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1.0 INTRODUCTION AND SUMMARY

) This report presents the results of the first test conducted in a
series of tests directed by Westinghouse Hanford Company (WHC) in Ref. [1].
For the record, Ref.[l] is included as Appendix A. The test discussed in
this document, designated as T0127-1, is a ferrocyanide reaction propagation
rate determination test conducted under an inert argon atmosphere of 10 atm.
abs. (130 psig). The test was conducted in a new 49 L containment volume
described in Section 2.0. The test sample was dry In-Farm 1 bottom flow
sheet material described in Section 3.0. The test protocol was similar to
that described in Refs. [2 and 3]. However, as requested in Ref.[l] sup-
plemental gas sample taking procedures were prepared and followed as
described in Section 4.0 and Appendix B.

Test results showed an inverse reaction propagation velocity of = 4
sec/cm. This is about 50% faster than a prior similar test conducted under
1 atm. abs. pressufe. For further comparison, this burn velocity of the
ferrocyanide test is also about an order-of-magnitude slower than a slow
burn gun powder at 1 atm. Pre- and post-test gas samples were taken and
have been forwarded to WHC for further analyses. Details of these results
are presented in Section 5.0 and comparisons with other similar reaction

propagation rate tests are discussed in Section 6.0.
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2.0 TIEST EQUIPMENT

The overall test equipment configuration is shown in Fig. 2-1. This
configuration is similar to the configuration used in earlier tests, Ref.
[2], but features a 49 L containment vessel. The 49 L containment vessel
and environment thermocouple locations are shown in Fig. 2-2. Fig. 2-3
shows details of the 25 mm diameter sample holder. The sample holder is a
0.002 inch thick, type 316 stainless steel sheet rolled onto a 25 mm
diameter mold, spot welded to hold a round tube configuration and trimmed to
4 inches in overall 1length. This tube (considered to be disposable) is
slipped over the base stand as shown in Fig. 2-3. After the sample tube is
filled with the test sample material, a spiral heater coil is positioned on
the outside of the tube wall and type K thermocouples of 0.020 inch diameter

are located at the indicated axial elevations.

2.1 Reaction Ignitiop Source

The use of a barium peroxide and aluminum mixture has proven to be an
effective starter for the ferrocyanide reaction. This starter mixture can
be ignited with a hot wire. The stoichiometric reaction is written as

3880, + 2Af -  3Ba0  + Af,04
(169.34) (26.98) (153.34)  (101.96)

Numbers in ( ) under the above reaction represent the formula weights of the
reactants and products. Thermochemical evaluation of this stoichiometric
relation indicates a heat of reaction estimated to be -338 kcal/g-mole BaO,
or = 9.5 mJ/kg BaO,. The estimated reaction temperature increase is of the
order of 2000°C. This reaction is used to initiate the thermite reactions
(Fe,04 + 2A2 - 2Fe). The barium peroxide-aluminum reaction as written does
not appear to be gassy. Barium oxide, mp 2000°C, bp 3100°C, appears to be
quite stable (A£,0, has a boiling point of 2900°C). However, BaO, is
reported to decompose to Ba and 0, at 800°C. This could be a source of gas,
albeit small, for this ignition méthod. The barium peroxide/Af starting
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(18.5"% 3"

8", 3"

MG931169.COR

Fig. 2-2

40 liter containment vessel.

12" ID x 0.375" wall x 263" long with 150 1b.
flanged ends as shown with 1" dia x 4" long
sample holder shown to scale. (y,r) indicates
TC location relative to bottom (y) and away
from wall (r).
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Sample Holder Tube
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Base Heater — .
0.060 inch Dia. x 5 Turns TC No.s:1,2,3 &4
14 Q) Type K, 0.020 inch Sheath,
Ungrounded

3/4-10 Hex Nut
(Modified as Shown)
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Fig. 2-3 25 mm diameter sample holder used in burm
velocity tests.
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mixture will be separated from the ferrocyanide column by a thin aluminum
foil. The ignition method has been used, as described, in previous propaga-
tion rate studies, Ref. [2].
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3.0 IEST MATERIALS

The test sample used in this test, T0127-1, was In-Farm 1 bottom flow
sheet material received from WHC. The material was vacuum dried and then
sieved through a 140 mesh U.S. standard screen having a 106 p mean particle
size. The test sample assay is estimated to be as stated in Table 3-1 based
on information provided by WHC.

