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Tolerance of uncertainty on total nitrogen in organic fertilizer
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ABSTRACT

Tolerance of uncertainty on total nitrogen in organic fertilizer was study of usage data from the
method validation of total nitrogen, sampling and analysis to be combined. The result of method
validation, Range, Linearity, accuracy, precision were passed. All acceptance criteria, limit of detection
(LOD), limit of quantitation (LOQ) were 0.03%TN and 0.11%TN. The measurement uncertainty from the
method validation was assessed. At low concentrations (0.3% TN), medium and high concentrations
(6.0 %TN) were 0.006 %N and 0.068 %N, respectively. Analysis of organic fertilizers at 3 concentration
levels, found that the uncertainty from the sampling and testing at concentration 0.29-10.14%TN were
1.77-12.42% 1.51-22.63% and expanded uncertainty were 2.33-25.81%.
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4.1 EDTA Standard (Leco)

4.2  EDTA (AR grade)
4.3  Lecosorb (Sodium Hydroxide wag coated on silicate)
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4.4 Anhydrone (Magnesium Perchlorate)

4.5 Furnace Reagent (Calcium Oxide wag kaolin)
4.6 N-catalyst Reagent

4.7  Copper Turning Degassed

4.8 Copper Sticks

4.9  Quartz Wool Strips

4.10 Steel Wool
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4.11 Glass Wool
4.12  Sucrose
113 fago1edeiuses/Yaneadunasgiu
Ammonium Dihydrogen Phosphate 12.15 £ 0.01 % Nitrogen (SRM No.194 NIST)
4.14  una Helium ¥iinu3gnd 99.999%
4.15 una Oxygen wiiau3ans 99.7%
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2. FFAmsznlulasiouianaameds Combustion (Ussnensynsianuasuazannsal, 2559)
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3.1 vndau (Range) PRI M TE TSR (Linearity) Imaﬂm Sample bLank (ﬂaaumwmﬂsmm
Tulnsiauismualuseiusn Wuansuesgiululasiau 7 SEFUAINULINTY ANUINTLAY 3 T uwauawlﬂ
mas'mmwxlszmwmmLﬁumuﬁuaamawmmemimmgmﬂumwmulm fansanyaeiiiuaunss Auam
AnduUszavSanduus (Correlation coefficient : 1) NEUNNISEBNSU r = 0.995 (APHA, AWWA and WEF, 2017)
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So R mLﬁ&mLuummg'mmﬂmwmaau Repeatability 489 Sample Blank
n A9 TIUIUTIVDIRIDENNAFDU
Ny A® 91UIUG1049 Blank

3.3 figauAugnRes (Trueness) ANULTES (Precision) lagdasznianensdeiused wayianensds
Misasluioensenilidoasnieiu (Matrix effect) NsvduanvEsn Gaivee1aly 0.50XX N3u uawifaian
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v 1%

9195950509 gn3 12-60-0 UTU1aw 0.012X NTUAIUIUAIIUY LYY WU 0.30 %N mmwymyuqa
1 EDTA 3.14 ndu Taludesnas 1.86 n3u MuamAuLTL 17U 6.0 %N Fadreensiila 0.1ox n3u
i sucrose lusheensfinesnsiaszet 0.5 1 thieensiidlaluinssimeiniesinselulasaustmun
TREndnN5INT YN TIATIENTEAUANAIINTUAE 10 FIuarA1eiuaan tiHan1s IS 1SN ANUIUNIEDR
Uszidiuan Trueness Tngw3eutiiouaiilafuanfisuses inamniseousu % Recovery 95-105 uag 97-103
(Eurachem, 2014 way AOAC, 2016) wazUseiium Precision 1ne HorRat (Horwitz’s Ratio) Lﬂm‘VimiEJaiJ%JU <13
(AOAC, 2016)
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U = %RSD == X 100
do - enluuuey
% RSD = Relative standard deviation
SD = standard deviation
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Ue = \/(usamp)z + (uanal)2

e Uc = Combined uncertainty
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Ugnal = AANNULULOUYDINITIATIENR
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1. msnsaaeunnslelaveizinselulnsiauiemnnieis Combustion
1.1 Range and Linearity Wuﬁaaﬂmm 1.06-60.49 fiadndu (Al 1) denienws 3-50 fadnsu
Tulmsiau thaman Linearity Tapn Correlation coefficient (r) Wiy 0.99999 (nwil 2) Fsrnuwnassnseauy
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1.3 AUgNMea (Trueness) ALNEY (Precision)

< ¥ ! U ¥ a U U ¥ a d a U ! M
NFIUAUYNABI LABMIAN % recovery VBIIANDINBITUTE harTanoedeiiuadlufieeey
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MIT 1 HAN1IATIABUANIUYNABILATAIIULTEN

Accuracy Precision
Concentration
%Recovery  Acceptance criteria HorRat Acceptance criteria
LOQ (0.3 %TN) 100.00 95-105 0.63 1.3
High (6.0 %TN) 101.17 97-103 0.14 1.3

2. Usgidiuan Awnaeuluuuuoudaunduneunisnioudioss Sunoun1IARey kagfIaLN AN
paaLadourossiailulasiauiomeluedunie

21 inamaaiaed suanainluuuusureantsinvesusmalulasuimuelul sdunis
TnefuinanAealiuuLey 21NNISNFIDELALMINAZDY TinNuITNTus WU 25.81%, 5.61% way
8.67% ATAYLILNAN WU 7.50%, 6.52% Waw 3.72% UAYAMNINTUZY 1Y 2.33%, 3.97% way 2.69%
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Measurement uncertainty

Concentration %TN
Sampling (%) Analytical (%) Total (%)
0.29 12.42 22.63 25.81
Low
0.69 2.62 4.95 5.61
0.84 4.17 7.60 8.67
1.12 3.34 6.76 7.54
Medium
1.30 4.99 4.19 6.52
2.27 2.85 2.40 3.72
3.84 1.77 1.51 2.33
High
5.29 2.80 2.83 3.97
10.14 1.80 2.00 2.69
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