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Reliable: anuinreneussdoyan lnanmnagod
Recogniged by scientisty worldwide:

wieuiey doya tag goNTUNANINATOUVDIAI0E1
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Resources: : Uszrganlyaie nal lunsnaasy
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UYNUDI GLP aw AS 2830.1 N S
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fodAnfrmidorulumsdiinsiinadoumaniilng
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- Performed : Ujuniu

- Monitored : msnsdvdou/1ilns:00
- Recorded : uunnuoya

- Reported : swgouma

e Australian standard :AS 2830.1 -1985 :Good Laboratory
Practice part 1- Chemical analysis
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GOOD LABORATORY PRACTICES T
FOR CHEMICAL ANALYSIS

Practice - Provides guidance : clﬁ!mﬂn&ﬂﬁﬁ}a
Procedure - Provides direction : 1fifimuaenanssnia

e AS 2830.1 dludeimuadmsiu technical
COmpetenCe Lag gOOd management
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QUALITY ASSURANCE (QA ): £ %
N 4

* QA describes the overall measures that a laboratory uses to
ensure the quality of its operations. Typically this might

include:
— A quality system
— Suitable laboratory environment
— Educated, trained and skilled staff
— Training procedures and records
— Equipment suitably maintained and calibrated
— Quality control procedures

— Documented and validated methods
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QUALITY ASSURANCE \("yg

* Typically this might include: cont.
— Traceability and measurement uncertainty
— Checking and reporting procedures
— Preventative and corrective actions
— Proficiency testing
— Internal audit and review procedures
— Complaints procedures

— Requirements for reagents, calibrants, measurement

standards & reference materials
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MIAIUANFIRINTN (Quality control) Lﬂ%i%ﬂ‘u

J oeiya clﬂ

UANNITAATIZR N0 Lﬂﬂﬂﬂﬂlﬂjﬂﬁuéiuﬂﬂﬂ”liﬁlﬂi”l%ﬁhﬁ

I
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* technical competence of staff
\
*suitable facilities and equipment ¢
: ic ‘
* Documentation (

* Training
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® ﬂ ’] j’ ﬂ ’] 1_' F;l 1] E'l m ﬂ ’] ‘N ( Quali ty control ) RO

+ 1. MIAUANANAIWME T (Internal QC ) : control of...
— Contamination
- blank

— Trueness (bias) : recovery check

« CRM/RM , spiked samples , blind samples ,control sample ,

conrol standard
— Precision

 repeatabillity , reproducibility ,intermediate precision etc



£\

LABORATORY ACCREDITATION

DTIANIURNIUNTN (Quality control )\ " gy

- 2. MIAMVANANNIUNEUAN (External QC )

- manfSauiiaumsnagauszwingasljinms

(interlaboratory testing)

- marn N inlaAsIMInAgauANNE U

(Proficiency testing programme,PT)
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Proficiency testing:

evaluation of participant performance
against established criteria by means of
Interlaboratory comparison

Interlaboratory comparisons:

organization, performance and evaluation
of measurements or tests on the same or
similar items by two or more laboratories

In accordance with predetermined
condition
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M3UsZNUAUNIN (Quality assessment)
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QUALITY CONTROL \  BLADSS '

\

Use/accept

-~

MEASUREMENT
PROCESS

AN

v o d v
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specificat|pn
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Precision : anuias . anulnahasuesnansia
31 Iaei 1uaasnenndeauuinnsgiyd (Standard

deviation, SD) wsedniszanivesnnuuilsisiu
(Coefficient of variance, CV)

U

ANUAANAIABITZUY (Systematic error wistype B error)

JABIHAUASINUAD19DINYDNSU ANMDHAVHDADIN

B|aS AMNLIBNLDYS INeDe Han195LHIA IR aHINMS

Y
o

Bias maﬁﬁjmﬁ’u Trueness
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Accuracy : The closeness of agreement

between a test result and the accepted u
reference value.