Table 3-1
Material Assay of
In-Farm-1 Bottom Flow Sheet Sample

Material wE. %
~--Fe(CN)4 26.0
NaNO, 50.0
NaNO, 12.2
Nay PO, 5.2
Na,S0, 3.8
NiS 2.8
TOTAL 100.0
Fuel/Oxidizer Ratio .418

--Fe(CN), is estimated to be
. 93.8% Na,NiFe(CN), and 6.1%
NaCsNiFe(CN),.

The test sample charge was 49.7 gm packed in the sample holder to a
packing density of 1.26 gm/cm®. After the ferrocyanide sample was loaded
and packed, 4 gm of barium peroxide/aluminum igniter mixture were placed in
the top 1/4 inch of the sample holder in a thin aluminum foil pan.

The final as-tested sample parameters are summarized in Table 3-2

below.

3-1
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Table 3-2

Final As-Tested Sample Parameters

Test Sample

Water Content

Particle Size

Sample Packing Density
Containment Pressure
Sample Holder Diameter

- £ e
TC1 TC2
49°C 66°C
e-Te ont. Vo
TCS TC6
21°C 21°C

InFarm-1 Bottom per Table 3-1

Dry
106 u
1.26 gm/cm
10 atm abs
25 mm
t
TC3 TCA4
67°C 52°C
e Temperatu and ssure:
P
133.5 psig

In addition to the physical test sample parameters, Table 3-2 lists
the actual pre-ignition test conditions as recorded just prior to the sample

3-2
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4.0 IEST PROCEDURES

Procedures identified in Ref. [3] and Appendix B were followed in the
conduct of the test. Pre- and post-test containment volume gas samples were

taken, identified and forwarded to WHC for further analysis.

4-1
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5.0 TEST RESULTS

5.1 Propagation Rate Data

The thermocouple data which indicate the linear reaction velocity are
shown in Fig. 5-1. Table 5-1 indicates the various speed measurements which
can be obtained from these data.

Table 5-1
Reaction Speed Data for Test T0127-1
TC# Location Time Reaction Propagation Rate
mm sec
TCl 9.53 14.5 TCl - TC2
2.52 mm/sec
TC2 30.16 22.7 TC2 - TC3
2.91 mm/sec

TC3 59.53 32.8 TC3 - TC4

2.30 mm/sec
TC4 81.85 42.5 TCl - TC4

2.58 mm/sec

An overall average reaction velocity in the 25 mm diameter sample holder at
10 atm. abs. is = 0.26 cm/sec. (15.6 cm/min).

5.2 e ainme vi t ons
Fig. 5-2 provides the overall containment pressure and temperature

response. The location in time for the post-test gas sample is shown in
Fig. 5-2.

5-1
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5.3 t- bs a

The sample appeared to burn very hot. Significant charring of the
sample holder was evident. A fine white powder residue was uniformly

deposited on the floor (12" dia) of the containment vessel, but not on the

top or side walls.

5-3



WHC-EP-0662

dNdl

J.

07

0¢

oy

0¢

09

0L

08

06

*1-£7101 31s91 uoyjededoad uoridoesr o3 asuodsai juawuiejuo) Z-6 314

901 ‘SOl1l ‘d 'SA HNWIL

(0dSs) ANWIL
08 0L 09 0§ 0V 0¢ 0¢ 01 0—
l________________________________t%%mw
N . |
- q £
| *03S €0 LV NINVL 8.
~  31dWVYS SY9 1S31-1S0d P ]
- T -
— -]
— ] H
- s
[ -
— 1 Wn
— (=]
— -]
[~ 7]
— - p—
~ Q
. : 1d N s
O  9a1 b=
........ $0l
V #1841l
I-LT101L AYOJNVH

5-4




WHC-EP-0662

Table 6-1 shows a‘comparison of results from the present test TO0127-1

with other In-Farm 1 bottom reaction rate results previously reported in

Ref. [4].

