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Abstract

Method Validation on Analysis of Ammonium Nitrogen in Chemical Fertilizer by
Magnesium oxide. Laboratory Research Group has developed method from standard AOAC.
Laboratories are required to perform the validation of analytical methods. To ensure that the
analytical methods used are suitable examples. And suitable for the intended use. Operating
starting from October 2015 to September 2016. At the System Research of fertilizer. Agricultural
Chemistry Research Group. Agricultural Production Science Research and Development Division.
Analysis of Ammonium Nitrogen in Chemical Fertilizer between two ways is the first solution of
50% sodium hydroxide and distilled in a second way to use magnesium oxide in refining. Then
compare the results between the two methods by using Pair t-test (acceptance criteria tcal<tcri
the 95% confidence level).The monoculture fertilizers, compound fertilizer and mixed fertilizer
combinational no urea is a mixture with values tcal of 1.04, 1.91 and 2.13 and 2.26 which
equals tcri, tcal<tcri show that data from two not different ways. But samples of fertilizers
containing urea as an ingredient is tcal of 5.70 and 2.26 which equals tcri, tcal>tcri data show
that the two approaches are significantly different. And to determine the Limit of detection
(LOD) and Limit of Quantification (LOQ) of the analytical method LOD equals 0.15 and LOQ
equals0.50. The data has proven accuracy and precision was 100.50% Recovery of the LOQ (97-
103% acceptance criteria) and HorRat 0.54 (acceptance criteria HorRat<2) the acceptance
criteria. The proven accuracy and precision (Precision) method of analysis. The data has proven
accuracy of low, medium and high concentrations equal to 100.09% Recovery, 100.08 and
100.38 and Precision HorRat value of 0.34, 0.54 and 0.50 respectively. The study looks

substance (Matrix) by the scale reference materials / certified reference materials. Low, medium



and high concentrations in the samples without ammonium nitrogen (Sample blank) is equal to
99.48% Recovery, 99.18 and 99.61 and Precision HorRat value of 0.34, 0.32 and 0.51
respectively. The analytical results are accurate. and precision, so it can be concluded that the
determination of ammonium nitrogen fertilizer. By using magnesium oxide The standard way of
operating room Is accurate and appropriate for the intended use. The comparison between the
two methods, cost analysis showed that the first solution of 50% sodium hydroxide. A cost of
two method are not different. But method 2 can reduce the step, and the time to prepare a

solution to be at least six hours and a quick and easy way to analyze and secure as well.
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2.1 Boric Acid (H3BOs), AR grade

2.2 Ethyl Alcohol 90 % (C,HsOH), AR grade

2.3 Methylene Blue, AR grade

2.4 Methyl Red, AR grade

2.5  Pumice Stone Granular, AR grade

2.6 Standard Hydrochloric Acid 1 N (HCU), AR grade

2.7 Sodium hydoxide (NaOH), Commercial grade

2.8 Magnesium oxide (MgO), Commercial grade

29  Tan919d
29.1  Ammonium Sulphate 99.999 % Purity 21.20 % Nitrogen (Aldrich Chem. 204501)

2.10 Jan919895U509/Tan0 BRI
2.10.1  Ammonium Dihydrogen Phosphate 12.15 & 0.01 % Nitrogen (SRM No.194 NIST)
2.10.2 Sodium Carbonate 99.970 £ 0.014 % (SRM 351a)
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2.3 1WSBUIBY t-test TBIHATATIERRLEAINTE 2 37 (1nausinnseonu tu<t,, AseiuAIY
ey 95 %)

3. NM3AN®IMIAT LODWay LOQ
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Repeatability (1nusigausu HorRat < 2 a1y AOAC, 2016)
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M19199 1 Usunaenlauflenlulasuludegislodianen Tne3s9 119 NaOH wagdsh 2 19 MgO

