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Intensity CONTIMNUURM AND CHARACTERISTIC LIMES

COMPTOM SCATTERING
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2.9.3 WIIRSIALDNGTMUAAISN9A2U (semiconductor detector)
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Structure Code:
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one SDUNCE BOr XT3y generation.
Thermo's Kevex X-Hay line has
been providing quality x-ray
sources to x-ray markels since
1878, We are known and respectad
worldwide for our Innovation In

¥-ray source Integration and
microfocus iechnology.
K50395
High Stability X-Ray Tube
S50 kv

I, meriching modular powes =ipply =

available to dive the tube, and 2n optional
anakeg controller enables the iser bo adjst
and monitor high woltage and besm cument.

LRMENT LEAI B CIMMEL TR (OFTIONAL)
HALCOMMECTOR
_\{t @/ AMMHENDL neal s
MOOFED

ELECTRON COAPTAAT KON



Product Specifications

K503%5 Naximum Tbe Housing Temperature
55°C

Targed Voltage Range

k¥ o 50 kY Radiation Shi=liding
The weer must prvade adequesie shielding

Power n the window ares. Shiciding of the hous.

il s ng is =ufflcient bo ensure that xray leskage
= lesx than .5 mAhow, meured me inch

Maximam Electron Beam Current

wary from amy part of the howsing.
20 mA, not 1o esceed S waits

0.2 mm 3 L4 mm and 5 wakts

1.5 inches (38 mm)

Mi‘qw
Forced aie 5
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A-Ray Flux Stability

0.7 % maximum relaive standand dewiation
ovesr &y 4 haowr perind in A hours when
operated with appropriste power spply
operating showe 20 kY

Ambient (peraling Environment

0°C to 40"C to 2n ahtiede of 5,000 fezt.

Welght

15k= 34k
Main Dimensions
Sex drawing
Cabiles

Uip bz 33 ookt (10 meetes] High and Low
Vokage cables ondered meparately

Mouming

The: nicke| plated brazz housing can be held
with a orular damp, or by the flange
mourting holes,

A9 ﬁ\‘lﬂ‘imNWl’mmaEJ—

BT [irmn ! bz & itn. AF righivrared AR dsderuris e die popan ;n.'hr.'w.hnm nd Frorghed
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1X] £l Punbla [Road, Scods Valley. CA, LUGE 15066
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i@-%f National Inslitute of Slandards & Terhmology

Uerhifcale of Analysis

Standard Reference Material 2682a

This Standard Reference Moo
calibration of instruments us=
for ash content and calorific™™
ground to pass a 60 mes’

usge in the evaluation of methods and the
" 2 addition to sulfur content it is also certified
1 50 g bottle of subbituminous coal that was

Certified Values: The, Except for sulfur, the certified values

Gniques or methods. The sulfur content is
b iss Specirometry, one of NIN1'S most
accurate analytical

The methods used for
elements are given in
measurements made usin:

W certified values for major and minor
for .aformation only. They are based on

Notice to Users: The certi . o A ‘h aging and normal oxidation of the coal,

NIST redetermines the cale ( el | | 8 c of Analysis accordingly. The user must
be careful to use the most icce @erti Sl ferel Wiate for the calorific data in this certificate is
September, 1993, f !

Use: The bottle of coal should be g the bottle before sampling. The certified sulfur
value is based on a sa.mplc sizg e i dried material (see drying instructions) and is
reported on a "dry ; o letermined using minimum sample
weights of 1 g. - -

v v

Expiration of Certi™ : =~ calorific value, will be valid up to
5 years from the date ¢} | fripmeill ~ certif gilvalues or physical parameters become
invalid prior to that dasejurchasers will be notihed. i¥

The overall direction and ‘:ﬂmmn of technical m@aghirements leading to the certification of this SRM were

o ﬁﬂﬂﬂﬁﬂ?ﬁmﬂﬁ” o

Thomas E. Gills, Chief
May 3, 1994 Standard Refemuoe Materials Program

fﬁﬁ TR AR TN Y
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Statistical analysis was performed by R.C. Paule and 8 B. Schiller, of the Statistical Engineering Division.