Table 6-1
Comparison of Related Propagation Rate Tests
Reaction
Initial Specific Propagation
Test Material Pressure Temperature Gravity Rate
atm °C cm/min
T0727-1 IF1B 1 26 1.23 10
*T0127-1 IF1B 10 60 1.26 16
T0819-1 vWw 50 60 1.25 132

*Subject of this report.
IF1B - In-Farm 1 bottom flow sheet material.
VWW - Vendor supplied material.
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. WHC-EP-0662
Westinghouse
Hanford Company

P.0O. Box 1970 Richiang, WA 99352

January 12, 1993 9350199

Or. H. K. Fauske, President
Fauske and Associates, Inc.
16W070 West 83rd Street

Burr Ridge, [1linois 60521

Dear Dr. Fauske:
AEROSOL PROPAGATION TESTS AND PARAMETRIC PRESSURE PROPAGATION TEST

Please conduct two aerosol tests and one parametric propagation test for the
Ferrocyanide Safety Program at Hanford. The aerosol tests are expected to
give a reasonable release fraction of aerosol particles from reaction of the
most concentrated ferrocyanide waste simulant, In-Farm-1. The parametric
pressure propagation test will give a propagation rate measurement for an
intermediate pressure.

Perform the first aerosol release test using In-Farm-1 bottom fraction test
material in a similar configuration as the propagation tests, except the
aerosol tests shall be conducted in the 49 liter chamber. Use vacuum dried
In-Farm-1 simulant to which 1 wt% water is added and well mixed in order to
permit possible conversion of the cesium to cesium hydroxide during the
reaction. Include thermocouples in the test material and within the chamber
atmosphere to measure the propagation rate and containment gas/temperature
responses. Perform the first test at three (3) atmospheres initial absolute
pressure under argon with delayed exhaust gas venting through a filter to
collect aerosol as shown in Figure 1. Other parameters should be as
follows: a 25 mm diameter test material cylinder about 100 mm long, a 60 °C
initial temperature, dried material (reconstituted to 1 wtX water) screened
through a 140 mesh screen, and a specific gravity of about 1.2 (actual
density measured).

Venting of the chamber gas should begin when the reaction is completed as
determined by the temperature of the lowest thermocouple and first decrease
in chamber pressure after the reaction is started (estimated to be about 30
seconds after start of the reaction). Controlled venting down to
atmospheric pressure, through an orifice upstream of the filter housing,
will protect the filter system and provide favorable conditions for
obtaining a good aerosol sample. The orifice should be sized to control a
maximum flow through the filter of 0.5 cfm. It is important that
Westinghouse Hanford Company (WHC) simulant be used instead of vendor-
produced material because the WHC simulant has traceable cesium in it and
the vendor material does not.

A-2
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H. K. Fauske 9350199
Page 2
January 12, 1993

Photographs are requested of the deposits inside of the chamber after the
test. The filter papers and O rings from the aerosol filter should be
weighed (to four significant figures) before and after aerosol loading to
determine the mass of aerosol collected. (Rental of a balance, as
necessary, to make these measurements is approved.) Quartz filter papers
will be used and should be-handled with tweezers only, since sodium can be
picked up from human hands. Filter paper holders have been provided to you
for handling and shipping purposes.

It is desirable to make a material balance on the cesium and other metallic
elements during this test. The inside of the chamber should be lined with
aluminum foil to collect any cesium plate-out on exposed surfaces. The
aerosol should be removed from the vent gas by filtering, and all of the
remaining solid reaction products should be weighed. The gas samples,
loaded filter paper, solid reaction products, and foil liner should be
returned to WHC for analysis as soon as possible after completion of each
test.

Perform the second aerosol test at an initial temperature of 120 °C but with
all other conditions kept the same as the first test; the same data
measurements should be made. It is expected that the 1 wt % water added to
the test material will be retained within the sample at 120 °C up to the
point of ignition of the second test reaction.

Please submit the aerosol propagation test procedure for WHC approval prior
to conducting these tests.

It is requested that you perform one additional propagation test at an
initial pressure of 10 atmospheres absolute using an argon environment. Use
dry (0 wt% water) In-Farm-1 bottom fraction material for this test, the

25 mm diameter test bed, an initial temperature of 60 °C, a specific gravity
of about 1.2 (actual density measured), and a particle size as screened
through a 140 mesh screen. This test can be conducted in the 49 liter
chamber, if you choose. Obtain a gas sample of the containment atmosphere
before and after the reaction. Please provide a detailed gas sampling
procedure for approval prior to conducting this test. Use of the WHC-
provided samplers (NUPRO) with end caps to provide a second seal and to
protect threaded connections is requested. Please report the results of
these tests, including the temperatures of the chamber gas as a function of
time, in a summary report, available for public release.

