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OFF-GAS SYSTEM ACTIVATED CAKEON ANALYSIS
1.0 DESCRIFTION
1.1 Furrose
Thie 1nstruction errovides @ £lan and imelementation for
estigation of Off-Cas Treatment System activated
born after the occurrence of 1gni1tion 1n both Né64-D014
rssels during testing., Included in this srocedure are
hode and retionazles for the i1nvestigation to determine
certability of adsorbent for use 1n ! - any i1ntrusion
ordanic varor contamination in t < 8% @ whole.,
eral lliscussion
Samrlin:
-
t of adsorbers 14A and 14F will be samrledy using
Led tube Lhief samrler, This samrle will be
ueed Lo determine accertability for further use based
on Genergl Electric Srecificetion 2149375y Activated Carbon
for Charcoal Adsorbersy Off-Cas Sustem.
The 1nlet of adscorbers 12A and 2B wi be samrled and
Lesls rerforned by this rrocedure to determine the sresence
of rossible svystem contamination by hudrocarbons:y 1qcludan
ethulene glvucol. Tests will 2ls0o be rerformed rer General
Electric 21A%9375 to provide current accertance data for

thies adsorber which was not involved 1in 1gnition.
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1.2.1.3 & rerresentative samrle will be taken from a drum in

- s

storade of the same tuyre of activated carbon used in the
0ff-Gas adsorber vessels whose contents have not been
used rreviously and whose sea2l 1is intact. This samrle
will underdo the same testing in this rrocedure as described
in subsections 1.2.1.1 and 1.2.1.2.
1.2.1.4 Samrling will be rerformed 1n 3 manner to achieve
rerresentation. Guidance 1n samrling 1s srovided by
ASTM E-300.
1.2.2 Methods for Imelementation
1.2,2.1 Tasks to be comrleted to rerform this instruction shall
be rerformed in accordance with PNFFP Work Order Susten oer
. FAF-0905» Rev. 4.
1,2.2.2 Semrling shall be according to this instructiony RTI-0008
1.2.2.3 Analyses chall be rerformed by arrroved inderendant

contractors.,

1.2:.3 Analuses to be Ferformed
1.2,3.1 Conformance to General Electric 21A%375
Samrles collected from subsections 1.2.1.1v 1.2.1.2 and 1.2.1,3
shall be analwzed for conformance with General Electric
Srecification 21A937S usind procedures outlined in this
srecificationr ASTM procedures and/or arrroved vendor

procedures.,
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1.2.3.2 Hydrocarbon Contamination
Samerles collected from subsection 1.2.1.2 and 1.2.1.3 shall
be analwzed to determine intrusion of ordanics/hwydrocarbons
into the 0ff-Gas Treatment cuystem. ASTM rrocedures and/or
arrroved vendor rrocedures shall be wused.
1.2.3.3 Ignition Temrerature
Samrles collected in rubsections 1.2.1.1» 1.,2.1.,2y» and 1.2.1,3
shall be analuzed for jdnition temrerature per ASTH D3466-76
with flow conditions altered to closely arrroximate actual
conditions 1 the adsorbers at the time of idiition. Flow
rate shall be adJusted so as to maintain 2 surerficial
velocity acrous the test bed of 4.0 +/- 0.1 feet rer an
. minute.
1.2.4 Accertance Criteria
Fassing all analwtical testing srecifications rer GE 21A%375
and no indicated ordganic contamination shall be the basis for
continued use in situ,
Analytical results outside accertance criteria of GE 21A9375
or detectable organic contamination shall have an endineerins
evaluation rerformed to determine suitazbility for further use

and the rcssible need for further 1nvestidgation.

1.3 Interfererces
None

1.4 Sreciel Frecautions

‘l’ None
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1. Samrlei! Seedburo Eauirment Comepany PAG::f?%%;‘_ )
REAGANTS
None
FROCEDURE

Samrling NE4A-T012Ar NE4-D012F and N64A-DO14E Tanks

1.

