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Method Validation on Analysis of Water Soluble Potash in Chemical
Fertilizers by Atomic Absorption Spectrophotometer
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5. UNANLD

msfmumaiiansiieseidevesiesUfiRnsiiieliliundsainszsingndes usiugy 1ud
et awnsadrsdeldnunasguanatuianusidu Sdsvinismeaedagliisnisinsesin
Umnalnunsiiazaneildludend fadulsiresfoinslinseile dinidouasiaminanuns
Wwad 8 AauUasainisnasves Official Methods of Analysis of Fertilizer (OMAF, 1987) 1ag
YINA1SANWINT mmgﬂéfaa (Accuracy), AT B (Precision), ¥39A213L T utdunse (Range and
Linearity) wag ﬂ%mm@ﬁl’wqmﬁamﬁﬂ%ﬂﬁ (Limit of detection) 3tA51g% Certified Reference Material
(CRM) 3 szdiufie iamidudusziugeaints CRM gns 0-0-60 fimuidudussiunatanints CRM
gns 0-52-34 LLazﬁizﬁummL%m%’uﬁwmmsﬁamqﬂa CRM gn3 0-0-60 111A"1 Range and Linearity
wudwﬁaaﬁﬂmé’umﬂumﬁme:ﬁﬁmiwLmal,%wagﬂmm 0- 40 meg/L Eonte1a 0 - 16 me/L Fadl
A1 Coefficient of Determination () iy 0.999 udranisldam mduudaniannsaiald
(LOD) wiriu 0.47 % warUnausanilannsodiaszsiuagseausald (LOQ) Wiy 0.96 % 19NN
Usziiusaagniieslaemial Recovery Tusedugs nans uawen lévinfu 99.87, 99.67 way 99.50 %

ANaAU Uselilu Repeatability precision lagld Horwitz's equation a1 Horrat vindu 0.73, 0.60



way 0.27 91Na10U WazUssiiiu Intermediate precision Taely Horwitz's equation 9@ Horrat

Wiy 0.53, 0.52 Uag 0.30 MUANU  FIANNLANINAANUEIUNMUTINTEOUTUAILNINTFINEING

Abstract

Development of method on analysis of water soluble potash in chemical fertilizers by
atomic absorption spectrophotometer in order to achieve the result which is accurate, precise,
reliable and referable to international standard, the analysis method validation is needed. The
Fertilizers Analysis laboratory, Office of Agricultural Research and Development Region 8 has
modified method of the Official Methods of Analysis of Fertilizer (OMAF, 1987) to assessed the
range, linearity, limit of detection, limit of quantitation, accuracy and precision. The certified
reference material (CRM) including BCR 113 and SRM200b which contain 60.39 and 34.61 % K,0O
respectively, CRM with matrix sample (CRM + Sample blank) were analyzed. The characteristics
of the method showed that Range was 0-40 meg/L, Linearity 0-16 mg/L and Coefficient of
Determination (r?) 0.999. Limit of detection (LOD) and limit of quantitation (LOQ) were 0.47 and
0.96 % respectively. The percentage of recovery of CRM with matrix sample at 3 levels of its
concentration including high (60.39 % K,0), medium (34.61 % K,0) and low (1.00 % K,0) were
99.87, 99.67 and 99.50 % respectively. The repeatability precision at high, medium and low level,
which were evaluated by HORRAT values in CRM with matrix sample were 0.73, 0.60 and 0.27
respectively. The intermediate precision at high, medium and low level, which were evaluated
by HORRAT values in CRM with matrix sample were 0.53, 0.52 and 0.30 respectively. All the
values achieved from the analysis were referable international standard. Therefore, this validate
method was fit for the intended use.
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Jowed (2551) F933nsAsginUTnalnusiiazarsdnludoedfildegludagdu (Huisnisd
nvan1sguneuy WUSuUse AnwUas uasiaiuiuiainisinsieivues AOAC, 2000 uay Official
Methods of Analysis of Fertilizer (OMAF ,1987) fsuifielsiifulaluisnstinszsifives foansld
agdununzanivaninnisiaszilutagiu Fedndusemsiafigalanugnsieweisinizi ay