The technical and support aspects invelved in the preparation, certification, and issuance of this SRM were
coordinated through the Standard Reference Materials Program by T.E. Gills. Updating of the BTU certification
was coordinated by J.S. Kane.

Table 1. Certified Values for SRM 2682a

SRM Coal Sulfur! Furnace! HHV2*2
No. Type Wt. % Ash Wt. % MIkg!(Bulbh
2682a Subbituminous 6.3 +0.1 25.48 + 0.45
(10954 + 193)
[Note: MJ-kg-l = 429.9226 Btu . 1 ﬁe conversion).
IThe uncertainty is expressed 5 g dar — - e certified value; it includes observed

variability within measureme/™ W ma Wity.

The certified calorific value and - santerval for 24 months of anticipated sample
degradation.  The vertific’ e Scptember, 1993,

*HHV2: Higher Heating

Table 2. Analytical Metho g ° e Nind, of Sulfur, Furnace Ash, and Calorific

Certified € ba Technique(s) Used

Physical
Sulfur AB,C
Furnace D
Calorific Conte EF
Moisture Free Vi
A.  Isotope Dilution Thermal Toniz i="s
B.  X-rav Fluorescesge Speg
C. ASTM D 42390014 ) hsorption
D. ASTM D 3174 '[ and Coke
E. ASTM D 2015 'd Coke by the Adiabatic Bomb
Calorimeter - =t
F. ASTM D 3286 Sta } |} d Test MewolSITRESETTTILLC Value of §I and Coke by the Isoperibol Bomb
Calorimeter

Coal Company’s Belle Ayr
M]Jlﬂ near II'C in 173, is an open pit mine that
produces subifi froig thi of the Powder River Coal

Basin. Addl,ti lnfernﬂlun on sampling and preparatlou can be nbtamﬂd from the NBS Special Publication 260-
84, Sampling, Mauenals Handling, Processinggind Packaging of Sulfur in Coal S eference Materials,

Qﬁﬂﬁ\iﬂiﬁuuﬁﬂﬂﬂ’laﬂ
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The coal was oven dried prior to processing in accordance with procedures outlined in ASTM D 2013. At least
500 kg of the coal was reduced in size to -60 mesh and screened prior to blending. The -60 mesh coal was blended
in a stainless steel cone blender (approximate capacity 0.85 cubic meter). The 2682a lot was further homogeneized
by a spinning riffling technique and then bottled into 50 g units. Homogeneity testing was done on both the bulk
materials and 50 g bottled units using X-ray fluorescence analysis. Replicate analyses indicated the material
variability for sulfur to be within + 0.2% (relative).

Stability: This SRM is considered to be stable for 5 years for its intended use, if properly stored in its original
tightly sealed bottle away from sunlight and intense sources of radiation. NIST will continue to monitor
representative samples from the SRM "lot". Any substantive change in its certification or analysis will be reported
to the purchaser.

Instructions for Drying: The certification of
eoncentration determined on nndried sam %
recommended procedure for drying is
method for drying is 16.7 + 0.4 =
a duplicate analysis sample of coo! = for converting the calorific value to a dry
weight basis. -

this SRM is reported on a dry weight basis; thus the
~gnsted for the moisture content of the ample. The
°C. Typical moisture loss using the recommended

Analyses Tor the ceruficarlon of aving laboratories:
National Institute of Standar”
Lindstrom, P.A. Pella,
Thermodynamics Divisic®®

chn, W.R. Kelly, W.F. Koch, R.M.
. Kirklin and E.L. Diaz-Chemical

Consolidation Coal Comp

M. Clore, I.F. Cryster, L. Hrovatic,
L.W. Rosendale, and R."5iror ’

The concentration values liste ## T & 3 fo; '_';Fl . s were determined using thermal neutron
activation analysis and neutron ¢ Jfire pARdES oS8 Woalysis. These values are not certified but
provided as additional informati ##on -;;ﬁ rca W cxists to suspect systematic bias in these
numbers, no attempt was made to detefye—— to the methods, exists.

ilF'

