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aud1IAY luN1SATUANAMNINLEEN1TUSEAUAMATNNANITNAHRY

n1sUsenuAMAIN (Quality Assurance, QA) Lfludfawﬁwmmﬁﬂmsqmmwa@aLﬁuﬁms
s¥anuiulaidasmuaduannmazldfunisufiani

- Aanssuiinsununazaniunisegraduszuuiaiuanislussuuaunm Seanansaasig
anusiulaldduandneivseusnisasaseimudeiuadiugunn Tnefinnudiulaildann
nsUsziuguawtiulisesdiu fa aelussdnsdatheuins uaznisuansagnén winsay
AA%g Mirsaumiugua giuses uazyanaiai
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AANEARY TUN15AIUANAMAINLALNITUTEAUAMATWHANISNAGDU

N15AUANAMAMN (Quality Control, QC) iludlunilsvasnisianisaannilyjauiu

nMsuftiRanudafmuadiuamnin Taegaduluiidrunisasiaseauvasnisianisg

annmannng Tuvasiinisussiuaanwduiisnisdiiunsuseisnisuan
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1Be3n : ddmunegiivadasnudaiianan
LaLUBUNNIBINDUNILLNATU
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e lvsulaluad1ulLane
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UINTFIUVUABUNTUHUAY (SOPs)
ASHNBUSUNWUNGIU N1SASIVHIU LAy
N150529daUANU LT LAU9I5

QC
v a o ¢ . Y Ay =
WUHANNMI : yfafunvayanse
NAANSLRNIZN LANI

a o =

1895V : Bl maneiassyuazuila

Y a a
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ISO/IEC 17025: 2017

7. YBaNINUAATUNTZUIUNS

7.7 msadreasiulaluanuldlduaswanisia

7.7.1 wosfiansfesdtunsunisaniunulunmathsefanuldldvewa doyavasnis
Bszsdaddasunistuiinludneaziiaunsansrvaeunudliuld wazdinldgeainmnafianig
sanunldlunisnuniuna nsiseTeiasdasldsunisnauNuLASNUNIULAT Ba e aNE e R
seluiivdasuaiwunzay anute a-k

a. N3 MYVEAD1DIVITATEAAIVANAMNN

b. nsidenldiasadiafildunisaauiisuiivelildnaiianunsagaunauld

C. MINFIVFDUNMSHIUAUNTINTIva AT Eadn

d. nM3lyunsguszaulunsiadaunise liunsaun1SLRUIAUAN A1EXN5%la

e. NIATIVFBUATBNIID IRTENIeN1TIHL

f. nMsnadauvisesauiisudilagld3sRunsane3s
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ISO/IEC 17025: 2017

g. MINAEDUIdaUTBUT 1 vasagsisnRUls

h. nMsvanduusvaswailld dmiuandnuuziiuansaiuvasiiagng
i. MuNURATIsE Y

j. nMsssusungluiaslfuans (intralaboratory comparisons)
k. nMsNAsaURIBERAAT2slanT1uAT (blind sample)

7.7.2 vipeUunn1saeasedenduaunse lagnsidsuiieunanuviesuuinnns
3u frfluazmunzan nisihseedfasfinisnnuny nunau uasfessiufadiatoss
Aeealull vidosuqfwanyan

a. NFUITIUNITNAFDUAINYIUEY
b. N5 luNISIUTIUNEUTENINNRIUHURNS
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0 Uszinudasiansanmeliiuladinamsiamunzsiuinguseasanisldou

Customer

: Customer
[ Decisionbased ] {.mm 3 m}

on result
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Figure 1 — Illustration of typical ‘measurement cycle’ and the issues that need to be addressed to
ensure results are fit-for-purpose
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Javanminnaanuldlausasnanisia

Work performance to clearly Qualified competent

defined customer staff (6.2)
requirements (7.1) .

