / {0 Dried: N A

Cellulose: Inorg# 19 AEEITE) Dried: >4hrs.@105C
Variac Setting: 150 £ 7 Watts

Classification: N3Y DivisSiun S




Southwest Research Institute

Method:  UN Oxidizer
Project #: 21592.01.006
Client: Los Alamos
TO# 1LwOloS -2
Sample Analysis
System ID: 5!)(& Nk A pH 2¢€0 | <l§b QY- LUCS\L\ EL&I\X
S YHS)
Sample Cellulose] Wt Sample,g Wt Cellulose,g_
4:1 24 6
1:1 15 15
Ratio Rep Actus\ll tS?Jmple Actua‘lN(iegulose BurniggcTime, Comment
4:1 1 24.009% [11-0059 [140.2\ Ykinaein nd Wi fig
4:1 2 |24.01M4 .0 O 1s0.5s Yl
a:1 3 124000y oo [1IR03H 9
4:1 s 1240114 [y.ony 150 1S °®
4:1 5 24.0120 4. 00%\ |{A).49 © W/ wo (150 pa
4:1 Avg Z1%0 DI ERNT j:\:momrgz as +i .:gim‘
Ratio Rep Actue{l tSagmple Actua‘lN(iegulose BurniggcTime Comment
1:1 1 1S, 00 PANS. 00 TR A Blsmall fesus od wive keds, dhasring tSmie
1:1 2 [IS.00M \ [15.006q 1§21y -
111 3 (19,0144 [ISOML 192, Se @
1:1 4 [15.0030 {5007 ]ig2. 44 @
1:1 5 [S. o0\AIS 00w . ANY v
1 Avg ZISS Dl s -extinquishe & . Poutr
turned off ok 180 sec
Weighted Samples:  Monica Gabaldon Balance#: | 9> Date: \a! 13 / [ W
Tested Samples: Monica Gabaldon Timer ID: 077292\ Date: \g I sl @
Sample Dried ? YES (NO) Dried: N &
Cellulose: inorg# U 4 (tlaf- LAWWD  Dried: >4hrs.@105C
Variac Setting: 150 £ 7 Watts

Classification:

010053

Not Division S

\




Southwest Research Institute

010054

Method:  UN Oxidizer
Project #: 21592.01.006
Client: Los Alamos
TO# Wol0S-2.
Sample Analysis
System ID: Sod Nix A-Ze0) QSD'O\‘ \L)QS\'L\ EP)\C&L"Z]
Sa%HLH
gample:éellulose Wt §ample, g | Wt éellulose, g
41 24 6 |
1:1 15 15
Ratio Rep Actus{l tS;mple Actua\lN(iegulose Burni;\gcTime, Comment
4:1 11240125 110, 00ST WIS Oleharring amud w e
41 2 |24 013 [\0. 0132 [1%0.3% ©
41 3 124.012% (0. 0004 [1¥0.5% Y
4:1 4 [Z4. 005\ |\9-0(i2~ |1%0.1% Y
4:1 5 [24. 002 1460129 DD % ¥
4:1 Avg 2090 |Dhws whin oty WAS tume d . och
Ratio Rep Actus\ll tSz;mple Actua\lN(iegulose Burmggchme, Comment
1:1 1 5. 00%S S04y [1%3.7S Yk 0 leuds, 5,
1:1 2 15,0002 [I5S.0\14 [[8%.10 Y
1:1 3 S0 0U0 IS00) {52,729
1:1 ¢ |Songl IBo1oy [{§2.40 @
111 5 [130102 |ISS010% 1182.532Y
1:1 Avg 7130 (DT ue Acuss vmnﬁ,,',smg- Power
Tumud FF ot 150
Weighted Samples: Monica Gabaldon Balance#: {35 Date: {p / l,’)/ A
Tested Samnples: Monica Gabaldon Timer ID: ) 2292\ Date: LQI S|

Sample Dried ?

Cellulose:

Variac Setting:

Classification:

YES {(NO

Dried: N)

T

inorg# Wqlig!- U913

Dried: >4hrs.@105C

150 + 7 Watts

N+ Division S+




Southwest Research Institute

010055

Method:  UN Oxidizer
Project #: 21592.01.006
Client: Los Alamos
TO# WO S -2
Sample Analysis
System ID: Spd Nk B-Zeo\ (1S0-02- WXs12) [C—\reeﬂ
5943459
-éample:éellulose Wt §ample, g Wt 5e|lulose, g,
4:1 24 6
1:1 15 15
Ratio Rep Actus\ll tSagrmple Actua\lN (iegulose BumiggcTime, Comment
4:1 1 24. 00 02 \o-QQu2- 130, 4\ Q)CSIWV'\(\G around 10 | Sske, no fiaimes
4 2 |[24.0042 [G-O1S3 [1g0.%2 9]
4:1 3 |24.0030 0.0 07, [I8D.58 9
4:1 4 10w 0131 [IRN.» O
41 5 U003 W0 1ed [190.20 O WV
4 Avg ZI(50 D-tiwas poawte tucned ofF.
Ratio Rep Actus\ll Sample |Actual Cellulose| Burning Time, Comment
t,g Wt, g sec
1:1 150042 150135 B35, Dlsmall el ok vire teads, smoke. + charring
1:1 2 |iI5.01s ISco1da gL g\ o
1:1 3 [15,004% [ISO10F [i%), LY @&
1:1 4 1S, 0039)15.00%3 |181.72 &
1:1 5 IS 009\ |I5.00Wv|[l¥). TS @
1:1 Avg . Z(8D 1D xime Cltws «ﬁns\mml. fouxe twred
oFf ok 19052
Weighted Samples: Monica Gabaldon Balanceit: )%5 Date: (g/ ) 3 / / o
Tested Samples: Monica Gabaldon Timer ID: 07.2.4 2\ Date: [g / | 5’/ @)
Sample Dried ? YES KO Dried:  A) A
Cellulose: Inorg# 4Ll L- LIUED Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts
Classification: N ot .-D‘I V}f} w S|




Southwest Research Institute

010056

Method: lL,N - Oxidhvzex
Project#: _21S592-01. oD
Client:  _L0S Alaw0oS (LANLY
TO# Ud L bS -1, | pOSOS-2
! Uee w)20/iv mée
Reference Substance
mellulose Wit K'BT(-);;, g Wt Cellulose, g
3.7 9 21
2:3 12 18
3:2 18 12
Ratio Rep Actu‘:;l\;tf(gBrOS Actua‘lNCt:,egulose Burnirs\gcTime, Comment
3:7 1 [&.o2ay |2V o7 (150
3:7 2
3.7 3
3.7 4
3.7 5
3:7 Avg
Ratio Rep Actu\:}tt(gBrOB Actua\lN(iegulose Burmggchme, Comment
2:3 1 L on1 [\ ooud Syl
2:3 2
2:3 3
2:3 4
2:3 5
2:3 - Avg ,
Ratio Rep Actu\:;tlngrO3 Actua‘lN(.:,egulose Burnlr;gchme, Comment
3:2 1 9. 0034 [12.0044 | 17,109
3:2 2
3:2 3
3:2 4
3:2 5
3:2 Avg
Weighted Samples: m0Y\§CL CJ\%JO‘UV‘ Balance#: %% Date: (_q/ 20/ /©

I'Y'\UT\;M. 61&\3410{0\.‘ Timer ID: D?,’Z,O] A

Tested Samples: Date: \yp , 2 0/ o

Inorg# (09450 - (r94s3 Dried: 7 |7iays. @ (3 5°C

Potassium Bromate:

Inorg# Ucl\“ﬂ‘ U963  Dried: 7"“1«5. (O iQS'OC/

Cellulose:

Variac Setting: S0t 7 W




Southwest Research Institute 910057

Method: UN Oxidizer
Project #: 21592.01.006

Client: Los Alamos
TO# oo S ~-2
Sample Analysis
System ID: So& Ntk A pH 2e0 L (lSO‘OS~ WXSI2) CTD\WL"X
GAgHS 2
Sample.Cellulose Wt §ample, g | Wt Cellulose, g
4:1 24 6
1:1 15 15
Ratio Rep Actus\ll tS'z;mple Actua&v??g:k)se Burni;\gcTime, Comment
4:1 1129 0060 [\ 012150 w2 Olekmine 4ound Wive , Sinolet, (W0 FlobuidS
41 2 [ o01g g, ooH0 [Ign.21 @ :
41 3 [24.007S W00V [|R0.3% @
4:1 4 [I4.0139 [\9 KLY ]IEL. S ©
41 5 4. 00U . DoWY 1028 O WV
4:1 Avg 72(5D Bnwt gauley funed ££. i\ ven i
Ratio " Rep Actue\ll tSample Actua\lN (.:egulose BurniggcTime, Comment
1:1 i BT 50070 18124 © ot s et Stoake + Clucrivay |
1:1 2 [1S.0080 [iS.Qi2% |83.50 @
111 3 [1S.ovu [1S.00%> [1%l. 91 @]
11 4 [S.ont (15057 [ige Se @
1:1 5 (S. 003Z01s 0159 |i%l. g5 ¢]
1:1 Avg PR DTl Auwis gﬁn@biskg&. Tower bumed |
off o W see
Weighted Samples: Monica Gabaldon Balance#: (35 Date: \plldlw
Tested Samples: Monica Gabaldon Timer ID: QULGLN Date: [Q’ZD“ W
Sample Dried ? YES(NO) . ,o wishy wa  Dried: N
Cellulose: Inorg#\g‘\ﬂ Ll -3 Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts

Classification: Nyt Divisio~ 5




Southwest Research Institute

010058

Method:  UN Oxidizer
Project #: 21592.01.006
Client: Los Alamos
Tor  NolutS)
Sample Analysis
System ID: 5 q U Wb\ 635\ CY(A’\
§ample:C-:ellulose Wt §ample, g | Wt 5ellulose, g
41 24 6 |
1:1 15 15
Ratio Rep Actu;ll tS:‘mple Actua\lN(t:eIglulose BurniggcTime, Comment
4:1 1 2 ol 409572 (I8 © Chating Groued W00, Shaoke. 00 Rungs
4:1 2 A4 093V [{g.o1S\ [ige.21 O
4:1 3 4. Q14 % \,a O0Y¥ W If0. kg O
4:1 4 2410100 [ 0DOLI1N&.28 @
4:1 5 [24.0019 [\g. nodq 10Uy O] WV
4:1 Avg ?[80 Dt pouty Aunad ,E AD reacfiga
Ratio Rep Actus\ll tSz;mple Actua‘lN(.:egulose Bumlggchme, Comment
111 1 5. 0% 15 0010 1 ¥V 3\ Blinall flames of wive lendds, Smuke & chaeying
111 2 15.0250 [15.0115 [1%3.19 @
111 3 IS, 0150 |is-Q0Hy lig2.a4 @
1:1 4 [1IS-0228 IS.O10d |182.75 @
1:1 5 1S p 03 [15.0090 [1$2.3% @ \V/
1:1 Avg Z (5D DN uiun faws exh @éagm . Rowr
Turnd off od 190 sec-
Weighted Samples: ~ Monica Gabaldon Balance#: i33- Date: (¢ / &l / (o
Tested Samples: Monica Gabaldon Timer ID: 2247\ Date: \_2, LO, KV
Sample Dried ? YES {NO Dried: N X
Cellulose: Inorg# W4yl - L3 Dried: >4hrs.@105C
Variac Setting: 150 £ 7 Watts

Classification:

Nat Divisimm S|




Southwest Research Institute

Method:  UN Oxidizer
Project #: 21592.01.006
Client: Los Alamos
TO# Lo Dle 05 -§
Sample Analysis
System ID: S5A%4k 1 Wﬁ’L(lf"B [B\Ma
[Sample:Cellulose] Wt Sample, g ] Wt Cellulose, g
41 24 6|
11 15 15
Ratio Rep Actue:l tSagmple Actua\lN(tJegulose Burni:gcTime, Comment
4:1 1124 021 W 0090 U029 Olcharing aousd iy "
4:1 2 | 0015 14.6055 15055 @
41 3 [ZU.00AS WDz [Ig0ST ©
4:1 4 L4 0125 [w.0V\AL [ifo.wd O
4:1 5 |24.0iS4 |\ 0047 [IN.24 O /
4:1 Avg 7/8’0. Ont DouPy 11065 huenod (€6 NO reactiod
Ratio Rep Actu;ll tS’j:\gn'liale Actua\lN(iegulose Burmggchme, Comment
1:1 t [5- 0273 hS.0\0% 19528 Olow,u Aums at wn teads, e ¢ closring, |
1:1 2 [15.0i40 [15.9154 [i%3.95 @
111 3 (S 0755 IS. 020 |IgH. 2% &
111 4 IS. qodw IS o1a% [18s. oy @&
1:1 5[5 p0gSi5.004% (18484 @ V
1:1 Avg - 71 §O (D Hive b Lo i&ﬂng‘ wished . Poper |
Huned FF o 9O e -
Weighted Samples:  Monica Gabaldon Balance#: € % Date: \¢ , LO, [\o

Tested Samples:

Sample Dried ?
Cellulose:
Variac Setting:

Classification:

010059

Monica Gabaldon

Timer ID: 02,247 \

Date: (,]Zu/'lw

YES (NO)