ZCTRIN
| v X

J Mean Concentrations (pg/g Unless Nots#

- ﬂu"ﬁwwswiﬁm o

As Mg, wt. %

B

Ba

o W'W Nmzuumwma Eluw
Co

Ca, . 0.19
Ce 10 Sc 1.5
Co 1.7 Se 0.91
Cr 15 Sm 0.78
Cs <0.1 Th 1.5
Eu 0.17 Ti, wt. % 0.05
Fe, wt. % 0.24 U 0.52
H, Wi.% 4.7 v 13
Hf 0.60 W 1.8

Km, wt. % 0.01 Zn 8.6
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National Institute of Standards & Cechnology

@ertificate of Analysis
Standard Refi:rence Material 2683a

wer in the peslnatinn af methode snd the

. In addition to sulfur, it is also certified for
" g bottle of bituminous coal that was ground

Thic Rtandard Refarrnce Materi=!
calibration of instroments used §
ash content and calorific value
o pass a 250-um (60-mesh)

Certified Yaluss: The cen® . " Except for sulfur, the certified values
are based on measurement= - schnigues or methods. The sulfur content
se hacad I'.I"Flr LU EET g i n e peE cpemrtTmatey, nne nf WIST': mnek

The methods used for er i ; o xrtified values for major and minor
clements are given in Table \ o information only. They are based on
measurements made by »

Motiee 1o Users: The certilf
NIST redetermines the cal
date for the calorific r.la.tri

aging snd normal oxidation of the coals.
Wof Analysis accordingly. The reference

Lisg: The bottle of coal sho o o in W ol before sampling, The certified sulfur
value is based on a sample j 5 ; i = [see drying instructions) and is reported
on a "dry-weight” basis. The cal ermined using minimum sample weights of
Te

for the ealorific value, will be valid up to 5 years
jical parameters become invalid prior to that

’F. ' d s urtil’i:imu of this SRM were

performed in the WIS sehip of W.F Koch.

i
The statistical analysis of |} certification SSESSRT0 by R.C. P ,,, LdS.B.SchﬂlﬂnftheNlSTElllisljul
Engineering Division,

The technical in the issuance of this Standard
AR
Gaithersburg, William F: Reed, Chief

November 13, Standard Rnfnmmn Materials Program
{Revision of certificate dated 6-30-92)

Qﬁﬁﬁﬂﬂiﬁuuﬁﬂﬂmﬁﬂ

{over)
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Table 1. Certified Values for SRM 2683a

SEM Coal Sulfur Furnace Ash  Gross Clilurll'i: V?Iue"
No. Type W% W% MJ+kg™ (Btu*lb™)
6583a Bliuminous 1.59=0.03 Gfx0.1 31.30=0.24 (13715103)

[Mote: MJ kg™ = 420.9226 Brug*Ib" was used for the calorific conversion).
*Higher Heating Value-Moisture Free

The uncertainty of a certified value, except for the calorific value, is expressed as two times the standard deviation
of the certified value and includes observed variability within and between measurement methods and any observed
material heterogeneity. For the certified ca’ye §j the calorific value, the uncertainty is a 95% confidence
imterval with an additional allowance for

C. ASTM D3177 Standard Test M
D. ASTM D4239 Standard Test }

Using High Temperature Tube F
E.Camm:malCuﬂFSulﬁuAmlym 5:‘"-

= Sllipie of Coal and Coke
5 (Method C)

F. ASTM D3174 Standard Test ha e i gole of Coal and Coke

G. ASTM D2015 Stand; "¥es a " Joke by the Adiabatic Bomb
Calorimeter e —— -

H. ASTM D3286 Stand: { 78 MY | oke by the Isoperibol Bomb
Calorimeter

L ASTM D3180 Standard [T§+ Mc K ﬁmfmmﬁs-ﬂﬂm‘minedmnmcm
Bases ;

L MSIHSWTWWMMMmMMMSMphﬂMMCﬂ:

n, Osage, West Virginia. This
nmpruducﬁ -‘- I f : },al'terwashmg. This eoal was
obtained from an “durﬂ'uund mine tlu.t ul:mrcrs mﬁl Emm Ihe Pitishurgh seam.

m:ammmmﬁmx A

hr a rlﬂ:'lu:g technique and then bottled into 50-g uwnits. Homogeneity testing was done on bottled units

using x-ray fluorescence spectrometry. Replicate analyses indicated the material variability for sulfur 1o be within
+ 0.2% (relative).

