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Outline

General information about reference materials: types, application areas,...

Tools for proper selection and proper use of the reference materials to ensure
good quality, accurate and traceable measurement results.

Use of Reference Materials for evaluating  method performance and
estimation of uncertainty. Available free applications and softwares .
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Definitions

Reference Material (RM)

Material , sufficiently homogeneous and stable with respect to one or more specified
properties , which has been established to be fit for its intended use in a measurement

Process.

Properties can be quantitative or qualitative, e.g.identity of substances or species.

Certified Reference Material (CRM)

Reference material characterized by a metrologically valid procedure for one or more
specified properties , accompanied by a RM certificate that provides the value of the
specified property , its associated uncertainty , and a statement of metrological traceability .

ISO GUIDE 33:2015: Ref. Materials: Good Practice in using RMs

i Di®dfMET



Definitions

Calibrant
Reference material used for calibration of equipment or a measurement procedure

Quality Control Material
Reference material used for quality control of a measurement

ISO GUIDE 33:2015: Ref. Materials: Good Practice in using RMs

i hi®fMET



CRM Types

1) Calibrator C R Mo(mure materials) : Characterized for chemical purity and/or trace impurity . £AAA

They are used for calibration purposes.

2) Standard Solutions & Gas Mixtures: They are prepared from pure materials by gravimetrical

mixing . They are used for calibration purposes .

3) Matrix C R Mo(analyte in matrix) : Characterized for major, minor and/or trace amount of

constituents . Prepared from a matrix having the constituent or addition of constituents to the

matrix or preparation of a synthetic matrix with major matrix components . Used for method

development , validation and quality control purposes.

| J LOL o o
fefe— db
4) Physicochemical C R MbdGCharacterized for properties like melting point, viscosity and density . ‘;:f-g

5) Reference Objects and Human made artefacts : Characterised for functional properties such

as octane number, flash point and hardness. Fiber type and microscopy samples characterized

for microbiological properties are also belong to this group .

@ 3
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Key Characteristics of a RM according to common applications

v

— TUBITAK—

i

Precision control |Bias control Calibration/ Asslgning values
conventional scales |to oth

|CRM O :

Specification of Required Required Required

the property of

interest

Property value Required Required Required

Stated uncertainty Required Required Required

Specified level of a a a

homogeneity

Specified level of a a a

stability

Statement of Required Required Required

metrological trace-

ability

Instructions for Required Required Required

use

Expiry date of the Required Required Required

certificate

Uncertainty contribution included in the stated uncertainty associated with the property value

ISO GUIDE 33:2015:
Ref. Materials: Good Practice in using RMs

bi®fMET



Application Areas of CRMs

v

— TUBITAK—

UME

Met hod development , o
Analytical method validation

Analytical

Met hod validation il ‘\ i
I Evaluation of trueness = Selectiviw
~a

i Estimation of uncertainty R"’
Validation
Cal I b ratl O n Calibration curve

Accuracy

Precision
- within-run

Method performance evaluation ot Qe A R——
i Within Lab, Quality Control ( dharts 6 ) |
i Evaluation of ana lyst or instrument performance C R Msican serve for
all of these
. applications if they
Proficiency Tests
y are properly
| Validation of Proficiency (external comparison ) selected and
properly used!

Assigning value to other materials [

DidfMET




Proper Selection of RMSs

: Calibration or Quality Control
ReilEeiiniEntise Use Pure Materials / Matrix Materials (  Precision or Trueness Control)
Measurand and Range Total Arsenic or Arsenobetain in fish
J A CRM with | ower <certified

Matrix Matching and Aflatoxins in pepper and A f @ dazelnut
potential interferences Different fat content. Cd in drinking water or baby food formula

Uncertainty and Do homogeneity and stability taken into account in uncertainty

Traceability calculations ? How traceability is established and verified?

Certification Procedures & Are they in accordance Wlth ISO 17_034 a_nd ISQ Gwc_lg 35_’?
. Conformity of Laboratories participating in certification
Qua“ty Control Issues ISO/IEC 17025 accreditation or CIPM MRA C M C 0 (€alibr . and Meas . Capabilities )?

Clear and Transparent

: Do CRM certificates and certification reports easily accessible?
Information

Can the material be reached to the customer under defined
conditions ? (e.g:Indry Ice:<-70 C)

i hi@fMET
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Measurement Range (Food Example)

v

— TUBITAK—

UME

Regulated Classes of Chemicals in Foods
(there are multiple measurands within each elass)

1g/g

1 mg/g

1 nd/g

1 ng/g

1 pa/g

| trans fatty acids

| caffeine

pesticides

| nitrates

| vitamins
| allergens
| toxic elements (lead, mercury)

PAHs
dioxins and dioxin-like PCBs

All of these measurements are impacted by legislation.

Nominal Concentrations of Measurands in Foods

minerals

marine biotoxins (okadaic acid, yessotoxins)

| veterinary drug residues
|| mycotoxins (aflatoxin, ochratoxin)

proximates
dietary fiber

* 50 to 60 elemental

« >10° organic species

species of importance

in a wide variety of
sample types

« covering 12 orders of
magnitude in
concentration.

Source: Presentation of Dr. Willie E. May,

Metrology in Chemistry and Biology (CCQM)

Consultative Committee for Amount of Substance:

, 25th Meeting of CGPM, Paris, 2014 jroprrprrpnng

DiedfMET



Matrix Matching (Food Matrices)

Example: AOAC fat-protein-carbohydrate triangle

A
N2

6/ \ 8
VAAVAAVA:

100 %

If no matrix-matching CRM is available:
— standard addition better option ?

i Hi@fMET




Evaluation of CRM Uncertainties

v
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certified
value

CRM 1

T

CRM 1

meas.
result

CRM3

H

CRM 1

meas.

result

Lab might improve
method and reduce

uncertainty

CRM3

meas.
result

CRM4 @

¢

CRM 2

CRM 2

meas.
result

CRM4

meas.
result

bi®dfMET



Metrological Traceability

W n H
Once measured, everywhere accepted” requires Traceability to the mole or other Sl units
d _- » Amount of substance : mol
G Pl 9 extraction . .
sty » Amount fraction : mol/mol

Comparability through Traceability sample
» Amount concentration : mol/m3
» Mass concentration s kg/m3

» Amount content : mol/kg

Metrological traceability

Property of a measurement result whereby the
result can be related to a reference through an
unbroken chain of calibrations, each contributing to
the measurement uncertainty

JCGM 200:2008 (VIM 3)

(or expressed in multiples or sub-multiples)

Traceability to the SI, or if not (yet) possible to
another internationafly agreed reference (hardness,
pH, WHO International Units)

pure substance . » Mass fraction ka/kg
|
- » Identification of the entity (measurand/analyte)%f
Traceability

s e
—BIPM

A
AN

T,
/¢ &
Identity Amount
Measurand Value NUncertainty

Operationally Defined Structurally Defined Reference: Reference:
Method Dependent Method Independent Sl units Other units
e.g: Extractable Cd in soil e.g: Total Cd in soil e.g: Cd Mass Fraction e.g: pH
with specific X method different methods yield in Soil: of Soil extract:
same/similar result 0.55 mg/kg 6.8
IIIIIIIIIIIIIIIIIIIII
@ ISO/TR 16476 Reference materials

®
TiBITAK_ Establishing and expressing metrological traceability
U M E of quantity values assigned to RMs



Comparability of Results & Dissemination of Traceability

Are these results
comparable?

Metrology
Institutes

Testing Lab

IIIIIIIIIIIIIIIIIIIII
@ ISO/TR 16476 Reference materials [ ]
TiBITAK_ Establishing and expressing metrological traceability
U M E of quantity values assigned to RMs



Potential Problems in Traceability

. 3
;
\‘,_."