. AINUATIUIINYBIUAATING
nsyineunduluniuainudasnisves ’
ane
Independent assessment of :
performance (accreditation) . Validated methods &
msUszifiuanssnansatosfoans Reliable results equipment are used (7.2,6.4)
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ﬁ]']ﬂﬁﬂ')&l%}Uia\i ﬂ'J']ﬁJi‘iﬂﬂ"U@\‘l'JﬁVlﬂﬂ@ULLﬂuLﬂia\ﬁJa

Well defined QC & QA procedures
& proficiency testing (7.7) Traceability & measurement
n1sUsERuAMnINaEIWsNEEY uncertainty (6.5,7.6)
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Method Validation/
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n1sdaunaulatazA1A L UL LU UYDINANISIN

Eurachem J, <53CITAC N155189UAINANISIANA

Eurachem / CITAC Guide

Metrological Traceability

in Chemical Measurement
A guide to achieving comparable results
in chemical measurement

2nd Edition in English N a ﬂ ’] ifoiﬂ i U n Ce rta i nty

{- type A}
- type B

Traceability
=
2
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Eurachem () CITAC®

EURACHEM / CITAC Guide CG 4

Quantifying Uncertainty in
Analytical Measurement

Third Edition




N15UsENUARININ

Le
L N13AUANAMAINAE Y
NM3ATUANAMNIN (Internal Quality Control) A
(Quality Control)
¢° N15UsENUAMAIN N15AUANAMATNATLUBN
e (Quality Assurance)
ty (External Quality Control) »a
N15UISLUUAMAIN
(Quality Assessment)

QUALITY
ASSTSSMENT
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§‘ N1SAIUANAUAN

n1sUfuRnunvilviiiaaueiuluran1sindalianugnaas

AMUIgY azauldtdusuvasn1sIaduluniunasinnnun

n1sandunIsarfianssuauIYINSNe liussaUanvuany
AITUNUTY
AN

ASZUIUNTITNNINUA LA DIALHUNS LUIUADUNISNAEDULND LA

duladndsnadaudsatnelanisaiuny
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N1SAUANAUATN
(Quality Control, QC)

N15AUANAMAINAETY (Internal Quality Control) }

nsaiunisvasyaansluesufifnisiaiihssSeegrsdaiiiaslunsufiien
Wslsinansmadaufinnnugndes Undiatie neusansneauligndn Wunisiihseds
AU3TAULUUU day to day wag batch to batch %aaﬂminLﬁaﬂ’[,%""s‘élﬁmaUﬂqumi
ATUANANAINIG 3 AU A AAiL AMTiBs waznnsuwdau

[msmuquqmmwmauan (External Quality Control) }

1'% a v 1% [ 74 =\ =\ =\ = = (%4

vesuuAn1sAaasEisnuEsatazUseliudssansanlagnisissuineunany
v a wva A = & ! ey Ao & o o v a wa = v a Y
Waelfjuansau aludruaduayuindndudmsunesdinnis welmnaainudulalunis
UuRnunauysaigy lnen1sidnsiufanssunagauaugiuigy (proficiency testing)

139N13U139UN ST UTIBUNATENI9BIUURNTS (interlaboratory comparison)
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[m'iﬂ’m@u@mmwmeﬂu (Internal Quality Control) J

nszmumsm‘uf»pJqmmwé'l’aaﬂsauﬂqunnﬁumawmmswﬂaau

( 1 X4 1 h
NITGUADYT
g J
( = $%4 1 h
N1ILAIYUAIDYIN
g J
4 o | )
N1INAEBUNIDYIS
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[msmuqu@mmwma’tu (Internal Quality Control) J

v o v

valfiAn1siaanAag19AuAN (QC sample) waiN1sNATaUNTUNY

Aqagslunsazyn (batch) FVuagnU

gl

( ~ )
A5NNEU
\_ J
( o | )
55UV IRVDINIDYNY
\_ J

a Ay a ¢
AdNN9INIIAAINS

AUV NTIUVDIEWNADINTS

AATIZH
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N13AUANANNINATETY (Internal Quality Control)

adas o

mﬁmwaa‘uammuzﬁumLﬂ%aﬁa‘lﬂﬂgmn linear range %3235 UNANZEY

N1INAHdYU Reagent blank /method blank

N1INA&dU Independent Reference Material

N1INA&daU Laboratory-fortified blank (LFB) / blank spike / laboratory control sample (LCS)
N1INAHdU Laboratory-fortified matrix (LFM) / matrix spike

o AL NS

msmaausz?ﬂ Laboratory-fortified matrix duplicate (LFMD) / matrix spike duplicate /
duplicate sample