Y A Ao Y v 1 9 A ~ Y,
> ﬂ’:l'lllclﬂa!,ﬂﬂﬂmﬂﬂﬂqﬂjﬂqﬂﬂUﬂTQTQ@ﬂmEJ'EJlJT]J

* Note : the term accuracy when applied to a
set of test results, involved a combination
of random components and a common
systematic error or bias components

* ena1T ISO 3534-1 Statistics-Vocabulary and
symbols



combination of bias and precision of an V

LABORATORY ACCREDITATION

analytical procedure,which retlects the closeness of \ " §f
a measured value to a true value.

Accuracy —Vvs- Pregision
Accurately / \ / \ Precisely
Imprecise \/ \ / Inaccurate
Inaccurate / \ / \ Accurate
& Imprecise \/ \«J & Precise
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Replicate : repeated operation occurring within

an analytical procedure. Two or more analysis for the

same constituent in an extract of a single sample
constitute replicate extract analyses. n1stasiziglag
A5NIIALINUNINITUIBNIT

Duplicate :usually the smallest number

of replicates (2) : 2 samples taken at the
same time from one location. msinsnzii 2

M

1aed 5 M INHNINITZUIUNNT
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Repeatability&Reproducibility \_J/

Precision %3 szayu (1SO3545-1)
2/~AWithin-run precision
* Repeatability
sAIntermediate precision
* Within-laboratory reproducibility
(a19an aanTediionTen1an)

Between-laboratory precision
* **Reproducibility
awszinaaian validation studies wse PT
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Quality Control sample (Qc sample): i

| ]
A v A9

v 1 A 3 i{ = Y = =
mamqmmmmum@ma’mu HASULEDYTININ UAINADINTT

a J 1 d' 9 A (Y Y] 1 d' o 1 o
Anszvedlulsuanlnameinuaiegisniegszin

Quality Control standard : standard #
T¥miuguasnImAITINIINANAZLHaIN U TFh

A 1 9 A (oY) (oY) | ¢d' o 1 o
Cal.curve ﬂ’JiﬂJﬂﬂﬂmﬂfNﬂ‘]J @]’JE]EJN‘VWH@QTJ§$%1
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Spiked sample : sample+standard

: ANYY % recovery #1%5UMIA 1NN matrix

Volume standard added

Volume sample
&8

L)
.’
\a/
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o ’)ﬂﬂ‘l/lﬂJﬂ’J’]JJLﬂutuaLﬂtl’)ﬂul,l,aumﬂﬂtl'iﬂ’]‘w U
auummuu LA amwaLwa‘lwmmuauﬂum‘s‘lﬁzjo'\umu
'JmmJ5%1\1ﬂel,umS'Jﬂmammaauauummvu

* reference material: RM

material, sufficiently homogeneous and
stable with reference to specified properties, which
has been established to be fit for its intended use
iIn measurement or in examination of nominal
properties

VIM 2008: International vocabulary of metrology — Basic and general concepts and associated terms .....
www.bipm.org

{in15u818A274 8 notes = (ISO Guide 99)
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Tanavassusas: cerlified reference material : CRM

ARYAADNNAY mwmmuumumm@mmm NIRN A
LAY e l432 s SiuneT
ANRANNAUATH

o & reference material,accompanied by
documentation

e Issued by an authoritative body and

 providing one or more specified property values
e with associated uncertainties and traceabilities,
o using valid procedures . VIM2008
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1.a15N809n15a59a 01

1 a J Yy 9
2.%9UD9N1TAATIZHNATOD (AWVNUL)
3. Matrix 1naAganUa0819

< dy . | (V)

4. 9NULUIUDIAYINY
518085 NN
6.U511%1

7.0l ey
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* m51% CRM/RM #09
A11994 traceability |
matrix,Juvuaegy ,
Jf1i@au condition 7
s¥i) lucertificate 914
RENGE:
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Internal Quality Control; IQC &g