Arsenobetain in Fish
7~ sample
'

weigh the sample <+— balance calibration

impossible to link sample
to final extract

|

extraction/digestion
clean-up

dilution to
a certain volume

|

quantification

<«—— calibrated glassware

<«—— pure standards

Arsenobetaine
solution
oCalibrator 6
- Traceable CRM

Measurement Result
° Uncertainty

Is my result correct?

v
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UME

Arsenobetaine
Seabass

Matrix CRM

Certiflied Value
° Uncertainty

Compare

in  Verification of Traceabillity

QUANTITY IDENTITY
? Puyity?
Sample
l retention time, )
Grinding S i
y J tention time, ;
: retention time,
EXtI‘iCtIOI’l : ’_ignal mass/charge ratio /
Clean-up ‘ ’ || | | ”
l signal~ retention time, -
\ h mass/chargg fatio
\ Z] '
l Proper method for comparison
CRM ERM Application Note 1 or

Measurement Result
° Uncertainty

(RMRE©@

Certified Reference Material Result Evaluation

DIfMET



Hee Online CRM Meas. Result BEvaluation Application

(RMRE @

(ertified Reference Material Result Evaluation

U  Proper evaluation of measurement results of a certified reference material is very important.

U  For this purpose ERM Application Note 1  was published by European Commission Joint Research Center
to help laboratory personnel with exploiting the full potential of certified reference materials.

U An excelfile was also added to the corresponding application note to check if a measurement result
differs from the certified value.

V Here we devel oped an alternative onl i n€RMREM bRye swHhitc hE v
you can easily evaluate your CRM measurement results without need of another software or programme .
In addition application can automatically create Quality Control Charts to evaluate your performance at

different times.

V. For TUBI TAK UME CRM&6s you dondt need to
available int he applicationds database.

V  Application is tested with Google Chrome. We recommend Google Chrome to use with the application.
Please do not use browser's back and forward buttons  in order to navigate in the application.
And , to restart the application from the beginning please click application logo on the top left of the

window

enter certi fi

For technical support and assistance please contact ume.rm -info@tubitak.gov.tr

https://rm.ume.tubitak.gov.tr/en/crm re/

BT

e REFERENCE{;}MATERIALS ;g w«j )

‘ ENVIRONHENT E"ERG‘M‘

FUEL ‘ ' ' itFOODFEED
CLINICaww - ORES and ‘ ) | ]
HEALTH oo MINERALS
RMLIST ALL PRODUCTS (RM lIST
CRM RESULT EVALUATION APPLICATION RN

v

— TUBITAK—
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https://ec.europa.eu/jrc/sites/jrcsh/files/erm_application_note_1_en.pdf
https://europa.eu/!DK77Cv
mailto:ume.rm-info@tubitak.gov.tr
https://rm.ume.tubitak.gov.tr/en/crm_re/

CRM REResult Evaluation Application

(RM

Certitied Reterence Material

RE@

Select

Select
UME CRM 1201 - Elemnents in Spring Water
UME CRM 1202 - Elements in Hazelnut
UME CRM 1203-1 - Sulfur in Diesel
UME CRM 1203-2 - Sulfur in Diesel
UME CRM 1204 - Elements in Waste Water

UME CRM 1205 - Calemanite

UME CRM 1301 - Chloramphemnicol

UME CEM 1302 - Aflatoxins in Dried Fig

UME CRM 1308 - 25-Hydroxy Vitamin D2 and 25-Hydroxy Witamin D3 in lyophilized serum
UME CRM 1309 - Sucrose

UME CRM 1310 - Glucase

UME CRM 1311 - Fructose

UME CRM 1312 - Honey (unadulterated)

UME CRM 1313 - Honey (adulterated)

UME CRM 1314 - Amino Acids in Plasma, Lyofilized

UME CRM 1315 - Organic Acids in Urine, Lyofilized

UME CRM 1401 - Certified pH 4 Buffer

UME CRM 1402 - Certified pH 7 Buffer

UME CRM 1403 - Certified pH 10 Buffer

UME CRM 1202 - Elements in Haze ¥

— TUBITAK—

https://rm.ume.tubitak.gov.tr/en/crm re/

DidfMET


https://rm.ume.tubitak.gov.tr/en/crm_re/

CRM REResult Evaluation Application

CRM Please fill the data on uncertainty of the measurament

Certitied Reterence Material Is full uncertainty budget available? YE; o
RE@/ I

01.10 2049 Remove

02.10.201
g Remove

03.10.201
3 & Remove

04 10 2019

Remove

Previous

05 .10.20
5 9 Remove

06.10.201
¢ Remove

0
https://rm.ume.tubitak.gov.tr/en/crm re/

i e bi®dfMET


https://rm.ume.tubitak.gov.tr/en/crm_re/

CRM REResult Evaluation Application

CRM

CertiftedReference Materlal

RE@

Resut Evatuation

v

— TUBITAK—

EVALUATION OF MEASUREMENT RESULTS OF
UME CRM 1202 ELEMENTS IN HAZELNUT FOR Cd

Expanded Covarape
Mesaurement  Mesaurement Factor Evaluation of Difference Between Measurement Result and
Result Uncertainty  Mesaurement Bias Certified Yalue at a confidence level of apprpximately 95%

Umn k A According to ERM Application Note 1 [2

Difference Between Measurement Result and Certified Value = Ap=Cr-Copu

Standart Uncertinity of Bias = 1, = Jufn + ul.,

Show Quality Control Chart

Printable Version

UME CRM 1202, Elements in Hazelnut, Cd, Coppib.d pzlkeg, Urgu:0.9 palkg, k=2

https://rm.ume.tubitak.gov.tr/en/crm re/

DidfMET



https://rm.ume.tubitak.gov.tr/en/crm_re/

CRM REResult Evaluation Application

(RM

Certitted Reference Material

RE®@

Resuit Evatuation

v

— TUBITAK—

Quality Control Chart

QUALITY CONTROL CHART OF UME CRM 1202 ELEMENTS IN HAZELNUT FOR Cd

2 1 ‘3’-‘_“[

)

N 6.0
0. o O o e (] p—

l https://rm.ume.tubitak.gov.tr/en/crm re
5.0 1 TCL)
4.5
»3 2 2 2 2 2
i) i) o o () ()
*\Qq‘ *\Qq‘ ’\QFL ’\Qrb *\Qq’ *\Qq’
o o o o P e

Date of the Measurement

Upper Control Limit = 80 = Ceape3up avg, Lower Control Limit = K= Cery-3upa.g

Upper Warning Limit = UWL = Copp2up.avg, Lower Warning Limit = LWL = Cram—2Us.34g

Show Evaluation Table

Uy = Jufn—k Uy

Mean of calculated u, values = up.gyg = 0.463

DidfMET


https://rm.ume.tubitak.gov.tr/en/crm_re/

CRM REResult Evaluation Application

RE@/ ERM-BEB445

PCBs in Pork Fat

PCE 52
129
—
® 09
A : 2

Mext

https://rm.ume.tubitak.gov.trlen/crm re/ Txes:
a |||||||||||||||I||||I

i T bi@®dFMET



https://rm.ume.tubitak.gov.tr/en/crm_re/

CRM REResult Evaluation Application

Please fill the data on unoertainty of the measurement
Iz full uncertainty budgst available?