Y

AMANYUEAINY ABAIINYNABY (accuracy) AINMLIEA (precision) Wde ¥38%39n151991U (working
range) AL ULEUATY (linearity) FnT111A093T1T RN INLAZLTIUINIA (limit of detection uaz
limit of quantitation) (Fnassas , 2549) Tilulumuuinsgiuaina wazauisaldisnsiasizy

AINaeYeNIssUTORsgIuiasUfuRnsluloniansly

7. Jauiiung
7.1 aunsal
7.1.1 \n3esezmeninueureinduaninsluilaiiines (GBC Ju 933A4)
7.1.2 \w3eadamaiion 4 suss (Sartorius Ju BP221S)

7.1.3 geuaniou (Memmert 3u UM500)

o/ A

7.1.4 \nsesumuazianaue) Alglunsinsigi

9

a

7.2 @51AluazIana1989
7.2.1 98199198995U504 (Certified Reference Material : CRM)
- Potassium dihydrogen phosphate (SRM 200b) &illwuvaides 34.61 % K,O
- Potassium chloride (BCR 113) dlwuvaldss 60.39 % K,0
7.2.2 Sample Blank 19{egns 18-46-0
7.2.3 anaganuu1nsgIUlnLa@eANUutY 1000 ppm Merck
7.2.4 Calcium carbonate (HCL), AR grade WUTU 36-38 %
7.2.5 CaCOs (AR grade)
7.3 Reagent
7.3.1 d138¥818 Suppressor
#3 Calcium carbonate (CaCO,) 25 n$u ldludnnedauna 250 ml Winthnduweazans
aeldnivuzauin 2,000 ml dahndulseana 500 ml ABE* LHN Hydrochloric acid
(HCL) ALty 36-38% 210 ml aslufiaztes aulazane o1 Calcium carbonate
avanglaivan nludimeien aaliliiy USuUsnesTald 2,000 ml dhethndu wenls

iU



7.4 5wseilnunaiiazanei
7.4.1 Fasoensldlu Volumetric flask 250 ml Winthnduuszanas 100 ml shlvwendne
AT 220 S8U/WnT Uszanas 1 alu
7.4.2 USud3inmseietndu nsesansavane
7.4.3 Qﬂa’liaza’laﬁﬂiaﬂ@f 3 ml Talu Volumetric flask 100 ml in@15azans Suppressor 10
ml wazusuuIunslila 100 ml
7.4.4 hlvipmnsgandusdulaeinissezmeuinuousesnduadninslnladines
7.4.5 fmnaUSinalnuediavaneii
7.5 Bmansaeunnuldlduedisiemeilnunsiiazarei-luleund
7.5.1 Anwsenandudunsaveansmiinnsguredisingest (Range) frnandudu
0-40 ppm
7.5.1.1 44 Sample blank T&lu Volumetric flask 250 ml
7.5.1.2 Wnansuiasgulnunadisy 7 seauanudutufe 0, 4, 8, 16, 24, 32 uag 40
ppm
7.5.1.3 sflumesesinudiessiinunadoufiasanet
7.5.1.4 thdeyatilsanairansmiszwinanududuvosinegailifuasumnsgu
Tnuvadey fusmanuidureswafionuainaiosezneufinueugesndualning
Tladmes
7.5.1.5 finrsandaiidudunss Inefiansanaind Correlation of determination (r2)
feunnnivideiiiu 0.995 iethinAnudsnrududunswensvinsgu
faziiunldu (Linearity)
7.5.2 Anwsenandudunsemesnsminasgiufiaztianldon (Linearity) Aanudud
0-16 ppm
7.5.2.1 44 Sample blank T&lu Volumetric flask 250 ml
7.5.2.2 AnansuiasgIulnuna@ey 10 sgauadutume 0, 1, 2, 4, 6, 8, 10, 12, 14
uaz 16 ppm ATduduay 3 91
7.5.2.3 sflumwszinaiiiessilnunadoufiazanst
7.5.2.4 ihdeyatilsanaireansmiseninanududuvosinegailiiuansunsgu
Tnuvadey fusmanuidurswafionuainaiosezneufinueugesndualning
Iladines
7.5.2.5 Rnsangaafiludunse Tnefia1sanainen Correlation of determination (1)