Please provide measured gas temperatures within the containment atmosphere
(and provide the location of the thermocouples) as a function of time for
each propagation test conducted to date with the disodium mononickel
ferrocyanide mixtures. The gas temperatures and pressure measurements
during the reaction time and during cooling time are desired. Temperature
and pressure measurements of the containment gas atmosphere are also needed
at the time that the gas samples were/are obtained. Your prompt response to
this request for tests completed to date would be appreciated.
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H. K. Fauske 9350199
Page 3
January 12, 1993

About 1.4 kg of additional In-Farm-1 bottom fraction simulant material was
shipped to you on January 5, 1993. The composition of the In-Farm-1 bottom
fraction simulant is still being determined by laboratory analysis and will
be provided to you in the near future so that the final six screening
propagation tests can be conducted. About one Kg of U-Plant-1 sludge will
be prepared and shipped to you for the bake out tests discussed at the
December 9 and 10, 1992 meeting at Hanford. Additional gas sampler (NUPRO)
containers are also being shipped to you.

For your information the gas analysis of the containment atmosphere gases
for four propagation tests conducted previously are listed in Table 1. It
should be noted that analytical results of two of the pretest samples
indicate that there is a concern about the initial condition of the test
chamber atmosphere. Either the gas sampling was not conducted properly or
the containment atmosphere was not adequately purged. See footnotes of
Table 1.

Please address questions to D. W. Jeppson at (509) 376-6058 or to me at
(509) 373-3132.

/,,Very—tru1y yours,

A

R. J. Cash, Manager
Ferrocyanide Safety Technology
Tank Waste Remediation System

fm
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(REVISED: 26 Jan 93)

1.0 INTRODUCTION

This operating procedure covers the taking of test cell containment gas
samples for ferrocyanide reaction rate propagation tests conducted for
Westinghouse Hanford Company and supplements the general test procedures as
defined in Ref. [1]*. The procedure is designed to provide consistency and
uniformity in the gas sample taking operations and minimize the potential

for unwanted leakage or other sources of loss of data.

2.0 PROCEDURE

This procedure is subdivided into four parts. Part 1 defines the pre-
test sample cylinder preparations and test cell containment purge. Part 2
define the pre-test gas sample taking activity. Part 3 defines the post-
test sample taking activity. Part 4 covers the gas sample identification

procedures.

jouse Haniord Company

) ‘s al_e :aps) for this purpose. The test cell and gas
sample installation will be configured as shown in Fig. 2.1-1. However,
prior to achieving this configuration both the containment volume and the
gas sample cylinder connection lines must be prepared and checked for leak

tightness.

*. FAI/92-66 (Revised), "Test Plans and Procedures for Detérmination of
Reaction Propagation Velocity in Sodium Nickel Ferrocyanide Compounds”,
(July, 1992).
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In Line
5 micron
sss Fiiter

Post Test Sample
Containment| | RSNG| pie)

Volume Vy V3 Gas Sample Cylinders
WHC Nupro Style

—DXHEL_ Dipre Test Sample)
Vs

HF931023.CDR

Figure 2.1-1 1Installed gas sample cylinders.
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2.1.1 GAS SAMPLE CYLINDER

(1) Label gas sample cylinder and valve. See

Labe] ID
Date of this verification

(2) "Prior to test purge two cylinders for each test for five
cycles and for each cylinder end the last cycle with a 30

min evacuation:

(2.1) Label each gas sample cylinder with test ID number
and designated pre- and post-test sample.

(2.2) Purge and evacuate with gas sample cylinder con-

figured according to Fig. 2.1-2.

VACUUM HOLD
MIN TIME CYCLE vacuuM EILL
10 to 1 —_
10 to 2 —_— -
10 to 3 — -
10 to 4 —_— —
30 to 5 — X

(2.3) At end of purge, cap gas sample cylinder until

ready for use.

2.1.2 GCONTAINMENT VOLUME

The containment volume fittings and flanges should be checked for leak
tightness at some time prior to testing. This section of the procedure
assures a proper argon test atmosphere and verifies the leak tight status.

