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QAI In Control Reference Materials™ (ICRM ™)
(REFERENCE MATERIALSFOR THE COAL AND COKE INDUSTRY)

Certified Reference Materids (CRMs) are available and should be used for calibration purposes in cod and
coke testing laboratories. Once a method tas been properly cdibrated, the continued use of CRMs as control
samples may not be a cost effective gpproach to quality control.

The use of secondary reference materias to monitor performance with respect to standard or contractua
oecifications can be an effective means of mantaning daa reiability while reducing laboratory cods.
Qudity Asociates Internationd®, LTD (QAI) offers In Control Reference Materials™ (ICRM ™g), as
relidble secondary reference materids traceable to recognized CRMs. Each QAI ICRM™ can be used not
only to compliment the use of CRMs but dso to monitor performance-based requirements in the cod and
coke testing laboratory

ICRM ™s are available for the following materids:

> Cod
> Coke
> Cod derived ashes

Each QAI ICRM™ s prepared on a rotary splitter. The vaues attached to each ICRM™ are developed
through test programs run by QAI involving anywhere from 30 to over 100 laboratories. The same
laboratories take part in QAI evduations of candidate CRMs for agencies such as the Nationa Indtitute for
Standards and Technology (NIST) in the USA, the South African Bureau of Standards (SABS) and the US
Geologicd Survey (USGS). This gpproach not only permits a direct comparison of the homogenety of each
QAI ICRM™ with recognized CRMs but aso provides a means of comparing vaues generated by accepted
industry standard test methods with those obtained using primary certification methods.

An example of an ICRM™ certificate for cod, as well as mgor, minor and trace appear on pages 25. These
certificates provide explicit information with respect to the use, tracesbility and handling of a QAI ICRM™,
Cod ICRMs™ are priced in the range of $1.00 to $2.00 per gram and sold in bottles of 75 grams to 100
grams. Ash ICRMs™ are priced in the range of $5.00 to $6.00 per gram and sold in bottles of 15 grams to 30
grams. Discounts are automaticaly applied to members of the CANSPEX™ and COKESPEX™ programs.

Contact QAI at louiganke@renc.igs.net to obtain a full list of all available ICRMs™. IF QAI does not
have an ICRM™ that suits a specific need every effort shall be made to find a suitable alternative
source. In addition, the QAl web site provides links to recognized certified agencies that provide
CRMsfor coal and coke testing labor atories.
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Degr ees of 2S Test
Parameter Freedom Limits
Moisture wt% 72 0.16
Ashwt % db 62 0.09
Volatilewt % db 60 0.40
Btu/lb db 74 53
Carbon wt % db 34 0.53
Hydrogen wt % db 30 0.13
Nitrogen wt % db 33 0.06
Total Sulfur wt % db 74 0.029
Pyritic Sulfur wt % db 9 0.023
Chlorinepng/g db 27 229
Fluorineug/g db 14 18
Mercury ng/g db 12 13
Selenium pg/g db 6 1.0
FS 31 1.0
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This sampleis not to be construed or used as certified reference materid as defined in ISO Guide 30.This
sample can be employed as areference materid as defined in 1SO Guide 30. This sample meetsthe
traceability requirements outlined in 1SO Guide 17025 General requirements for the competence of testing
and calibration laboratories.

The can be used for measurement control. In addition to the 99 % confidence
interva of the MLV, test limits are provided. These are the , 2gtandard
deviation (2S) and test limitsfor a single calibration or control measurement.

Thetest limits not only take into account the confidence interval of the MLV, which indudes sample
inhomogeneity but also the precision of a stable unbiased measurement process employed to determine
the cdibration or control vaue.

A laboratory should investigate and rectify calibration or control conditions for any value in excess of
the test limits. A laboratory should implement practicesto verify the stability of
calibration and control conditions for any vaue between 2 standard deviation (25) test limitsand
tes limits A single calibration or control value within
and 2 standard deviation (2S) test limits can be consider ed acceptable.