A99UINNINNTaWINNY 0.995



7.5.3 AnwiUTunaAaafiainnsaiiasield (Limit of detection, LOD) wazU3unsngai
aansaATzRLarssuRald (Limit of quantitation, LOQ)
7.5.3.1 93 Sarnple Blank 153w 10 g Tl Teflu Volumetric flask 250 ml
7.5.3.2 sufumiszinudsessiinunadonfiazansi

7.5.3.3 AwiAnade (x ), daudeuuunsgiu (SD) wasA1wiAl LOD wag LOQ 910
ansg
Y

x|

LOD = + 35D

x|

LOQ = + 10SD
7.5.4 Anvianugniesvesnisia (Accuracy) TnunaiBesiiazanei-lutownd A3
Inuwnaldessgaugs na wazsn lnedinsnzeh CRM
7.5.4.1 %3 Sample blank + CRM ﬁﬂ‘%mmimmm%uqa na1s waven syduaz 10 9
N50UATIEI Reagent Blank
- Sunaulnunaleusyiuge 6039 % KO lagly BCR 113
- YSunadlnuva@euseaunats 34.61 % K,0O agld SRM 200b
SnalnuwalBoussiusn 1.00 % KO eeuann BCR 113
7.5.4.2 dflunmsinsginuitiersilnumadouiiaratetn neldnsmuinsgiu
Tnumandoy fiaadudu 0, 3,6, 9, 12 uag 15 ppm
7.5.4.3 A1uid % Recovery WisuiguiuUSinalnunadeususes (mugnstnean)
Tneldnasioensunu AOAC, 2012 fail At >10 % e 98-102 % uay
> 1% Ao 97-103 %

% Recovery = AnaasUsIalnuna@ouniesizila (x) X 100

USunaulnunaieasuses
7.5.5 Anwinuiiloawesnisia (Precision) Inunadoniiazarsirludewnd fu3uin
TnunaiBousesu s nana wage
7.5.5.1 41 Sample blank + CRM fiU3mailwunaidongs na1e uazsn seduay 10 91
NW3DUIATIZY Reagent Blank
- YSinadnuna@euseaugs  60.39 % KO lagld BCR 113
- USunadlnuva@euseaunats 34.61 % K,0O aald SRM 200b
USnalnuwvalBeussausin .00 % KO wseuann BCR 113
7.5.5.2 snflunsinsziauisiereiinumadeuiiazatetn aeldnsmunsgu

TWuyagen NANULNTU 0, 3, 6, 9, 12 kag 15 ppm



7.5.5.3 AIUINIAIANE9989n153A (Precision) wUU 1) Repeatability precision
uag 2) Intermediate precision lagld Horwitz's equation (HORRAT, Horwitz's

Ratio) mugnstneans tneilinausiseusu Ae A1 Horrat < 2

%RSD = drudoauusnmsgu (SD) x 100

ARAsUSI U NLNATIUNIATIZALA (X))
Repeatability precision

Predicted Horwitz RSD= 0.66x2 (1-921920 € = {Syaulnuwnadensusas / 100)

HORRAT (Horwitz's Ratio) = % RSD

Predicted Horwitz RSD
Intermediate precision

Predicted Horwitz RSD = 2 (17021080 " = {Synaulnunadeususas / 100)

HORRAT (Horwitz's Ratio) = % RSD

Predicted Horwitz RSD
7.5.6 d@3U UATTIHIUNANITNARDY
7.6 awazaAn T
7.6.1 SHLAMAGOU : AR 2556 - Augn iouiugiey 2557
762 anuivaaey  : veslfiRnmsiieswide nguiauinisnsaaeuivlazladuninan
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8. NANINAADILALINTE

211nn1IRTafigainlugniesisiin e ilnunefiazateiiluleind Tnen13u1An Range ,
Linearity, Limit of Detection (LOD), Limit of Quantitation (LOQ), Accuracy k&g Precision Taeld
BoriengimuTnalnunadeuiarareiildludewd Tnelderneuinwouroinduaiuninglnle
fimes Anziiie19$19895uses (Certified Reference Material : CRM) ékanisnaaassiil