m;&m gnse gasluana anwagdiegne T NaOH 19 MgO

1 13-0-0 Ca.Mg(NO5) meiuma,mum 0.67 0.65
dv17u

2 15-0-0 Ca(N05),.H,0 Wedwiesgau 1.29 1.28
3 15-0-0 Ca(N0s),.H,0 Lﬁ@ﬁma?ju 1.35 1.30
4 20-0-0 (NH,),S0, inlneydunagu 21.36 21.33
5 21-0-0 (NH4),504 inantans aunila 21.20 21.29
6 25-0-0 (NHg)CL induan 25.75 25.81
7 25-0-0 (NH,)CL ARGLRe 25.29 25.28
8 26-0-0 5Ca(NO3),.NH,NO5.10H,0 Windn 13.14 13.10
9 27-0-0 5Ca(NO3),.NH,NO5.10H,0 Windvtuy 13.73 13.65
10 27-0-0 NHaNO5(NH,),50, Winduu 19.12 19.02

\Wiguiieu Pair t-test vasaliasieiusnasesludolulasuludiegneledanes fleainng 2 35

WU te WU 1.04 U2t WU 2.26 B9ty < te; wARIINTRYAN 2 F5ldunnsinafiu

M13197 2 UsunaenlutleululasuludegiadadaUsenau Ine359 114 NaOH wag359 2 149 MgO

f29819
4 gnsie gasluiana anwagdiegne T NaOH T MgO
1 10-40-0 NH,H,PO, WNAA/HIAU 10.40 10.36
2 11-52-0 NH4H,PO, Windm 11.63 11.60
3 12-60-0 NHzH,PO, \nandvla 12.26 12.27
4 12-61-0 NH4H,PO, Wnandvula 12.22 12.12
5 16-18-0 - Windm 16.12 15.54
6 16-20-0 Ammonium phosphate WInEn 16.14 16.15



sulfate

7 17-46-0 (NH,),HPO, diadi 17.79 17.66
8 18-46-0 (NHo),HPO, indthana 17.99 17.66
9 20-53-0 (NHg),HPO, Wnandvula 21.14 21.09
10 21-53-0 (NH,),HPO, \nandvila 21.23 21.29

Wiguiieu Pair t-test vasaliaseivsinasesludoylulasauluiiegialedalsenou Aldanmg 2
T8 WUt WU 1.91 WA ty, WU 2.26 89 ty < ty wantintoyaann 2 Tolaunnsneiu
a13197 3 Usinawenludenlulasaulusiegedodman (Wflosadudulsznov)

10357 1 14 NaOH uazds7 2 14 MeO

m;.w gns 14Na0H 1¥Mg0
1 3-3-35 3.66 3.61
2 6-32-32 5.64 5.60
3 7-56-13 7.09 7.16
4 8-24-24 8.59 8.53
5 10-26-26 10.03 9.89
6 15-15-15 8.73 8.65
7 16-16-16 9.24 9.28
8 17-17-17 8.83 8.79
9 19-9-19 10.17 10.14
10 24-5-5 13.33 13.26

\Wiguigu Pair t-test vasmadinszivinamenludenlulasauludiegsledman (diflSedu
dudseneau) NENTA 2 35 Wudn ty WU 2.13 Uae ty WU 2.26 B9 ty <t WanTINToyadn
2 35 Liumnsinefiu

a13199 4 Ysunawenludenlulasiuluiedadodweay flesoludwlszneou)

10357 1 14 NaOH uaz3s7 2 14 MeO

B gns 14 NaOH 14 MgO
N

1 4-5-7 3.18 2.69
2 9-9-9 4.03 3.37
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3 15-7-18 4.70 3.63
4 16-16-8 8.15 7.35
5 21-3-3 4.18 2.02
6 23-4-3 5.64 241
7 26-12-8 5.87 3.36
8 27-12-6 12.26 10.87
9 30-10-10 5.73 3.64
10 33-8-8 6.85 4.26

Wisuifieu Pair t-test vomaiinziUinamenluienlulnsioulusodslodmay (@fgSodu

dutsenou) Aldannia 2 33 wut t, WU 5.70 way t, Wi 2.26 39t WAn9I1UBYATIN

2 38 fimnuunnasiusgelitudfy

A9199 5 N13ANwIA1 LOD way LOQ Taenisiasesiusuinauenlaieslulasaulusegneilil
worlandenlulasiau (Sample blank) iiesa1n Sample blank fAwiriugug Faruds
afiun1sinszilsnasenludenlulasou Inenswdsuasazalounsgulng