Dried: [\ J7AY

Inorg# \9A\g\1)- ALY

Dried: >4hrs.@105C

150 + 7 Watts

NIT Diyisiwn S-\




Southwest Research Institute 010060

Method:  UN Oxidizer
Project #: 21592.01.006
Client: Los Alamos

TO# O\ S -\

Sample Analysis

System ID: 5A%40%  1gb> (I‘-S\ @wfﬂ?rﬂ

-S'ample:CeIlquse Wit §ample, g Wit (-Sellulose, g

4:1 24 6

1:1 15 15
Ratio Rep Actu;ll tSagm ple Actua\lNCtZegulose BurniggcTime. Comment
4:1 1 4. 01WO [1p-0092 [iZ0AL Ol avound wine, ke, ho Flawdd |
P 2 [24.0047 llg.009] [10.24 C ’
4:1 3 [240119 L0035V [(Fh.28 ©
4:1 4[24 01DV (.01 (1. 41 ©
P 5 [74.0109 [g. QoS (19019 O V¥
41 Avg 150 M+ipae wohun puder buened e b veoehiod
Ratio Rep Actus\ll tSz;m ple Actua‘lN(iesl;Iulose Burni;\gcTime, Comment
11 1 15. 01713 (SD_( 0 134,22 ® Chartina ¥ S reing 4 i
1:1 2 |3 0059 S oS\ 119475 O sebee oo 1o tumed off
111 3 IS, 0223 |5 0tdL](§5:57 @ i
1:1 4 [15:0047 |15 KL O0H||9>.2 (3
1:1 5 S0 0TS DO¥y |35 w2 @ v/
1:1 Avg > (5D \ng, St ckingl erin 7.9

ummed o7 ot 0L ¢

Weighted Samples: Monica Gabaldon Balance#: %8 Date: ) ’Z,Ol '(p
Tested Samples: Monica Gabaldon Timer ID: 224 L | Date: ( _n‘ ( U)/ | @
Sample Dried ? YES (NO Dried: N[k

Cellulose: Inorg# \g 5] \\a \- LWalied Dried: >4hrs.@105C
Variac Setting: 150 + 7 Watts

Classification: NOY Diyision S|




010061

SOUTHWEST RESEARCH INSTITUTE
CLIENT: Los Alamos National Laboratory
SwRI PROJECT#: 21592.01.00X

SwRI TASK ORDER: 160605-2

SwRI SRR: 57710

SDG: 598447

VTSR: 05.31.2016

Method 1050
Logbook Pages



Southwest Research Institute®

Logbook: Miscellaneous
Book LD. #__15-0406-048 _

Analysis / Method: ToYYe) Project# 21592, 01006
TAP# (if applicable):
Client: ; Low  Aamoy TO# | i O oML
Balance #
LCS Info: TV:

Notes: : Fy, ¥3 - s
2t W10 P e :3
ﬁﬁﬁ’ bridbaiae)  TEoam GlbNe
SIHAf #; O pre

010062

Sample ID
Sed Ny B! Blend # 2
DODre. M- s cicsed’ Ve IA%L o7 CLD not
Whrsal .
3o
CA..‘;\.{ﬂ’ . . FFETIV-Y
1 angied .__Ma__a.ﬁm‘gjem pc e
Shnee. o L s ralede Yo gengric | Th NG seif YW@
cod plb T Plend ¥ 4
___—M—Mﬂ hes Jv{ 40
e Mok of He s%m,whwﬂ&m e
- +eotian D AR E \)cu: premrod. | (&%)
9 X .
A LM&.Q_ CMVA' Af\/ln 8 v
. ) \
cond ¥ atre. did I e e Zen®c, TH n gons:
o h- . $%>
(@)
Calculation:
A

Analyst Signature: / }///W %// Date: 5 | 21 lg

Reviewed by: (/I% (:n/,,/,ﬂﬁo(/\, Date: ?’?I ,( L

Logbook #/ Page # 017___ 0046
FRM-292 (Rev 4/Mar 10)

!
r
[



Southwest Research Institute® 010063

Logbook: Miscellaneous
Book LD. # 15-0406-048 _

Analysis / Method: loges Project# __ Z) 892,00 000
TAP# (if applicable):
Client. Loe Alewness TO¥ ) coos-=
Balance #
LCS Info: A
Notes: _qcon Ad T Piend ¥1, #2
Syury  51249)i¢ 19.2F
bug I3\ G 12524
Sample ID

&nd N 1QZ blend |F)

Do Mm{;& hed o 2\ proe -meagggo _—

One _pe A gl e headors : sanfic_ﬁm__h’d:hf__a‘.@c_ﬁad_—
drnaa & L feumplc qﬁé___m_m:cu + el Z200°C. | cul ve el Sxrot

Ocganed | 4o, W.__i} conaidtered 4y b Neot+ SQlf_M_%._

Sod Mt T Pilend ¥2

frnalor | © bmﬁ&__a.;__iﬁm;é_‘&_l___&mﬁk_ﬂ_ﬂmm

A be. et self | beodiva .

[
Calculation:
Analyst Signature: /’/WM/ Date: _5/291(¢
Reviewed by: / IP7- CrelbwlerA— o Date: S_/ 3’/ /@
v

Loghook #/ Page # 017___ 0047
FRM-292 (Rev 4/Mar 10)




010064

Southwest Research Institute®

Logbook: Miscellaneous
Book LD. # 15-0406-048

Analysis / Method: Yl Yo - Project# 21592.0).004
TAP# (if applicable):
Client: Los  Aarier— TO# 1 (0 %6‘7.

T T R R R R R R R R R R EE————————,
B ——————— ]

Balance #
LCS Info: TV:
Notes: _ . AN P
Tl hertocd e €l ctag
Sty 5 B0 /e ¥
Sz T A |
Sample ID : :

sod an T M $H*%,

ihy A~ Lm;mwx_ﬁﬂm_m#md
oo S i, ot Setlf- iﬁh . ’

[ eod VD A ; w ¥z

sfr;;a\w bzl coroenl Frood cven comple |

B0 0oy gelf b,‘.huzj.

Calculation:
Analyst Signature: { { L W Date: &, / 2y \
Reviewed by: C /[ /"_,-1_4//“////(\ Date: 67/3(((‘-‘7

Logbook #/ Page # 017___ 0048
“ FRM-292 (Rev 4/Mar 10)
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Southwest Research Institute® 010065

Logbook: Miscellaneous
Book ID. #__15-0406-048

Analysis / Method: \s5© Project# 2V5%2.0i.0¢ G
TAP# (if applicable):
Client: Los  Mamos TO# _ jeowosS-2
Balance #
LCS Info: TV.

Notes: oo mp A i 3L Y4
by (l3/ i FN o
Skng  (ISlle  ¥id)am

Sample 1D

e N A ?H L

_"-N_QLW 1 alacma V¥ hoers “T anes  Derrean
| Soangre. ddd. ced— exceed 2Q0%C B iz WM.@@_ s

o (1Bl

- _

.

Calculation:

Analyst Signature: ﬁ;/ Date: _(/3/J(,
Reviewed by: 67@&//044— pate: ¢ / p ‘—// /@
Logbook #/ Page#___ 017___ 0051
FRM-292 (Rev 4/Mar 10)




Southwest Research Institute® 010066

Logbook: Miscellaneous
Book I.D. # _15-0406-048 _

Analysis / Method: NSO Project# _ 2\859Y2.0L 006
TAP# (if applicable):
Client: Loy Alames TO# __ Vo woS-2.
Balance #
LCS Info: __ TV:
Notes: _ g o Mk A Thad AR

3 vt dwWted oo of Tt~
boorn, Lerss

odzed i GIgIle Aid|
Skopi  GlxiG TReX

Sample ID

sod NIt

%mm@‘e
| e b e

_.z:amgk‘kd_i_i
|_exrmd  Jexs®C

| Sed. N A

~
& I

Calculation:

Analyst Signature: %W Date: _ {, | 5/ b
Reviewed by: / &ZM A~ Date: (Q/ Zb{/ (Y
~(ogbook #/ Page#__ 017___ 0052__
FRM-292 (Rev 4/Mar 10)




Southwest Research Institute® 010067

Logbook: Miscellaneous
Book I.D. #_15-0406-048 _

Analysis / Method: LSO Project# 21S920/.c0¢C
TAP# (if applicable): ,
Client: Lee Alames TO# 0GOS -2
Balance #
LCS Info: TV.

Notes: _goc afe A Y4 7,
sherk - (o 1871, ASF
Sipp Gliclle {1433

Sample ID

| ool ait A |@sdent ¥

cod NiF A imend¥2

_ Saml. obkernoMlne s |

_
——
VN T A
= —

Calculation:

Analyst Signature: /ﬂW Iﬁ,/ﬁ/ Date: _ G /&IIG
Reviewed by: /747 . &MM Date: CQ/?/C//IW

Logbook #/ Page #___ 017___ 0053
FRM-292 (Rev 4/Mar 10)




010068

SOUTHWEST RESEARCH INSTITUTE
CLIENT: Los Alamos National Laboratory
SwRI PROJECT#: 21592.01.00X

SwRI TASK ORDER: 160605-2

SwRI SRR: 57710

SDG: 598447

VTSR: 05.31.2016

Method 1030
Logbook Pages



010069

Southwest Research Institute®

Logbook: Miscellaneous
Book LD. #__15-0406-048_

Analysis / Method: 010 ' Projectt 2092 .00t
TAP# (if applicable):
o ki AL 't
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SOUTHWEST RESEARCH INSTITUTE
CLIENT: Los Alamos National Laboratory
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17 Calibration Certificate

010085
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|ACCREDITED]

® Calibration Laboratory
Certificate # 3759.01

Cost Center: 01 CHEMISTRY & CHEMICAL ENGINEERING Certificate Number:. 36974
Asset Number: 022396 Calibrated: 8/19/2015
Description: THERMOCOUPLE, TYPE K Calibration Due:  8/19/2016
Manufacturer: DIGI-SENSE Data Type: AS LEFT o
Model Number: 93631-11 Temp./RH:  73€6°F / 58 %
Serial Number: 22396 Work Order # 403133757

Calibration Procedure: TEMPERATURE PROBES

This certificate documents traceability to the intemnational System of Units (S) through the Natlonal institute of Standards and Technology (NIST) or
other national metrology institute. The laboratory quality system is compiiant to ISO/IEC 17025 2005, ANSI/NCSL Z540-1-1994 and relevant
requirements of ISO 9001-2008. This certificate shall not be reproduced, except In full, without written approval of Southwest Research institute
Calibration Laboratory and shall not be used to claim product endorsement by SWRI® or any agency of the U.S. Government.

Resuits of this callbration relate only to the instrument described above at the time of calibration and does not imply any long term stability. Date due

for recalibration is determined by the customer and does not imply the instrument will remain within limits, as any number of factors may cause an out
of tolerance condition before this date.

Data type shall be interpreted as foliows: Found-left - data recorded and no adjustment or repair was performed. As-left - data recorded after
adjustment or repair was performed. As-found data are reviewed and the customer notified when the as-found resuits are other than pass and/or
greater than 70 percent of the test limit. Pass? or Fail? indicate the measured value, pius or minus the expanded uncertainty, overlap the test limit and
it s not possible to state Pass or Fail with a 95% confidence level. No statement of compliance with manufacturer or other specification is made or

implied by this certificate. The customer has sole responsibility for determination of In/out-of-tolerance or compiiance/noncompliance for the intended
use of the instrument.

Measurement uncertainties are calculated in accordance with the methods described in the 1ISO "Guide to the Expression of Uncertainty in
Measurement” (GUM) as an expanded uncertainty with a coverage factor of k = 2 to approximately a 95% level of confidence. See Remarks or attached

Measurement Report with the same Work Order number for data.

Remarks:

CAL -80 °C TO 1000 °C. See Measurement Report for values and limits applied.

Standards Used To Calibrate Equipment

Asset Manufacturer Model Description Cal. Due Date
009137 HART SCIENTIFIC 1575 SUPER THERMOMETER 111312016
010281 HART SCIENTIFIC 5628 SPRT 2/19/2016
010814 HART SCIENTIFIC 1529 TEMPERATURE METER 11/21/2015
013617 HART SCIENTIFIC 5650 THERMOCOUPLE PROBE TYPE € 5/8/2016
013908 _ HART SCIENTIFIC 5628 SPRT 2/18/2016
015240  HART SCIENTIFIC 2566 THERMOCOUPLE SCANNER, 12~ 11/20/2015

7

4

_/%ﬂ?fﬁér‘%

7

Approved By yd

7

Calibrated By: MAR
Metrology Technlclan

llnsmm Calibration Laboratory; Bidg. 64; San Antonlo, TX 78227, ext: 5218,

Page1 of't




Southwest Research institute
Calibration Laboratory
Measurement Report

010086

Work Order: 403133757 Mfr. Digi-Sense Technician: Mark Romero
Asset No. 022396 Model 93631-11 Type Data: As-found
Serial No. 22396 Type. Thermocouple, Type K Cal Date: 18-Aug-15
Remarks:
Function/Range Test Point Tl Reading Difference +-Limit  +/- Uncertainty Result % Limit
Temperature °c °Cc °Cc °C °C
-79.6 -76.1 3.5 22 0.5 Fail 159%
99.7 99.3 -04 22 0.5 Pass 20%
398.4 401.4 3.0 3.0 1.3 Fail? 100%
699.3 702.6 3.3 5.2 1.3 Pass 63%
1002.6 1002.4 -0.2 7.5 1.3 Pass 3%
END OF REPORT

U:\CC30MCL\Data Sheets\Temperature\Thermocouple_17 Aug 11

Page 1 of 1




010087

Southwest Research Institute
Calibration Laboratory
Measurement Report

Work Order: 403133757  |Mfr. Digi-Sense Technician:  Mark Romero
Asset No. 022396 Model 93631-11 Type Data: As-left
Serial No. 22396 Type. Thermocouple, Type K Cal Date: 19-Aug-15

Remarks: limits set to 5% of reading for test point at -80 C and 400 T and above, per customer. Rem ainder of test
points calibrated to standard Type K limits.