YES MO
In the absence of full uncertainty budgets, approximations

Ii

01022019

02022019

03022019

04022019

05022019

o602 2009

(1}

& o)

i - DidfMET


https://rm.ume.tubitak.gov.tr/en/crm_re/

CRM REResult Evaluation Application

(RM

Certitted Reterence Material

RE®@

Resuit Evatuation

EVALUATION OF MEASUREMEMT RESULTS OF
ERM-EB445 FOR PCB 52

Expanded Covarage

Mesawrement  Mesaurement Factor Evaluation of Difference Between Measurement Result and
Analysic Result Uncertainty  Mesaurement Certified Value at a confidence level of apprpoamately 95%
U, According to ERM Application Note 1 [2

01.02.2019

1.46939

2 02.02.2019 131 1.46939 2 020000 172311
3 03.02.2019 13.2 1.46939 v 0.30000  1.72311
4 04.02.2019 16 1.46939 2 310000 172314
5 05.02.2019 15 1.46939 v 210000  1.72311
6 06.02.2019 1.9 1.46939 2 -1.00000 172311

Difference Between Measursment Result and Certified Value = 4,=C -Coau

Standart Uncertinity of Bias = uy = [ui + ugrm

Show Quality Control Chart

Printable Version

I‘)

ERM-BE445, PCEs in Pork Fat, PCE 52, Copyi12.9 paika, Uzey:0.9 pa/ka, k2

https://rm.ume.tubitak.gov.tr/en/crm re/

Result Evaluation for Other CRMs

QUALITY CONTROL CHART OF ERM-BB445 FOR PCB 52

18
17
T UICL]
16
UWL
15
14 a
_c:p .................................................................................................................................................................................................................... { Cerm-+Licrm |
Ed
E
13-4 W
1
L
10
Ll
o o o
- o 2
b b
& &
Date of the Measurement
Upper Control Limit = (b= Coqy +3uly 5, Lower Control Limit = - Comn3Upayg Uy = + ugrm

b

Upper Warning Limit = UWL = Coqu#2u, 5., Lower Warning Limit = LWL = Copp=2Uz.50; Mean of caloulated u, values = uy;,p = 1.162

Show Evaluation Table

Printable Version

ERM-EE445, PCEs in Pork Fat, PCE 52, Cqy 1.9 pg/kg, Uzgy:0.5 paika, k2

You have choosen full uncertainty budget available as ‘MY, Please change the selsctbox to se= for the dirrent evaluation options

— TUBITAK—
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Use of CRMs for Uncertainty Estimations

-

| Uncertainty |

g LBl + Easy to apply
% ‘ Top down Validation data is necessary AIPROACHT Underestimating risk is low
since it depends on real performance

)—Q—.— P B , It is necessary to know the relaibility ( : : i

I I . Ehgnomenolc.:glcgl approach e - . .
RS BN asing on validation and QC data - It doesn’t give any information to

assuming that they Was the method performed improve the method
According to GUM - cover all influence factors and satisfactorily?

starting from the - that they are representative

model equation and for all measurements with
considering all individual this method

uncertainty contributions

Advantages ‘ Disadvantages

+ Helps improving the method
All factors influencing the measurement 3 + Indication of how well the method

should be taken into account is known

+ Scientifically elegant approach

All factors influencing the result
Bottom up should be very well known -More complicated

. -Requires more research
. It is necessary to know the method _Risk of not including important
U ncertail nty very well in detail . . . :
e e parameter(s) influencing the result
%}}_» BOTTOM-UP
Al APPROACH

=3 DidfMET




NORDTEST Toown Approach for Uncertainty

NORDTEST

Nordic cooperation — Removing barriers — Approved once accepted everywhere

according to ,Nordtest":

Reproducibility

(Precision)

By measurement of
control samples

Ug = Sg

u= U‘

Bias
(Trueness)
Reference materials,

Comparison measurement,
Standard addition

uBias

+u?

Bias

MUKkit

U=k=u
Uncertainty

NORDTEST NT TR 537 edition 4 2017:11

Handbook
for
Calculation of
Measurement Uncertainty

in
Environmental Laboratories

@ ( *r(
o 3 _,~'9r )
—TUBITAK— 5 b ue b s

o 1 2 3 4 5 & 7 8 9
Standard devition, 5 (%)

http://www.syke.fi/en

.
ENVICAL H : SY KE
mukie Measurement Uncertainty Kit
I
# MUKkit Measurement Uncertainty Kit - El_u ¥ MUKit Measurement Uncertainty Kit - e — - @L&‘
Fle Settings  Help Fle  Settings Hebp
' ; Method Specification ‘
{ ‘ ENVICAL
(®) UG
ENVICAL
v ify Measurand
MUKkit e —
| o mg/kg -
Analysis method (Analyzer etc) Analyte Matrix
" Atool for estimation of measurement uncertainty using ory quality assurance data. The Software's wizard dke
userinterface is based on the Nordtest 537Tednca|Repan TheN(xda TR 537hm®ookcmbe
www nordtest info.
Dusoﬁwnawlcdm(MUd)hasbmnvluneﬂud small resources. Therefore, the application is not ready or Sample preparation Addttional method information
flawless but under continuous Because of this, the software can have usage paths that are untested, and
{ hmdhmmmjd#«mbemedmcmbyuubas The authors and publishers are not
responsible for the flaws or user’s misinterpretations of the input or output of the application. When you notice flaws in the
application, the authors would be thankful, f you could contact the authors about the flaws, so that the application can be
made better firstname lastname @environment fi). Analysed Concentration Levels
Limt Lim#t - u(Rw) ulbias) Expanded
‘I'heldaandmeormdnv:r:\dme Mxm:ﬁ?&edbyw 'm&m hame(SYKE)mbe e riny oo Bias Method {.‘Jw mas P
mummmmmmmummnmhmmmeM
of what contents you have downloaded, or anything about the downloaded application.
Atte Virtanen - specffication, design and programming
Teemu Naykki - speciication and design
Ofivia Gruzdova and Olga Kovru - Russian transiation
Erka Varkonyi - logo
Version Information:
e ' =
1037
Copyright 2013 ®, Finnish Environment SYKE Add Edt Remove
Fate BT o Sosarved 2013 * Withinsboratory reproduchbilty. u{Rw) =+ Method and laboratory bizs. ufbias)
US/Services/Quality and_laboratory_services/Calibration_services_and_contract_laboratory/MUkKit Measurement_Uncertainty_Kit

DidfMET


http://www.syke.fi/en-US/Services/Quality_and_laboratory_services/Calibration_services_and_contract_laboratory/MUkit__Measurement_Uncertainty_Kit

MUKIt Software for Uncertainty

Uncertainty Calculation for a Concentration Range Uncertainty Calculation for a Concentration Range I J ‘e B -
Quantifying measurement uncertainty for a certain concentration level Quantifying measurement uncertainty for a certain concentration level iy
Parameters e Control Samples { -t-
l Save [ Cancel } [ Settings } Paameters > Control Samples > Certfied Reference .. > Results Eu\l/)(liﬁl [ |_§ays . J [ Cancel } ( Settings J Parameters > Control Samples > Certified Reference ... > Results E%%L
Parameters Control Samples 10 Bring from
" | Worksheet
Concentration Range &) Standard Deviation ()~ Date of First Measurement  +»
| 1.996948 : 03 Mat 2022 Persembe v
I Lowlmt (ngkg)  Hih Limt fngkg) | O 22Persembe @
Date of Last Measurement  **
i Average oo Ga) [F103 Mat 2022 Persembe [@~v
12.06 = Matrix  **
Within-laboratory reproducibility - u(Rw) &)
! Number of
» LComel sample covering the whole analytical process J | Pt Reols
Method and Laboratory bias - u(bias) ) E " Addtional nfomation
H » | Centfied reference matenal / Control Sample -
Cr Mass Fraction in Soil QC Measurements Validation Data
|(mg/kg)
I Dayl Day2 Day3 Day4 Day5 |Average SD (mg/kg) RSD (%)
Replicate 1 121 11.8 124 11.8 119
12.06 0.24 1.996948
‘ Replicate 2 122 12 123 11.9 11.7
Replicate3 | 122 119 124 12 1.8