7. n1Inagiau Control sample

8. NsVAdauTIvasiIBEfisaRUlA

9. nsvegdauRlegalagldindasdionsamaiinfiuansneiu

10. NISNUNIUII89UY

11. nMswsauigunanglueuinnIs

12. n1anmgau blind sample
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[msmfmaauammummwﬁmﬁa J

N1INSIVHOUANTIOULVBATDWNBLABARIN linear range
EDRROIINTNL R EY

1. 2A5129 blank wag calibration standards 6-10 AYNYNYY ATEUARNYISLYIY
2. ﬂgjﬁ]ﬁ linear range Iﬂ&l@ﬁ]’mﬂ"] correlation coefficient (r) #1389 coefficient of
determination (R?) tnaugin158au5u litasndn 0.995

3. A3318URAkIAITINUYAENEAYBY calibration curve

LONASUTLNBUNITOUSUIUN 5 WU1AL 2569
D9AUY AIFITTEU



-~ Calibration verification

Calibration verification standard (CVS) Lﬂ%ﬂumﬂmimmg'mﬁmmn
WaaTIneiu M393UNSHAR (batch) fisinafu w30RNER (supplier) i
fneuRuasIIATgIUldaie calibration curve aldunismiugauaa
aNAa3vas calibration curve IliRaseuluan initial calibration curve
aududu : IndiAsawiseiigananans calibration curve
A : Y0 10 #1919 vise un 12 dalua w%a‘v]inﬂ%ﬁﬁauLéuﬁqadqaqﬂiwﬁ
Y39ATIFDUITENINNNTNATIUADYUABLYA
INEUINNITHDUTY :

- 10% of true value
- AUITUINTFIUAMUA : ICP-AES 5% of true value:
- 99U UAN3AIMUARINNTSHN method validation

- control chart
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blank |

Blank : ng#lifiansnfaen153tAsnzi n19vi1 blank iivaliwilaindysyramauailuves

ashgaansiasze lilvfinnsuuidouannansiadl 1ndesdle wissuAuazaniizuinde
wUeldaail
\ J
/"Calibration blank / instrument blank I
- Telunisnegeau/ U%’U@usj%uﬂ%aﬁa WU 2%nsalunsn Wsedasazanafidiy mobile

phase &1%5ULASa9 HPLC, IC

\_ J
/Reagent blank / method blank I
_ TeiNans19dauad15LANLaZUNBUNISIASIUNISNAdauLduvn itnaau ldudusy

Tun1sIansalyl

L IASYULNBUNISIATYUAIDYILA LUAN1AZASLNUA DN

\_ P
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[ blank }
/Solvent blank

- 1152349 carry-over effect
- wissulag lda91nazane (mobile phase) dnlyluasnialasualnnsan

N

~

/

KSample blank %38 matrix blank
- T9lun1591 Method Validation

=

Determination Determination Determination
of LOD and of trueness and of selectivity
LOGQ precision and
ruggedness
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[ blank 1

A1UD 1 10% VBIIUIUATBEN TULARSYANITNAGDU
INEUINNITEDUTY :

- blank < LOD =) accept
- blank > LOD =) reject

- blank > LOD wagnan1inagay > LOQ mmmm) accept
(A29M5298UH analyte YuiUaulu blank #3aly)
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[ Independent Reference Material J

Independent Reference Material (IRM) : 71519 RM/CRM ilanau
§9U79

’3’?1915’1&5\1 (Reference materials, RM)
Fanfiduiaferfuuanadonfivmaiiodndeivautafissy dans
THHAMUBRNIZENNULRAUINIS L TUN5IRY5 LUNTSASIREDUENUR
32U

’3’219]}5’1@5&%’1159\1 (Certified reference materials, CRM)
Tandredefuwioufuienanmdngudseanlagasdnsiteuna
wiiil uagliAnaultanssyawilwvdevatadn wisutudiaawlal
wiuauifgadosiu waznisaaunauld Tnedsandunisiiveusu
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[ Independent Reference Material J
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VO N oA WD e

A15N15La9n LY RM/CRM

. A9Nanu1In
. 929U9N159LAS1ENAgdaU (AULTNTL)