Function/Range Test Point T1 Reading Difference +-Limit __ +/- Uncertainty Result % Limit
Temperature °c °c °Cc °c °Cc

-79.6 -76.1 3.5 4.0 0.5 Pass  88%
-44.4 -42.8 1.6 2.2 0.5 Pass  73%

-0.1 0.3 0.4 22 0.5 Pass 18%
99.7 99.3 0.4 22 0.5 Pass  20%
398.4 401.4 3.0 20.0 1.3 Pass 15%
699.3 702.6 3.3 35.0 1.3 Pass 9%
1002.6 1002.4 0.2 50.0 1.3 Pass 0%

END OF REPORT

UACC30MCL\Data Sheets\Temperature\Thermocouple_17 Aug 11 Page 1 of 1
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Calibration Laboratory

Certificate # 3759.01
Cost Center: 01 CHEMISTRY & CHEMICAL ENGINEERING Certificate Number: 47205
Asset Number: 022923 Calibrated: 2/22/2016
Description: THERMOCOUPLE TYPEK Calibration Due:  2/22/2017
Manufacturer: DIGI-SENSE Data Type: AS LEFT ,
Model Number: 08516-96 Temp./RH:  74.7°F / 38 %
Serial Number: 22923 Work Order # 403137431

Calibration Procedure: TEMPERATURE PROBES

This certificate documents traceability to the International System of Units (SI) through the National Institute of Standards and Technology (NIST) or
other national metrology institute. The laboratory quality system is compliant to ISO/NEC 17025 2005, ANSI/NCSL Z540-1-1994 and relevant
requirements of 1SO 9001-2008. This certificate shall not be reproduced, except in full, without written approval of Southwest Research Institute
Calibration Laboratory and shall not be used to claim product endorsement by SWRI® or any agency of the U.S. Government.

Results of this calibration relate only to the instrument described above at the time of calibration and does not imply any long term stability. Date due
for recalibration is determined by the customer and does not imply the instrument will remain within limits, as any number of factors may cause an out
of tolerance condition before this date.

Data type shall be mterpreted as follows: Found-left - data recorded and no adjustment or repair was performed. As-left - data recorded after
adjustment or repair was performed. As-found data are reviewed and the customer notified when the as-found results are other than pass and/or
greater than 70 percent of the test limit. Pass? or Fail? indicate the measured value, plus or minus the expanded uncertainty, overlap the test limit and
it is not possible to state Pass or Fail with a 95% confidence level. No statement of compliance with manufacturer or other specification is made or
implied by this certificate. The customer has sole responsibility for determination of in/out-of-tolerance or compliance/noncompliance for the intended
use of the instrument.

Measurement uncertainties are calculated in accordance with the methods described in the 1ISO "Guide to the Expression of Uncertainty in

Measurement" (GUM) as an expanded uncertainty with a coverage factor of k = 2 to approximately a 95% level of confidence. See Remarks or attached
Measurement Report with the same Work Order number for data.

Remarks:
CAL -45 °C TO 1100 °C. Limits at -45 °C £3 °C, rest of range meets normal type K specifications.

Standards Used To Calibrate Equipment

Asset Manufacturer Model Description Cal. Due Date
009414 HART SCIENTIFIC 1502A TEMPERATURE METER W/PROBI 6/22/2016
010814 HART SCIENTIFIC 1529 TEMPERATURE METER 11/3/2016
013617 HART SCIENTIFIC 5650 THERMOCOUPLE PROBE TYPE £ 5/8/2016
015240 HART SCIENTIFIC 2566 THERMOCOUPLE SCANNER, 12-( 11/3/2016
015895 HART SCIENTIFIC 5618B RTD 6/22/2016

/

i -¢ . Ié” “"i?’f'd”'y il Calibrated By: MAR

Approved By & ' Metrology Technician




Southwest Research Institute
Calibration Laboratory
Measurement Report

010089

Work Order: 403137431 Mfr: Digi-Sense Technician: Mark Romero
Asset No.: 022923 Model: 08516-96 Type Data: As-found
Serial No.: 22923 Type: Thermocouple Type K Cal Date: 18-Feb-16
Remarks:
Function/Range Test Point Tl Reading Difference + Limit + Uncertainty Result % Limit
Temperature °C °C °C °C °C
-79.1 -76.3 2.8 22 0.5 Fail 127%
0.2 0.0 -0.2 22 0.5 Pass 9%
396.7 396.0 -0.7 3.0 1.3 Pass 24%
698.9 698.0 -0.9 52 1.3 Pass 17%
1101.6 1094.9 6.7 8.3 1.3 Pass 81%
END OF REPORT

U:\CC30\ICL\Data Sheets\Temperature\Thermocouple_29 Dec 15

Page 1 of 1




Southwest Research Institute
Calibration Laboratory
Measurement Report

010090

Work Order: 403137431 Mfr: Digi-Sense Technician: = Mark Romero
Asset No.: 022923 Model: 08516-96 Type Data: As-left
Serial No.: 22923 Type: Thermocouple Type K Cal Date: 22-Feb-16

determine if readings meet their requirements.

Remarks: customer requested limits for test point -45 T be +3 T. A reading exceeded 70% of limits. Customer to

Function/Range Test Point Tl Reading Difference + Limit + Uncertainty Result % Limit
Temperature °C °C °C °C °C

-44.9 -43.0 1.9 3.0 0.5 Pass  63%

0.2 0.0 -0.2 22 0.5 Pass 9%
396.7 396.5 -0.2 3.0 1.3 Pass 7%
698.9 698.0 -0.9 52 1.3 Pass  17%
1101.6 1094.9 -6.7 8.3 1.3 Pass  81%

END OF REPORT

U:\CC30\ICL\Data Sheets\Temperature\Thermocouple_29 Dec 15

Page 1 of 1
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Southwest Research Institute
Calibration Certificate

Calibration Laboratory

Certificate # 3759.01
Cost Center: 01 CHEMISTRY & CHEMICAL ENGINEERING Certificate Number: 53401
Asset Number: 023174 Calibrated: 5/25/2016
Description: THERMOCOUPLE TYPE K Calibration Due:  5/25/2017
Manufacturer: DIGI-SENSE Data Type: FOUND/LEFT
Model Number: 08516-96 Temp./RH:  754°F / 57 %
Serial Number: 23174 Work Order # 403139870

Calibration Procedure: TEMPERATURE PROBES

This certificate documents traceability to the International System of Units (S!) through the National Institute of Standards and Technology (NIST) or
other national metrology institute. The laboratory quality system is compliant to ISO/IEC 17025 2005, ANSI/NCSL Z540-1-1994 and relevant
requirements of ISO 9001-2008. This certificate shall not be reproduced, except in full, without written approval of Southwest Research Institute
Calibration Laboratory and shall not be used to claim product endorsement by SWRI® or any agency of the U.S. Government.

Resuilts of this calibration relate only to the instrument described above at the time of calibration and does not imply any long term stability. Date due
for recalibration is determined by the customer and does not imply the instrument will remain within limits, as any number of factors may cause an out
of tolerance condition before this date.

Data type shall be interpreted as follows: Found-left - data recorded and no adjustment or repair was performed. As-left - data recorded after
adjustment or repair was performed. As-found data are reviewed and the customer notified when the as-found results are other than pass and/or
greater than 70 percent of the test limit. Pass? or Fail? indicate the measured value, plus or minus the expanded uncertainty, overlap the test limit and
it is not possible to state Pass or Fail with a 95% confidence level. No statement of compliance with manufacturer or other specification is made or
implied by this certificate. The customer has sole responsibility for determination of in/out-of-tolerance or compliance/noncompliance for the intended
use of the instrument.

Measurement uncertainties are calculated in accordance with the methods described in the 1SO "Guide to the Expression of Uncertainty in

Measurement" (GUM) as an expanded uncertainty with a coverage factor of k = 2 to approximately a 95% level of confidence. See Remarks or attached
Measurement Report with the same Work Order number for data.

Remarks:
CAL -45°C TO 200 °C.

Standards Used To Calibrate Equipment

Asset Manufacturer Model Description Cal. Due Date
009137 HART SCIENTIFIC 1575 SUPER THERMOMETER 12/9/2016
010281 HART SCIENTIFIC 5628 SPRT 4/29/2017
013908 HART SCIENTIFIC 5628 SPRT 2/24/2017
015240 HART SCIENTIFIC 2566 THERMOCOUPLE SCANNER, 12-( 11/3/2016

7 g
i -C . -,/Ié"?’f'c'%"" Calibrated By: MAR

) / Authorized Signatoifjr / Metrology Technician




Southwest Research Institute
Calibration Laboratory
Measurement Report

010092

Work Order: 403139870 Mfr: Digi-Sense Technician:  Mark Romero
Asset No.: 023174 Model: 08516-96 Type Data: Found-left
Serial No.: 23174 Type: Thermocouple Type K Cal Date: 25-May-16

requirements.

Remarks: a reading exceeded 70% of limits. No adjustment possible. Customer to determine if reading meets their

Function/Range

Temperature

Test Point Tl Reading Difference + Limit
°C °C °C °C
-44.9 -43.0 1.9 2.2
0.0 0.3 0.3 2.2
99.7 99.4 -0.3 2.2
200.5 200.8 0.3 2.2
END OF REPORT

1 Uncertainty Result % Limit

U:\CC30\CL\Data Sheets\Temperature\Thermocouple_29 Dec 15

“C

0.5 Pass 86%
0.5 Pass 14%
0.5 Pass 14%
0.5 Pass 14%

Page 1 of 1




010093

Calibration Laboratory

Ceortlificate # 3759.01
Cost Center: 01 CHEMISTRY & CHEMICAL ENGINEERING Certificate Number: 38118
Asset Number: 022473 Calibrated: 9/9/2015
Description: THERMOCOUPLE PROBE TYPE K Calibration Due:  9/9/2016
Manufacturer: DIGI-SENSE Data Type: FOUND/LEFT
Model Number: 08516-96 Temp./RH: 74.3°F / 56 %
Serial Number: 22473 Work Order# 403134196

Calibration Procedure: TEMPERATURE PROBES

This certificate documents traceability to the International System of Units (SI) through the National Institute of Standards and Technology (NIST) or
other national metrology institute. The laboratory quality system is compliant to ISO/IEC 17025 2005, ANSI/NCSL 2540-1-1994 and relevant
requirements of ISO 9001-2008. This certificate shall not be reproduced, except in full, without written approval of Southwest Research Institute
Calibration Laboratory and shall not be used to claim product endorsement by SWRI® or any agency of the U.S. Government.

Resullts of this calibration relate only to the instrument described above at the time of calibration and does not imply any long term stability. Date due
for recalibration is determined by the customer and does not imply the instrument will remain within limits, as any number of factors may cause an out
of tolerance condition before this date.

Data type shall be interpreted as follows: Found-left - data recorded and no adjustment or repair was performed. As-left - data recorded after
adjustment or repair was performed. As-found data are reviewed and the customer notified when the as-found results are other than pass and/or
greater than 70 percent of the test limit. Pass? or Fail? indicate the measured vaiue, plus or minus the expanded uncertainty, overlap the test limit and
it is not possible to state Pass or Fail with a 95% confidence level. No statement of compliance with manufacturer or other specification is made or
implied by this certificate. The customer has sole responsibility for determination of in/out-of-tolerance or compliance/noncompliance for the intended
use of the instrument.

Measurement uncertainties are calculated in accordance with the methods described in the ISO "Guide to the Expression of Uncertainty in

Measurement” (GUM) as an expanded uncertainty with a coverage factor of k = 2 to approximately a 95% level of confidence. See Remarks or attached
Measurement Report with the same Work Order number for data.

Remarks:
CAL -40 °C TO 1000 °C

Standards Used To Calibrate Equipment

Asset Manufacturer Model Description Cal. Due Date
009137 HART SCIENTIFIC 1575 SUPER THERMOMETER 1/13/2016
010281 HART SCIENTIFIC 5628 SPRT 2/19/2016
010814 HART SCIENTIFIC 1529 TEMPERATURE METER 11/21/2015
013617 HART SCIENTIFIC 5650 THERMOCOUPLE PROBE TYPE £ 5/8/2016
013908 HART SCIENTIFIC 5628 SPRT 2/18/20186

7
/ﬂ.yi\?/?ﬁfr’:f,:_- Calibrated By: MAR

Approved By Vd Metrology Technician




010094

Southwest Research institute
Calibration Laboratory
Measurement Report

Work Order: 4031341986 Mfr. Digi-Sense Technician: Mark Romero
Asset No. 022473 Model 08516-96 Type Data: Found-left
Serial No. 22473 Type. Thermocouple Probe, Type K |Cal Date: 9-Sep-15

Remarks: a reading exceeded 70% of limits. No adjustment possible. Customer to determine if readings meet their
requirements.

Function/Range Test Point Tl Reading Difference +/- Limit  +/- Uncertainty Result % Limit
Temperature °C °C °c °C °c

-39.8 -38.2 16 2.2 0.5 Pass 72%

99.7 99.2 -0.5 22 0.5 Pass 24%
498.0 498.7 0.8 3.7 1.3 Pass 20%
750.3 750.9 0.6 56 1.3 Pass 11%
1002.9 1001.5 -1.4 7.5 1.3 Pass 19%

END OF REPORT

U:\CC30\ICL\Data Sheets\Temperature\Thermocouple_17 Aug 11 Page 1 of 1




010095

= e
2 A
= Callbration Laboratory
Certificate # 3759.01

Certificate Number: 47207

Cost Center: 01 CHEMISTRY & CHEMICAL ENGINEERING

Asset Number: 022925 Calibrated: 2/22/2016
Description: THERMOCOUPLE TYPE K Calibration Due:  2/22/2017
Manufacturer: DIGI-SENSE Data Type: AS LEFT -
Model Number: 08516-96 Temp./RH: 74.7°F / 38 %
Serial Number: 22925 Work Order # 403137433

Calibration Procedure: TEMPERATURE PROBES

This certificate documents traceability to the International System of Units (St) through the National Institute of Standards and Technology (NIST) or
other national metrology institute. The laboratory quality system is compliant to ISO/IEC 17025 2005, ANSI/NCSL Z540-1-1994 and relevant
requirements of ISO 9001-2008. This certificate shall not be reproduced, except in full, without written approval of Southwest Research Institute
Calibration Laboratory and shall not be used to claim product endorsement by SWRI® or any agency of the U.S. Government.