ﬁ \ phrey Mo, 7 mine and coal
r
[
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Stability: This SRM is considered to be stable for its intended use if properly stored in its original tightly sealed
boule away from sunlight and intense sources of radlatlon. NIST will continue 1o monitor representative samples
from the SRM "lot". Any substantive change in its certification or analysis will be reported to the purchaser.

Instruciions for Drying: The certification of sulfur in this SRM is reported on a dry-weight basis, thus the
concentration determined on undried samples should be adjusted for the moisture coatent of the sample. The
recommended procedures for drying are vacuum drying at ambient temperature for 24 hours or oven drying for
2 hours at 105 °C. Typical moisture loss using the recommended methods for drying is approxdmately 3.8%.
However, for the calorific value, a moisture delermination is made on a duplicate analysis sample of coal and that
moisture value is then used to convert the calorific value to a dry-weight basis.

SUPPLEMENTAL INFORMATION
The concentration values listed in Table 3 ¢ § Jr,and minor elements were determined using thermal
neutron activation analysis and neutron ‘24 activation analysis. These values are pot certified,
but are provided as itional inforn Jlc no reason exists to suspect systematic bias in

these numbers, no attempt was ma . gible to the methods, exists.

dﬂﬂi

E

2

alleRelelel i Ad 32
&%

" e
;Eii
# A

Jvlr e |'.

Analyses for the certificatic j f this MR follo f}§; laboratories:

¥

National Institute of St & Technology

R. Greenberg, K.E, Hehn, WAL W.F. Koch, and Bft. Lindstrom-- Tnorgasic Analylical Rescarch Division.,
rapets s ). Ypft o SHLNNT

1.C. Colbert, E. Bhaz, and D.R. Kirklia-Clpmical Thermodynamics Division.

~ARINATR NN LAY

Dickerson Laboratories, Inc.--El Paso, TX 79913-0006--R. Peck.
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National Institute of Standards X Technology
Uertificate of Analpsis

Standard Reference Material 2684a

Thiz Standard Reference Mate f rily for use in the evaluation of methods and the
calibration of insirumenis : ._%éi coal. In addition 1o sullur, it i also certified
for ash content and calor: ts of o S0-g bottle of bituminous coal thet
was ground 1o pass a 255

o / ! oo U ahle 1. Fxeept for solfor, the certified
values are based on me=" slizhle techniques or methods, The sulfur
content is based 5ol I ionization mass spectromedry, one of

The methods used wr th 5 2 . Moacertified values for major and minor
elemenis are given ip | " . ! for information only. They are based

. o Wvith aping and normal oxidation of the
onals. NIST redeterr " - \ W ertificare of Anabysis acrnodingly  The
reference date for the ca” @ o 7 4 N e

LUse: The boatle of I ek \ ing he botthe before sampling. The certified
sulfur value is based on a Jplass : 8 dried material (see drying instructions) and
is reporied on a “dry-weiga® bass : ah comtent were determined using minimom

sample weights of 1 g

Expiration of CerNjoailg . e o jific value, will be valid up to 5 years
from the parchege :emhnmmei:mlidpriurlmhat
date. porrhacers v Ii‘d

T‘humﬂnllnllrmim d o
performed in the N2 Inorganic Anaiy

The statistical analysis d‘hﬂﬂﬁﬁmim duty wig performed by B.C. Paule and 5.B. Schiller of the MIST

“AITTENINIANT ..

lmmﬂh&wdx?qh the Slandard Beference Materials Program by T. E. Gills.

mmmwﬁﬂm I

(over)

s le T g o the centification of this SEM were
acarch Division uni lihe chairmanship of W.F. Koch,
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Special Publication 260-84, Sampling, Material Handling, Processing, and Packaging of NBS Sulfur in Coal
Siandard Reference Materials, The coal was oven dried prior to processing in accordance with procedures
outlined in ASTM D2013. At least 300 kg of the coal was reduced in size w 250 pm (60 mesh) and sereened
prior 1w blending. The coal was blended in a stainless sieel cone blender (approximate capacity (LBS cubic
meter). SEM 26843 was further homogenized by a spinning riffling technigue and then botled into 50-g units.
Homogeneity testing was donc on botiled units uwsing x-ray fluorescence spectrometry, Replicate analyses
indicated the material variahility for sulfur to be within £ 0.2% (refative).