I
| » Compulsory fields for the counting ,

»» Fields needed for a complete Nordtest Report. ] Next

P ————— = =

* Compulsory fields for the counting.
Back =* Fields needed for a complete Nordtest Report.

http://www.syke.fi/len __-US/Services/Quality _and_laboratory services/Calibration_services_and_contract_laboratory/MUKit

Measuremen t _Uncertainty Kit

g (@) 'MuUKit

—TUBITAK— [ (¥)
u M E Uit~ Measurement Uncertainty Kit SYK _E

DifMET


http://www.syke.fi/en-US/Services/Quality_and_laboratory_services/Calibration_services_and_contract_laboratory/MUkit__Measurement_Uncertainty_Kit

MUKIt Software for Uncertainty

e iy oo it R
Quantifying measurement uncertainty for & certain concentration level Quantifying measurement uncertainty for a certain concentration level
Certified Reference Materials ﬁ Results
EN| 4
[ Save H Cancel H ]Mﬂ)m)w—M’M M*[ Save H Cancel H ]Paaneters>CortmISﬁ&>M’ Reference ... > Results Eu\s(ﬁﬂ\L
i 2 ~
Certified concetration, “ref 12.8 mg/kg
Standard Deviation of Number of Certfiied Concentration Date of Last Measurement  #» Addtional Information
Measured Conc. (%) Measurements (mg/kg) . Standard uncertainty of certified concentration, {570 3.13 %
| * * * [[]03 Mat 2022Persembe [@v . . Measured concentration, €t 12.78 mg/kg
s" i Standard ainty Date of First M s ks s 3 %J(al,r;ﬂ?)methOd e Standard deviation of measured concentration, 2% 2.99 %
Concentration {mg/k of Certified Conc. (% Add Number of Measurements, ' 6
Sata) A [103 Mat 2022Persembe @~ E "M :
bias, - T[" 100% -0.16 %
Period of measurements o
Matrix
Additional information
Certified e of Me: ge of Date of First  Date of 2 2
f Uncertainty asured vition of  Number Dat ate of Last : Addtional 3 , .
Concentration Certffied Concentration Measured of Meaesuremem Meaesurenm Marix Honnoar;ion u(bzas) = Jblaslz + (sb—w* F (Cref )
Conc. (%) Conc.(%)  Measure Vi, 1/ =336%
1278 u(R,) =2.00 % =
CRM 4 Convert components to standard uncertainty u(bias) e £
S— Rep. | Rep. |Rep.|Rep. | Rep.|Rep. sD = D
CRM 1 P 3 a4 5 6 Calculate combined standard uncertainty, — \/ﬁ
M | standard | || [results Avg. |(mg/kg)| RSD (%) 5 |% B = WS+ B < sou
Cert:ﬁed Standard Un::rt_ Cr Mass 6 cl}-alculate expanded uncertainty, U= 2-u, ITQ%I
":2‘;9 U':j"- 3(12)5 Fraction 12.3|12.5|13.1| 12.9(13.3|12.6 : E
= = = (mg/kg) 12.78 0.38 | 2.9856299 =
* Compulsory fields for the counting. Calculate
»# Fields needed for a complete Nordtest Report. Uncertainty
http://www.syke.fi/len -US/Services/Quality and_laboratory services/Calibration_services_and_contract laboratory/MUkit __Measuremen t _Uncertainty Kit

v

— TUBITAK—

U M E ENVICAL

SY KE

Finnish

MUKit

mukie Measurement Uncertainty Kit
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http://www.syke.fi/en-US/Services/Quality_and_laboratory_services/Calibration_services_and_contract_laboratory/MUkit__Measurement_Uncertainty_Kit

OMAR Database to Search for Suitable CRMs

; BAM $ = Menu Q BAM ﬂé = Menu Q

Bundesanstalt fir Bundesanstalt fir
Materialforschung Materi a_lfo rschung
und -prufung und -prifung
Sicherheit in Technik und Chemie Sicherheit in Technik und Chemie

CERTIFIED REFERENCE MATERIALS CERTIFIED REFERENCE MATERIALS
COMAR DATABASE ABOUT COMAR

HOME ' REFERENCE MATERIALS * COMARDATABASE * ABDUT
HOME * REFERENCEMATERIALS * COMAR DATABASE

OVERVIEW REFERENCE COMAR helps you find a suitable certified reference material (CRM) for your laboratory. For a large number of mﬁ%\;;TSREFERENEE
MATERIALS materials offered worldwide we have produced data sheets and collected themn in the COMAR database. You can
browse and search the database at no cost. What is not included in the database are reference materials that RM NEWS
7 Comar Database RM NEWS rome without a certificate.

RM CERTIFICATES, REPORTS +
RM CERTIFICATES, REPORTS +
What can we do for you? 0 H COMAR DATABASE -
ur histo
COMAR DATABASE + ry
There are many Certified Reference Materials (CRMs) operated worldwide. You will find a large share of them The Code d'Indexation des Matériaus de R&férence or COMAR was the name of a database produced by the About
. . . g 5
'r:;:':;:?;?iacif' ;r;r;lnrilht::r:i:?g our database, it is free to use. Found a suitable material? Please contact its French Laboratoire National d'Essais (LNE) in the |ate 1970s. The database was presented to the 150 Committee Who we are
1 v 5 on Reference Materials (IS0-REMCO), which encouraged its use as the basis for an international information
Want to learn more about us? Submit your CRM

Please read our intro: CONTACT system on CAMs. A formal cooperation between LNE, NPL (United Kingdom) and BAM (Germany) was then
established with the aim of improving and propagating the database. By the mid 1980s. the COMAR database Database Login
= About COMAR DIPL.-ING. RITA PRADEL contained about 3000 CRMs.

Until 1990, four new participating organizations had followed and the time had come to formalize the
Division 1.4 cooperation on the basis of a Memorandum of Understanding (MoU). The secretaniat was provided by LNE until
Richard-Willstitter-StraRe 11 1998 and from then on by BAM. Originally, COMAR was sold on floppy disc and updated once a year. Since 2003,
12489 Berlin updates are made continuously, and the database is free on internet. Currently it is planned to join forces with a

Quick help for your query Phone: +49 30 $104-5862 very similar database for PT schemes called EPTIS (www.eptis.org). Initial preparations for this cooperation,
Email: nita.pradel@bam.de including a complete software overhaul have already started.

Searching in the COMAR database is easy, if you understand how it works. The basics are:
Start | Go to the COMAR database.

Register | We require your registration to understand whom we reach. It's quick and easy. Mem h“-'r5h'P

Search | Make any selection. Click the button [+] to confirm. If there is no [+]. click the button "Apply filter”. o ) . .

Logical operators | You'll see A f N / D. They mean: AND, NOT, OR. Each participating economy has one coding centre responsible for data entry and maintenance. RM producers

Help | Please read our helpfile. The basics are simple. can contact them for inclusion of their CRMs in the COMAR database, or any other matter concerning COMAR.
Coding centres for other countries have not yet been appointed. If you are a national institute and wish to take

+ COMAR helpfile part in the COMAR network for your country we kindly invite you to apply for participation. The terms and

conditions of our cooperation are laid down in our Memorandum of Understanding (MolJ) which has been agreed
by all partners. There are no financial obligations. Please contact the secretaniat if you need any further details.

http://www.comar.bam.de/en/ Jrorpg
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How to Register & Login COMAR

S BAM # = ww Q

Bundesanstalt far
Materialforschung
und -prifung

Sicherheit in Technik und Chemie

CERTIFIED REFERENCE MATERIALS
COMAR DATABASE

Welcome to the COMAR database. Please login (existing user) or sign up (new user) - free of charge.