8.1 Anwvemnududunssvainsmunnsgiuvedsieszi (Range)

PNnMANasazansgulnunadouadiy sample blank fianandudu 0 - 40 ppm

Wovmdseundudunsweainswinassuanudisiudssrinanuduiilnunaidey (ppm) fudinis
@@ﬂﬁuﬂ?{uuaﬂ (Absorbance, Abs) WU FaANUTLTUAIna A EITuSIdudunsInaanLL) taedl
A1 1% = 0.999 (U7l 1A)

Y

8.2 Anwtnanuludunsivesnsinuinsgiunisziiunldey (Linearity)

= 1 Y v I 1 14 a ¢ 1a = =
LDNYINAINUYNYU O - 16 ppm Tugaelyanu IUﬂ’]’i’JLﬂ’i’]%ﬁﬂ'iuﬁﬂﬂwLLV]ﬂL‘ZIEJiJVIﬁ%ﬁ']EJ

11 Ingnsidinansazatsuinsgrulnunafeuasly sample blank 1A210L 00U 0 - 16 ppm wazaig



ns1NIRTgINANUFURUSTENIANudulnunaey (ppm) AUAINITAANTUARU LAY
(Absorpbance, Abs) Wu11 ¥sAudndufsna s duiusidudunsimasauul Tnedial r = 0.999

(U7 1B) Faen 2 egluinasiveniu fe 2 > 0.995 (afy , 2508)

Range A Linear B
120 1.00

1.00
0.80

Abs. 0.60 Abs. 0.50

040 y = 0.024x - 0.001

R?=0.999 0.20

y = 0.058x - 0.010

0.20 R?=0.999

0 5 10 15 20 25 30 35 40 a5 0 2 4 6 8 10 12 14 16 18

amududulumaden (ppm) amnudduluiadsu (ppm)

JUN 1 anuduiusseninmnudntulnunai@ey (ppm) AUNSRARRULEY (Abs) YBIN1TN

Range (A) wag Linearity (B)

8.3 AnwUSunausnaniianunsndasienila (Limit of detection, LOD) uazU3unausnaniianunse

APTIzAuazIIBIUNale (Limit of quantitation, LOQ)

'
1 IS

91NN153LATIE9 sample blank wudALady (x) WA 0.2585, Ardrutlesiuu

[

1A5g1U (SD) WU 0.0699 (M31971 1) wagahen x , SD Awammn LOD way LOQ léedail

X = 0.2585
SD = 0.0699

LOD = x + 3SD

0.2585 + (3 x 0.0699) = 0.47 % K,0
LOQ = x + 10SD

0.2585 + (10 x 0.0699) = 0.96 % K,O

8.4 AnwiATugniesveNsin (Accuracy) Inunadeuiiazaneinlutewnd
Tnediaszyt BCR 113 uaz SRM 200b fiflUSanailnuvadesgs nans uazs 53U sample
blank wuin leUSunalnuaeuiiazanetiade wihiu 60.31, 34.50 waz 1.00 % K,0O Aua19U wazdl
% Recovery Winfiu 99.87, 99.67 way 99.50 % MUSFU (1131971 2) 9 %Recovery aTIEWle agly
\nausiganU au AOAC (2012) fe USanausesugs waznans fe 98 - 102 % uazfiuTunszium Ao
97 -103 %

8.5 ANw1AEIYeIN1Tin (Precision) Inunaideuvianualulewnil



TneAAsnei BCR 113 Wag SRM 200b AfUSmalwunaldengs nans wags $auiu sample
blank Tagld Horwitz's equation TneUsziunnuiisswsanisin 2 wuu fe Repeatability precision
uag Intermediate precision lanan 15Uzl et

8.5.1 nsUseiiu Repeatability precision 715137 2

8.5.1.1 fiUsnalnunaionsziugs (sample blank + 60.39 % K,0)

9%RSD = (SD/x ) x 100

= (0.6222/60.31) x 100 = 1.0316
Predicted Horwitz RSD= 0.66 x 2 (105195 C=concentration ratio = (60.31/100) = 0.6031
=066 X2 (1-0.5log 0.6031) =142
HORRAT (Horwitz's Ratio) = % RSD = 1.0316 =0.73
Predicted Horwitz RSD 1.42

8.5.1.2 fiUsunalnunadeusysunas (sample blank + 34.61 % K,0)