Stability; This SEM is considerad to be stable for its intended use if properly stored in its original tightly
cpaled boule sway from sunlight and intemse eources of radistion. MIST will continoe to monitor
representative samples from the SRM *lo®, uhstantive change in iis cenification or analysis will be

reported 1o the purchaser.
I.mtmcim for M!I- The ncrrl

The recommended
diying for 2 hours at 106
appromimately 38%. His .
analysis sample of coal and 1+

B reporied on a dry-weight basis; thus the
A for the moisture content of the sample.

_chient temperature for 24 hours or oven
~ < récommended methods for Ill]"l.l]l 15

ermination s made on a duplicate
s the calorific value 1o @ diy-wedght basis.

-

The concentration values lis \ frments were determined using thermal
L ition analysis. These valoes are pot

ol (47 (ix. “¥hile no reason exists 1o suspect
systemaiic blas in these aur ol | Woias, atiributable 1o the methods, exists,

Sfugdanswenng §

uﬂi"

ammmmmamm aﬂ

K, W% 110



Table 1. Certified Values for SRM 2684a

SRM Coal Sulfor Furnmee Ash  Gross Calogific Value®
Na. Type WLS WS MIkg! (BusIbyt)
2684a Bituminous JG=003 1L+ 28. 500,24 (12253 £ 103)

[HO1E: MU-KE '=4249200 Bllg+ID ' Was uscd 107 UNE CANOTING CONVETSIOn].

*Higher Heating Value-Moisture Free

The uncertainty of a certified valoe, except S8 B §igrific value, is expressed as two times the standard
deviation of the cerlified value and inch ility within and berween measurement methods

and any observed material heterogens ‘2r valae, the uncertainty is a 95% confidence
interval with an additional al

Table 2. Analytical Methods -~ - s Us g o e 1 0f Sulfur, Furnace Ash, and

Certified Constituents/ W Techniques Used
Thyaical Troperty "

Sulfurt [, E

Furmnace Ash

Calorific Content - Hi ]

Value - Moisture Free (HH _

+ Note: The certified sulfur ve' Jff. 2 ’ '\ N Method A Methods B.C,D,E were

used to confirm the sulfur va’

Isotope: Dilution Thermal Ic 'r.!"'
X-ray Fluorescenca apm:m.m.lm
mmmmswmrdmmw

A

B.

< —— Anal;.a.'ls Sample of Coal and Coke

Do ASTM D423 Siandard Test b -":5""1 o ; le of Coal and Coke
Using High Temp t

E.  Commercial Coa e -

F. ASTM D3174 Sia V Ry Joal and Coke

G, ASTM D2015 Stan: : i Coke by the Adiabatic Bomb
Calorimeter |

H. ASTM D3Z66 Standasd est Meihod 107 Wioss walos fic Value of Colldnd Coke by the loperibol Bomb
Calorimeier

T ASTHM D31E0 Standard cthiod for Calealatifdoal and Coke Analyses from As-Determined o

S RN RN AT o

Pmmﬁmmﬂ g;hppmmml:lf'ﬁll]t nfmn]wsnhtalnnd from the Delta mine of the Amax Coal
! bllu.mm:ms malul a sulfur content,

90
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s %\L
\E/ National Burean of Standards

@ ertificate of gﬂﬂlgﬁiﬁ
Standard Reference Materials

These Siandard Referenc: ; [y use ns amalytical standards for the-
i 1T Sz o Ui mshocomtent amd ealorifiz veloe

: B w= (HHV2) for SE.M 2682 was removed

from cerlification beeau®TT ‘ tugelg & AN unpeediciable rate.