HOME * REFEREMNCE MATERIALS * COMARDATABASE ° DATABASE LOGIM

User | |
OVERVIEW REFERENCE Password | |

MATERIALS
A COMAR Database Login - | Login || EditProfie || SignUp || cancal |

RM NEWS

RM CERTIFICATES, REPORTS +

COMAR DATABASE = User. Trlal
Password: 123456

Sign Up

user[ ]
Email [ ]
Select your preferred language.
Password |:|
Retype password :l

https:// www.comar.bam.de/home/login.php

you can sign up -
It is free of charge

Comment

i Hi@fMET
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COMAR Database Fllters for Search

Startpage | 2]isleyen |2 quest

CRM Name/ Search by CRM name, catalogue number or in the
Description field description

‘ Physical Property Search by physical properties

Conventional . .
ERSI Search by standardized properties
Fields of Application Search by fields of application

CRM Form Search by form of material

Composition Search by content of molecules and elements

v

— TUBITAK—

COMAR Startpage CRM Mame/ Description Physical Property Conventional Property |

Number of CRMs found: 1924

Isotopic amount ratio (86 Sr) / (84 Sr) (other)
Isotopic amount ratio (87 Sr) / (84 Sr) (other)
Isotopic amount ratio (88 Sr) / (84 Sr) (other)
Isotopic ratio delta value - 11B (other)
Isotopic ratio delta value - 13C (other)
Isotopic ratio delta value - 15N (other)
Isotopic ratio delta value - 180 (other)
Isotopic ratio delta value - 2H (other)
Isotopic ratio delta value - 345 (other)
Kinematic viscosity (3-24)

Length (1-3.1)

Linear expansion coefficient (4-3.1)
Luminous flux (6-30)

Luminous intensity (5-29)

Magnetic induction (5-19)

Mass (3-1)

Mass concentration of substance B (8-11.2)
Mass fraction of B (8-12)

Melting point (*C) (other)

Melting point (K) (other)

Molar heat capacity (8-8)

Molar mass (8-5)

Mole fraction of B (8-14.1)

Particle size (other)

pH (8-C)

Pressure (3-15)

Reflection factor (7-27.2)

Refractive index (6-44)

Relative intensity (x-ray diffraction) (other)
| Relafive nermifi

itfivity (5-11)

Di®dfMET



OMAR Database

llters for Search

GERANS MALZEME

VED REFERENCE MATERIAL

v

— TUBITAK—

P ——

Btartpage CRM Name/ Description Physical Prope@ventional Property

Number of CRMs found: 488

Compatible fluides with elastomeres - AFNOR NF E-48610
Compressive strength - JIS R 5201-1997

Consistometric index * MOONEY degree - AFNOR NF T-43005
content (total) - -

C-reactive protein solution - -

Creep rate at 400 h - AFNOR NF A 03-355

Creep rate at 400 h - BS 3500

Creep rate at 400 h - DIN 50 118 (1952)

Creep rate at 400 h - ISO R203/204

Critical coating failure load (Lc1) in scratch test - EN 1071-3:2005
Critical coating failure load (Lc2) in scratch test - EN 1071-3:2005
Critical coating failure load (Lc3) in scratch test - EN 1071-3:2005
Critical radiant flux (flooring) - ASTM E648-78

Critical radiant flux (flooring) - NFPA 253-1978

Crude ash - Directive 71/250/EEC

Crude fibre - Directive 92/89%/EEC

Crude oils and fats - Directive 94/64/ECC

Crude protein - Derective 93/28/EEC

Dietary fibre - AOAC 1990

Dietary fibre - AOAC 1992 MES-TRIS

Dietary fibre - Englyst colorimetry

Dietary fibre - Englyst gas chromat.

Dietary fibre - Uppsala

Diglyceride content - EN 14105:2011

DNA amount - -

DNA consentration - -

DNA copy number concentration of plasmid - -

DNA copy number ratio - -

DNA fragment length - -

DNA quantity - -

ALl REFERANS MALIEE

RTHIED REFERENCE MATERA

UME CRM1

KALI REFERANS ML

ERIFIED REFERENE W

) B
~

(e g 0057 [

e

COMAR Startpage CRM Name/ Description Physical Property Conventional Propefy Fields of Application

Number of CRMs found: 10393

Field of Applicatiol
Biological and Clinical
DCountry Femous
[IProducer
Apply Filter | Show Results
COMAR Startpage CRM Name/ Description Physical Property Conventional Property Fields of Applicatiin CRM Form )
—
Number of CRMs found: 10393
Form
artifacts

Llcountry chips, granules
[IProducer crystals monocrystals and bicrystals

cylinders,mushrooms, plates,discs
gas

ingots,rough globules,bars and wires
liquid

miscellaneous

pellets

powder

solid

ly Filter | Show Results

Di®dfMET



COMAR Database Composition Filter

g—
COMAR Startpage CRM Name/ Description Physical Property Conventional Property Fields of Application CRM Forr< Composition ’

Number of CRMs found: 36

Element [+]
A|N|O Element Unit min max -
(O] (@] I .5 [Vieljs] v [-]
®|O)O|Pb Hg/kg v [-]
®|O)0]|cd ug/kg hd [-]
[IMolecule / CAS No. | |
¥IMain Application | v [+]
a[n]o Description [+] -
®|O -1 ]
VIForm | hd [+]
A|N]|]O Form .
@|o liquid | [-]
“Icountry AUSTRALIA Number of results: 1 Page: 1 of 1 _ [*]
BELGIUM Previous | MNext Back to Selection Page |
caios (E1]
CZECH-REPUBLIC 1 CRM Name Status Year Country Validity
?‘EF?AWILANY UME CRM 1201 available 2013 TURKEY 2018
[C]Producer TURKEY Producer  TUBITAK UME (National Metrology Institute)/Reference Materials Laboratory
UNITED STATES OF AMERIC Elements in Spring Water - lear Search
UNITED-KINGDOM This material is intended to be used for method validation of the determination of element mass fractions in spring

waters and quality control purposes.

The material is in a HDPE plastic bottle containing about 100 mL of spring water. The material should be stored at (18
+4)°C in dark.
Quality of Life
Fields of  ——Environment
Application  Inorganics
—-—-other Inorganic RM

Number of results: 1 Page: 1 of 1

Previous | MNext Back to Selection Page I“”Illlllllllllllll

MET

1 BIIFKAL REFERANS MALEE

UME CRM 10K

Kayr
o

Onte 5; 0057 "

v

— TUBITAK—
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AOAC TDRM Database

Mestings | AbomtADAC | ©OMA | Login

' ot Sobsions »  Memberhip  NewsandPubs  Getimobedw  Resmsces https://www.aoac.org/membership/tdrm/

ST LN AT L

Technical Division on Reference Materials

®
B _ The S,g,lentlfgc Association
The Technical Division on Reference Materials (TDRM) focuses on
improving the guality of analytical measurements through the correct Related Lj:nks

use of reference materials in metheds validation.