9%RSD = (SD/x ) x 100

= (0.3208/34.50) x 100 = 0.9299
Predicted Horwitz RSD= 0.66 x 2 (10219 = concentration ratio = (34.50/100) = 0.3450
— 0_66X2(1—0.5Log0.3450) - 155
HORRAT (Horwitz's Ratio) = 9% RSD = 09299 =060
Predicted Horwitz RSD 1.55

8.5.1.3 fivsunaulnunadeussaus (sample blank + 2.00 % P,0s)
%RSD = (SD/x ) x 100
=(0.0071/1.00) x 100 = 0.7093
Predicted Horwitz RSD = 0.66 x 2 (1021989 C = concentration ratio = 1.00/100 = 0.01

=066 x 2 (1-0.5og0.01) =264
HORRAT (Horwitz's Ratio) = % RSD = 0.7093 = 0.27
Predicted Horwitz RSD 2.64

NATUIUAT Horrat LLUUVI%U‘E’]?IIU%&J’INIWLLVlﬁL‘?jEJiJ%ﬁUQQ nans wazin WiAwindu 0.73, 0.60 uaz
0.27 suddu Bavis 3 Aogluinmurisansy fe Horrat < 2
8.5.2 NM5UseklU Intermediate precision AN91991 3
8.5.2.1 firnduduszaugs (sample blank + 60.39 % K,0)
%RSD = (SD/x)) x 100
= (0.6895/60.27) x 100 = 1.1441



Predicted Horwitz RSD= 2 (1-951950 " C=concentration ratio = (60.27/100) = 0.6027

= 2 (1-0510g0.6027) =216
HORRAT (Horwitz's Ratio) = % RSD = 1.1441 = 0.53
Predicted Horwitz RSD 2.16

8.5.2.2 finnnunduduszsunans (sample blank + 34.61 % K,0)
%RSD = (SD/x) x 100

=(0.4245/34.58) x 100 =1.2276
Predicted Horwitz RSD= 2 (1-055Q  C = concentration ratio = (34.58/100) = 0.3458
=92 (1-0.5log 0.3458) = 235
HORRAT (Horwitz's Ratio) = % RSD =1.2276 = 0.52
Predicted Horwitz RSD 2.35

8.5.2.3 fiaudiudusedus (sample blank + 1.00 % K,0)
%RSD = (SD/x) x 100

=(0.0120/1.01) x 100 =1.1897
Predicted Horwitz RSD = 2 (1021980 '€ = concentration ratio = (1.01/100) = 0.01
=2 (1-0.510g0.01) = 4.00
HORRAT (Horwitz's Ratio) = % RSD =1.1897 = 0.30
Predicted Horwitz RSD 4.00

INAWIUAT Horrat WuuvingiuSanalnunadeuseaugs nane wagsn laAwiniu 0.53, 0.52 wag 0.30

AuEU Fans 3 Aregluinaeigensu Ae Horrat < 2

9. AgUNaN1IMNARBILATaLAUDIUL

Mnmsnsndeuaaliliveditinseiinuneiiazarsdlutoind Taeldozmeuinuouedn
Fuannslulafined audinisiesginimalnunadonfiazareiiludowd fvesUfting
AnsendengduiauinisnsivaeuiivkasUadunisudn am. 8 anwdadninidnisves Official Methods
of Analysis of Fertilizer (OMAF, 1987) lagiias1gst CRM ﬁﬁﬂ%mmlmmm%mzﬁuqq NA"9 LAY
1aeld CRM A BCR 113 (Potassium chloride) ay SRM 200b (Potassium dihydrogen phosphate)
fwunadeususes 60.39 uag 34.61 % K,0 muadu Tdnanisnsiaaeusisdl