1. Initial quality control
— Initial demonstration of capability (IDC)
— Method detection limit (MDL)
— Dynamic range (DR)

e 2. Calibration

* 3. Batch Quality control
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Limit of detection (LLOD) \J/

< ' ¥ v o a Y
+ LOD 1uA1AMN NI UFFAURIAITNARANNSG
AATIZH NAINITDATIAIA LA
= o) Vo _ [
- LOD mausunauansnludyaunad (signal , S) 1ilu 3
LNNUBIF U UTUNAU (noise, N)
— Instrumental detection limit (IDL)

— Method detection limit (MDL)
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IDL Lﬂummwmeum@mmm?‘ﬁ SIRIN1TILATIZT %\‘1
ANNNTN ﬂiﬁiﬁﬂLﬂ?@ﬂN@Qﬂ

111 IDL1IAAINN1IRA LU AYALRNLATAINE D1 10 A5
ATUITUATLRAY LAY SD

IDL =X, + 3SD

X, ANRALIDIMLAIARINILNAADLILATEIHE
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VDL Lﬂummmmeum@mmmﬁ AAIN1TIATIZI T
a3 E AR N Ada LT

N19%1 MDL Aa4S AR AN LU AYANLLLIARNS
(matrices ) WNaUFARENG (Sample blank) ANL114013

AATIZFUNUAUALATIZIT AN A1 FLFATUARULTN

MDL =X_+ 3SD

X ANAALUAILUAYANTLULARN TN A UAI RN



@ ] LABORATORY %EDITATION
2. 151171 MDL "

1 3LﬂmzﬁmmmwﬁQ@ﬂ'NﬁVLﬂﬁmaﬁ'ﬁLﬂfﬁz:ﬁ (sample
blank) Im%ﬁﬂLﬁugmm?ﬂummmmﬁq AT UADULINUBINT
AT D1 10 AT ANRANTIUANNENTWTRLEN Dl
NELALNIINNINTFIU ﬁmqmmﬂ'ﬂmﬂmﬁ'mmummgm

(SD

blk)

— MDL = mean blank + SSDblk
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Internal Quality Control; IQC u

* 1. Initial quality control

<
1.1. Initial demonstration of capability (IDC): 1uns

Y A Jd 1 5
NIUFADUANNTTNITDUDI AR FA I AN E R R YRR T

52821901199 (repeat periodically) G1HSUITNS

Y Y

Aa Jd o v v
WUANINITHT U u@ﬂéﬂqﬂuuﬂqlﬂuﬂﬁlﬁcﬂjuﬁﬂﬂ

Y

Ay a Jd v
sensitivity ﬂl@ﬂ?ﬁﬂTﬁ’J!ﬂﬁT%‘lfiuug{’Jﬂ



D

a d v . a\
TagN5ANIITHA0E1S NIAS8NIASNISIAN analyte O
14 reagent water (LFB) 31434081908 4 AIDE1

Y o L . . Cé ﬂ:'l Y Y ]
UAIAIMIMAT precision , accuracy BINaT lndzABI I3
a c’z:i v Y Ay
MunanNgansUlaluunazIsms
* : Standard methods for the Examination of water

and waste water., 20 th ed. 1998. 3020B. and

*:Csuros Maria. Environmental Sampling and
Analysis for Technicians.Lewis publishers.London
.1994.
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Internal Quality Control; 1QC u

* Precision %BRID = SD*_]'OO
X
> e, RETET = found _value <100

true_value

) S v Y Y 1 an n v 9
. dunuNneeusy e luuaazasms 1'1a52y aa51% control chart

Y
* Accuracy 19 mean chart (x chart)

* Precision 19 range chart (R chart)
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Internal Quality Control; IQC N g