—\D'edlcated to
L .and

. -
ADAC membership

TECHNICAL DIVISION ON

Technical Divisions overview NTE R N ATION AL A na I yt m l E x% l I ence REFERENCE MATERIALS

Technical Division on Reference \ J

Materials (TDRM)]

e e ooy oy Reference Material Search

Return to TDRM Page 1
User Response ‘

Technical Division awards

Search by Matrix ‘

Technical Division news

i Search by Analyte ‘

| Search by OMA Method |

Take Action

Join a Technical Division - members

Join a Technical Division -
nonmembers

Check membership status

it sttt v vt http://tdrmdb.aoac.orq/

Access TORM reference database

=7 DiedfMET



https://www.aoac.org/membership/tdrm/
http://tdrmdb.aoac.org/

AOAC TDRM Database

v

— TUBITAK—

%

5‘& The s@ﬁeﬂtlf&c Association

AOA .ﬂ%dlcatw e o
Analytml E,xﬂllence

\

TECHNICAL DIVISION ON
REFERENCE MATERIALS

Reference Material Search
Return to TDRM Page
User Response

Select Analyte First: | |

Then Select Matrix Class:

http://tdrmdb.aoac.orqg/

Agriculture | Feed v

Packaging | Packaging material, fibrous

Packaging | Pelymeric material

Pet Product | Insecticide

Pet Product | Pet Food

Pet Product | Pharmaceutical formulation

Petroleum material | Coal or Coke

Petroleum material | Lubricant

Petroleum material | Petroleum matenal

Physical Measurement Calibration | Physical measurement calibration
Purified material | Genetic material

Purified material | Pure standard, inorganic

Purified material | Pure standard, organic

Purified material | Purified analyte

Purified material | Reference sclufion (includes calibration solutions
Sanitation | Sanitation preduct

Textile material | Textile material

Tobacco or Inhalant preduct | Tobacco product

Voice Print Identification | Voice Print Identification

Weapons or Explosives | Weapons or Explosives

Di®dfMET
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AOAC TDRM Database

MNTERNATIONA

The Scientific Association
~ -
~wmuDedicated to

- L

TDRM

-
Analytical Excellence

Reference Material Search
Return to TDRM Page

To locate possible matching reference materials CHOOSE OME of the options from the 'Select Method by’ drop down list.

When there are multiple approved matrices and/or multiple analytes, the method will appear more than once in the options displayed. Whe

CHOOSE the method/analyte/approved matrix combination and press "View Possible Matches™

Select Method by:[ Analyte w |

Enter a unigue search string,
one or more letters of the analyte name

Wiew All Matches

Select | OMA Method Number

|Lead (PD)

Please check at least one row and try again.

Method Description

Analyte ID| Analyte Name

Matrix Class

Method Link

C 948.24 Lead in Color Additives 69 Caolor agent View Site
C 948.25 Lead in Color Additives 69 Caolor agent View Site
C 97223 Lead in Fish 69 Fish or Marine product | View Site
C 97224 Lead in Fish 69 Fish or Marine product | View Site
C 97225 Lead in Food 69 Food product View Site
C 973.32 Lead and Cadmium Extracted from Ceramicware 69 Ceramicware or Glass | View Site
C 973.35 Lead in Evaporated Milk 69 Dairy, Liguid View Site
C 973.82 Lead and Cadmium Extracted from Ceramicware 69 Ceramicware or Glass | View Site
C 974.02 Lead in Paint 69 Coating View Site
C 97413 Lead in Evaporated Milk 69 Dairy, Liguid View Site

OMA Details: 36 1234

http://tdrmdb.aoac.org/

' Note: In order to see the details of methods, you have to subscribed to OMA online

DiedfMET


http://tdrmdb.aoac.org/

NIST (USA) STANDARD REFERENCE MATERIA

Search NIST Q. = NIST MENU

Standard Reference Materials
SRM inine Requet_%t System

** Updated SRIM Shipping Information 4/3/2020 =**

NIST

National Institute of Standards and Technology

Login | My Account | View Cart | Checkout

D REFERENCE NIST supports occurate ond compatible measurements by certifying ond providing over 1200 Standard
MATERIALS Reference Materiols® with well-charocterized composition or properties, or both. ch for Materials S RM order Req ueSt Sy5tem
SEM/RM Number: The SRM Crder Request System (ORS) is your online resource for ordering and requesting information on all of your SRM/RM. This service enables you to browse
| | Browse Materials
TTUNOASS BT L TR ¢ --Searc'-I
About NIST SRMs & 82770 Engineering Materials
: Z -
g:::’:':‘ Policiesand = gu':;" (-::Imm Sizing Surface Finish
rude
Registration and + - [ Coeo Fire Research Nanomaterials
ST
Surveys Miscellaneous Performance Engineering_ Materials
Order SRMs Onlin NIST SRM Licensed Distributors SRM Frequently Asked Questions
:3:3"'4" Request e i o ’ i i Physical Properties
Using the Online Search for Materials - Find an SRM/RM CRS Home lon Activity Polymeric Properties
Catalog SRM/RM Number: KEYWORD(S): SRM Home Thermodynamic Properties Cptical Properties
SRM Exhibits FPrice List Radigactivity Electrical Properties
SRM Definitions NOTE: If you have problems with the SRM search feature, click here for Instructions on how to upgrade your browser Archived Certificates IMetrology Liguids and Glasses
setun;
Publications (SP260s) g X-Ray Diffracfion
é::"t'al;:gtils‘[:/c%:nsof Browse SRMs by Technical Category h Chemical Composition
Investigation e Ferrous Metals Nonferrous Metal
" c = W
:l::ss“p‘o!t'urght Microanalysis High Purity Materials
NIST Standard Story: No Humans Were Harmed
Standard Reference FEBRUARY 15, 2017 Health and Industrial Hyaiene Inorganics
Instruments A NIST scientists have thoroughly measured and characterized more than 1,300 physical products, NIST Standard . . . .
Ribiinnion: Primary Gas Mixtures Fossil and Alternative Fuels
R Oraanics Food and Agriculture
NIST Standard Story: A Fish Story
NOVEMBER 18, 2016 Geological Materials and Ores Ceramics and Glasses
NIST scientists have thoroughly measured and characterized mare than 1,300 physical products, NIST Standard ) )
Relerence Cement Engine Wear Materials
~ -
Forensics
D . z q IIIIIIIIIIIIIIIIIIIII
—TUBITAK—
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EC-JRC REFERENCE MATERIALS

v

— TUBITAK—

UME

Legal notice | Cookies | Contact | Search | | English (en) v

European
Commission

Home  About us

JOINT RESEARCH CENTRE

Certified reference materials catalogue

Frequently asked questions Legal notice = My account/login

European Commission > JRC Science Hub > Knowledge=Reference and Measurement > Reference Materials

Home

How to order

Catalogue/price list

Accreditation
Certificate revisions

How to read our
certificates

User support /
Application Notes

Development of GMO
CRMs

Welcome to the Certified Reference
Materials catalogue of the JRC

This is the online catalogue for certified reference materials of the European
Commission's Joint Research Centre (JRC). On this catalogue, you find the more than

800 CRMs of the BCR- and IRMM-brand as well as the ERM-branded materials that were

produced by the JRC.

:. d ' - '
Tla 0000 So000 oo
Weien pret :;ﬁe:msw?‘ |
Sinisr  Msases  wyme

2213/ 4,5, 6,7 8 910

Latest News

* 2.3.2022: New CRMs for quantification of DP202216 maize released: ERM-BF444a
and ERM-BF444b. Read more in our News section

@ Shopping cart

Contact us

Search CRMs

Browse CRMs

» By application field

» By analyte group

» BY material/matrix

https://crm.jrc.ec.europa.eu/

Di®dfMET
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TUBITAK UME REFERENCE MATERIALS

v REERENCELRMATERILS — (Dmms

__MANPAGEL U] SERVES] oo ] HEP

ENERGY, ¢ @y 10/ gedle
DAL ol N S 1 S
C (UNCas -~ ORESang 0 GNERALUSE iy
TURKAK HEALTH g%~ MINERALS  ° TR E i

Turkish Accreditation Agency (TURKAK) is a signatory to the European co-operation for Accreditation

(EA) Multilateral Agreement (MLA) in the scope of ISO 17034, https:// rm.ume.tubitak.qov.tr/ en



https://rm.ume.tubitak.gov.tr/en

TUBITAK UMENERGY & FUEL RMs
REFERENCE {;}MA‘ER'ALS ENER?:EE{ https:// rm.ume.tubitak.gov.tr/ en %