Obtain 2 sauwrle from the Off-Gas Charcoal Adsorber
N64-D012A « The samrele roint will be located on the bottom

si1de where 3@ thermowell had bteen removed ftoq_the tank.

e ‘\
Insert the tube *orizentally until the toe of camrler is ;
\
even with (ne camele =zort orenirce, 8
~

Rotate the samrler 1B0 desrees and leave the registering
wnr

slots facing wurward erior to samrling.

Oren the samrler registering slots.

Allow the samrler to sit undisturbed for zreroxinmatelw

20 seconds then close the redistering slots and remove the
csamrler from the vault.

Flace semrle bottles directly berneath the registering slots.
Orer the regsistering slots and roll samrler over such that the
ctharcoal will fall into the sameple bottles.

Flace arproximately one third of the samele in an individual
seanrle bottle and consoclidate the rest in comrosite bottle.
Label each bottlle with a samrle 1.0, sticker (FNFP Form No: 6073)
containing the following information:

a. KFL Nu. of Adsorber bed samrled,

b. Date end time of sanele collection.

€+ Initials of person obtaining samrle.,

¢. Derth and location i1dentification for each individual samele

shall be recorded,
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9. Obtain 2 samele of the Off-Gas Adsorber N&4-D0012K and
NEA-DOD14E ec rer Sters 2-8 Section 4.1,

10. Ferform analusis a3s rer Attachment 1 for each samrle obtained.

4.2 Samrling N64A-10014A and N64-DI0014K Tanks
Note! 12 fool sanrler should be utilized for this method of cameling

1. Obtein a2 samrle from the Off-Ges Charcozl Adsorber
N64-D014A. The samrle roint will be located where the tenk
fi1ll rort was removed at the tos of tank.

2. Ensure the samrler resistering slots are closed.

3. Flace the samrler vertically into the bed to & minimum
renetration of four (4) feet into the charcozl bed.

4. Rotate the samrler 180 desreec rrior to samelinsg.

S. Oren the sanrler registering slots once the samrler has
Penetratedtsuch that rerresentative samerles of the usrer half
of the ted can be obtazined. Agitate the samerler for
arrroximately ten (10) seconds to ensure comelete filling of
samrle comrartments.,

6. Allow the semrler to sit undisturbed for arrroximately 20
seconde then close the redistering slots and remove the
sam-ler from the vault.

7. Flace samrle bottles directly beneath the registering
slots,

8. Oren the resistering slots and roll samrler over such that

the charcoal will fall into the samrle bottles.
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Flace arrro:imately one third of the sanecle in an individual
samrle bottle and consolidate the rest in 2 cumrosite
bottle. Label each samrle bottle with an I.D. sticker

(FNFF Form No. 6073) containing the following information:
a. MFL No. of Adsorber bed samrled,

tre Dete end time of samrle collection

c. Initiale of rerson obtainingd samcles

d. Derth and location 1dentification for each individuzl samnrle

shzll be recorded,

10, Rereat Sterc 2-9 Section 4.2 one in each aquadrant of the
tanky each Lime rlacing the samrle 1nto & new bottle.

11, Obtern 2 cemrle from the Off-Gae Charcoal Adsorber
Né4-DC14F ¢ described in Sters 2-10 Section 4.2. The
cemrle roint will be located where the tenk fill rort was
remover,

Chercoel lirum Samrling

1. Ut1lizing the § foot sameler obtain cameles from
the chercoel drumss located i1n the warehousesr as rer
Stere 2-9 Section 4.2,

CALCULATIONS

None

REFERENCES

1. General Electric Srecification 21A%937%5

2. ASTH [13456-76

2. ASTM E-300
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RECORLDS

The followins documents are senerated bw this instruction:
Quality Assurance Records

None

Norn Quality Records

None

Fecords 1dentification and disrosition are accomelished in
accordance with the Records Retention/lisrosition Schedule
(RR/DS) and handled 1n eccordance with FAF-1701y Flant Records
Hanadement.