/

Prior to the test (propagation reaction rate test) the containment
volume should be 99.9% argon or better and be set at the prescribed test
pressure. Since on-site analysis of the containment environment is not

B-4
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Vs
to Argon Supply

—KH
C)‘%"::'—CG to Vacuum Pump

\Y/
Evacuated V, Compound 8
Gas Sample Gage or
Cylinder Manometer HF931029.CDR

Figure 2.1-2 Configuration of gas sample cylinder
for purging and final evacuation.
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possible, the desired argon atmosphere will be established by a five cycle

evacuation and argon fill procedure.

Purging of the containment volume should be completed just prior to the

test activities. The purge configuration is shown in Fig. 2.1-3. The purge

procedure is as follows:

(1) Attach prepared gas sample cylinders to valve V2 per

Fig. 2.1-3.

(2) Set up for purge per Fig. 2.1-3.
Valve Configuration -

vl
V2
V3 & V4
V5 & V6
V7 & V8

(3) Purge cycle - record pressure readings.

Open

Open

Closed

Used for purge cycles,

Open

SXCLE VACUUM EILL
1 —_—
2 — —_—
3 _ —_
4 I
5 — —_—
(4) At end of purge cycle: Close V2 and V7 remove manometer ,
or low range pressure transducer and cap valve, V7. -
(5) Pressure containment to test pressure and check for leaks - /

must hold pressure within 2% for 1 hr (Note: if leaks are

discovered and cannot be fixed at pressure, reduce pressure,

fix leak and repeat purge procedure).

Seo attitihmat 1
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Vs
Lo Range v to Argon Supply
Pressure Transducer 1
or
Manometer
to Vacuum Pump
. V6
| Filter
XHE )
Vo Va3 Gas Sample Cylinders
WHC Nupro Style
PG Conamment
Transducer Volume Vg4

HF931021.COR

Figure 2.1-3 Configuration of test apparatus for purging.
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2.2 - NG_ACTIV

(1) Containment vessel is leak tight and at pressure. <
Record: Pressure /24 ‘C
Temperature 2, °¢C
(2) Open V2 and V3 - hold open for 30 sec. “
(3) Record containment vessel. “
Record: Pressure /433’{/“”6‘{
Temperature 21°¢
1

(4) Close V2 and V3. Adjust containment vessel pressure if

required. o ,baf& .

( oV ca S le irider

(6) Attach properly labeled post-test gas sample cylinder
to test apparatus per Fig. 2.1-1.

(7) Run test per established test plan.

2.3 - ')

(1) After test burn is verified as soon as practical -
Record: Time After Start of Test A/;!g'ﬁ

/ /KM%WW

Pressure / "/q ’ﬂq /?
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TS e 6

o b '

Temperature Jo C & )7 < v
(2) Open V2 and V3 - hold open for 30 sec. _‘/I/
(3) Record containment vessel -

Pressure /7‘{ riq

e

Temperature S St E_
(4) Close V2 and V3.
(5) Remove and cap gas sample cylinder.
IDENTIFICATION VERIFICATION

Verify pre- and post-test gas sample identification and transfer
data to following summary table.
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GAS SAMPLE SUMMARY DATA SHEET

TEST ID 7 0/7 =/ pATE R T Sz 73

PRE-TEST GAS SAMPLE:

(a) Gas Sample Cylinder Identification: FM'/ L

(b) Cylinder Volume: N % c¢

(c) Test Label as Shipped: | &7 &5/27 =/ LPrRE tesT Y

—Sowmpl/e 4 Contiker &t I iy

"
(d) Pre-Sample Pressure: Y‘A—g < ! ! He : y?- H‘u “l"'v "‘7’*‘*‘-@
N~ \J° I ¥
(e) Containment Volume: Pressure Temperature
Before Sample: (37  pirg 2/°€C TE{TLa
After Sample: /32.8"  n ) °C w
POST-TEST GAS SAMPLE:

(a) Gas Sample Cylinder Identification: Fal 2

(b) Cylinder Volume: __ S 2 cC

(¢) Test Label as Shipped: _Test T 0127 =/ R
PosT TEST GMS SAMPrLE
Cylinday /[Preascore, /90 pisy
INERRENA L Borroumy 78w

(d) Pre-Sample Pressure: _ Sasae, a9 (d) alrovi

Y
(e) Containment Volume: Pressure Temperature
Before Sample: [4Y oS4 4o Y1 Te J'jTéC
After Sample: INA: / " . "
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2.1.1 GAS SAMPLE CYLINDER

(1) Label gas sample cylinder and valve.