\
L ]

¥

T
UME CRM 1504 UME RM 9927 UME RM 9914 UME RM 9913 UME RM 5901
Benzoic Acid Coal Gasoline-Nationz| Marker Sioethanol-National Marker Totzl Contamination in Dissel
Comparibility Test Materizl Compatibility Test Material

UME CRM 1502 UME CRM 1501 UME CRM 1203-2 UME CRM 1203-1

Multiparamaters in Dissel Multiparameters in Dizsel Sulfur in Diesel Sulfur in Diesel

Hi®dfMET
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TUBITAK UMERM DOCUMENTS

TUBITAK ) :
@ ULUSAL METROLOJI ENSTiTUSU T Accreditation https:// rm.ume.tubitak.gov.tr/ _en

—TUBITA— ) bol
== Sympo :
U M E Certificate of the Reference Material y o .
@ a
Page 115
—Tisita—
Name of the Material < Multiparameter in Diesel u M E
Material Code - UME CRM 1502
Issue Date 1 18.05.2016 0 S Q
MAIN PAGE ERVICES UALITY HE
Ravision Datae : 18.09.2019 (Revision history can be found on the last page)
Validity Period of . - r Multiparameters in Diesel
the Certificate * One year from the sales date Validity Material Code  [UME CRM 1502 P
Carlifiad Values Cetane index, flash point, kinematic viscosity
Parameter Certified Valug ¥l Uncertainty Definition (at 40 “C) and density (at 15 °C) and distillation
Cotane Index 11 o o parameters in diesel
etane Index E i e
Certified Values .
Flash Point ¥ {°C) 6189 3.1 - . Sales Unit Amber glass bottle
Kinematic Viscosity at 40 °C B (mm?g) 3.081 0.019 & Uncertainties
Density at 15 °C ¥1 {kg/m?) B832.09 0.09 The Net Amount 500 mL

[1] As defined by the measurement methodiprocedure specified in the EN 150 4264 standard.
[2] As defined by the measurement methodiprocedure specified in the EN 150 2719 standard. M h d
[3] As defined by the measurement methodiprocedure specified in the EN 150 3104/T1 standard. et O S Storage + o
[4] As defined by the measurement method/procedure specified in the EN IS0 12185 standard. Conditions (202 4)°C
[5] Calculated from the unweighted mean of the accepted results submitted by different laboratories. The certified values T blt

(Excluding cetane index) are traceable to the Intemational System of Units (S1). racea I I y
[6] The expanded uncertainty of cerified value includes characterization, homogeneity, stabiity components and is stated Certificate

g8 the standard uncertainty of measurement multiplied by the coverage factor k=2, which for a normal distribution U nce rtalnt Product =

comesponds to a coverage probability of approximately 95%. The standard uncertainty of measurement has been y

determined in accordance with GUM “Guide to the Expression of Uncertainty in Measurement”. Documents Certificate Report
TUBITAK UME, as a reference material producer, has been accredited by TURKAK according m- Accreditation Availability In stock
TS EN 150 17034 with the accreditation number AB-0001-RM. StatUS

Price 180 USD

Sales / A Lotones \ 4
; al Dr. Mustafa GETINT.
Shipment -“’""" et ADD TO CART Jrnrprpng )

The following pages are an integral part of the certificate. The use of current is
Most recent certificate can be downloaded from www.ume tubitak gov.tr.
TRRTTAN Getue erbeghesi PX 54 4100 GeboKocoeh (TORTE 150 MPETYSO00 FoS0XR@RS000  wwm.smelubitakgovin
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CRM CERTIFICATE

following pages of certificate

https:// rm.ume.tubitak.qov.tr/ en
TUBITAK UME CRM mB"lK

Poe 215 ULUSAL METROLOJI ENSTITUSD 1502 UME CRM
NATONAL HEROLOGH NSTITE Page 315 ULUSAL METROLOJI ENsTiTUSD 1502
NATIONAL METROLOGY INSTITUTE
Certified Values (Continued):
Paramater Certified Value ¥ Uncertainty &
Recovery at 250 °C (%) 270 24 - Im_ended 9“_ ) o ) )
R ry at 350 °C (%) - 21 This material is intended to be used for method development, method validation, verification and
quality control purposes for the measurement of cetane index, flash point, kinematic viscosity (at 40
5% Recovery Temperature ("C) 191.3 12.9 . S
) “C), density (at 15 "C) and distillation (recovery at 250 “C, recovery at 350 “C and temperatures to
10% Recavery Temperature ("C) 004 9 obtain 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95 % recovery) parameters.
= 20 % Recovery Temperature ("C) 2359 0.8
Certlfled \/'alges = 30 % Recovery Temperature ("C) 2555 54
& Uncertainties - g 40% Recovery Tomperatuse (°C) 0% 25 Instructions for Use
continued = 50% Recovery Temperature (*C) 2835 33 - EN ISO 3104/T1, EN ISO 12185, EN ISO 3405, EN 1SO 4264 and EN ISO 2719 standard methods
50 % Recovery Temperature (°C) 295.2 25 must be used for the determination of kinematic viscosity (at 40 "C), density (at 15 "C), distillation,
70% Recovery Temperature (*C) — - cetane index and flash point, respectively. Measurements must be carried out on sample amounts
indicated in the standard methods. The material can be safely dispatched at ambient temperature
80 % Recovery Temperatura ("C) 3208 33 . -
where the temperature does not exceed 50 "C and the transportation period of 4 weeks.
90 % Recovery Temperatura ("C) 33o8 5.1
95 % Recovery Temperatura ("C) 3544 4.6
[1] As defined by the measurement methodigrosedure specilied in EN 130 3405 standard, Storage Conditions
[2] Caloulated from the urmweighted mean of the accepled results submitied by differend laboratories. The cerlified values

are Faceahle fo fe intemational System of Units (1) o ) ) The material should be stored at (20 + 4) *C, in a dark and clean environment. TUBITAK UME cannot
3] The expanded uncertsinty of carfed value incudes. characierizalion, homogensity, long term stability components and 3 2 ~ g
- be held responsible for changes that might happen to the material at customer’s premises due to

s sizied as e standard unceriainty of measurement mulipfed by the coverage facior k = 2, which for a nomal
distrioufan comespands 1o a coverage probabiity of apprasimately 85 %. The standard measuremznt unceriainty has noncompliance of the instructions for use, and the storage conditions given in the certificate.

bean determined in acoordance with GUM “Guide i the Expre=sion of Uncenainty in Measurement”,

can not be used
for traceability or ‘ Informative Values

Safety Information

Paramet: Value M

true_n _ess control as " ul = Material contains diesel. it is strongly recommended that the material must be handled and disposed

Certlfled ValueS! Cold Fiter Plugging Paint {CFPF) (*C) 58 - according to the safety guidelines where applicable. All safety precautions, e.g. working in a fume
m ::.r.:r:::::‘:md fom tne e cf e sbratory resuls soch cbiained from te indspendent messirement hood and or using suitable masks, must be taken. All precautions for flammable materials are also

valid for this material. Please refer to the Safety Datasheet before any use of the material.