ATTACHMENTS

Alttachment 1 - Samele llata Sheet
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Attachment 1

L
Semrle roant S _______.______
[late [
Faremeter Limit Result

Arbitrary Adsorxtion
Coefficient

Xenon > 1170 cm3 Xe at STF

am carbon atm

Kruston > 997 emd Kr at STF

gm carbon atm
Arrarent lensity 0.50 g/cc
Attrition Hardness < 15 % / mm rarticle
s1ze reduction
Moisture Content

ASTM D2B&7 < 2% by weight

Eoauilibrium desorstion
moisture content - < 3% by weisght

Farticle Distribution

+8 US mesh 94 max.
=16 US mesh S% max.,
=20 US mesh 0.5% max,
throush 12y on 16 US mesh 30% win,
throudh 8y on 12 US wmesh 30%Z min,

(er other particvle size distribution arrroved by Buver)
Isnition Temrerature

at 4 +/- .1 FFM

at 30 4/~ 0.5 MFM > 250 C

Volatile matter (wt. rercent)
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General Electric Specification 21A9375

Activated Carbon For Charcoal Adsorbers, Off-Gas System
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3. DESCRIPTION

3.1 Granular activated carbon is used in adsorber vessels in nuclear power plant
off gas systems., This carbon acts as a medium to retard the progress of xenon and
krypton gases present in the off-gas stream, allowing the radicactive isotopes to
decay to levels acceptable for release to the atmosphere.

4. REQUIREMENTS

4.). Properties

4.1.1. Activated carbon, as specified herein, shall have the following material
properties:

4.1.1.1. Arbitrary adsorption coefficients Karb measured in accordance with
Paragraph 5.72.2.:

3
. cm” Xe at STP
a. Karb Xenon: No less than 1170 gm carbon atm

3
" cm” Kr at STP
b. ‘crb Krypton: No less than 59.7 gm carbon atm

48132 #gannt density: (Measured in accordance with ASTM D-2854),
No less than 0,50 grams per cubic centimeter,

4.1.1.3. Attrition hardness., (Measured in accordance with the Stirring Abrasion
Test Paragraph 5.2.4). Average particle size reduction shall be no greater than
15 percent per millimeter,

4.1.1.4, Moisture content shall be as follows:

a. Maximum permitted (in manufactured charcoal, measured in accordance with
ATSTM D2867). No greater than 2 weight percent

b. Equilibrium desorption moisture content (measured in accordance with
Paragraph 5.2.3). No greater than 3 weight percent,
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4.1.1.5 Particle size distribution:*

Nominal mesh size: 8 x 16 USS

+ 8 mesh g 5 percent maximum

- 16 mesh 5 percent maximum

- 20 mesh 0.5 percent maximum
through 12, on 16 mesh 30 percent minimum
through 8, on 12 mesh 30 percent minimum

(or'%thcr particle size distribution approved by Buyer)

4.1.1.6 lgnition Temperature, Ignition temperature shall not be less than 250°C,
measured Tn flowing agr. Tn accordance with the ASTM standard methods for testing

fgnition temperature. One test shall be conducted for every four lots, on an
aggregate sample consisting of equal portions from the four lots,
§. EXAMINATION AND TEST

' ..l Buyer Notification

5.1.1 The Seller chall allow the Buyer 7 days prior notice of scheduled
production runs or tests,

5.2 Test Procedure

5.2.1 General

5.2.1.1 The exact test procedures and equipment used shall be subject to
Buyer approval.

5.2.2 Determining Arbitrary Adsorption Coefficient (r...) for Krypton and Xenon
on Activated Carbon. ard

sMeasured in accordance with ASTM D2862,
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5.2.2.1 Equipment, The following test equipment shall be used in performing
this test:

a. Recording microbalancze - with sensitivity ratio of weight change to
sample load of 1 x 10-6 g/g. (Cahn Model "RG" Cahn Div., Ventron
Instrument Corp., or Buyer approved oquivalont$

b. Vacuum Chamber - capable of 10-5mm Hg operation, surrounding the
sample pan of the microbalance, and associated vacuum equipment,
so that the balance can be operated while the charber s evacyated.*

c. Glassware - capable of injecting controlled amounts of Xenon or krypton
fnto the system,

