AnwLNgIAaNALAAUIINAIAU lULLUUBUVBINISIASIZVAaD LSA
Tudeiadl
Tolerance for the uncertainty of chloride analysis

in chemical fertilizers
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ABSTRACT

Tolerance of uncertainty on chloride in chemical fertilizer was study of usage data from the
method validation of chloride (Cl), sampling and analysis to be combined. The result of method
validation, Limit of detection (LOD), Limit of quantitation (LOQ), Trueness and Precision were passed.
All acceptance criteria, LOD and LOQ were 0.24% and 0.80% Cl. The measurement uncertainty from
the method validation was assessed. The results of analysis showed that the acceptance criteria. The
uncertainty from the sampling and testing at low concentrations, middle concentrations and high
concentrations (6.50-67.41 %Chloride). Tolerance of uncertainty on chloride in chemical fertilizer was in
the ranged 0.68-11.91%
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2.2 Jwnansaranefiesns Ui 5 - 10 Jadans sisemuauminzaunuUInaaITLTy
vosie81s laviaguruy v 125 daddns Autindu 50 faddns veaansazany Potassium chromate
asly 3 - 4 vien

2.3 thansazaefeslammivasarats Siver nitrate ufsqagRvglnngnauidauunives
Silver chromate (Ag,CrQOq )

2.4 Sufinveya uazduInma

3. aanuilalaveidinsvinaslse

2.1 MIAIAALUNITATIINU (Limit of Detection; LOD) Tasaiatuni1sinsuSuias (Limit of
Quantitation; LOQ)

3.1.1 Fasoenaiiluiinaslse viasesnsdiiiusunanaslsasi (Sample Blank) $1uau 10 €1
3.1.2 Audumsiasee wuieriuisieseive 2 Inevmsieseninaiunnaeiy Juay
1 gudunan 10 Su

3.1.3 tufinveya Auruman LOD wag LOQ (Eurachem, 2014) Aaigns

LOD = 35,
LOQ = 105,
o 1 1
WD S =S, [—+—
n np
S Ao andeuuunnsgudmiuntsAiuan LOD way LOQ
So ﬁamlﬁmLuummgmmﬂmimaau Repeatability 999 Sample Blank
n A9 TIUIUGIVDIRIDYNINAADU
Ny A9 91UIULG1V04 Blank

3.2 ﬁqﬁ]ﬂmmgﬂaaﬂ (Trueness) AAILTIBS (Precision)
32.1 de¥aneadefusoaasTanensds sgdumnuiaumy LOQ # nang g sEAUAITLYY
ay 7 4
322 fudumsienen wudeduiieme 2 laevhnsinsgidinauanmaiu Yuae
1 gudue 7 u
3.2.3 Usziiuan Trueness lnail3ouifiouaiilafuaiisuses inaminiseeusu % Recovery
95-105%, 97-103% Way 98-102% wazUseiiiuan Precision 1ng HorRat (Horwitz’s Ratio) lnauen138es3y
<1.3 (AOAC, 2016)
4. UYswdiuan dumanaluiuusu At uneun TATENAI887 TUNDUNIIINADY LAYA U
nuAmALAReuTeIUTINMuAaslsAluYBiAd)
0.1 uwusiesnaleoiadl (A) wu 2 aau (AL A2) aae 1 Alansu wanhewed AL A2 suuadu 4 a
(Eurachem, 2019)
4.2 mﬁaaéwﬂamﬁﬁa 8 aau iegeiilaldufiunsingen wuRenduisiengive 2
TneshnsliaTeniiossay 2 AU Auag 2 91
43 dumeenuliuuususwuneusiouiiens wartunoulinsenanolaluewnd sugas
U= %RSD == x 100

Lflla u = ﬁ'ﬁﬂmmﬂ%u
% RSD = Relative standard deviation
SD = standard deviation
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Ue = \/(usamp)z + (uanal)2

1)) Uc Combined uncertainty
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1. psaounnululnvedidiinszrnaslsn
1.1 1Jizmmhn@?nﬁqﬂﬁmmm’%miwﬁlg LLazUszmmﬂﬁﬁwqmﬁmmsmwmumaﬁ WU Aede
WU 1.18%CL AP adsauuaAsg L (iU 0.08%CL AuanA1 LOD Wag LOQ Wiy 0.24%CL uag LOQ
U 0.80%Cl
1.2 ﬁgaﬁmmgnﬁ?@q (Trueness) wazAduLfies (Precision)
mmaaummgﬂmyaa Tnem1A1 % recovery m@qi’aqgwqﬁa WU % recovery l5EAUAIY
WY LOQ 1 nans G agfius&mnmsﬁmiaau%’uLLazmimwaaumwmﬁm Tneusziiuan Precision 910
HorRat (Horwitz’s Ratio) A LOQ ¢ naa a9 asﬂummsﬁmsﬁam%’u <1.3 pusnseit 1