Results of this calibration retate only to the instrument described above at the time of calibration and does not imply any long term stability. Date due
for recalibration is determined by the customer and does not imply the instrument will remain within limits, as any number of factors may cause an out
of tolerance condition before this date.

Data type shall be interpreted as follows: Found-left - data recorded and no adjustment or repair was performed. As-left - data recorded after
adjustment or repair was performed. As-found data are reviewed and the customer notified when the as-found results are other than pass and/or
greater than 70 percent of the test limit. Pass? or Fail? indicate the measured value, plus or minus the expanded uncertainty, overlap the test fimit and
it is not possible to state Pass or Fail with a 95% confidence level. No statement of compliance with manufacturer or other specification is made or
implied by this certificate. The customer has sole responsibility for determination of in/out-of-tolerance or compliance/noncompliance for the intended
use of the instrument.

Measurement uncertainties are calculated in accordance with the methods described in the 1SO "Guide to the Expression of Uncertainty in

Measurement” (GUM) as an expanded uncertainty with a coverage factor of k = 2 to approximately a 95% level of confidence. See Remarks or attached
Measurement Report with the same Work Order number for data.

Remarks:
CAL -45 °C TO 1100 °C. Limits at -45 °C %3 °C, rest of range meets normal type K specifications.

Standards Used To Calibrate Equipment

Asset Manufacturer Model Description Cal. Due Date
009414 HART SCIENTIFIC 1502A TEMPERATURE METER W/PROBI 6/22/2016
010814 HART SCIENTIFIC 1529 TEMPERATURE METER 11/3/2016
013817 HART SCIENTIFIC 5650 THERMOCOUPLE PROBE TYPE £ 5/8/2016
015240 HART SCIENTIFIC 2566 THERMOCOUPLE SCANNER, 12+ 11/3/2016
015{395 HART SCIENTIFIC 56188 RTD 6/22/2016

/
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Approved By yd

Calibrated By: MAR

Metrology Technician



Southwest Research Institute
Calibration Laboratory
Measurement Report

010096

Work Order: 403137433 Mfr: Digi-Sense - Technician: Mark Romero
Asset No.: 022925 Model: 08516-96 Type Data: As-found
Serial No.: 22925 Type: Thermocouple Type K Cal Date: 18-Feb-16
Remarks:
Function/Range Test Point Tl Reading Difference + Limit + Uncertainty Result % Limit
Temperature °C °C °C °C C
-79.1 -75.9 3.2 22 0.5 Fail 145%
0.2 0.2 0.0 22 0.5 Pass 0%
396.7 396.4 -0.3 3.0 1.3 Pass 10%
698.9 698.5 -0.4 5.2 1.3 Pass 8%
1101.6 1095.9 57 8.3 1.3 Pass 69%
END OF REPORT

U:\CC30\CL\Data Sheets\Temperature\Thermocouple_29 Dec 15
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Southwest Research Institute
Calibration Laboratory
Measurement Report

Work Order: 403137433 Mfr: Digi-Sense Technician: Mark Romero
Asset No.: 022925 Model: 08516-96 Type Data: As-left
Serial No.: 22925 Type: Thermocouple Type K Cal Date: 22-Feb-16

Remarks: customer requested limits for test point -45 T be +3 T. A reading exceeded 70% of limits. Customer to
determine if readings meet their requirements.

Function/Range Test Point Tl Reading Difference + Limit + Uncertainty Result % Limit
Temperature °C °C °C °C °C

-44.9 -42.5 24 3.0 0.5 Pass 80%

0.2 0.2 0.0 22 0.5 Pass 0%

396.7 396.4 -0.3 3.0 1.3 Pass 10%

698.9 698.5 -0.4 5.2 1.3 Pass 8%

1101.6 1095.9 5.7 8.3 1.3 Pass 69%

END OF REPORT

U:\CC30\CL\Data Sheets\Temperature\Thermocouple_29 Dec 15 Page 1 of 1
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2 Calibration Certificate

t==1® Calibration Laboratory

Certificate # 3759.01
Cost Center: 01 CHEMISTRY & CHEMICAL ENGINEERING Certificate Number: 38121
Asset Number: 022476 Calibrated: 9/9/2015
Description: THERMOCOUPLE PROBE TYPE K Calibration Due:  9/9/2016
Manufacturer: DIGI-SENSE Data Type: FOUND/LEFT
Model Number: 08516-96 Temp./RH:  74.2°F / 56 %
Serial Number: 22476 Work Order # 403134199

Calibration Procedure: TEMPERATURE PROBES

This certificate documents traceability to the International System of Units (S!) through the National Institute of Standards and Technology (NIST) or
other national metrology institute. The laboratory quality system is compliant to ISO/IEC 17025 2005, ANSI/NCSL Z540-1-1994 and relevant
requirements of ISO 9001-2008. This certificate shall not be reproduced, except in full, without written approval of Southwest Research Institute
Calibration Laboratory and shall not be used to claim product endorsement by SWRI® or any agency of the U.S. Government.

Results of this calibration retate only to the instrument described above at the time of calibration and does not imply any long term stability. Date due
for recalibration is determined by the customer and does not imply the instrument will remain within fimits, as any number of factors may cause an out
of tolerance condition before this date.

Data type shall be interpreted as foliows: Found-left - data recorded and no adjustment or repair was performed. As-left - data recorded after
adjustment or repair was performed. As-found data are reviewed and the customer notified when the as-found results are other than pass and/or
greater than 70 percent of the test limit. Pass? or Fail? indicate the measured value, plus or minus the expanded uncertainty, overlap the test limit and
it is not possible to state Pass or Fail with a 95% confidence level. No statement of compliance with manufacturer or other specification is made or
implied by this certificate. The customer has sole responsibility for determination of in/out-of-tolerance or compliance/noncompliance for the intended
use of the instrument.

Measurement uncertainties are calculated in accordance with the methods described in the 1SO "Guide to the Expression of Uncertainty in

Measurement” (GUM) as an expanded uncertainty with a coverage factor of k = 2 to approximately a 95% level of confidence. See Remarks or attached
Measurement Report with the same Work Order number for data.

Remarks:
CAL -40 °C TO 1000 °C

Standards Used To Calibrate Equipment

Asset Manufacturer Model Description Cal. Due Date
009137 HART SCIENTIFIC 1575 SUPER THERMOMETER 1/13/2016
010281 HART SCIENTIFIC 5628 SPRT 2/19/2016
010814 HART SCIENTIFIC 1529 TEMPERATURE METER 11/21/2015
013617 HART SCIENTIFIC 5650 THERMOCOUPLE PROBE TYPE ¢ 5/8/2016
013908 HART SCIENTIFIC 5628 SPRT 2/18/2016
015240 HART SCIENTIFIC 2566 THERMOCOUPLE SCANNER, 12+ 11/20/2015

7 p
2R .f/%’f“’“‘:?"f'e'%"" Calibrated By: MAR

Approved By Vd / Metrology Technician




010099

Southwest Research Institute
Calibration Laboratory
Measurement Report

Work Order: 403134199 M. Digi-Sense Technician: Mark Romero
Asset No. 022476 Model 08516-96 Type Data: Found-feft
Serial No. 22476 Type. Thermocouple Probe, Type K |Cal Date: 9-Sep-15

Remarks: a reading exceeded 70% of limits. No adjustment possible. Customer to determine if readings meet their
requirements.

Function/Range Test Point Tl Reading Difference +/- Limit _ +/- Uncertainty Result % Limit
Temperature °c °Cc °Cc °Cc °Cc

-39.8 -37.9 1.9 22 0.5 Pass  868%

99.7 99.0 -0.7 22 0.5 Pass  33%
498.0 497.7 -0.3 37 1.3 Pass 7%
750.3 7496 -0.7 5.6 1.3 Pass  12%
1002.9 999.9 -3.0 7.5 1.3 Pass  40%

END OF REPORT

U:\CC30\CL\Data Sheets\Temperature\Thermocouple_17 Aug 11 Page 1 of 1
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¥ Calibration Certificate

‘® Callbration Laboratory

Certificate # 3759.01
Cost Center: 01 CHEMISTRY & CHEMICAL ENGINEERING Certificate Number: 38184
Asset Number: 022488 Calibrated: 9/10/2015
Description: THERMOCOUPLE PROBE TYPE K Calibration Due:  9/10/2016
Manufacturer: DIGI-SENSE Data Type: FOUND/LEFT
Model Number: 08516-96 Temp./RH:  732°F / 62 %
Serial Number: 22438 Work Order# 403134274

Calibration Procedure: TEMPERATURE PROBES

This certificate documents traceability to the International System of Units (S1) through the Nationat Institute of Standards and Technology (NIST) or
other national metrology institute. The laboratory quality system is compliant to ISO/IEC 17025 2005, ANSI/NCSL Z540-1-1994 and relevant
requirements of ISO 9001-2008. This certificate shall not be reproduced, except in full, without written approval of Southwest Research Institute
Calibration Laboratory and shall not be used to claim product endorsement by SWRI® or any agency of the U.S. Government.

Results of this calibration refate only to the instrument described above at the time of calibration and does not imply any long term stability. Date due
for recalibration is determined by the customer and does not imply the instrument will remain within limits, as any number of factors may cause an out
of tolerance condition before this date.

Data type shall be interpreted as follows: Found-left - data recorded and no adjustment or repair was performed. As-left - data recorded after
adjustment or repair was performed. As-found data are reviewed and the customer notified when the as-found resuits are other than pass and/or
greater than 70 percent of the test limit. Pass? or Fail? indicate the measured value, plus or minus the expanded uncertainty, overlap the test limit and
it is not possible to state Pass or Fail with a 95% confidence level. No statement of compliance with manufacturer or other specification is made or
implied by this certificate. The customer has sole responsibility for determination of in/out-of-tolerance or compliance/noncompliance for the intended
use of the instrument.

Measurement uncertainties are calculated in accordance with the methods described in the ISO "Guide to the Expression of Uncertainty in

Measurement" (GUM) as an expanded uncertainty with a coverage factor of k = 2 to approximately a 95% leve! of confidence. See Remarks or attached
Measurement Report with the same Work Order number for data.

Remarks:
CAL -40 °C TO 1000 °C

Standards Used To Calibrate Equipment

Asset Manufacturer Model Description Cal. Due Date
009137 HART SCIENTIFIC 1575 SUPER THERMOMETER 1/13/2016
010281 HART SCIENTIFIC 5628 SPRT 2/19/2016
010814 HART SCIENTIFIC 1529 TEMPERATURE METER 11/21/2015
013617 HART SCIENTIFIC 5650 THERMOCOUPLE PROBE TYPE € 5/8/2016
013908 HART SCIENTIFIC 5628 SPRT 2/18/2016
015240 HART SCIENTIFIC 2566 THERMOCOUPLE SCANNER, 12-( 11/20/2015

Calibrated By: MAR
Metrology Technician




Southwest Research Institute

Calibration Laboratory
Measurement Report

010101

Work Order: 403134274 Mfr. Digi-Sense Technician:  Mark Romero
Asset No. 022488 Model 08516-96 Type Data: Found-left
Serial No. 22488 Type. Thermocouple Probe, Type K |Cal Date: 10-Sep-15

Remarks: a reading exceeded 70% of limits. No adjustment possible. Customer to determine if readings meet their

requirements.

Function/Range

Test Point

Tl Reading Difference +/-Limit  +/- Uncertainty Result % Limit
Temperature °Cc °Cc °Cc °C °Cc
-39.8 -37.9 1.9 22 0.5 Pass 86%
99.7 99.2 -0.5 22 0.5 Pass 24%
498.0 498.3 04 37 1.3 Pass 9%
750.3 749.9 -0.4 5.6 1.3 Pass 7%
1002.9 1000.5 -2.4 75 1.3 Pass 32%
END OF REPORT

U:\CC30\ICL\Data Sheets\Temperature\Thermocouple_17 Aug 11

Page 1 of 1
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I35 Southwest Research Institute K/
B2~  calibration Certificate

— ® Calibration Laboratory
Certificate # 3759.01

Cost Center: 01 CHEMISTRY & CHEMICAL ENGINEERING Certificate Number: 39984

Asset Number: 020014 Calibrated: 10/7/2015
Description: BALANCE Calibration Due:  10/7/2016
Manufacturer: METTLER Data Type: FOUND/LEFT
Model Number: XS205DU Temp./RH: 72 °F / 49 %

Serial Number: B338797310
Calibration Procedure: BALANCES & SCALES

Work Order # 403134943

This certificate documents traceability to the International System of Units (SI) through the National Institute of Standards and Technology (NIST) or other
national metrology institute. The laboratory quality system is compliant to ISO/IEC 17025 2005, ANSI/NCSL Z540-1-1994 and relevant requirements of ISO
9001-2008. This certificate shall not be reproduced, except in full, without written approval of Southwest Research Institute Calibration Laboratory and shall
not be used to claim product endorsement by SWRI® or any agency of the U.S. Government.

Results of this calibration relate only to the instrument described above at the time of calibration and does not imply any long term stability. Date due for
recalibration is determined by the customer and does not imply the instrument will remain within fimits, as any number of factors may cause an out of
tolerance condition before this date.