4. Thermometer (0.2°C division) - with ground glass joint, capable of
insertion in close proxity to the sample pan in the vacuum chamber,

5.2.2.2 Sample Preparation. Activated carbon sumples shall be preheated at
120°C for 4 EEurs and placed in a dessicator containing anhydrous calcium
sulfate (CaSOg) until equilibrated at room temperature, then placed in the
balance pan in the vacuum chamber, which shall be maintained at 25 +1°C as
indicated by the internal thermometer.

..2.2.3 Test Sequence. Test as follows:

a. The system shall be evacuated to 10°6 mm Hg for 1 hour minimum, or
until the weight stabalizes, with the prepared carbon in place upon
the balance pan.

b. The vacuum side of the apparatus chall then be closed off from the
weighing chamber and gas inlet and the exact weight of carbon noted.

¢. Xenon or krypton gas shall then be allowed to enter until a pressure
of 0.1 mm Hg s obtained.

d. Gas adsorption shall be allowed to continue until equilibrium is
reached and no more weight gain is noted, admitting xenon or
krypton periodically to maintain system pressure at 0.1 +# ,001mm Hg.

e. Weight of the carbon shall again be noted at the end of the test
period; the system can then be purged in preparation for the next
test,

§.2.2.4 Results. The difference between initial and final weights of the carbon
shall be considered the weight of krypton or xenon adsorbed on the carbon; this
value shall be converted to a volume in cubic centimeters at standard temperature
and pressure (STP - 0°C, ! atm). This value, multiplied by 7600 to bring it to

1 atmosphere and divided by the initial weight 3f carbon, shall be reported as
the arbitrary adsorption coefficient: Karb' emd STP/grams carbon - atm,

¥See Figure | for a suggested experimental setup,
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5.2.3 Determining Equilibrium Desorption Moisture Content. The equilibrium
moisture on the activated charcoal at . 33-percent relative humidity (R.H.)
shall be determined as follows:

5.2.3.1 Process. Dried carbon is first exposed to high humidity &nd then to

Tow humidity until 1t equilibrates, and the net retention of moisture is measured
Specifically, air of 75-80 percent R.H. s passed through a sample of carbon until
approximately 10 percent moisture is adsorbed, after which air of 33 percent R.H.
is passed through until equilibrium is attained. The net gain in weight represents
the equilibrium desorption moisture at 33 percent R.H.

5.%.3.2 Apparatus. Test equipment shall include, but not be limited to the
following:

a. Constant temperature bath at 25°C.

b. Three gas-washing bottles with fritted glass cylinders, 250 ml.
(Scientific Glass Apparatus No. 6069 or engineering approved
equivalent): One to contain water, the other two for saturated
magnesium chloride sclution,

¢. Flowmeter: 1000cc air per minute,

d. Adsorption tube - (special construction; see Figure 2.1). An ordinary
U-tube, in which the sample fills both legs, should not be used because
of the distorted air-flow pattern through it. The dimensions given in
the diagram are for example only and need not be adhered to exactly.
The important point is that the carbon bed is contained as a vertical
cylinder.

€. Dalance: accurate to & centigram.

(See Figure 2.2 for the arrangement of the apparatus).

5.2.3.3 Test., The test shall be performed as follows:

Dry a sample of carbon (at least 50 cc) at 130°C for 6 hours.