A13197 1 Naﬂﬂiﬁﬁ’)f\]aaUﬁ’J’]ﬁJQﬂ@aﬂLLa%ﬂ’J’]@JLﬁSQ

Concentration Accuracy Precision
(%Chloride) %Recovery Acceptance criteria HorRat Acceptance criteria
LOQ (0.5 %) 96.0 95-105 0.97 13
5 (2.05 %) 102.7 97-103 0.39 13
Na19 (47.56 %) 99.5 98-102 0.26 13
73 (66.39 %) 100.2 98-102 0.23 13

2. ﬂsmﬁuéwmmhiLLﬂuauiu%umauﬂwsejmﬁaaéNLLazmsmaaU
inamaaaedeunaAiliuusureInisinvesUinunaslsaluysiedl Tasduinainaiam
LUUULIUIINMTAUFIDE19WALNITNAGOU T1929AITNTLIT U 11.91%, 2.68% uay 2.91% F19AIM
UTUNATE 1NITY 3.62%, 6.79% WAy 2.51% LLazszhammwymyuqﬁ MU 0.78%, 0.89% Az 0.68%
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13799 2 mAulakuleuesUsununaslsaluluied

uncertainty

Concentration %Chloride
Sampling (%) Analytical (%) Total (%)

6.50 10.96 4.66 11.91

Low 14.85 2.38 1.24 2.68
20.29 1.22 2.64 291

26.57 2.92 2.16 3.63

Medium 38.02 6.16 2.86 6.79
47.35 0.68 2.42 2.51

66.27 0.18 0.76 0.78

High 66.95 0.40 0.80 0.89
67.41 0.02 0.68 0.68

ajunan1mnaakazdalauaLuy/Amuuzln
nMsfnwnnamaaIniad suresnsiausinunaelsaluysind Tnsvnisameaeualylavesis
Jinsgnaaslsaluysiad 1 ehunyszifiuaianuluuuueuresnisin wazinsvaaoudaog ey e
nsnsavaevaulylanesifiinseviaaelsnluysiadl n1smaaay Limit of detection (LOD), Limit of
quantitation (LOQ), Trueness wag Precision WuU21 A1 LOD wag LOQ N 1fU 0.24%Cl wag 0.80%Cl
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v v

ﬂﬁiJi”@Uﬂ’JWiJL"UN‘UUG]I’] AGENIGN (6.50-67.419%Cl) ummmwmmmﬂaauaduﬁm 0.68-11.91%

nqsﬁqwaaﬂu35’81ﬂ°l%'ﬂiziﬂﬁuﬁ
1511Lﬁuﬁll@llaIUﬂqiai'Nﬂ’NllL‘U@NUWWUﬂ']iWi’J‘U’JLﬂi’] ‘Vi LW @WﬁQ‘HLLa EJUEJUQQ'Jﬁﬂ’]iWu’]@J’]ﬁL%I‘N
ﬂ']iVlﬂﬁ@U')’]ﬂJﬂ’J']ﬂJﬂﬂmaﬂ LLNUU'] U']LSUE)E]'EJ 'ﬁ']ll']ﬁﬂa@‘Uﬂa‘U‘lﬂ aﬂsﬂaI@LLEN Iumimﬂ‘u LLauUdﬂUI%ﬂQMMWS
YOINTANMINYAT MunTzIvTYRYe We. 2518 LLﬂiﬁULW:uLmﬂmmw%zyagmqg (21Ut 2) n.A. 2550

LONETD19D

USEMANSENTIUNUATLAZENNTAL 1589 ﬁmumﬂiiﬁ%mim’gﬁLﬂiﬁzﬁij&ﬂﬁ W.A. 2559 (2560, 4 UNT1AY).
FIVNIYUNY. W3l 134 moufiely 2 <. 111 85,

eIENG Toanann. 2543. 57@3714751/7?!. NTINNL: mﬂegmilgﬂ%m AQEINEAS UATINENSENUATAERS.

AOAC. 2016. Official Methods of Analysis of AOAC International. 20th ed. AOAC International,
Maryland, USA.

Eurachem. 2014. The Fitness for Purpose of Analytical Methods - A Laboratory Guide to Method
Validation and Related Topics. 2nd ed. Available from http://www.eurachem.org. (30 Nov.
2021)

Eurachem. 2019. Measurement uncertainty arising from sampling: a guide to methods and approaches.
2nd ed. Available from http://www.eurachem.org. (30 Nov. 2021)

181