Data type shall be interpreted as follows: Found-left - data recorded and no adjustment or repair was performed. As-left - data recorded after adjustment
or repair was performed. As-found data are reviewed and the customer notified when the as-found results are other than pass and/or greater than 70
percent of the test limit. Pass? or Fail? indicate the measured value, plus or minus the expanded uncertainty, overlap the test limit and it is not possibie to
state Pass or Fail with a 95% confidence level. No statement of compliance with manufacturer or other specification is made or implied by this certificate.
The customer has sole responsibility for determination of in/out-of-tolerance or compliance/noncompliance for the intended use of the instrument.

Measurement uncertainties are calculated in accordance with the methods described in the ISO "Guide to the Expression of Uncertainty in Measurement”
(GUM) as an expanded uncertainty with a coverage factor of k = 2 to approximately a 95% level of confidence. See Remarks or attached Measurement
Report with the same Work Order number for data.

Remarks:

Standards Used To Calibrate Equipment

Asset Manufacturer Model Description Cal. Due Date
001704 TROEMNER 1G WEIGHT CLASS 1 12/10/2015
001705 TROEMNER 2G WEIGHT CLASS 1 71212016
001706 RICE LAKE 2G WEIGHT CLASS 1 7/8/2016
001707 TROEMNER 5G WEIGHT CLASS 1 7/29/2016
001708 RICE LAKE 10G WEIGHT CLASS 1 71212016
001709 TROEMNER 206 WEIGHT CLASS 1 8/5/2016
001710 TROEMNER 206G WEIGHT CLASS 1 8/5/2016

Approved By

Calibrated By: RRV
Metrology Technician
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@"i.:,,\ Southwest Research Institute
f Calibration Certificate
o ® Calibration Laboratory
Certificate # 3759.01
001711~ TROEMNER 506G WEIGHT CLASS 1 7/2/2016
001712 TROEMNER 100 G WEIGHT CLASS 1 7/29/2016
001713 RICE LAKE 200 G WEIGHT CLASS 1 9/30/2016
-
A
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JI-J e £ - A Calibrated By:  RRV
Approved By i

Metrology Ti
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Southwest Research Institute
Calibration Laboratory
Measurement Report

Work Order: 403134943 Mfr: Mettler Technician: RRV
Asset No.: 020014 Model: XS205DU Type Data: Found-left
Serial No.: B338797310 |Type: Balance Cal Date: 7-Oct-15
Remarks:
Function/Range Applied Tl Reading Difference + Limit Result % Limit
Corner Load grams grams grams grams
Reference 100
Left Front 100.0002 0.0002 0.0006 Pass 33%
Left Rear 100.0003 0.0003 Pass 50%
Right Rear 100.0001 0.0001 Pass 17%
Right Front 100.0002 0.0002 Pass 33%
Repeatability
< 81 g Range
1 80 80.00001
2 80.00002
3 80.00001
4 80.00002
5 80.00001
6 80.00002
7 80.00002
8 80.00002
9 80.00002
10 80.00002
Std Deviation 0.000005 0.00008 Pass 6%
<220 g Range
1 200 200.0001
2 200.0000
3 200.0002
4 200.0001
5 200.0002
6 200.0001
7 200.0002
8 200.0002
9 200.0002
10 200.0002
Std Deviation 0.00007 0.00020 Pass 35%
Function/Range Applied Tl Reading Difference £ Limit 1 Uncertainty Result % Limit
Direct Weighing grams grams milligrams milligrams milligrams
< 81 g Range 0.00000 0.00000 0.00 0.40 0.06 Pass 0%
8.00001 8.00002 0.01 Pass 3%
15.99996 15.99995 -0.01 Pass 3%
24.00005 24.00010 0.05 Pass 13%
32.00000 32.00006 0.06 Pass 15%
40.00002 40.00007 0.05 Pass 13%
48.00003 48.00006 0.03 Pass 8%

U:\CC30\CL\Data Sheets\Mass\Balances\Mettler XS205DU (200 g)_25 Sep 14 Page 1 of 2



Southwest Research Institute
Calibration Laboratory
Measurement Report

010105

Work Order: 403134943 Mfr: Mettler Technician: RRV
Asset No.: 020014 Model: XS205DU Type Data: Found-left
Serial No.: B338797310 |Type: Balance Cal Date: 7-Oct-15
Function/Range Applied Tl Reading Difference £ Limit + Uncertainty Result % Limit
Direct Weighing (Cont) grams grams milligrams milligrams milligrams
< 81 g Range 55.99998 56.00006 0.08 0.40 0.06 Pass 20%
63.99999 64.00014 0.15 Pass 38%
72.00002 72.00018 0.16 Pass 40%
79.99998 80.00009 0.11 Pass 28%
Direct Weighing 0.0000 0.0000 0.0 04 0.18 Pass 0%
<220 g Range 20.0000 20.0001 0.1 Pass 25%
40.0000 40.0000 0.0 Pass 0%
60.0000 60.0001 0.1 Pass 25%
80.0000 80.0001 0.1 Pass 25%
100.0001 100.0000 -0.1 Pass 25%
120.0001 120.0001 0.0 Pass 0%
140.0001 140.0002 0.1 Pass 25%
160.0001 160.0002 0.1 Pass 25%
180.0001 180.0002 0.1 Pass 25%
199.9998 200.0002 0.3 Pass 75%
END OF REPORT
U:\CC30\CL\Data Sheets\Mass\Balances\Mettler XS205DU (200 g)_25 Sep 14 Page 2 of 2



i3

010106

%;i Southwest Research Institute
ALY, Calibration Certificate

Calibration Laboratory

Certificate # 3759.01
Cost Center: 01 CHEMISTRY & CHEMICAL ENGINEERING Certificate Number: 39315
Asset Number: 014981 Calibrated: 9/25/2015
Description: BALANCE Calibration Due:  9/25/2016
Manufacturer: METTLER Data Type: FOUND/LEFT
Model Number: XS205DU Temp./RH: 73 °F / 48 %
Serial Number: 1129242107 Work Order# 403134657

Calibration Procedure; BALANCES & SCALES

This certificate documents traceability to the International System of Units (SI) through the National Institute of Standards and Technology (NIST) or
other national metrology institute. The laboratory quality system is compliant to ISO/IEC 17025 2005, ANSI/NCSL Z2540-1-1994 and relevant
requirements of ISO 9001-2008. This certificate shall not be reproduced, except in full, without written approval of Southwest Research Institute
Calibration Laboratory and shall not be used to claim product endorsement by SWRI® or any agency of the U.S. Government.

Results of this calibration relate only to the instrument described above at the time of calibration and does not imply any long term stability. Date due
for recalibration is determined by the customer and does not imply the instrument will remain within limits, as any number of factors may cause an out
of tolerance condition before this date.

Data type shall be interpreted as follows: Found-left - data recorded and no adjustment or repair was performed. As-left - data recorded after
adjustment or repair was performed. As-found data are reviewed and the customer notified when the as-found results are other than pass and/or
greater than 70 percent of the test limit. Pass? or Fail? indicate the measured value, plus or minus the expanded uncertainty, overlap the test limit and
it is not possible to state Pass or Fail with a 95% confidence level. No statement of compliance with manufacturer or other specification is made or
implied by this certificate. The customer has sole responsibility for determination of in/out-of-tolerance or compliance/noncompliance for the intended
use of the instrument.

Measurement uncertainties are calculated in accordance with the methods described in the ISO "Guide to the Expression of Uncertainty in
Measurement” (GUM) as an expanded uncertainty with a coverage factor of k = 2 to approximately a 95% level of confidence. See Remarks or attached
Measurement Report with the same Work Order number for data.

Remarks:

Standards Used To Calibrate Equipment

Asset Manufacturer Model Description Cal. Due Date
001704 TROEMNER 1G WEIGHT CLASS 1 12/10/2015
001705 TROEMNER 2G WEIGHT CLASS 1 71212016
001706 RICE LAKE 2G WEIGHT CLASS 1 718/2016
001707 TROEMNER 5G WEIGHT CLASS 1 7/29/2016
001708 RICE LAKE 10G WEIGHT CLASS 1 7/12/2016
001709 TROEMNER 206G WEIGHT CLASS 1 7 8/5/2016
001710 TROEMNER 206G WEIGHT CLASS 1 8/5/2016

7
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4 -¢ . ./IAf : e ':% Calibrated By: RRV

Approved By Vd / Metrology Technician
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Calibration Certificate

Calibration Laboratory

b Certificate # 3759.01
001711 TROEMNER 50 G WEIGHT CLASS 1 71212016
001712 TROEMNER 100 G WEIGHT CLASS 1 7/29/2016
001713 RICE LAKE 200G WEIGHT CLASS 1 101172015

7
f /f :'aff'd’ry - Calibrated By: RRV

/ Approved By Vd




Southwest Research Institute
Calibration Laboratory
Measurement Report

010108

Work Order: 403134657 Mfr: Mettler Technician: RRV
Asset No.: 014981 Model: XS205DU Type Data: Found-left
Serial No.: 1129242107 _ |Type: Balance Cal Date: 25-Sep-15
Remarks:
Function/Range Applied Tl Reading __ Difference + Limit Result % Limit
Corner Load grams grams grams grams
Reference 100
Left Front 99.9998 -0.0002 0.0006 Pass 33%
Left Rear 100.0000 0.0000 Pass 0%
Right Rear 100.0001 0.0001 Pass 17%
Right Front 100.0000 0.0000 Pass 0%
Repeatability
< 81 g Range
1 80 79.99998
2 79.99998
3 79.99999
4 79.99998
5 79.99997
6 80.00001
7 79.99999
8 79.99998
9 79.99999
10 80.00000
Std Deviation 0.000012 0.00008 Pass 15%
<220 g Range
1 200 200.0000
2 199.9999
3 199.9999
4 199.9998
5 199.9997
6 200.0000
7 199.9999
8 199.9998
9 199.9999
10 199.9999
Std Deviation 0.00009 0.00020 Pass 45%
Function/Range Applied Tl Reading Difference £ Limit + Uncertainty Result % Limit
Direct Weighing grams grams milligrams milligrams milligrams
< 81 g Range 0.00000 0.00000 0.00 0.40 0.07 Pass 0%
8.00001 8.00000 -0.01 Pass 3%
15.99996 15.99999 0.03 Pass 8%
24.00005 24.00000 -0.05 Pass 13%
32.00000 31.99999 -0.01 Pass 3%
40.00002 40.00005 0.03 Pass 8%
48.00003 48.00006 0.03 Pass 8%
U:\CC30\CL\Data Sheets\Mass\Balances\Mettler XS205DU (200 g)_25 Sep 14 Page 1 of 2
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Southwest Research Institute
Calibration Laboratory
Measurement Report

Work Order: 403134657 Mfr: Mettler Technician: RRV
Asset No.: 014981 Model: XS205DU Type Data: Found-left
Serial No.: 1129242107 |Type: Balance Cal Date: 25-Sep-15
Function/Range Applied Tl Reading Difference £ Limit £ Uncertainty Result % Limit
Direct Weighing (Cont) grams grams milligrams milligrams milligrams
< 81 g Range 55.99998 56.00000 0.02 0.40 0.07 Pass 5%
63.99999 64.00005 0.06 Pass 15%
72.00002 72.00004 0.02 Pass 5%
79.99998 80.00003 0.05 Pass 13%
Direct Weighing 0.0000 0.0000 0.0 0.4 0.22 Pass 0%
<220 g Range 20.0000 19.9999 -0.1 Pass 25%
40.0000 39.9999 -0.1 Pass 25%
60.0000 59.9998 -0.2 Pass 50%
80.0000 79.9998 -0.2 Pass 50%
100.0001 99.9999 -0.2 Pass 50%
120.0001 120.0001 0.0 Pass 0%
140.0001 140.0000 -0.1 Pass 25%
160.0001 160.0000 -0.1 Pass 25%
180.0001 180.0000 -0.1 Pass 25%
199.9999 200.0001 0.2 Pass 50%
END OF REPORT

U:\CC30\CL\Data Sheets\Mass\Balances\Mettler XS205DU (200 g)_25 Sep 14 Page 2 of 2
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Certificate # 3759.01
Cost Center: 01 CHEMISTRY & CHEMICAL ENGINEERING Certificate Number: 46011
Asset Number: 018344 Calibrated: 2/1/2016
Description: OVEN Calibration Due:  2/1/2017
Manufacturer: THERMO SCIENTIFIC Data Type: FOUND/LEFT
Model Number: HERATHERM OMS60 Temp/RH: 70 °F / 42 %
Serial Number: 41241291 Work Order# 403137157

Calibration Procedure: OVENS, CHAMBERS, INCUBA

This certificate documents traceability to the International System of Units (SI) through the National Institute of Standards and Technology (NIST) or
other national metrology institute. The laboratory quality system is compliant to ISO/IEC 17025 2005, ANSI/NCSL 2540-1-1994 and relevant
requirements of ISO 8001-2008. This certificate shall not be reproduced, except in full, without written approval of Southwest Research Institute
Calibration Laboratory and shall not be used to claim product endorsement by SWRI® or any agency of the U.S. Government.

Results of this calibration relate only to the instrument described above at the time of calibration and does not imply any fong term stability. Date due
for recalibration is determined by the customer and does not imply the instrument will remain within limits, as any number of factors may cause an out
of tolerance condition before this date.

Data type shall be interpreted as follows: Found-left - data recorded and no adjustment or repair was performed. As-left - data recorded after
adjustment or repair was performed. As-found data are reviewed and the customer notified when the as-found results are other than pass and/or
greater than 70 percent of the test limit. Pass? or Fail? indicate the measured value, plus or minus the expanded uncertainty, overlap the test limit and
it is not possible to state Pass or Fail with a 95% confidence level. No statement of compliance with manufacturer or other specification is made or
implied by this certificate. The customer has sole responsibility for determination of in/out-of-tolerance or compliance/noncompliance for the intended
use of the instrument.