T-test : 1nf3anNeun x NUA191999U¥99 CRM/RM
Horwitz equation : RSD_,% = 0.66*2 (1-0.5l0gC)
o~ Y Y
INUNNDUSV A Accuracy,% = 100+/-RSD.
Precision,% = +/- RSD,_

9 = v
RSDr mﬂm'i‘inﬂﬁﬂualuwmﬂgmlmimfJ’Jﬂu

! 9 A oA )
(RSD, 91nMsnaaoua1etielgiams = 2 10510
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Internal Quality Control; IQC N g

+ 1.2 Method detection limit (MDL) : #09NAa0UN1A
1y, 1 d'd 1 c:' o Aaxl a\ ol
MDL U9949M139919NN matrix ﬂ@HV]%%HT’J‘ﬁﬂTi’JLﬂiT%Wblﬂ

Y o) % = | g}J Al
la311 wazals Mglazase (MIDNUANUHUIETTY)

Y
QU

. Staff 1M3A0IININIUTOU MDLAYY LA NAASIN

y A : .. axAq Y =K o

M35 USurlasunsealionse modify 350 1% IMuNABIN
MINIUFDL MDLAE 15UAY A1 MDL HAAITHIN

pooled data UDI1IA18¢) analysts.
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Internal Quality Control; 1QC ey

* 1.3 Dynamic range (DR) : working range

' A 0o AxA o 9y 9 = .
. naUNITUNITAATIZH a9 11/ 1% Aoed@nu1 dynamic
' ' 9y 9

range MUNSHY 11T AIANUUNTUYDN standards

1 d (Y Y 9 1 1 a 1 A
HADZAANIA 1A ADI ANINAI I DU 10% LAz
9 v A Y Y o Y
A9 IANANUIVTUAFA LAy FIFANY

. P - — A g i e i s TN —r——— A ————

R P ———
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« 2. Calibration u

— 2.1 Initial calibration :

* blank

]

' (o )4 [/ . R 7 v I ~ 4
IANVON calibration standards 9E1NHOE 3 A11NOE

114%34 linear range. Correlation coefficient, r: 0.995-1.000

= Continuing calibration standard (CCS) : IR standard

naﬂﬂan curve Tﬂy?wa15wﬂgﬂmﬂyn?wm1a curve (+/-5%)

A A Y Y A v I 4
ﬁﬁ@ﬂﬂ?13J!6113J611u1’)!1’i3\113ﬂ11°b’?\7?‘b’\77u
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Internal Quality Control; IQC N g

e 2.2 Calibration verification :

< . . ' 1A 1
T UNTNIUEDY calibration curve I MHANEY 11910

initial calibration curve Tagn15a calibration blank (L@

. . . . x & [ 9y 9
calibration verification standard (CVS) FULUAIANUIVNUU
VDN mid point calibration standard ( check standard) NV

I ; ) A 9
NAUAZLLYI NN 1n1tial calibration curve lupouEuaY

Y Y v [
315 b Q'ﬂ‘i/]"lfl“ll'é]\‘iﬂ"l'iﬂﬂ Has NN 10 91IDY
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21AAd check standard (CVS) 81N +/- 10 %

- HwnlsndansaziidamaasAnmilam wazidsuilse

LA lau

fMANUa4 check standard (CVS)HINNIT +/- 20 % : YA
’Jl,ﬂ’i"lw‘n Ll,ao,l,l,ﬂylelmuﬂTﬂHWI Initial calibration curve Glml
LA I,’iu’Jl,ﬂ’i"lw‘nmaﬂ"N‘nﬂﬂmﬂ calibration verification ‘n