SRA's 26822508 eack - = . Each material wag ground Lo pass
& Gl-mesh sieve and honsoger m:urltbuudmnlndnzﬁﬂ-q sample
of the drizd material, the r (see drying instructions). The calarific
values were determined (wee reflerences in Table 1), The cer-
tified valnes for the fioul nc s wszd for certification, Moncer-

tified values for major and |uzs are provided for information onby,

H 444 3 W the aging or pormal oxidaiion of the coals.
MBS i . 5 = r'. B wnalyais, The user must be carcful to we
the maost corrent revised cer h e o thic '- sfuc data in this revised cerlilicale s Detober
1987,

och, P.J. Paulsen, and 1.W, Stolz of the Inorgasic
g ol The Chensical Thermodymansics Division,

Certilficafion analyass were p-atlim'un '
Anslyical Research Division aud 1.0

Analyses for sapplen -0yl i g A iy cal Research Division by B. Flesm-

ing, R, Groenberg, anGgr——————————— =)
L}

The statistical analy: v-' : d of the Mational Measurement

Labaratory. m Tt

The owerall direcdion and urd:uumnl'lhrulﬂulumwu

the ehairmans bip of EL. Ef

The techni issnznce of these Standard
Rr,ﬁucll:cl\[ aterials by T.E, Gills,

ey D, Rasberry, Chicf
d Referemce Materials

”“ﬁﬂizuumﬁma*‘f" aY

r" to certificalion were performed udear
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Tahle 1

Ceetified Values for SRM's 2652, 2683, 2684, and 2685

SRM Coal Sulfiar Furnace’ HHVFA

No, Type Wi % Ach Wi % Mikg” (Bru. )

82 Subbituminous 047 = 003 637 = 0L18 -

2683 Bituminous 185 = 0.06 6.85 = 0.02 3240 = 16 (13930 =70)
2684 Bituminous 300 = 0.13 109 = 0,18 29,03 = 46 (12480 +200)
2685 Bitaminous 452 = 018 16,53 + 0,15 2738 + 35 (11770 = 150)

1 ASTRE D177 Sisasdasd T Meihod for Total S i Coad snd Cake,
1 lon Chremaingrapihy wilh Bomb Combmtien

e a5 two times the standard error and ine
my observed material helercgensity,
the standard deviation for the centilied

siween HHY2 mensuremants, as well
Hon, equivaleat to oae year's degradation,

clades observed variability 8
For the sartifind salovific val>
HHVZ valoe. The unccrlal
as any observed sampls heterog
has also been sdded to the ur

PREFARATION AND

o0 o0 | mine lezations, All coals were oven

Apprnnm.u.aljil'm kg al
dﬁadwlmlnpmuaahuhlw WTH DML At least 500 kg af each aof the
fovar coals wers reduced in size | b A J P2 or to WM. Eiach of the -60 mesh coals was blended
in a stainless steel cone blender (¢ g o il cob\ Woetcr). The coals were then bottled into in-
dividesl 50-g enits, Homogeseity o _ , b mpterials and S-g bottled unils using z-ray
fluprescence analysis. Replicate analysefe— mﬁﬁuhnﬁwmhwﬁm:t%{ﬂm}
Far all Faur SRM's, ;
The bomegeneily nt:.uiuu g ' g O e of Standard Refzrence Materials
and P, Pella of the Gag e -

.}
ANALYSIS v_. ) i

-
Sulfur: The certified sulli¥content 1& basca upon ne results of 38 ependent methods of analysis: ion

clusmatogaphy, g:n]mnl.r[. and thermal ionization mass spoctrometry. Agrecment with the cortificd wleca waa
foundusing 2 addifional inde umuﬂp:w:ﬂhﬁ nmalyuu.,,nda combustion IR technigue.

T oL TC T W———

minad USiRE mes
This calorimetes is Spable of reproducing determinntions cn benzoic acid to a precision of 0.07%(relative). This

mt-:m:ul: of precision mlnn'ﬂi u; hg.l .mmfug 5 measiremegegmads an the calori@uter wiing a beazode scid

R AN T RN AL e

thoa andl neutros ﬂpluu i.mm.—ln:.' w:tl'-rnlhn smalysis, Thess values, provided as Supplamestal Ini-
mation {Table ) are not cortifiad but are to be used for informaticn oaly.