AU 0.5005 %AN

dintin Ysuns
T #7982a18U1M 31U Std.HCL N.HCL % AN
(9) (mU)

1 0.3268 0.5 0.2024 0.424
2 0.3257 0.6 0.2024 0.508
3 0.3241 0.6 0.2024 0.506
a4 0.3281 0.6 0.2024 0.489
5 0.3205 0.7 0.2024 0.570
6 0.3209 0.6 0.2024 0.510
7 0.3359 0.7 0.2024 0.573
8 0.3306 0.6 0.2024 0.501
9 0.3259 0.7 0.2024 0.576
10 0.3215 0.6 0.2024 0.514
mean 0.517

SD 0.05
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M131991 6 N13EU Accuracy Uag Precision 98¢ LOQ lngmsiiasigvivsinauelanievlulasiauly

asaraneIIRsFILATANTLTY 0.5005 % AN (W3Bua1n SRM 194 NIST)

Yiwein Usung
Fuit H158TA8UINTFIU Std.HCL N.HCL % AN % Recovery
(9) (mU)
28 N.A. 59 0.3375 0.6 0.2024 0.504 100.70
29 w.A. 59 0.3363 0.6 0.2024 0.507 101.30
30 w.mA. 59 0.3414 0.6 0.2024 0.500 99.90
31 W.A. 59 0.3322 0.6 0.2024 0.512 102.30
11.8.59 0.3421 0.6 0.2030 0.497 99.30
2 3.8, 59 0.3444 0.6 0.2030 0.494 98.70
3 3.4 59 0.3456 0.6 0.2030 0.492 98.30
4.y 59 0.3337 0.6 0.2030 0.511 102.10
5138 59 0.3304 0.6 0.2030 0.515 102.90
11 1.8, 59 0.3404 0.6 0.2030 0.500 99.90
mean 0.503
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SD 0.01

%RSD 1.57

Predicted RSD 2.93
%Recovery 100.50

HorRat 0.54

fiaududu 0.5005 % AN (LOQ) 51 %Recovery wirfu 100.50 (newsiniseeusu 97-103 %)

wae HorRat winfiu 0.54 (LNeUsn1588u5U HorRat < 2) HULNeinISeausy

a a ¢ .. ada ¢ ° a ¢ a ~
AN 7 ﬂ'ﬁW%ﬂ"ﬂu Accuracy ey Precision U8341973AT1EY I@EJ‘I/]']ﬂ']i'JLﬂﬁ’WViUﬁﬂﬂ«!LL@ﬂJI@JL‘LlEJlI

U a

Tulpsiauluian a8y Tan919895uses NeduaNUtuTEs 2.60 % AN (381310

9

'
=

SRM 194 NIST) AiAnutdadunans (SRM No.194 NIST12.15 £ 0.01 % Nitrogen) uag

ﬁﬂmmﬁmﬁugfl (Ammonium sulphate 99.999 % Purity 21.20 % Nitrogen)

% AN % AN % AN
Fuil armdududn ANMUdNdUNaN R HIEFEATEN
2.60 % 12.15 % 21.20 %
10 &.A. 59 2.65 12.25 21.18
11 d.A. 59 2.63 12.24 21.30
12 d.A. 59 2.59 12.20 21.28
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13 d.A. 59 2.63 12.15 21.07

15 d.m. 59 2.63 12.28 21.31
16 @.A. 59 2.61 12.26 21.19
17 d.m. 59 2.60 11.97 21.38
18 @.A. 59 2.64 12.32 21.33
19 @.A. 59 2.64 12.03 21.39
20 d.m. 59 2.58 12.25 21.23
23 d.A. 59 2.59 12.15 20.96
29 d.A. 59 2.65 12.23 21.13
30 d.A. 59 2.59 12.05 21.25
31 d.A. 59 2.56 11.92 21.34
1 n.8.59 2.58 12.15 21.27
2 n.4.59 2.58 12.18 21.29
3 n.8.59 2.57 12.27 21.10
5n.8.59 2.64 12.17 21.00
6 N.8.59 2.63 12.06 21.19
7 n.8.59 2.65 11.99 21.25
mean 2.61 12.16 21.22
SD 0.03 0.12 0.12
%RSD 1.15 0.99 0.57
Predicted RSD 2.28 1.82 1.67
%Recovery 100.38 100.08 100.09
HorRat 0.50 0.54 0.34