Measurement uncertainties are calculated in accordance with the methods described in the ISO “Guide to the Expression of Uncertainty in
Measurement" (GUM) as an expanded uncertainty with a coverage factor of k = 2 to approximately a 95% level of confidence. See Remarks or attached
Measurement Report with the same Work Order number for data.

Remarks:

Standards Used To Calibrate Equipment

Asset Manufacturer Model Description Cal. Due Date
015454 HART SCIENTIFIC 5627A THERMOMETER PRT 2/18/2016
018495 FLUKE 1523 B TEMPERATURE METER 2/18/2016

7 P
/ gy -¢ . et Véff;?’f’i';fﬁ'“" Calibrated By: RRV

Metrology Technician

Approved By




Southwest Research Institute
Calibration Laboratory
Measurement Report

010111

Work Order: 403137157 Mfr: Thermo Scientific Technician; RRV
Asset No: 018344 Model: Heratherm OMS60 Type Data: Found-left
Serial No: 41241291 Type: Oven Chamber Cal Date: 1-Feb-16

Remarks: Calibration limits per customer request. Chamber exceeds 70% of limit at the 200 °C test point.
Customer to determine if the result found meets their requirements. Temperature uniformity not calibrated

Function/Range Test Point Ti Reading Difference £ Limit £ Uncertainty Result % Limit
Temperature °C °C °C °C °C
50°C 50.4 50.0 -0.4 20 0.18 Pass 20%
100 °C 101.0 100.0 -1.0 Pass 50%
150 °C 152.1 150.0 -2.1 3.0 Pass 70%
200°C 203.2 200.0 -3.2 40 Pass 80%
END OF REPORT
U:\CC30MCL\Data Sheets\Temperature\Ovens Div 01_28 Dec 11 Page 1 of 1
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Callbration Laboratory

Certificate # 3759.01
Cost Center: 01 CHEMISTRY & CHEMICAL ENGINEERING Certificate Number: 33589
Asset Number: 005420 Calibrated: 6/24/2015
Description: BALANCE Calibration Due:  6/24/2016
Manufacturer: METTLER Data Type: FOUND/LEFT
Model Number: AG245 Temp/RH. 72 °F / 52 %
Serial Number: 1116031935 Work Order# 403132562

Calibration Procedure: BALANCES & SCALES

This certificate documents traceability to the International System of Units (S1) through the National Institute of Standards and Technology (NIST) or
other national metrology institute. The laboratory quality system is compliant ta ISO/IEC 17025 2005, ANSI/NCSL 2540-1-1994 and relevant
requirements of ISO 9001-2008. This certificate shall not be reproduced, except in full, without written approval of Southwest Research Institute
Calibration Laboratory and shall not be used to claim product endorsement by SWRI® or any agency of the U.S. Government.

Results of this calibration relate only to the instrument described above at the time of calibration and does not imply any long term stability. Date due
for recalibration is determined by the customer and does not imply the instrument will remain within limits, as any number of factors may cause an out
of tolerance condition before this date.

Data type shall be interpreted as follows: Found-left - data recorded and no adjustment or repair was performed. As-left - data recorded after
adjustment or repair was performed. As-found data are reviewed and the customer notified when the as-found results are other than pass and/or
greater than 70 percent of the test limit. Pass? or Fail? indicate the measured value, plus or minus the expanded uncertainty, overlap the test limit and
it is not possible to state Pass or Fail with a 95% confidence level. No statement of compliance with manufacturer or other specification is made or
implied by this certificate. The customer has sole responsibility for determination of infout-of-tolerance or compliance/noncompliance for the intended
use of the instrument.

Measurement uncertainties are calculated in accordance with the methods described in the 1SO "Guide to the Expression of Uncertainty in
Measurement” (GUM) as an expanded uncertainty with a coverage factor of k = 2 to approximately a 95% level of confidence. See Remarks or attached
Measurement Report with the same Work Order number for data.

Remarks:

Standards Used To Calibrate Equipment

Asset Manufacturer Model Description Cal. Due Date
001704 TROEMNER 1G WEIGHT CLASS 1 12/10/2015
001705 TROEMNER 2G WEIGHT CLASS 1 7/M1/2015
001706 RICE LAKE 2G WEIGHT CLASS 1 7/9/2015
001707 TROEMNER 5G WEIGHT CLASS 1 7/21/2015
001708 RICE LAKE 106G WEIGHT CLASS 1 7/1/2015
001709 TROEMNER 206G WEIGHT CLASS 1 8/6/2015
001710 TROEMNER 206G WEIGHT CLASS 1 8/6/2015

7

/s y
i -¢ . et -"f"’;‘?” 'E’d;:%"" Calibrated By: RRV

Approved By Metrology Technician
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Calibration Certificate

Callbration Laboratory
Certificate # 3759.01

001711 TROEMNER 50 G WEIGHT CLASS 1 7/1/2015
001712 TROEMNER 100G WEIGHT CLASS 1 7/29/2015
001713 RICE LAKE 2006 WEIGHT CLASS 1 101112015

Approved By rd / Metrology Technician

Lo 2
/ g -¢ et %f"‘&‘?’f‘d '({7-?:‘"" Calibrated By: RRV
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Southwest Research Institute
Calibration Laboratory
Measurement Report

Work Order: 403132562 Mfr: Mettler Technician: RRV
Asset No: 005420 Model: AG245 Type Data: Found-left
Serial No: 1116031935 |Type: Balance Cal Date: 24-Jun-15

Remarks: The balance has resulted in a <Pass?> at multiple test points. An external calibration was performed but it did
not improve the results. Customer to determine if the results found meet their requirements

Function/Range Applied Tl Reading Difference + Limit Result % Limit
Corner Load grams grams grams grams
Reference 100
Front 99.9997 -0.0003 0.0006 Pass 50%
Rear 99.9999 -0.0001 Pass 17%
Left 100.0004 0.0004 Pass 67%
Right 100.0002 0.0002 Pass 33%
Repeatability
<41 g Range
1 20 20.00000
2 20.00001
3 20.00000
4 19.99999
5 20.00000
6 20.00000
7 19.99999
8 19.99999
9 20.00000
10 20.00001
Std Deviation 0.000007 0.000040 Pass 18%
Repeatability
< 205 g Range
1 100 100.0000
2 100.0000
3 100.0001
4 99.9999
5 99.9999
6 100.0000
7 100.0000
8 100.0000
9 99.9999
10 99.9999
Std Deviation 0.00007 0.00020 Pass 35%
Function/Range Applied T1 Reading Difference + Limit + Uncertainty Resuit % Limit
Direct Weighing grams grams grams grams grams
<41 gRange 0.00000 0.00000 0.00000 0.00006 0.000057 Pass 0%
4.00003 4.00000 -0.00003 Pass 50%
8.00001 7.99999 -0.00002 Pass 33%
12.00000 11.99999 -0.00001 Pass 17%
15.99998 15.99998 0.00000 Pass 0%

U:\CC30\CL\Data Sheets\Mass\Balances\Mettler AG245 (200 g)_22 Jun 11 Page 10of 2
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Southwest Research Institute
Calibration Laboratory
Measurement Report

Work Order: 403132562 Mfr: Mettler Technician: RRV
Asset No: 005420 Model: AG245 Type Data: Found-left
Serial No: 1116031935 |Type: Balance Cal Date: 24-Jun-15
Function/Range Applied T! Reading Difference + Limit 4 Uncertainty Result % Limit
Direct Weighing grams grams grams grams grams
< 41 g Range (Cont) 20.00002 19.99999 -0.00003 Pass 50%
24.00005 24.00002 -0.00003 0.00006 0.000057 Pass 50%
28.00003 27.99998 -0.00005 Pass? 83%
32.00002 31.99998 -0.00004 Pass? 67%
36.00000 35.99997 -0.00003 Pass 50%
40.00002 40.00000 -0.00002 Pass 33%
< 205 g Range 0.0000 0.0000 0.0000 0.0004 0.00020 Pass 0%
20.0000 19.9999 -0.0001 Pass 25%
40.0000 40.0000 0.0000 Pass 0%
59.9999 60.0000 0.0001 Pass 25%
80.0000 79.9999 -0.0001 Pass 25%
100.0001 100.0000 -0.0001 Pass 25%
120.0001 120.0001 0.0000 Pass 0%
140.0001 140.0001 0.0000 Pass 0%
160.0000 159.9998 -0.0002 Pass 50%
180.0001 179.9998 -0.0003 Pass 75%
199.9999 199.9998 -0.0001 Pass 25%
END OF REPORT

U:\CC30\CL\Data Sheets\Mass\Balances\Mettler AG245 (200 g)_22 Jun 11 Page 2 of 2
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SOUTHWEST RESEARCH INSTITUTE
CLIENT: Los Alamos National Laboratory
SwRI PROJECT#: 21592.01.00X

SwRI TASK ORDER: 160605-2

SwRI SRR: 57710

SDG: 598447

VTSR: 05.31.2016

Certificates of Analysis
for Chemicals
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Fisher Scientific

1 Reagent Lane =g .

Fair Lawn, NJ 07410 Certificate of Analysis

201.796.7100 tel

201.796.1329 fax Fisher Scientific's Quality System has been found to conform to Quality Management System

Standard 1S09001:2008 standard by DNV Certificate number CERT-08052-2006-AQ-HOU-ANAB

This is to certify that units of the above mentioned lot number were tested and found to comply with the specifications of the grade listed. Certain
data have been supplied by third parties. Fisher Scientific expressly disclaims all warranties, expressed or implied, including the implied warranties
of merchantability and fitness for a particular purpose. Certain products (USP/FCC/NF/EP/BP/IP grades) are sold for use in food, drug, or medical
device manufacturing. Fisher does not claim regulatory coverage under 21 CFR nor maintain DMF's with the FDA. The following are the actual
analytical resuits obtained:

Catalog Number A509 Mfg. Date 11/4/2015
Lot Number 1115100 Sample Id N/A
Product Description Nitric Acid (TRACEMETAL GRADE)

Country Origin Canada

Chemical Origin Inorganic

=G a8 = e et L1 = @ No animal products are used as starting raw material ingredients, or used in processing,
» - inclgggzg lubricants, processing aids, or any other material that might migrate to the finished
pro .
Result Name Specifications Test Value
.Expiry Date mm/dd/yyyy 2yrs 11/04/2017
Assay (HNO3, wiw) % by wiw 67-70 69
Color APHA <= 10 <7
Aluminum (Al) ppb <=1 <0.5
Antimony (Sb) ppb <=0.5 <0.1
Arsenic (As) ppb <= (0.5 <0.1
Barium (Ba) ppb <= 0.1 <0.1
Beryllium (Be) ppb <= 0.1 <0.1
Bismuth (Bi) ppb <= 0.1 <0.1
Boron (B) ppb <=1 <0.5
Cadmium (Cd) ppb <= 0.5 <0.1
Calcium (Ca) ppb <=1 <0.5
Cerium (Ce) ppb <= 0.1 <0.1
Cesium (Cs) ppb <=0.1 <0.1
Chromium (Cr) ppb <=1 <05
Cobalt (Co) ppb <=0.5 <0.1
Copper (Cu) ppb <= 0.5 <0.2
Dysprosium (Dy) ppb <= 0.1 <0.1
Erbium (Er) ppb <=0.1 <01
Europium (Eu) ppb <=0.1 <0.1
Gadolinium (Gd) ppb <= 0.1 <01
Gallium (Ga) ppb <=0.1 <041
Germanium (Ge) ppb <=0.1 <0.1
Gold (Au) ppb <=0.1 <041
Hafnium (Hf) ppb <=0.1 <0.1
Holmium (Ho) ppb <= 0.1 <0.1
Indium (In) ppb <=0.1 <0.1
Iron (Fe) ppb <=1 <05
Lanthanum (La) ppb <= 0.1 <0.1
Lead (Pb) ppb <=0.1 <0.1
Lithium (Li) ppb <= 0.1 <0.1

SwRI Chem 1D: 67843 SwRI Chem ID: 67843

SwRI Chem ID: 67843
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Lutetium (Lu) ppb <= 0.1 <01
Magnesium (Mg) ppb <=1 <0.2
Manganese (Mn) ppb <= 0.1 <041
Mercury (Hg) ppb <=0.1 <0.02
Molybdenum (Mo) ppb <=0.1 <0.1
Neodymium (Nd) ppb <=0.1 <0.1
Nickel (Ni) ppb <=0.5 <0.5
Niobium (Nb) ppb <= 0.1 <0.1
Palladium (Pd) ppb <=0.5 <0.1
Platinum (Pt) ppb <=0.5 <0.1
Potassium (K) ppb <=1 <0.2
Praseodymium (Pr) ppb <=0.1 <0.1
Rhenium (Re) ppb <=0.1 <0.1
Rhodium (Rh) ppb <=0.5 <0.1
Rubidium (Rb) ppb <= 0.1 <0.41
Ruthenium (Ru) ppb <=0.5 <041
Samarium (Sm) ppb <= 0.1 <0.1
Scandium (Sc) ppb <= 0.1 <0.1
Selenium (Se) ppb <=1 <0.1
Silver (Ag) ppb <=0.1 <0.1
Sodium (Na) ppb <=1 <0.3
Strontium (Sr) ppb <= 0.1 <01
Tantalum (Ta) ppb Information Only <0.1
Tellurium (Te) ppb <= 0.1 <0.1
Terbium (Tb) ppb <= 0.1 <0.1
Thallium (T1) ppb <=0.1 <041
Thorium (Th) ppb <=0.1 <0.1
Thulium (Tm) ppb <= 0.1 <0.1
Tin (Sn) ppb <=0.5 <0.1
Titanium (Ti) ppb <=0.5 <0.1
Tungsten (W) ppb <= 0.1 <0.1
Uranium (U) ppb <= 0.1 <0.1
Vanadium (V) ppb <=0.5 <01
Ytterbium (Yb) ppb <= 0.1 <0.1
Yitrium (Y) ppb <= 0.1 <0.1
Zinc (Zn) ppb <= 0.5 <0.2
Zirconium (Zr) ppb <=0.1 <0.1
Chloride (CI-) ppm <=0.2 <0.2
Total Phosphorus (P) ppm <= 0.01 <0.01
Total Sulfur (S) ppm <=0.3 <0.3
CIRTIFED BY U