STABILITY

The lang-term physical and chemical stability of these SEM's has not been rigorously established, However, NBS
rcomimends that the malerial be stored in the tightly sealed boltle away from sunlight and intesss sources of radia-
ticn. MBS will continue (o moniter these materials and any substantive change in their cortification or anslysis will
be reporied to the purchasar,

INSTRUCTIONS FOR DRYING

The certification of sulfur in these SEMs is based upon a properly dried sample, The recommended procedures
for dryisg are vacuum drying at ambieat temperatare for 24 hours or oven drying for 2 howrs st 105 *C, Typleal
maisture losses using the recommended methods for drying are the following: SRM 2682, 18%; SRM 2683, 1.4%;
SRM 2684, 3.6%; and SRM 2685, 1.8%. However, for the calorific valacs, the ASTM D3173 Method is to be wsed
wherein a moisture determination is made on a duplicate analysis sample of coal and the meistiure valae i used for
calculating the calorific value to a dry basis.

SUPFLEMENTAL INFORMATION
The values Hsled in Table 2 are baze

informotion only, Whils no reasocn
ming if such blas attributable to

The analysce of SRM's 2682-26a
Elemenis in Coal, a5 contro

2

ingle method or techaique and are givea far
ese numbers, no attempt was made to deter-

msing WBS SRM's 1632a and 1635, Trace

2685
1.7
12
109
105
5.6
&
0.52
15
4.4
77777777777 -l
1.2
- 0.6
o 29
. @ ) 50 46
Hf ‘1 7 .91
La r ! B Tl ¥ 10
0.05 0,08 ol
41
] .1
© T 0as 03 _ 0,08
b 43 15 | 17
Sb 028 035 0,35
Sc L9 27 17
h (L] 1.2 1.9 L9
Sm 0.7 234 LI L7
™ L3 P4 0 27
Ti% 0.05 004 006 009
u 0.52 0.42 0,90 095
v 15 14 11 | 3l |
w L8 .48 056 L1 |
Zn 8.6 9.5 1 17
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National Institute of Standards & Technology

@ertificate of Analysis
Standard Reference Material 2692

This Standard Reference Materiz '/ ~azce in the evaluation of methods and the calibra-
tion of instruments used in the de j certified for ash content and calorific value
(MJ-kg'?). SRM 2692 consist . i ® hat was ground to pass a 60-mesh (250,.m)

sieve and homogenized.

The certified value for sul®

o ied material, the minimum amount that
should be used for analysis /-

Waific value and ash content were determined
3 1). The certified values are given in
Table 1, along with the metk ues for major, minor, and trace elements

iven 1 g not to be used for analytical purposes.

HHV256
MIkg! (Brult™)

3061 = 0.19 (13160 + 80)
Nate: MI-kg™! = 429.9226 Btuth

1. ASTM D3177 Standard Test Metho ‘otz —= and Coke.
2. Ton Chromatography with Bomb Co ¥ usticd §

3. Thermal Ionization Mass Spectrometry, Seal

4. ASTM D3174 Standard Test Method for Ash 2 == - | and Coke.

5. ASTM D2015 Standard Test Method for e Adiabatic Bomb Calorimeter.

6. ASTM D3180 Standard Test Metho a<.Determined to Different Bases,

2 The uncertainty is expr A -
measursments and any o | v hid
[ 1

Use: The SRM must be e s
tend to segregate with ti

served variability within and between

-t pling, Natural materials such as coal

W W
Notice 1o Users: The certified calorific value (MJ-kg™) decreases upon the aging and/or normal oxidation of the
sample. The National Instifirgeng Standards and Teclyglogy (NIST) redetermines the calorific value each year

e Y WIS

date for the
Ccttlf'catmn cs were performed by J.W. Gramlich, W.R. Kelly, W.F. Koch, and Chen Le-Tian (Guest Scien-
tist), of the Inorganic Analytical Research DjVision and J.C, C rt of the Chemical modynamncs Division.

RFIRNIRARIIBAIN Y-

The t chmcal and support aspects involved in the preparation, certification, and issuance of this SRM were coor-
dinated through the Office of Standard Reference Materials by T.E. Gills.