Obtain the tare weight of the empty adsorption tube (weight A),
fi1l to the 10 cm mark (does not have to be exact) with dried sample
and reweigh (weight B). Place the tube in the water bath.

c. Pass air through just the water-wash bottle and then through the
sample at a 1000cc/min flow rate, until approximately 10 percent
moisture is adsorbed, as determined by weighing. The time required
for this to occur varies wi‘h the type of carbon; usually 1-2 hours
is sufficient.
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5.2.3.3 (Continued)

d. Change the air flow to pass through the MgCl2 wash bottles and the
sample. Weigh periodically until equilibrium is attained (weight C),
Depending on the carbon type this may require 2 to 6 hours.

e. Cealculate:

wt. C- wt, B

Equilibrium Desorption Moisture (%) = “—p—T—%

x 100

Notes

1. Passing air through 2 saturated solution of MgClg at 25°C, is a
convenient method of obtaining 33 percent R.H. Other means of
producing this humidity way be used, i.e, diluting a saturated
air stream with dry air, but the humidity of the final air stream
should be checked by an independent method.

2. For carbons with equilibrium desorption moisture level well below

‘ 10 percent (e.g. 1 to 3 perceat) it is not necessary to initially

adsorb 10 percent. This level is specified to cover most carbon

types. Actually, at the high-humidity Tevel it is only necessary

to adsord several percent of water above the desorption equilibrium

level. By reducing the amount first adsorbed, the time necessary

to reach desorption equilibrium is reduced more than proportionally,

Of course, the final value must be krown before the procedure is

modified, but it is applicable as a means of quality control for

different carbon lots from the same source.

5.2.4 Stirring Abrasion Test. An indication of the abrasion resistance of
an activated carbon sample 1s obtained by measurement of the percentage
reduction of the average particle size resulting from the action of a T-bar
stirrer in a special apparatus.

5.2.4.1 Apparatus. The eguipment shall consist essentially of an inverted
T-shaped stirrer turning rapidly in a cylindrical vessel containing the

activated carbon. The clearance at the ends of the stirrer and bottom are

the only critical dimensions. The speed of the shaft is 875 + 15 rpm. This
speed is obtained with 2:1 reduction by a V-belt from a 1750 rpm motor, 1/10 h.p.
or larger. A simple frame for holding the drive motor and bearing container
assembly is also required.
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5.2.4.2

5.2.5.3

Test. Perform the test as follows:

Prepare a sample of activated carbon having a volume of 250 to
500 ml.

Place the sample on the top (coarsest) screen of a stack of U.S, Sieves
numbers 12, 16, 20, 40, 50, and 70. Shake the screens for 15 minutes
+ 10 seconds on a Ro-Top sieve shaker.

After the shaking period, the screens are removed from the shaker
and the weight of the carbon on each screen is recorded. Discard
the -70 material.

The remaining fractions are then recombined and blended, then introduced
into the abrasion apparatus.

The abrasion apparatus is operated for one hour + one minute.

After the stirring period:'the carbon is removed and rescreened
(steps b and ¢). Measure the -70 material in the bottom pan
and record as the percent dust formation.

Calculations

The average particle size, before and after stirring, is obtained
using the equation:

L WD
D= v

W = weight of a mesh fraction in grams,

D = opening (in mm) that corresponds to the average of the opening in
the two sieves that enclose the specific mesh fractions.

The percentage reduction in particle size corrected for 1 mm is
calculated as follows:

% Reduction (B; - D¢)

m BCA

The value obtained is reported as the percentage reduction in particie
size from abrasion,

x 100
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5.3 Sanpling

5.3.1 A representative sample of 10 pounds minimum shall be taken from each lot
(defined below), mixed thoroughly, and placed in a clean, dry container with an
airtight closure. The method by which representative samples are obtained is
subject to Buyer approval,

5.3.2 Each sample shall be labelled according to lot and, after completion of
tests, shall be retained for possible retest or until the lot has been accepted.

5.3.3 A "lot", for purposes of this specification, shall be defined as no more
than 14000 1bs. of activated carbon, produced without change in materials by
one continuous process, or in successive increments using the same process,

5.4 Independent Laboratory Testing

5.4,1 Samples from all lots endorsed by the Seller shall be analyzed by an
independent testing laboratory selected by the Seller and approved by the Buyer,

5.4.2 Samples which fail to meet the requirements impused by this specification
shall be retested by the same laboratory with respect to the property or

‘ properties in question. Failure to meet specified requirements upon retest
shall be considered sufficient cause for rejection of the lot, subject to the
provisions cof Paragraph 5.7.