1) Ranududunsewaansnamnsgiu (Range) : aglutaa 0 - 40 ppm taafien rP= 0.999

2) famnududunssveansmiinasgiuigiunldeu (Linearity) : 1donts 0 - 16 ppm lag

a1

1A7 r’= 0.999

[

3) YAINNAYBINTITATIINU (Limit of detection, LOD) Av 0.47 % K,O



[

4) UpAinveInTIageUTuna (Limit of quantitation, LOQ) AiB 0.96 % K,0
5) WANANNGNHBIYBIN1TTR (Accuracy) fiuFunalnunaBeusdugs nata wazan lean
Recovery WU 99.87, 99.67 Wag 99.50 % Aua1RAU
6) ANATBDINTIA (Precision) MUTunalwumaBouseiugs nans uazs
6.1) Repeatability precision Iagld Horwitz's equation oA Horrat 11y 0.73, 0.60 wag
0.27 $UAAY
6.2) Intermediate precision lag/l4 Horwitz's equation @A Horrat windu 0.53, 0.52 uag
0.30 MLEPY
NNRaNTIATEE wandiiui Whesgivimalnuneiezarsiluloed Tneldesnouin
wourasntuaninslvilafimes vowinelfuRn1simsent nquimuin1snsvaeuiswasladunisngdn
fiinddouasimuinisinens wail 8 fnadiesziiinugneos wiud1 uazidedie siuinasiniseensy
PAATHIUAING Warlaussouginewanzaudensldiu annsalinawnitiesesivzinalnuned

azananludewndl lngldaulvladimesla

10. nmsiuanudeluldusslevd
1. hAsilEunmedeunulfldvesitienmeiinunaiiazanglui Tngldozmeniin ueuwosn
Fuanivsinlafives wnduisieszinnsgiuveanguinuinisasaauiivwazdadenisudn am.8
2. hdeyadildunldusznevlunisussiliuszuuauamvesussifiussuuganm Lileyonns
U709 ISO/IEC 17025

3. anunsaldnauwnudsiiassisinalnunsnasarsinludewd lagldmanlnladimesla

11. AvaUAe

12. 18N&@15919949
AOAC, 1993. Peer Verified Methods Program, Manual on Policies Procedures, Arlington, VA, Nov
1993.

AOAC, 2012. Appendix F : Guidelines for Standard Method Performance Requirements. 19"Ed.
Official Method. AOAC International Gaithersburg, MD. 17 %1

Official Methods of Analysis of AOAC International. 2000. AOAC International Gaithersburg, MD,
USA, Official Method 938.02. 17 th Ed. p. 21 - 24.

Official Methods of Analysis of Fertilizers. 1978. The National Institute of Agriculture Sciences.
Ministry of Agriculture, Forestry, and Fisheries, Japan 130 p.
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AleTIATEndeiall. 2551 nguiduinuasiall d1indeRmudadenisudnninmisinuns nsudvInig

INEAT NTENTILNEATUALANNTAL 66 Wil

ARy @1s1e. 2548, 1ONAITUTENBUNITOUTU-FUNUIIYINITATUAAIMNTTNBINIT 1389 N1IATIVNEY

ANNYNABIVBNITNAFBUMNLAN #01TURIMNT. NTUNNY 40 T,

fnassas datler. 2549, wUfuRnisneaeuaUgNAesweRT AT IEILAllnevRIU URNSLAEI.

NFUIMNYINANTNITUNNG NTENTNATITUEY. 124 w1,

13. A1ANUIN

M15199 1 HAN1TIATILAUTIIIEANE503LATIENLA (Limit of detection, LOD) wagUsunawgnil
AN NATIERUALIIBURALA (Limit of quantitation, LOQ) lmen153tAas1gHt sample

blank 10 a%s

ndadi thwin Sample ppm % K,O
Blank (g)
1 1.0040 0.369 0.3689
2 1.0053 0.312 0.3115
3 1.0063 0.208 0.2075
a4 1.0042 0.236 0.2359
5 1.0097 0.370 0.3679
6 1.0057 0.214 0.2136
7 1.0030 0.240 0.2402
8 1.0030 0.154 0.1541
9 1.0031 0.249 0.2492
10 1.0033 0.236 0.2361
el 0.2585
SD 0.0699




35D 0.2096
105D 0.6985

LOD=Aafe+3SD 0.47

LOQ=AaAe+10SD 0.96




A15199 2 WANITIATIEN % KO 915

[y

Y

LAVUEN NAN LaEH

|
o

BCR 113) % K,O suasu Lﬁaimiwﬁm@i']mmgﬂé{aq (Accuracy ) ey Repeatability precision