1l asianntia il

@1al4 criteria mﬂmimum_u‘[ﬂﬂ control chart N 4

2
WCAIUAN system performance lan.
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\ BLA-DSS '

3. Batch Quality control : AaadnaluwiAaz batch ABILUW matrix
LARINY
3.1 Method blank (MB) : Reagent blank

Wnau+ reagent Matakas 1 faatng Tunn 9 20 mat
138 1 F18819 / batch TUNTHN batch 11 Wasnd1 20 Aadna
AATIEH Reagent blank nﬂﬂ%ﬂﬁﬁﬂfﬂﬂﬂﬂ%ﬁﬂ calibration curve L&a®
ﬁé’amﬂi’ﬂﬁ’qaﬁiwﬁﬁmww”m”ugﬂ q

*AUD MU NV VTN NS VLRI NATOUNITBLAAY matrix
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Internal Quality Control; IQC N g

Guidelines for qualifying sample results with consideration to

reagent blank results :
1 Y 1
* §1 MB 1198031 MDL 4@% sample resultits 319031 LOQ :
no qualification 1is required

1 1 1 Y
* §1 MB 310n31 MDL 16 1108031 LOQ 11ag sample resulti:s
110N LOQ LaA4I b MB ¥ analyte : qualify the results to

indicate that analyte was detected.
Y ! ! 9y o 9111
*01 MB 4100231 LOQ LLAANIT ITADININITLD LU

0 v . 9y ! 9 o
*EE11131 trace analysis : 1 MB 3101031 MDL LADIIINMITUA 1



Internal Quality Control; IQC

3.2 Duplicates :

Randomly select routine samples to be
analyzed twice

RPD , %= (X,-X,)100 /X
X, =conc. of result 1 , X, = conc. of result 2

X = average
evaluate Tas control chart (range control
chart/means chart) wienasivensy

£\
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\ BLA-DSS '



naitmualaeiialives Precision (AOAC) o

3K

ACCREDITAT|ON
\ BLA-DSS

>4

Yy v ci
ANNLUYNUYHVDIA1ININ

100 %

10 %

1%

0.1 % (1000 ppm )
0.01% (100 ppm )
10 ppm

1 ppm

10 ppb

1 ppb

RSD, %

L & L W DN
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If out of comtrol :reprepare and reanalyze the sample
N9 1/20 429819 W30 1 #9819/ batch
Ci' 9 1 v 1 o oy, . 1
(N8N 20 AIBEI) F11TU matrix LAALUTLAN

RPD = Relative percent different

*A314 @]13Jﬂ’3'lllm3J1$’dllﬁﬁ’i%ﬂLL@iﬂ%ﬂﬁﬂﬂﬁ@Uﬂ%@LWl‘ﬂg matrix
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\ BLA-DSS '

« 3.3 Matrix spike (spiked sample) / / Matrix spike duplicate

), a .. an A .o
. o lun15Us21u bias t1ae precision Y99I TN matrix N

WanasnNy

o [ a v | ~ a Jd YA
s mﬂﬂﬂmsqmm analytes a4 UMD 1NNITAATIZH 111
Yy 9 . o o
ANUANVY Uszunm 2 e original sample ?I’”IiJTiﬂ!,%E)
oY) ! YA Yy 9 1 1 . . Y
mﬂmasm“lmmmmmuag“lwmwm calibration curve hlﬂ
1 o d /
Tunsan 3wy
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\ BLA-DSS '

q " 9 1 A (oY 1
51195904 analyte AN 09 1N 5 % V04 15019507081
AU % recovery = (X3 -X)100/conc. of added

X, =conc. of spiked sample

AU RPD, % =(X,-X,)100 /X:
A J

. evaluate 198 means control chart b9 range control chart ¥isoincy

w2 = 9 a 9
JONSUND19D9 b

o (oY 1 (oY 1 H 9) 1 (oY, 1

*119N9) 1/20 A19819 130 1 A19819/ batch (NN 20 AI0E1N)
A15U matrix Uaazdsznnm



d o Y
!ﬂiMWﬂTﬁ”ﬂ?ﬂﬂﬂ???j"Uﬂq Recovery limit (A0AC) LABORATORY%EDITA N

\ BLA-DSS

ANMUVNVHUBITTNIN % Recovery
100 % 98-101
10 % 95-102
1% 92-105
0.1 % (1000 ppm ) 90-108
0.01% ( 100 ppm ) 85-110
10 ppm 80-115
1 ppm 75-120
10 ppb 75-125