Label Ip (FMI=!) PrgTuT SAMPLE A
Date of this verification Lo J3PL,P73 v

(2) Prior to test purge two cylinders for each test for five
cycles and for each cylinder end the last cycle with a 30

min evacuation:

(2.1) Label each gas sample cylinder with test ID number

and designated pre- and post-test sample.

(2.2) Purge and evacuate with gas sample cylinder con- ,
figured according to Fig. 2.1-2. i
"y Vwa;:um Hold CYCLE VACUUM EILL
5 0950 s foloo 1 22" Lo Psic
- o
s Lolol . 22U 2 -4 el Loy sTL
b L0HL o L0i2E 3 22 loPsic
o [0k po LLIIL & 22" LoFSiG-
30 (0.38 € o L4 5 RE” X

(2.3) At end of purge, cap gas sample cylinder until
ready for use. HalLJ

2.1.2 CONTAINMENT VOLUME

The containment volume fittings and flanges should be checked for leak

‘tightness at some time prior to testing. This section of the procedure

assures a proper argon test atmosphere and verifies the leak tight status.

Prior to the test (propagation reaction rate test) the containment
volume should be 99.9% argon or better and be set at the prescribed test
pressure. Since on-site analysis of the containment environment is not
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2.1.1 gGAS SAMPLE CYLINDER

(1) Label gas sample cylinder and valve.

Label ID ( F¥I -2 Post TET Svre R

[74
Date of this verification 26 Jsn, 92
(2) Prior to test purge two cylinders for each test for five
cycles and for each cylinder end the last cycle with a 30
min evacuation:
(2.1) Label each gas sample cylinder with test ID number /
and designated pre- and post-test sample. V
(2.2) Purge and evacuate with gas sample cylinder con- //’
figured according to Fig. 2.1-2. v

MIN Vwo;um Hold CYCLE w FILL
jliag r e 113Y 1 28 L0 PSIG-
o L ,w Js3 2 28" 205576
/(59 +o LRlE- 3 22" J0Psic
LZ_:___t IR 4 28" LoFS 16
5 28" X

(2.3) At end of purge, cap gas sample cylinder until
ready for use. leLJ

2.1.2 CONTAINMENT VOLUME

The containment volume fittings and flanges should be checked for leak
tightness at some time prior to testing. This section of the procedure
assures a proper argon test atmosphere and verifies the leak tight status.

Prior to the test (propagation reaction rate test) the containment

volume should be 99.9% argon or better and be set at the prescribed ctest
pressure. Since on-site analysis of the containment environment is not

B-12
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Vs
to Argon Supply

to Vacuum Pump

C Oo— >
Evacuated V, Compound 6

Gas Sample Gage or

Cylinder Manometer HF831029.COR

Figure 2.1-2 Configuration of gas sample cylinder
for purging and final evacuationm.
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TE&T A

desired argon atmosphere will be established by a five cycle

evacuation and argon fill procedure.

Purging of the containmen
test activities.
procedure is as follows:

(1)

(2)

3y

(4)

(3

Attach prepared ga

¢ volume should be completed just prior to the

The purge configuration is shown in Fig. 2.1-3. The purge

Fig. 2.1-3.

Set up for purge per Fig. 2.1-3.

Valve
Vi
v2
v3
V5
v?

Purge

At end of purge cycle:
or low range pressure transducer and ¢

Configuration -

& Vb
& V6
& V8

cycle - record pressure readings.

) Open

Open with end capped
Closed
Used for purge cycles

Open

CICLE gbgﬂgy
1 éZ‘i_-
A *

2
3 lb
4 QE,/
P /"
5 —~

Pressure containment to test pressure

must hold

discovered and cannot be

fix leak and repeat purge procedure).