a519il 8 Anwidnuaiziiloas (Matrix) lnsnsdeiangede/fansnsdeiuses Nszdumnandudus 2.60
% AN (6381910 SRM 194 NIST) fieuidudunans (SRM No.194 NIST12.15 + 0.01 %
Nitrogen) LLazﬁmmﬁu‘ﬁugd (Ammonium sulphate 99.999 % Purity 21.20 % Nitrogen)

\nasly Sample blank (g3 0-52-34)
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% AN % AN % AN

Fudi Adudus AMNLTNTUNAY GRQHIE TGN

2.60 % 12.15 % 21.20 %

10 @.m. 59 2.57 12.08 20.99
11 @.m. 59 2.60 12.03 21.10
12 @.m. 59 2.62 12.11 21.18
13 @.m. 59 2.56 12.15 21.27
15 d.m. 59 2.60 12.17 21.11
16 @.m. 59 2.62 12.06 21.06
17 @.m. 59 2.58 12.04 21.08
18 d.A. 59 2.63 11.96 21.07
19 d@.m. 59 2.57 12.09 21.21
20 @.m. 59 2.58 12.04 21.07
23 d.A. 59 2.56 12.01 21.09
29 @.m. 59 2.60 11.92 20.99
30 d.m. 59 2.57 12.11 20.98
31 d.m. 59 2.60 12.15 21.26
1 n.8.59 2.65 11.97 20.93
2 n.8.59 2.55 12.00 2091
3 n.8.59 2.59 12.01 21.28
5n.8.59 2.63 12.14 20.94
6 N.8.59 2.57 11.98 20.96
7 n.8.59 2.57 12.05 21.28
mean 2.59 12.05 21.09
SD 0.03 0.07 0.12
%RSD 1.16 0.58 0.57
Predicted RSD 2.28 1.82 1.67
%Recovery 99.61 99.18 99.48
HorRat 0.51 0.32 0.34
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M19199 9 WisueuauulunTIesIeRTening 2 3

a

3 #0331 1 14 50% NaOH wagdsdi 2 14 MgO

aad

o 4 . Wit 114 B9 2
aaun Fazdn
50% NaOH T4 MgO
1 edeusavesaiesds (E) 9.29 9.26
2 maseduazianinerenans () 199.48 198.94
3 enldanemuasisyulag (U) 23.78 23.78
4 Awsu (M) 159.30 159.30
5  ARAmIeNenals (D) 4.31 4.31
6 A" Safety factor 1.2 1.2
, FIAUUNTAATIEN (UN) 474.50 473.85

(EB+ C+U+M)x1.2) +4.31)

Fraviu FuvuwesIs 1 (50% NaOH) 1nn33s# 2 (MgO) ey 474.50 — 473.85 = 0.65 U

AN5197 10 WIS UEUTUNDUY LaTSEELIANUNITHATIZNTENIN 2 35 A 359 1 19 50% NaOH way

387 2 19 MeO

TunaY 35 1 35 2
i 14 50% NaOH 14 MgO
W3BNENTaTany 50% NaOH
! wasfidlfustnetion 6 Falu )
2 Fasoenalle 1 2l Fasogele 1 Falu
Aahndy + ansazany 50% NaOH** dahndy + windi@eueonlos
’ 1 T 1 T
ndudunauszana ndudunaUszana
‘ ~ 1.30 4 ~ 1.30 4T3
5 Toasn 1 2lu Towmsn 1 42lu
6 Awanma 1 9319 Mg 1 9213
sdunou il 6 Suneu il 5 Suneu
LaysrazlIan SrezIan 6 99 + 5.30 9alug = 11.30 Falug Sruziian 5.30 9213
Tunsiasen
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NABUA 1. ARG 30 F9E19/58U
2. *NaOH Tdnuluguansazameniiunsese deedddialidesndt 6 dalus

ansaranedziduiigamgivieswaznioudmsunislden
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