Thefallowing inforamtion concerning traceability to recognized Certified Reference Materials (CRMs)
or Reference Materials (RM s) are included in this certificate for internd and externad audit purposes.

» ICRM™ 2001-4 was run through the same controlled proficiency test program (PTP) for the same
test parameters as the following Certified Reference Materia codsSGS IBC 105, NIST1632c, NIST
2383b, NIST 2684b, NIST 2685b, NIST 2692b, SABS SARM 18.

1 The ICRM™ sample bottle should be marked with ared line gpproximatdly %4 of the height of the bottle
from the bottom. When the level of the ICRM ™ sample reaches the red line, a new bottle of control sample
should be tested as an unknown to verify the new control sample meets quality specifications stated on the
control sample certificate. Prior to taking atest portion for anayss, mix the sample by rotating the bottle end
over end for not less than 1 minute. As the sample in the bottle is depleted the residua moisture content can
change. A change of 0.1 w t % in the residua moisture can affect the dry heating value by as much as 15
BTU/Ib. Conduct measurements of the resdual moisture content whenever the laboratory relative humidity
changes by more than 10 %.
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Degr ees of 2S Test
Par ameter Freedom Limits
SO, wt% 32 1.15
Al;,O3 wt% 29 0.50
Fe203 wt% 35 0.74
CaO wt% 33 0.17
MgO wt% 27 0.077
Na,O wt% 38 0.065
K20 wt% 37 0.07
P>,Os wt% 31 0.035
TiO, wt% 32 0.038
BaO wt% 10 0.020
SO wit% 7 0.005
SOz wt% 26 0.56
Arsenic ug/g 6 5
Beryllium pg/g 10 0.7
Cadmium pg/g 4 0.9
Cobalt pg/g 11 5
Chromium pg/g 13 13
Copper ug/g 11 12
M anganese pg/g 19 37
Nickel pg/g 14 13
Lead ug/g 10 7
Antimony ug/g 6 0.3
Vanadium pg/g 12 13
Zinc pug/g 17 60
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This sampleis not to be construed or used as certified reference materid as defined in ISO Guide 30.This
sample can be employed as areference materid as defined in 1SO Guide 30. This sample meetsthe
traceability requirements outlined in 1SO Guide 17025 General requirements for the competence of testing
and calibration laboratories.

The can be used for measurement control. In addition to the 99 % confidence
interva of the MLV, test limits are provided. These are the , 2gtandard
deviation (2S) and test limitsfor a single calibration or control measurement.

Thetest limits not only take into account the confidence interval of the MLV, which includes sample
inhomogeneity but also the precision of a stable unbiased measurement process employed to determine
the cdlibration or control vaue.

A laboratory should investigate and rectify calibration or control conditions for any value in excess of
the test limits. A laboratory should implement practicesto verify the stability of
calibration and control conditions for any vaue between 2 standard deviation (25) test limitsand
tes limits. A single calibration or control value within
and 2 standard deviation (2S) tes limits can be consider ed acceptable.

Thefallowing inforamtion concerning traceability to recognized Certified Reference Materials (CRMs)
or Reference Materials (RMs) areincluded in this certificate for internd and externa audit purposes.

» ICRM™ 2000-1 was run through the same controlled proficiency test program (PTP) for the same
test parameters as the following Certified Reference Materiads, CCRMP MRG-1, CCRMP WGB-1,
CCRMP SY-4, NIST 2690, and NIST 1633b.

1 The ICRM ™ sample bottle should be marked with ared line gpproximately ¥ of the height of the bottle
from the bottom. When the leve of the ICRM ™ sample reaches the red line, a new bottle of control sample
should be tested as an unknown to verify the new control sample meets quality specifications stated on the
control sample certificate. Prior to taking atest portion for analyss, al samples should be mixed by rotating
the bottle end over end for not lessthan 1 minute. According to the law of propagation of errorsthetotal of
major and minor oxideslisted in the table above should fal between 96.00 % and 99.30 % based on the 2
standard deviation (2S) test limits.