Wad1s (matrix) TnatAgenun22819

Canuduiafeaiy

. LEDYIAIN

. Ansaaunaula

. A lsinliveu

. Ujiamauniazitszyluluiusesednansenin
. TUNUNBNY



[ Independent Reference Material }

aadudu : asauAguIaeilegeiiin
A2 : ieua 1 A%t viawenanisaruauana iUty
NUINNITYBNSU

- % recovery, % accuracy, t-test

- MUIBUIATFIUAUA

- 199U UANIIAMUARINNTTIN method validation

- control chart
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Laboratory-fortified blank (LFB) / blank spike /
laboratory control sample (LCS)

[Laboratory—fortiﬁed matrix (LFM) / matrix spike J

Laboratory-fortified blank (LFB) Lfluﬂ’litauaﬁmmgmﬁwi'mm’m
Yy ¢ v = Yy ) a =
Wuduaslunuasa laglyarsuinsgrunanuuduguasldluuTunmun
IR ERH

Laboratory-fortified matrix (LFM) L‘T]umsLaumsmmg'mﬁmmﬂ'sm
Yy @ ' v = Yy v ) a =
Wutuasluaiegs lagldarsuinsgrunanuudugwasldluusumum
MUNZEY

- LNDAFNTIOULVDIITVNAFY

- [WBN3I9EBY bias

- AFIVEIUNANITIUNIUIIN matrix VBIAI9E19
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Laboratory-fortified blank (LFB) / blank spike /
laboratory control sample (LCS)

[Laboratory—fortified matrix (LFM) / matrix spike }

ANULUNYY agjfluﬁzi'mﬁmﬁ’uﬁqaemﬁﬁ’ﬂ
ANA : 10-20% vasidagsTunsas batch
LNEUIINTSEBUSU

- % recovery MMNITUINTFIUNINUA

- %99UfUANIIAIMUARINNTTIN method validation

- control chart

LONASUTLNBUNITOUSUIUN 5 WU1AL 2569

D9AUY AIFITTEU

30



nauanUaN2 U9 recovery limit a1 AOAC

Table AS5. Expected recovery as a function of analyte
concentration?®

Mean
Analyte, % |Mass fraction (C) Unit recovery, %
100 1 100%
10 10~ 10% I6-102
1 1072 1% 97-103
0.1 1073 0.1% 95-105
0.01 10+ 100 ppm (mg/kg) 90-107
0.001 10-° 10 ppm (mg/kg)
0.0001 10-° 1 ppm (ma/kg) 80-110
0.00001 107 100 ppb (pg/kg)
0.000001 104 10 ppb (pg/kg) 60-115
0.0000001 10-° 1 ppb (pg/kg) 40-120
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[ NSNAFDUYN }

mMIneaausrludiagaieafuliiansiasau precision nsdiffaeeelansd
Faensinszvitioandn LOD (nsaakiny) mnadeudnaasld Laboratory-
fortified matrix duplicate (LFMD) / matrix spike duplicate
A7TUA : 10-20% VadRlagslunsaz batch
LNEUINISEUSY ¢
- % RPD, %RSD A1353103§1UNMUA
- Horwitz equation
- 999U UANTI3AIMUARINNTTHIN method validation

- control chart
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nauanuaN2luveag precision A AOAC

Table A4. Expected precision (repeatability) as a function of
analyte concentration?®

Analyte, % Mass fraction (C) Unit R3D, %
100 1 100% 1.3
10 107 10% 1.9
1 10-* 1% 2.7
0.1 10-° 0.1% 3.7
0.01 104 100 ppm (mg/kqg) 5.3
0.001 107° 10 ppm (ma/kg) 7.3
0.0001 10 1 ppm (mg/kg) 11
0.00001 107 100 ppb (pg/kg) 15
0.000001 10-¢ 10 ppb (pa'kg) 21
0.0000001 10-# 1 ppb (pg/kg) 30
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[ Control sample }

Control sample :
- fpgedifianudutiofioaty uasfiefiosnm
- fideidasmsiieseviedTutsunaiindidssiudlodnsiiviaguszan
A : 10-20% vasiiagnslundag batch
INUINNITYBUTU
- % recovery AMN3FUINTFIUNINUA
- 199U UANI5AMUARINNTTIN method validation