5.4.3 If the samples satisfy specified requirements upon independent laboratory
retest, the Jot shall be considered acceptable by the Buyer.

5.4.4 A1l independent laboratory testing required shall be arranged and financed
by the Seller,

5.5 Audit

5.5.1 At the Buyer's option, required sampling and tests shall be performed in
the presence of a Buyer quality-assurance representative or other Buyer approved
agent,

5.6 Retests

5.6.1 If a lot sample fails any requirement, the Seller may, at his option per-
form and report a retest of the failed requirements, rather than reject the lot.
Failure to meet the requirements upon retest shall be considered sufficient
cause for rejection of the lot, subject to the provisions of Paragraph 5.7. If
all requirements are met upon retest, the lot may be endorsed by the Seller and
samples forwarded to the independent 1ab (Paragraph 5.4).
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5.7 Waiver of Requirements

5.7.1 The Seller may request that the Buyer waive specific requirements for
a given lot, any such waiver being granted strictly at the option of the Buyer.

6. PREPARATION FOR SHI
6.1 General

6.1.1 Activated carbon shall be shipped in mistureproof fiber drums, The
drums shall be laminated (or lined) with vapor-barrier material MIL-B-131,

Or aluminum, and the closure shall be sealed moisture-tight by using cover
gaskets, by heat-sealing, or by cther Buyer-approved method, Additional pro-
tection may be used to exclude contaminating vapors and liquids. Avoid methods
of handling that tend to grind the grains. Vendor shall demonstrate water-
vapor transmission rate be less thar ,15g/100 sq. in. (approx. 5 g. for a 55
gallon drum per day for an atmosphere of 90% relative humidity).

6.1.2 Each drum shall be plainly marked with the drum number and the total
number of drums in the shipment (e.g. #5 of 100), complete “ship to" address,
purchase order number, MPL number, lot number, quantity/weight, description
of material, and handling marks such as: fragile, keep dry, and up . Export
shipping packs shall be containerized. Lots shall be clearly identified and
shall remain segregated while awaiting shipment.

6.2 Shipment of Tested Material

6.2.1 Shipment of a carbon lot shall be made only after the Buyer has been
informed on certified results of required tests, and has expressly authorized
the Seller to proceed with such shipment,

7. SUBMITTALS TO BUYER
7.1 General

7.1.1 Submittal requirements to the Buyer shall apply to the Seller and to
the Seller's subcontractors. If any changes are made by either the Buyer or
Seller on the submittals, a new revision shall be sent to the Buyer by the Seller,

7.1.2 The following items shall be submitted in accordance with the requirements
of Attachment "A" - "Document Submittal Requirements." Attachment "A" lists the
documents to be submitted by the Seller to the Buyer, the number of copies,
required submittal dates, and whether these submittals are for information,
approval or certification,
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7.2 Test Data
7.2.1 The Seller shall submit the following test data:

a. Certified test reports for all tests performed.

b. Detailed descriptions of test procedures and equipment
used to obtain certified test data, or Buyer-approved
ASTM procedures.

c. Description of the method used to obtain a representative
carbon sample.

7.3 Other Instructions

7.3.1 The Seller shall also submit the following:

a. Storage instructions.

b. Names of one or more independent testing laboratories that
the Seller considers competent to perform the tests
specified herein,
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PERFORATED OR
SINTERED GLASS
DISC

(HOLES: 0.8 mm MAX.)