Description
The material is about 500 mL of diesel in an amber glass bottle. Illll Illll II“I Illlll

Thes usa of cunmant Mt recent cartificato can ba downloadsd from wes,
TR e Triesies PO 500 Geio-focel TIRNE TN EIINAN FSOEIENSEE  wwvume bl o ¥
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CRM CERTIFICATE

Labs who
performed
value assignment
measurements

=)

following pages of certificate

TUBITAK UME CRM

Page 415 ULUSAL METROLOJI ENSTITUSU 1502
NATIONAL METROLOGY INSTITUTE
Participants
Information about the laboratories participated in the characterization study are given in the following
table.
Laboratory Address
TOBITAK UME TUBITAK Gebze Yereskesi, Bang Mahallesi, Dr. Zeki Acar Caddesi No.1,

indnl Oniversitesi

Petral Arastirma
Laboratuvan (PAL)

KTU-YLIAM

ObY POAS-Lzmir

OMV-POAS-
Haramidere

OPET-MARLAB

OPET-MERLAB

OPET-KORLAE

TUBITAK MAM Enerji
Enstitisl

TUPRAS lzmir

Rafinerisi

TUPRAS lzmit

Rafinerisi

41470 Gebze - Kocasli | Turkive

Inénd Universitesi Mihendislik Fakiftesi

Kirmya Mibendisligi Balimd

44280 Malatya! TURKEY

Karadeniz Teknik Universitesi

Prof. Dr. Saadettin Glner Yakit Uygulama Arastirma Merkazi
61080 Trabzon' TURKEY

lzmir Aliaga Terminal MGddrdgo
Sieler Mah. Petrol Ofisi Cad. Mo: 10
35800 Aliaga - lzmiv’ TURKEY

Haramidere Tarminali

Avcilar - Istanbul! TURKEY

Merkaz Mah. Eradli Cad. No: T8 Sultankéy
Marmara Ereflisi - Tekirdad’ TURKEY

Karaduvar Mah. 1031 Sok. Mod
Mersin/ TURKEY

Giiney Mah. Hamit Kaptan Sok Mo:B
41780 Kirfaz - Kocaelil TURKEY

TUBITAK Gebze Yerleskesi Bans Mah. Dr. Zeki Acar Cad. No.1 41470
Gebze - Kocaelil TURKEY

Atatlirk Mah. Inénd Bulvan Nao: 52
35800 Aliaga - lzmir’ TURKEY

Giney Mah. Petrol Cad. No: 25M
41780 Kirfaz - Kocael! TURKEY

https:// rm.ume.tubitak.qov.tr/

en

Page 5/5

TUBITAK

ULUSAL METROLOJI ENSTITUSD
NATIONAL METROLOGY INSTITUTE

UME CRM
1502

Methods andior Techniques Used for the Determination of the Certified Values

. Methods

. Revisions

Information about the methods andior technigues are given in below
MethodTechnique Parameter
EN 150 4264 Catane Index
EM 150 2719 Flash poimt
EM 150 3104/T1 Kinematic Viscosity
EM 150 12185 Dansity
EM 150 3405 Distillation
Revision History
Date Remarks
16.05. 2016 First lasue
Certificate was updated due to format change of the docurment. The uncertainty values of
0B.11.2018 distillation parameters, recoverny at 250 *C and temperature of 30% and 90% recovery was
updated. The significant digit of some certified and uncertainty values was revised.
16.06.2010 infarrnation about shipping condtions | added.
o Certificate s updated due o chamnges in the format of cerificate for reference materals.
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Detailed Processing Information
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NATIONAL METROLOGY INSTITUTE

MATERIAL PROCESSING

The first step in the processing of the multiparameter in diesel reference material is the cleaning of the
300 L high density polyethylene homogenization tank, filtering equipment and 0.5 L amber glass bottles
and their plastic caps. The homogenization tank was first cleaned with detergent and then rinsed with
tap water and followed by high purity water (Milli-Q,18.2 MQ-cm™) and dried. The filtering equipment
and 0.5 L amber glass bottles and their plastic caps were also cleaned first with detergent and then
they were rinsed with tap water and high purity water (Milli-Q,18 2 MQ-cm?) and dried at 40 °Cina
conventional oven equipped with hepa filter. Drying of the tank, filtering equipment and 0.5 L amber
glass bottles and their plastic caps were completed in five days.

Raw diesel material was obtained from TUPRAS Izmit Petroleum Refinery. Diesel was filtered through
0.45 pm pore size filter (Whatman, 10370019 GF 6) and filled into 300 L high-density polyethylene tank.
Matenal was homogenized by circulating with repetitive pouring and filling of the content. After
homogenization, diesel sample was filled into cleaned and dried bottles as approximately 0.5 L. Total
528 units were labeled according to the filling order and placed into the reference temperature +4 °C
storage room

Interlab . Comp. Study for Characterization

ZZZ;IZ;.‘Z'L;:I';'I_"I'_' %% :j_":'_’

Density (at 15 'C) (kg/m?)
g

Figure 85. UME CRM 1502, Density (at 15 "C), Characterisation

Distillation Recovery at 350 'C
(%, wiv)

Figure 2.

Distillation, Recovery at 250 'C
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UME CRM 1502 Distillation, Recovery at 350 "C, Homogeneity

Stability

290
28,5

280 ¥

275 %

*
+4| W

2700

26,5

26,0

*H

0 1 2 3
Time (Week)

Figure 18. UME CRM 1502, Distillation, Recovery at 250 "C,

Short Term stability at +20 *C
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Storage and Handling of RMSs

Before After Drying

Drying Conventi?naIOVen 102 °C
CHECK BEFORE USING RM! Oven ? ? b
A Check Complete Delivery (Shipping Temperature, Any Leak?) f 70¢ gws ‘;‘hm ?‘

A Check Instructions for Storage

Instructions should be strictly followed!
Sam Ele amount, Te mperature, Dura'cicmi Vacuum

A Check Instructions for Use (Pretreatment, Rehomogenisation, Reconstitution, Minimum Sample Intake)
A Check Dry Mass Correction Instructions (if applica

A Check Subsampling and storage instruct i&owateruptake)j f ur
Be careful: do not open a frozen bottle before equilibrating with ambient temperature!

o v 'REIEREF
AN A S A B -_j

Wear chemlcal

ACheck disposal instructions (SDS document, spillage, expiration) ﬂ@ Sied & rubber

gloves when
handling
chemicals

Read certificate , certification report, Labels, SDS for further important instructions!

\ 4 WU Y

.4 bl SFMET




DATABASES, PRODUCERS, USEFUL LINKS

Databases:
COMAR

AOAC

Geological RMs
Clinical CRMs

Key Comparisons

www.comar.bam.de
http://tdrmdb.aoac.org/

http://georem.mpch  -mainz.qwdg.de/

http://mwww.bipm.org/jctim/
https ://www.bipm.org/kcdb/

Some RM Produces and Distributors:

NIST
EC-JRC-IRMM
BAM

IAEA

NMIJ

KRISS

NRC

NMIA
TUBITAKUME
LGC

Sigma -Aldrich

Useful Links:

v

— TUBITAK—

UME

https://www.nist.gov/srm
https://crm.jrc.ec.europa.eu/

https ://www.bam.de
https://nucleus.iaea.org/rpst

https ://unit.aist.go.jp/nmij/english _ /
www.Kriss.re.kr/eng

https :// nrc.canada.ca/en/certifications

< BAM #

Besrciesanstalt fur
kaberiafoeschueg
o] g

The Scientific Association
- -
wwwDedicated to r

- - b
Analytical Excellence

CERTIFIED REFERENCE MATERIALS
COMAR DATABASE

NIST

+t, KCDB

All data listed in the KCDB have been reviewed and approved within the

CIPM Mutual Recognition Arrangement

STANDARD REFERENCE
MATERIALS

-evaluations -standards/certified

-reference -materials

https:// _shop.measurement.gov.au/collections/reference -materials

https://rm.ume.tubitak.gov.tr/en
www.lgcstandards.com
www.Sigmaaldrich.com

https ://crm.jrc.ec.europa.eu/e/132/User

-support -Application -Notes
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https://www.nist.gov/srm
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