Lab Manager Fair Lawn

(5
Lab Manager BPF

SwRI Chem ID: 67843 SwRI Chem ID: 67843

SwRI| Chem ID: 67843
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¥ Rl 8

parl of Thermo Fisher Suien

Verslon 0
Molecular welght 84.99
Molecular formula N Na O3

CAS No 7631-99-4
Linear formula NaNO3
Flash point {°C})

Certificate of Analysis

This is to certify that units of the below mentioned lot number were tested and found to comply with the specifications of
the grade listed. Certain data have been supplied by third parties. Acros Organics expressly disclaims all warranties,
expressed or implied, including the implied warranties of merchantability and fitness for a particular purpose. Unless
otherwise stated, these products are not intended for dialysis, parenteral or injectable use without further processing. The
following are the actual analylical results obtained:

Catalog Number 42434 Quality Test / Release Date 2 Noverqntggl_gg‘]‘gal
Lot Number A0365903 Suggested Retest Date November 20201
o
Description Sodium nitrate,99+%,ACS reagent ©
N
Country of Origin INDIA ©
Declaration of Origin |isynthetic o
........... E
[}
£
ﬂOrigin Comment ! I o
i
3
w
IApPEa_Mrance (Color) “Whit_e i{White I
lAppearance (Form)  |Crystals - Crystals
Titration after lon >=99.0 % 100.2 %
exchange R
Heavy metals (@s Pb) _j[=<Sepm .. |=<5 ppm
[Insoluble matter =<0.005 % |0.004 %
pH 5.5 to 8.3 (5% soln. at 25°C) 116.1 (6% soin. at 25°C)
|Chloride (C) =<10 ppm 17 ppm
lodate (103) =<5 ppm Ippm (none detected)
Phosphate (PO4) =<5 ppm =<§ ppm
iron (Fe) [=<3 ppm 1=<3 ppm
Sulfate (S04) =<30 ppm o |1D ppm
l_(}flcium (Ca) é[=<50 ppm l4ppm __}
[Magnesium (Mag) gl=<20 ppm 8 ppm [
|Nitrite (NO2) ||=<10 ppm |ppm (none detected) |

SwRI Chem ID: 69610
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e
-

-~

CIRTIFIED BY

L. Van den Broek, QA Manager Issued: 25 April 2016

1 Acros Organics

ENAZ23, zone 1, nr 1350, Janssen Pharmaceuticalaan 3a, B-2440 Geel, Belgium
Tel +32 14/57.52.11 - Fax +32 14/59.34.34 Intemet: hitp://www acros.com

1 Reagent Lane, Fair Lawn, NJ 07410,USA Fax 201-796-1329

SwRI Chem ID: 69610 SwRI Chem ID: 69610

SwR! Chem ID: 69610
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SIGMA-ALDRICH" sigma-aldicheom

3050 Spruce Street, Saint Louis, MO 63103, USA
Website: www.sigmaaldrich.com

Email USA: techserv@sial.com

Outside USA: eurtechserv@sial.com

Product Name: Certificate of Analysis
Sodium hydroxide - ACS reagent, =97.0%, pellets

Product Number: 221465

Batch Number: MKEV3988V N aOH
Brand: SIAL

CAS Number: 1310-73-2

MDL Number: MFCD00003548

Formula: HNaO

Formula Weight: 40.00 g/moi

Quality Release Date: 22 APR 2015

Recommended Retest Date: APR 2017

SwRI Chem ID: 62694

Test Specification Resuit
Appearance (Color) White White
Appearance (Form) Pellets Pellets
X-Ray Diffraction Conforms to Structure Conforms
Titration by HCL > 97.0 % 99.0 %
Impurity < 10% 0.3 %
% Na2CO3 by HCI Titration
Sulfate (SO4) < 0.003 % 0.003 %
Chloride Content < 0.005 % 0.005 %
Nitrogen Compounds < 0.001 % 0.001 %
(as N)
Phosphate (PO4) < 0.001 % 0.001 %
Heavy Metals < 0.002 % 0.002 %
(as Ag)
Iron (Fe) < 0.001 % 0.001 %
Nickel (Ni) < 0.001 % 0.001 %
Mercury (Hg) < 0.1 ppm 0.1 ppm
Calcium (Ca) < 0.005 % 0.005 %
Magnesium (Mg) < 0.002 % 0.002 %
Potassium (K) < 0.02 % 0.02 %
Meets ACS Requirements Current ACS Specification Conforms

10th Edition

Sigma-Aldrich warrants, that at the time of the quality release or subsequent retest date this product conformed to the information
contained in this publication. The current Specification sheet may be available at Sigma-Aldrich.com. For further inquiries, please contact
Technical Service. Purchaser must determine the suitability of the product for its particular use. See reverse side of invoice or packing
slip for additional terms and conditions of sale.

Version Number: 1 Page 1 of 2

SwRI! Chem ID: 62684

SwR! Chem ID: 62694
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SIGMA-ALDRICH sigma-aldric com

3050 Spruce Street, Saint Louis, MO 63103, USA
Website: www.sigmaaldrich.com

Email USA: techserv@sial.com

Outside USA: eurtechserv@sial.com

Certificate of Analysis

Product Number: 221465
Batch Number: MKBV3988V
Test Specification Result

SwRIi Chem ID; 62694

Recommended Retest Period S e rnmn

2 Years
\ - ]
VL QA eA.

Ali Ataei, Manager
Quality Control
Milwaukee, WI US

Sigma-Aldrich warrants, that at the time of the quality release or subsequent retest date this product conformed to the information
contained in this publication. The current Specification sheet may be available at Sigma-Aldrich.com. For further inquiries, please contact
Technical Service. Purchaser must determine the suitability of the product for its particular use. See reverse side of invoice or packing
slip for additional terms and conditions of sale.

Version Number: 1 Page 2 of 2

SwRI Chem ID: 62694

SwRI Chem ID: 62694
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SIGMA-ALDRICH" sigmsaldichom

3050 Spruce Street, Saint Louis, MO 63103, USA
Website: www .sigmaaldrich.com

Email USA: techserv@sial.com

Outside USA: eurtechserv@sial.com

Product Name: Certificate of Analysis
Sodium hydroxide - ACS reagent, =97.0%, pellets

Product Number: 221465

Batch Number: MKBV3988V NaOH
Brand: SIAL

CAS Number: 1310-73-2

MDL Number: MFCD00003548

Formula: HNaO

Formula Weight: 40.00 g/mol

Quality Release Date: 22 APR 2015

Recommended Retest Date: APR 2017

SwRI Chem ID: 62693

Test Specification Result
Appearance (Color) White White
Appearance (Form) Pellets Pellets
X-Ray Diffraction Conforms to Structure Conforms
Titration by HCL > 97.0 % 99.0 %
Impurity < 1.0 % 0.3 %
% Na2CO3 by HCI Titration
Suifate (SO4) < 0.003 % 0.003 %
Chioride Content < 0.005 % 0.005 %
Nitrogen Compounds < 0.001 % 0.001 %
(as N)
Phosphate (PO4) < 0.001 % 0.001 %
Heavy Metals < 0.002 % 0.002 %
(as Ag)
Iron (Fe) < 0.001 % 0.001 %
Nickel (Ni) < 0.001 % 0.001 %
Mercury (Hg) < 0.1 ppm 0.1 ppm
Calcium (Ca) < 0.005 % 0.005 %
Magnesium (Mg) < 0.002 % 0.002 %
Potassium (K) < 002 % 0.02 %
Meets ACS Requirements Current ACS Specification Conforms

10th Edition

Sigma-Aldrich warrants, that at the time of the quality release or subsequent retest date this product conformed to the information
contained in this publication. The current Specification sheet may be available at Sigma-Aldrich.com. For further inquiries, please contact
Technical Service. Purchaser must determine the suitability of the product for its particular use. See reverse side of invoice or packing
slip for additional terms and conditions of sale.

Version Number: 1 Page 1 of 2

SwRI Chem ID: 62693

SwRI Chem ID: 62693
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SIGMA-ALDRICH sigm-aldichcom

3050 Spruce Street, Saint Louis, MO 63103, USA
Website: www . sigmaaldrich.com

Email USA: techserv@sial.com

Qutside USA: eurtechserv@sial.com

Certificate of Analysis

Product Number: 221465
Batch Number: MKBV3988V
Test Specification Resuit

SwRI Chem ID: 62693

Recommended Retest Period O —— e e e e e
2 Years

=

! . -
C}-Q» OO g,
Ali Ataei, Manager

Quality Control
Milwaukee, Wi US

Sigma-Aldrich warrants, that at the time of the quality release or subsequent retest date this product conformed to the information
contained in this publication. The current Specification sheet may be available at Sigma-Aldrich.com. For further inquiries, please contact
Technical Service. Purchaser must determine the suitability of the product for its particular use. See reverse side of invoice or packing
slip for additional terms and conditions of sale.

Version Number: 1 Page 2 of 2

SwRI Chem ID: 62693

SwRI! Chem ID: 62693



010125

Version 0
Molecular weight 84.99
Molecular formula N Na 03
CAS No 7631-99-4
Linear formula NaNO3

Flash point {°C)

Certificate of Analysis

This is to certify that units of the below mentioned lot number were tested and found to comply with the specifications of
the grade listed. Certain data have been supplied by third parties. Acros Organics expressly disclaims all warranties,
expressed or implied, including the implied warranties of merchantabllity and fitness for a particular purpose. Unless
otherwise stated, these products are not intended for dialysis, parenteral or injectable use without further processing. The
following are the actual analytical results obtained:

ICatalog Number |42434 §|Quality Test/ Release Date i 23 December 20153}

Lot Number |A0367952 |Suggested Retest Date | December 2020]

Description ‘ Sodium nitrate,99+%,ACS reagent g
Country of Origin |INDIA ?
Declaration of Origin “synthetic 8
i | A - (]E)
HOrigin Comment_‘_l l 5

¥
3

[Appearance (Color) ||white | white ]

|Appearance (Form) l Crystals

Titration after lon >=99.0 %

exchange o ]

Heavy metals (as Pb) 1 =<5 ppm

Insoluble matter =<0.005 %

|pH 5.5 to 8.3 (5 % at 25°C) 157 (5 %at 25°C)

Chiloride (Cl) {1=<10 ppm 7 ppm

lodate (103) =<5 ppm ‘Ippm (none detected)

Phosphate (PO4) .l=<5 ppm |=<5 ppm

Iron (Fe) =<3 ppm l=<3 ppm

|sulfate (SO4) [=<sopem 110 ppm |

|Catcium (Ca) _|=<60 ppm 1.4 ppm

[Magnesium Mg) ___|[=<20 pom |8 ppm |

!Nitn‘te (NO2) EI=<10 ppm gIppm (none detected)

SwRI Chem ID; 70579
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et

s

L. Van den Broek, QA Manager Issued: 20 May 2016

Acros Organics

ENA23, zone 1, nr 1350, Janssen Pharmaceuticalaan 3a, B-2440 Geel, Belgium
Tel +32 14/57.52.11 - Fax +32 14/59.34.34 Internet: http://www acros.com

1 Reagent Lane, Fair Lawn, NJ 07410,USA Fax 201-796-1329

SwRI Chem ID: 70579 SwRI Chem ID: 70579

SwRI Chem ID: 70579
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SOUTHWEST RESEARCH INSTITUTE
CLIENT: Los Alamos National Laboratory
SwRI PROJECT#: 21592.01.00X

SwRI TASK ORDER: 160605-2

SwRI SRR: 57710

SDG: 598447

VTSR: 05.31.2016

Balance and DI Water
Verification Logs



Southwest Research Institute®
Division 01, Building 70
Inorganic’s Balance Verification Log

010128

Book I.D.: 15-0406-042

E §-4 -WHE)

Number Number Number Places Weight
88 l 014981 Mettler Toledo_J_ XS205 | Lab 47 | ;1: | 23210 g I
Std Wt. 200 g SAWtog — sdwtoozg |
AN #011988 AN # 020641 AN # 012685
Date Operator Tolerance: Tolerance: Tolerance:
199.9800-200.0200 g 1.99980-2.00020 g 0.01995-0.02005 g
Recorded Wt. (mg) Recorded Wt. (mg) Recorded Wt. (mg)
Sl [ Jad | 200 oDl L 1.99949 _|0.01%q
S-5-1¢. . 220, Qo> %21(9 2. D056 06,0250
$-6-lp. | % (12,9996 b 2, 650002 0,526 {
8-z | of (79, 3999 NA® 2, o 0,62.56%F
$~a-le | K& 112-994¢ @D \. k3341 8. 200 |
ooy | OK 14,499 8 D2, 00058 8,52003.
s-u-1-1 3F 119,999 @ 2. o-002 0,02 &S5
SAL-1C | k€ (14-9%a8 (. 27995 o.c 20e 1
Ls3-e | ke P i L 91999 ¢ cAR1Y
o \4- 6 M (29,4495 L9999, 0.02000
£-15- ¢ KE LR} RERLT o.011%9
S~ ~\le kE 11948 L2999y e o178
(-} -\ e (1% 4994 (1991 6-0\444
Selde | KE 119.949%2 (K949 ¢ ettt
AR | ke _ 14,949, lLagad ! L
52010 1 O 199,999 2, 00052, 0. 52003
| ¢az oyl | OX 199,929 % 1.19939 6y 2504
s-2242. | 0¥ 111, 234 R 2.0008Y 2102504
2312 OF 100, oan3 191929 5,6 206 |
5 R4l | 194.999%. 4l Q00000 (.0200 3
slesli, | KE 41999449 | (.949999 0, 20600
Uellle |, R00. 0001 . 99947 10,0700