B-14

and check for leaks -

pressure within 28 for 1 hr (Nete: if leaks are
fixed at pressure, reduce pressure,

s sample cylinders to valve V2 per

EILL

[oFSIE
L2516

Lo st G

[2FS16 ,
/_;Z%O o /30/0,[/

Close V2 and V7 remove manometer

ap valve, v7.
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Data Sheet Form L-001
Reaction Propagation Test

Date _ _ _ _ _ _ _ ___ A7 Jar 93

Test ID _ _ _ _ _ _ _ _ _ 7 &/22~/

Material IN Fovm L Botterrt
Fill Height See gftatehed Shuat
Mass +9. 7:1 ,

Initial Pressure Z 303&!‘/{1 seosnsnz L
Initial Temperature 60 °C n_!m; wald,

Final Pressurs __See. Tenrt Pate

Final Gas Temperature,/Time Seeda te /

Test Configuration : S-'-g» data M
Iine, if ves

Gas Sample Yes [X] No []

Residue Sample Yes [X] Mo [

Test Notas TM* MM’U
Ud lo ot et . Ope ot

—
L4

Holder Tube

mm Ois. 318

{0.002 men W,
Ettective Samgie Voiume

onmter, Samoie Density

Aot Elevation 000

0.375°(9 Smam)
Note Any
Contiguration - 1.18°(30mm)
Changes. - .
= /
- -2.36°(60mm)
! L 3.17°(80.Smm)
0.58 X
r )

TC.No.s: 1.23 8 4

Type K. 0.020 wch Sheatn,
Ungrounded

74~ 10 Mea Nt
(Mested a3 Shown)

€=
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Sample Holder Tube

25mm Dia. 316 SS

(0.002 inch Wall)
Effective Voiume 40c¢c¢

igniter,

Sampie Holder Tube 0.375"(9.5mm)

Heater
0.060 inch Dia. x 16 Turns 20.5mm
324} —1,.18"(30mm)

mm

L 2.36" (60mm)

20.3mm
3.16°(80.3mm)

\—3.14°(86.6mm)

* (101.6mm
3.41" (86.6mm)

" FRARACATI AR TS :
A U5 B v\ ¢ . KA\ ¥
y A%A R A YA WD 0 or,
: ARAN A%
d A
X1t DA oA KA LA S A B4 ‘
v

0.59° (15mm)I_

 —
Base Heater )
0.060 inch Dia. x 5 Turns TC No.s:1,2,3 &4
14 () Type K, 0.020 inch Sheath,

Ungrounded

3/4-10 Hex Nut
(Modified as Shown)

Na92600t 0

Fig. 2-3 25 mm diameter sample holder used in burm
velocity tests.

c-3
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R & Jave /223

WHC PR/ BT IoN TEST A 7o)~ 1993
TET Prsfsvrie 10 aliw, alro 130 P.:;é
SKEMPLE TEMPE KT IIRE &Oo °6
SwrmrLE HOLDER S dia x 0] mm, ,Qa

V‘@VHC/ J;M&%JMK—J

. 1"
Ovevall heig bt H o
TC 1 Y New__6Y
TC 2 ! Yz Moo ST
TC3 7 2”&_ Ne. _S7

TC Y %‘Fﬁom RASE Mo, _SO

Contamment FIL

TCS WMo _t04

TC e WNo _Jo5
Press s Tramg dveens
Hgh Range  _ROO g CabFae _70:0 PS1 o It
Lo )ZMJ,Q, Cal Tac PS1/vo |+
Sample N EHRM -1 Rottomt 0% waters

Aef. INFRAM 137 REy - F-26-92.

Sampl Wyt 49.7 9w
S&M)ﬂ le W¥ og{fﬂoﬂIbP S & latF

Tgnitere Wit H.o =
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Date R2Jm 43

CW& SW&) Test Jol272~/
Fa—M« B_n:g%-%_-
b~p y
w
:/:’/;/-/7 T
7 Sample wyt.
s/
7 L Ms 47. 7 ;M
7 )
e
D 25 it
A 4.2 melh /[ 6 pam
L o851 el /2  uem
W 4 AEEEUTAE 6.¢ w1
e = L = (o W) = O, L 77
vse, dimengions set (wmama)
Ve = 7O° A x10°° 3936 .7
y

44,7 =~ JeRb _am

Packine De.wgl"f‘zy = M.
~ V. 39.3¢ emd
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