1 Tneld CRM - BCR 113, SRM200b TUSunaulnknaideususas 60.39 , 34.19 wag 1.00 (M381a1n

ANUdudusEAUge AMUdudusEAUNATS anadutiusziud
s 4 | Sample Sample Sample
AN blank CRM K K,O  Recovery blank CRM K K,O  Recovery blank CRM K K,O  Recovery
(9 (@  (ppm) (%) (%) (9 (@ (ppm) (%) (%) (9 (9 (ppm) (%) (%)
1 1.0052  0.2016 12.130 60.40 100.02 1.0062  0.2587 8.901 34.54 99.78 1.0064  10.0000  9.949 1.00 99.41
2 1.0021  0.2022 12.176  60.45 100.10 1.0048 0.2574 8902  34.72 100.30 1.0014  10.0327  9.984 1.00 99.44
3 1.0045 0.2000 12.110 60.78 100.65 1.0060 0.2582 8.794  34.19 98.77 1.0045  10.0553  9.952 0.99 98.90
4 1.0053  0.2008 12.222 61.10 101.18 1.0070  0.2568 8.688  33.96 98.11 1.0076  10.0552 10.024 1.00 99.61
5 1.0054 0.2015 12.029 5993 99.24 1.0088 0.2542 8710  34.40 99.37 1.0018  10.0101  9.901 0.99 98.83
6 1.0025 0.2014 11977 59.70 98.86 1.0054 0.2570 8.900  34.76 100.43 1.0025 10.0524  9.952 0.99 98.93
7 1.0024  0.2017 12315 61.29 101.50 1.0057  0.2547 8.880  35.00 101.11 1.0054 10.0134  9.918 0.99 98.97
8 1.0037  0.2015 12107  60.31 99.88 1.0054  0.2581 8.897  34.60 99.97 1.0063  10.0492 10.172 1.02 101.14
9 1.0058 0.2016 11.987  59.69 98.84 1.0071 0.2542 8780  34.67 100.17 1.0047  10.0398  10.049 1.00 100.02
10 1.0083 0.2010 11.904  59.45 98.45 1.0050  0.2580 8777  34.15 98.66 1.0064  10.0394 10.024  1.00 99.77
Aade 60.31 99.87 34.50 99.67 1.00 99.50
SD 0.6222 0.3208 0.0071
% RSD 1.0316 0.9299 0.7093
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1 Tneld CRM - BCR 113, SRM200b HUSunalnunai@ensuses 60.39 | 34.19 wag 1.00 (w3guan

BCR 113) % K,O Auadsiu 1iteas ey Intermediate precision

aMadaduszauge ANududuszaunans anududuszius
s 4 | Sample Sample Sample
AFIN CRM K K,O CRM K K,O CRM K K,O
blank blank blank

(9) (9) (ppm) (%) (9) () (ppm) (%) (9) () (ppm) (%)

1 1.0053 0.2008 12.222 61.10 1.0062  0.2587  8.901 34.54 1.0025 10.0524 10.114 1.01

2 1.0052 0.2040 12.085 59.47 1.0062  0.2549 8.916 35.11 1.0064  10.0023 9.843 0.99

3 1.0020 0.2033 12.264  60.56 1.0069  0.2531  8.607 34.14 1.0059  10.0396 10.054 1.01

4 1.0064  0.2003 12.271 61.50 1.0081 0.2510  8.681 34.72 1.0027  10.0335 9.966 1.00

5 1.0035 0.2079 12529 60.50 1.0063  0.2561 8.696 34.09 1.0080 10.0028 10.195 1.02

6 1.0059 0.2087 12.597  60.59 1.0046  0.2501  8.631 34.64 1.0025 10.0282 9.919 0.99

7 1.0077 0.2040 12.168 59.88 1.0007  0.2564  8.683 33.99 1.0065 10.0468 10.183 1.02

8 1.0055 0.2072 12320  59.69 1.0054  0.2536  8.800 34.83 1.0072  10.0544 10.016 1.00

9 1.0030 0.2060 12.281 59.85 1.0064  0.2518 8.842 35.25 1.0071 10.0278 10.186 1.02

10 1.0048 0.2020 11.982 59.54 1.0057 0.2562  8.792 34.45 1.0068 10.0238 10.116 1.01

Alady 60.27 34.58 1.01
SD 0.6895 0.4245 0.0120
% RSD 1.1441 1.2276 1.1897