Comments{(V X USer 24 RasaT SN jomas3diza b OHAT

6LOLU s pack. -N-\(EE

FRM-440 (Rev 4/May 14)
Page 10 of 20
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Southwest Research Institute®
Division 01, Building 70
Inorganic’s Balance Verification Log

010129

Book I.D.: 15-0406-042

Baﬁe Asset Manufacturer Model I Location Number of Maximum
Number Number Number |- Places Weight
88 014981 Mettler Toledo XS205 I Lab 47 4: 220 g I
5 81
- — Std Wt. 200 g Stdwt.2g Std Wt. 0.02 g 1
AN #011988 AN # 020641 AN # 012685
Date Operator Tolerance: Tolerance: Tolerance:
199.9800-200.0200 g 1.99980-2.00020 g 0.01995-0.02005 g
Recorded Wt. (mg) Recorded Wt. (mg) Recorded Wt. (mg)
Z24le | Sa 199.99.99 1.9999€9 0.0200(
w27 ST ]
=29~ Jfk 200,002> 2,000 )I"‘;” ;:CCDO. 02003
- L 11E, ;
:,'iﬁ»l_h bl A1 100. 600 [.9999% 1B 8. 02004
e-1~1&. | Tt 199,999% 2.,0006] QD _0.620662
g-z-y¢. | TE 19,2395 2, 0nunn D 4061991
¢-v-1c | KE (99.9993 GRS ® 6.010c2
£ -6 at 200 . ooy 2,000 2 @ 0o0z00e
£-S—-1L \'7)( 220, San | 2:000553 ) oo
et | Ox 199. 49492 1.1239 8 8 e.0149%
el 1 I | 3000000 1.49994 0.02002
£-g-if, | OR (A7, 9994 .9%29¢ D 5,01999
| 5
&-q-16.1 S 97,992 € 2:0000¢ @ p.06z002
L-lo-lt v [949-9998 lLqeq9Y9 @ o.c2c01
{ A3l ~,. KE ,7‘;_‘7 49 ¢ Zivoee 2 @ 8.0 \Q\a\x
/il - &
b»—v‘ﬂ—\j& <€ 199. 9994 i > 0.0 (12T
é-1s5-14. 1 Of [17.449S 2, o005 ] @ 621997
a-16-1%. ‘\776 17.44%¢& 1.793 49 &) o 0200
L-V7 ). Uﬁ 122, 999 .S 2, o000 @ 6.,0z000
b-lo-\C XE 199 -9 99} 2 -0 @ O‘OZC"CLE@ izl
Lz KE 200 . 6000 [-9% 99 % G| oDt 0.02002
-1\t A 200. 000 Y l.a9999 G 5001497
D /f‘.'\=f/7 n—?ﬁt‘;‘ S o = ]
Ly IO W A==
Comments: £ ! usep wi, 10, 01374 (26~y) I
(D wh. is batk £ 12¢50

FRM-440 (Rev 4/May 14)

Page 11 of 20



Southwest Research Institute®
Division 01, Building 70

Inorganic’s Balance Verification Log 010130
Book I.D.: 15-0406-055
Balance Asset Manufacturer Serial Location Number of Maximum
Number Number Number Places Weight
135 020014 Mettler Toledo B338797310 Lab 47 4" 220g
5" 8lg
Std Wt. 200 g Std Wt.2 g Std Wt. 0.02 g
AN #011988 AN # 020641 AN #012685
Date Operator Tolerance: Tolerance: Tolerance:
199.9800-200.0200 g 1.99980-2.00020 g 0.01995-0.02005 g
Recorded Wt. (mg) Recorded Wt. (mg) Recorded Wt. (mg)
s/rafly] O7 99.999 999497 09199
el Ve | (44,9999 [.9199% 0.0199%
Siatiel isam | 149.999Y [, 9999F 0. (1002,
Spgliv] M | 260 ooz 1. 944494 0.0z o0\
slialiv | ne | 1g9. 9499 Z- 5000\ 001114
5)zll A M 2000000 ___ 2.0000 | 0.02.000
sRale | U4 | 199.9995 | | 99609 [ 00000
s(23[(b] M& 2.00- 0000 [-94949 0-21%499
‘,5[2&’ [[{g A M mq_.c!qqq Z. O 0NN 0.020m |
5125000 | OB\ | 144, 94945¢ 2 epc0n) 0.01999
Si26lle | -SAM Loch 000 O [L4499499 0-§20n2
SIZA( | O [949- 999, 2000z 0.0 999
/2811 | SAM 99, 99%% 2. 00000 ©o S 2003
, A 19, 99%, L. 9493999 D 0.0,9%
SB[ T ld ot | 1.6a999  [©0-0199
/il | MM 194, 9915 1.99994 ®o.0 1999
Yl2l)le | JOy | 000000 A 000S 0-01999
1GI3NL | AN [94. 999¢ 1.4999449 0.02000
Wlulip | 6 199. 99949 L 4999 G 0-0 1999
(. | SAM 99. 9918 L 93999 a0l 94%
W[ | Jauy 99.9993 I\OC?GM'7 0.0199—7
)b | [ 199.699 (99949 0.0 199

Comments:
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Southwest Research Institute®
Division 01, Building 70

Inorganic’s Balance Verification Log 01 013 1
Book 1.D.: 15-0406-055
Balance Asset Manufacturer Serial Location Number of Maximum
Number Number Number Places Weight
135 020014 Mettler Toledo | B338797310 Lab 47 4" 220 g
Sth 81 g
Std Wt. 200 g Stdwt.2 g Std Wt. 0.02 g
AN #011988 AN # 020641 AN # 012685
Date Operator Tolerance: Tolerance: Tolerance:
199.9800-200.0200 g 1.99980-2.00020 g 0.01995-0.02005 g
Recorded Wt. (mg) Recorded Wt. (mg) Recorded Wt. (mg)
| liolite | Jcud | 199.999% 1. 00003 (.061995
| ciiafie ] Saoh | 194 9996 L4949 9¢% ©. 0200)
GiHIle] SAhm 1 199 7998 L9 7999 0. (20
I TAI SAM 194, 9996 4994 . 01914
Leflll] 199, 999§ A.0001% . QWi
C-12-1 Le 19G6.59G§% 2 ool o.0260l
Gol9-1 | SAM 199 9993 [.g949%1% G . 02000
£,-10-1L KE (9%. 9994 2. 00008 cp\ 48
/2 1] SAM | 199.999% [ 1999% ©.0j%9%
(-2~ K& L <99 [ 49%4¢ R R
b-1d -\G K | 4. aaal \.6%99¢ 0.0\« 8
l (24| KE \ A -] 1.9 ¢T9& 5.0\ T
I Comments:
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Southwest Research Institute®

Division 01, Building 70 . 010132
Inorganic’s Balance Verification Log
Book ID#:  16-0406-010 _ _
Balance Asset Manufacturer Model Location | Number of Maximum
Number Number Number ’ Places Weight
34 005260 Mettler AG 245 Lab 26 4" 210 g
. _ 5™ __4lg
- Asset# 0-1_—5-] 42 xAsset# 015144 Asset# 015 1? =ﬂ
Std Wt. 200 g StdWt.2 g Std Wt. 0.02 g
Date Operator Tolerance: Tolerance: Tolerance:
199.9800-200.02000 g 1.99980-2.00020 g 0.01995-0.02005 g
Recorded Wt. (g) Recorded Wt. (g) Recorded Wt. (g) il
3glie [ Me | 199.9963 1194947 001945
SIsIE U] 199.95% | 49991 | 0.0899 |
Ll]z,;ll(; NN & Lo OoOD . 494447 0:-0199%
4l | Shan | (94, 499 L4991 % 0.02001
dizelie | SAM 199, 9994 1,99995 O, 01998
Yol ISAM | \gq, 99436 | \4a94¢ .0 1948
91 J] IS YN m_e% 1. 9 _ N.OZOO ) .
AN AN EELRS 99999 [0.0997 |
Glizhe]l SAM | 10 W3 2.0000% | A no00T
IS ] ABANN | 9 e Y 2.00000 wozool |
bl |-me | 700 005y 29990 G 0-oKfagq ™
Comments:
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Book ID#:___14-0406-024___
D.I. WATER SYSTEM NOTEBOOK 010133
SOUTHWEST RESEARCH INSTITUTE
BUILDING 70

Contact Envoqua Water Technologies (1-800-466-7873) for repairs/exchanges. (Make sure to have a P.O.)

HIGH PURITY SYSTEM (HP)
C
RESISTIVITY MONITOR LIC?HTS USAGE
Qc | Qc
DATE / TIME | INITIALS | (M OHMS) QCLT. 1 2 (GALS) | COMMENTS
el Ji3s | Dbz | 1143 _—— 1= 10 | —
‘SIIOI)Q /<0 0fn. JARC — — — | 7/ "
Sl 1810 | Dl | N.9H «— | = | nhn | —
Shele s we | 63 s 1 nh o
shie fix | Dbz D94 — 1 | nl¥ —
sheli, jon | Ofme  |1N.94 — Ao 1w | e—
Sishe 1805 | Dl | 1) 9Y v | Ink | -
Salle 6o | Odwz | N. 74 . — | |
e 107 104 093 — =1 | —
Thulie sgy | Dowm |93 — Ao i |
she D | D2 11,93 — . lyh
Sy, 1% on | NG / ~ AP S
shlle 150 | D 1D Sl Lals 1e——
sile e | DAz 11N.7Y v vl B ) B
g,:!:‘//i WL 08e D63 e X 1S o [X%enga 22
chle o | DEp [N.G3 o N A VT
Legend: Check = Green (OK); X = Red (call for service) )
LOW PURITY SYSTEM (LP)
QC LIGHTS USAGE

DATE / TIME | INITIALS QC1 QC2 (GALS) COMMENTS
Sl 13k | plowz L~ o 1wy | —
sholhe - 10l L — Ko NyE. | //
SAnRhl 1 0l o — O RTINS —
s g | D2 | o~ |o— g0 Braae | o —
sl > | D s — Ko R13s.3  |w—o
Shell 6 wm | — | 0 Yve T | o
Siole ks) Now | e — o B1Hey | —
¢) R4 O@ﬂ_ e " .0 g)l‘/(pgl —
Skl Jgo- | b2 | — — Ho_ |Dwess L
s sm DY o@a . — o R4 | o~
Shulle 1421 iy | o— - o Rinis 1o —
sl Js4g | DPvr | | 0 N0 e
<l Jos1 | Db — — )0 374)3.9 o
e > | D | - Mo B3y le—"
)L Yaz [~ / Ko Ry 1 1o

Legend: Check = Green (OK); X = Red (call for service)

Page 30 of 50
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SOUTHWEST RESEARCH INSTITUTE

BUILDING 70

. Book ID#:__14-0406-024___
D.I. WATER SYSTEM NOTEBOOK

010134

Contact Envoqua Water Technologies (1-800-466-7873) for repairs/exchanges. (Make sure to have a P.O.)

HIGH PURITY SYSTEM (HP)
C
RESISTIVITY MONITOR LISHTS USAGE
QC | Qc

DATE / TIME | INITIALS | (M OHMS) QCLT. 1 2 (GALS) | COMMENTS
(e N5 | D 17,54 | o~ Y| | ply 17rlseep
Wohe ggot | 08a N T4 [ X s {nln | pording
(o7 1700 Vaz 143 | X s - '[)md&»aj
Ligle o1 D6y 110,93 / X . | e

ofl._pg | Dhn 1093 o X1 nla | pordy
ol 163 | 08 113 - Y [ I nle | Mt
Gle )6ST1 DR | DD — | nla  [CREEAT
JMlle 195 | b .9% L | nip | —
Gl n | phva (093 S — | — 1 nin '
gl Do | 062 11.93 — | nk "
vl 1is) | b 1 D73 — | 2 |—
xhe [ss | Do 1D.9Y — - | nls e

e 1238 1 Qe 11,9 — — 1 | nlh —
O 18 | DA 1 N).€3 / N1 2r ] . —
3l Dst | D4a | D92 — — | —| it |
Legend: Check = Green (OK); X = Red (call for service)

LOW PURITY SYSTEM (LP)
QC LIGHTS USAGE

ATE / TIME INITIALS QCl QC2 (GALS) COMMENTS
306 58 | Dz | L~ o /60 137989, | ——
Lol 1971 | D82 " o 384, 3 —
{, ) 170\ D " — J§)0 37969, 23 | «—
YA Dlnz e _— 50 1Yl € |—
Wolle Ndg | D2 | — _— 1,0 1319520 —
hlle 163 | plwr 1<~ % 160 1304453 ——
odle 1esk | Dl | o— — o 350l Yy «
Gyl V6L | Dl | .~ s w0 13190, 5 | o—
sl rang | Dl | o— — ) 1353).3 |~
Glie e 1750 | Dbz | — J) 1315224 | —
Ginlie st | NG | e _— 0 13—
oheny | D8z [ __— 10 sz d  |—
Lovie D3 | Db | e — o |s3gd | —
Ll te | Dha | — — )Y 540, | [

Legend: Check = Green (OK); X = Red (call for service)
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