RUBBER STOPPER & GLASS TUBE INLET

0.5¢m ID x 0.7 em 0D

BRACE FUSED TO BOTH TUBES

FIGURE 2.1

PYREX ADSORPTION TUBE USED IN
EQUILIBRIUM DESORPTION MOISTURE
DETERMINATION




GENERAL @D ELECTRIC 2149375 o wo. 14
NUCLEAR ENERGY DIVISI
. . P mev, 2 FINAL
ROTAMETER
FILTER
AIR "?“L__}—j—*———j
REGULATOR
GLASS WOOL ® ©
(3 pLACES) [T B
i '] CONSTANT-
- - ! TEMPERATURE
BATH
% i &) f 7
DIFFUSERS . ' S \J
\J
UNDEFSSOLVED CRYSTALS
A GAS-WASH BOTTLE CONTAINING H,0 GLASS WOOL PLUG
B GAS-WASH BOTTLES CONTAINING SATURATED MgCl, SOLUTION éfxmxron
C  CARBON SAMPLE IN ADSORPTION TUBE
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Tabulation of Test Results of

Barneby-Cheney Co. Supplied Carbon



ANALYSIS PERFORMED

BY: NUCLEAR CONSULTING SERVICES, INC.

JUNE 30-JULY 6, 1986

ANALYSIS RESULTS
ACTIVATED CARBON FROM

ADSORBER VESSELS AND WAREHOUSE

CARBON MFR : BARNEBY-CHENEY CO.
CARBON TYPE: 483

SAMPLE /DATE /RESULT

ANALYSIS D-0014A D-00148 D-0012A D-00128 D-0014B BC-483 BC-483 BC-483

AND TOoP TOP BOTTOM BOTTOM BOTTOM LOT 1605 LOT 1605 LOT 1605
PROCEDURE 6-27-86 6-27-8 7-3-86 7-2-86 7-2-86 6-30-86 6-30-86 6-30-86
...I.ll--Illlllllllll.l.‘llBSIS'IS'I!lllll:lIIISI=l.lllllltIIISRRIIlllll‘l!‘lll’lllllll:IIII.I'IIlllll..'lllllt"l‘lllll
APPARENT DENSITY (g/cc) 0.57 0.55 0.56 0.58 0.57 0.58 0.59 0.59
ASTM D2854
MOISTURE WT.(X) 0.8 0.6 0.6 0.6 0.6 1.8 2.0 1.9
ASTM D2867
ASH WT, (%) 1.6 1.8 LT L & g 1.5 1.5 1.6 F
ASTM D2866
HARDNESS (%) 95.4 95.3 86.1 93.5 86.1 92.6 91.8 91.9
ASTM D3802
VOLATILE WT (%) 13 1.8 1.9 5.0 1.9 % 3.9 2.3
NUCON PROC.121
IGNITION TEMP (DEG C) 405 390 415 370 370 385 395 370
ASTM D3466
IGNITION TEMP (DEG C) 153 220 280 300 280 315 215 280
@ 4fpm
'K'-KRYPTON 53 53 57 S4 57 54 54 54
NUCON PROC.30
(SEE NOTE 1)
YK -XENON 1090 1050 1150 1075 1150 1120 1100 1080
NUCON PROC.30 )
(SEE NOTE 1)
lllll:tltltt:lS=l==::====8:=:8!8]2:8=8=8832=z:.K:E:8888:8:2:2888888'!:32::8‘88:33::88:B=$==lt:::::!:8:3::2:::::====:::::
PARTICLE SIZE
DISTRIBUTION
ASTM D2862
X ON 6 US MESH 0 0 c 0 0 0 0.1 0
X ON 8 US MESH 1.4 3.3 2.9 2.1 4.9 0.4 0.1 0.2
% ON 12 US MESH 39.8 35.9 34.4 43.8 44.2 50.2 41.1 43.7
% ON 16 US MESH 55.4 55.8 59.6 51.9 50.4 46.4 54.7 52.0
% ON 20 US MESH 3N 4.6 3.7 g 0.3 2.1 3.8 3.2
%X THRU 20 US MESH 0.3 0.4 0.3 0.1 0.2 0.2 0.2 0.9

NOTE 1:AVERAGE OF 3 DETERMINATIONS

ATTACHMENT 3



ATTACHMENT 4

Carbon Sample Test Report

Of The Original Barneby-Cheney Co. Carbon