- control chart
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[ AsNAgaUYt1vaIRl819daLhuld J

fnagrananulivzfasdiidnesnan
ANUD : AUAMULANZEY

NUIINITEBUTY @ 52U % AULANANIINKANITNAFBUATINDU

[msmaauﬁfaaehﬂﬂ8168’Lﬂ'§aaﬁaw'§aL%ﬂﬁﬂﬁl,mnﬁifmﬁ’u J

nsnagaunlegelngldinsasiavisamatiafinansrany 1un1s cross check
- l9a399 AAS Wigunu ICP Tun1snagausiausuinlas
- 19589 Spectrophotometer iaunu IC Tunisnadaunauloasy
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[ N1INUNIUITNYNITU J

AT UUNINYBYANITNAEDY
ASIIFIUNITAIUIULAENTEE loUTBYA

¥ a g v = Yy @
n1slvAauNawmaslun1stunnuasUszuiananasdulaluadiugn
AauarAainsasesvayatvalasiunsgamng
VoY AN UiUNNABINYINBUALEINITANTIFOUAINYNAD AL

14 o/ v
daudaunaula
N133189UNA ATTTYVaYAIATUNIY 1YL YaRaee anweae/
ANTWAQ0E19 IUNTU/MAHIUA8EIN TaNAHIU KNagHay
ARMRE
Rl 9
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n1ssguiiguranie luvie sl unns

(Intralaboratory comparisons)

Junsifliszisanuaunsavesyaainsatnssiaiiios
- waUVINBYARINTVAFBURIBE LAY dae3Siinvun
- Usnfuwalagldadncsdl

T bias T4 t-test

< precision 1% F-test
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[ blind sample }

N1INAdaauU blind sample

- LDVARDUANTIAUTUAAINIADULBUNNIEIY
- ievngeulilevasynains

- H19ENANENNNTaYAAINS
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[ A19819N1530219 QC lunsaz batch }

[ Calibration standard (lowest to highest 1

concentration) _»[ Sample 3
[ Reagent blank J [ Sample 4
[ Sample 1 J [ Sample 5 (duplicate analysis)
[ Sample 2 J : Reference material
[ Checked sample / spiked sample ]7 [ CVS
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1 quauTy
CONTROL

PASS [

REJECT []|5N

é Lanmﬁ%’wﬂaaumsﬁﬁ"s%’amimuam@mmwu,azﬁmﬁﬁmuﬂﬁqaehaﬁi%’muqu\
AN InausinnssanFuazANElunSTadey Juatiu

- iAseailefld

- adgsnmaasiiagnsildaruauannm

4 auilunsléfagnanruauannwlunnyadagnedufiu

- Fvedeuidanududou geen Ttunsuiidesnruaunatstunay
- YSuaufieg1ealidnuauannuaiiiia magaudne

- arsfvesnudunuusest wiaiduasiasn
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dusununagaunuIuginase MeeUfuRn1sneeniuaNLATacila d15tAll 613
v & A qQ yo v a o
wnsgrulnduldauunnsgiu wazmealvdulalunanisnagaudasinudnuiunisg
nagauflgeAIuANTEINNYY UeAsIaalu 6-8 WinvasdlRgNTITiNITNaGaY
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N1SAUANAMAINATEUBN (External Quality Control)
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Evaluation of participant performance

against pre-established criteria by

means of interlaboratory comparisons
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N15L139UNITUIHUNEUNATEWIN U UANS
(interlaboratory comparison, ILC)
Design, performance and evaluation of
measurements or tests on the same or
similar items by two or more laboratories in

accordance with predetermined conditions
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F a o
= N13UIztUAANIN (quality assessment)

CRUALITY
ASSESSMENT
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1. EURACHEM Guide: Guide to Quality in Analytical Chemistry. An Aid to Accreditation.
Fourth Edition 2026

2. American Public Health Association, American Water Works Association and Water
Environment Federation. Standard Methods for the Examination of Water and
Wastewater. 24" ed. 2023

3. AOAC Official Methods of Analysis (2016). Guidelines for Standard

MethodPerformance Requirements Appendix F
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