Movember 15, 1988 Stanley D. Rasberry, Chief
Gaithersburg, MD 20899 Office of Standard Reference Materials

(over)



Material P :

Approamately ons thousand 50-g bottles of a bituminous coal were obtained from a commerical supplier on con-
tract to NIST. These eoals were prepared according to NIST procurement specifications and protocols,

Homogeneity tesiing was performed on 10 randomly selected 3-g botiles of coal using x-ray fluorescence
spectrometry, Replicate analysis indicatad that there was ao evidence of heterogeneity for the elamants deter-
mined, i.e., Al Ca, Cu, K 5, 51, and Zn.

The homogenasity studies were performed by P.A. Pella and G.A. Sleater of the Gas and Particulate Science Division,
Analyzis

Bulfurt The sortified sullur sontent io based up-

o ol 3 independent mathols of onalysis: jon shramatiog
raphy, gravimetry, and thermal ionization =

Calorific value (MJ. kg 1 and Ash Coag - calorific value and ash eontent were deter-
mingd using measurements made in o the type used in commereial lahoratnses.
This calorimeter is capable of re i g | 1o, procision of 0.05% (relative). This
statement of precision was arei® = ring " codure outlined in [tem 10 of ASTM

D015 Doaroic Acid, SR 0o

Major and Minor Elements; A
activation analysis (TNAA) 5
values, provided as Supplement

Srabili

The long-term physical and
established. It is recomme

wperformed using instromental neutron
boan elemental analyzer (EA). These
1 are to be used for information only.

rilic valug, has not been rigorously
o botle away from sunlight and in-
substantive change in its certification

Itis important that the attaclugdlr Tl '_ pd to NIST for obtaining proper nodifica-

L ions for Drsi

The certification of sulfur in this SRM is
vacuum drying an 20 "C 1o 25°C a.nd e
for 2 hours at 105 *C. Tysical m

ASTH D317 Methond ¢
coal and the moisture v

dried sample, The recommended procedurs s
i Pa {D..Emm Hg) for 24 hours or oven drying

. Hawever, for the calorific valoe, the
il u dup'l.lw[ra- amalysis :ulnpll:- ul

it basis,
F !l J

Supplemental Information :
The noncerlified values listefWh Table 2 are basza on measurements made 4idg a single method or technigue and

are given for information on 1.' W'hllr: 0 Feainn EXIss [0 4uspeu:t dystematic biases in these aumbers, no attempt
was mide 1o determine ll'b“laa. atl-lc. to the m:hn

The instrumenta nfa . Becker of the Inorganic
Analvical Resca m:|:l i & "IIET' cooperative analvsis

program with y:ln:-nq:l m-:lus[rlal ]:nhmatnm:t

A mnmmgm;m 2

Element —  Mothed — sLE

Al INAA 12 Ce INAA 2
C EA 4 Cao INAA 63
Ca INAA 008 Cr INAA 17
Fe INAA A9 Cs INAA 13
H EA 5l Eu IMAA 0.5
K INAA 0.19 HI INAA N
Mg INAA D6 Mn INAA 14
N EA 1.7 Rh INAA 18
Ma TNAA 0.3 5b INAA 19
Sc INAA 3.5
Se INAA 24
Th INAA 21
v INAA 25
Zn INAA 35

INAA = Instrumsatal Neubron Activation Analysis
EA = Elemental Analyzer (combustion)
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¥ a a

UseRgiTeuInendnus

=R a = a dl o dl dlv o
UNANIATATA ANAFATHEY HAEETUN 24 UN9IAN 2528 NAIUTANFUNNUUILAT
o [~3 = o a o a a o a &
AFannsAnunszAuBoyaynananAanstinedia anandnniedlseansuayleTaimlainane
AWLANERT NUNINeNAeNERTA1ERT1UTIN9ANEN 2549 wazlull 2550 dnnnenwlu

AumieiinaneAnslszantiesdimnistianas funnuinistauuud (Nuclear Magnetic

c
o

Resonance: NMR) #A1A377L Z6F UPNINYNFUNHATANERAT AN 11T

2551 I@dnunAnssa g 7 @a19713109AAsSnATUIAS AnLy
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