1 ppb 50-120
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Internal Quality Control; IQC u

* If matrix spiked duplicate results are

&

out of control , i lu Tagasus

TN L
‘Vi%l' 21975 standard addition
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\ BLA-DSS '

. 3.4Laboratory control standard (blank spike)

. standard inTuanududu fiu13hmsnadeuive
AIUANAMNINNTONAUNMINATOUAI0E19 TULAAL
gANINATDULAZIINaNINAT UV TZIUAUAIN
Taoulsouieunuinamivie lenms waea luunugll

AILAY
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Internal Quality Control; 1QC \

3.5 QC (control) sample / Blind sample

Control sample : [Wumoegi
inowithatioAgoniu
Hldngsnmnaandoomsiionu
ﬁm“oﬁﬁaamsﬁmsq:n’ag‘luﬂSmmﬁIﬂa”lﬁaaﬂ“U m“oashaﬁmagllsm
USumaungono
msifiushw, nuzAss lithinddesaidondmm

nSatidnlaouu
oo lindsumlasius-nonodunoumstd wuli
ssmatiieilathigeemnidom
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Internal Quality Control; IQC '
» 41Control sample mﬁWﬂTﬂ]ﬂﬁ@mﬁﬂﬂ’JﬂﬂN

9 .y} Y, 1 I
AUNNNIDNNUMINATDUAIDY N LULAaz A
AISNATDULAZHINaNISNAgeUNIUT 2 U

= Y} Jd A ) ]

AuN N TagrfsesumeunumnamMniolyns nases
TutwununIua
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\ BLA-DSS '

Internal Quality Control; IQC

3.6 Confirmation of the Instrument’ s status

« 3.7Cross-checking by using difference method or
technique

* 3.8 Recheck of retained sample



o £ =\
HNNQNﬂQUQN: Ly

CONTROL CHART

o uJmﬂimmwmmmmumiﬂi ZAUAUNIN 7

A A

Llﬁﬂﬂﬂ\‘l ﬂfﬂllNﬂﬂﬂ@]%tﬂﬂﬂjuiuﬂﬁgﬁﬂﬂuﬂﬁﬂﬂ@

J

1W3040YANNNTANTIZY

I~ P~ A c:'c: 3 1 9 Y 9

* uunugl nsenINweuIUaIIN Taglytoya
d' a\ a a Jd A 1y 3}1
NNAVINNITNAN/NITAATIZHIAYIN UK A1 AT
1 d' Y] 9) 9 o A d' LY
ADIUBINULAD IFNITATUIUNIIADS LND 195 LS
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“Out-of-control” events

12534506789101234536789201254
Run Number {or Time, Date)
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® standard solutions

‘reagent blanks
‘ natural samples
‘spiked sample

é synthetic samples
é CrRM
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mMsUsziupa laeld Control chart -

a J
— Means chart (Shewhart chart) : U311 control sample
130 control standard 10-20 51 (¥i30N UV AN VDS

control sample/standard) @ 314 control chart 1qg
e Central line = mean
« UWL= mean+2S ; LWL= mean-2S

e UCL=mean+3S ; LCL = mean-3S
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1.Standard methods for the examination of water and waste water.

APHA , 22 " ed. 2012 ( part 1020 B, 3020 B)

2.NATA Technical Note No.17 : Format and Content of Test
Methods and Procedures for Validation and Verification of

Chemical Test Methods.

3.NATA Technical Note No.23 :Guidelines for Quality control in
the Analytical Laboratory.

4.Csuros Maria. Environmental Sampling and Analysis for

Technicians.Lewis publishers.London .1994.
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