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FIHAZE LR O MR OB 2 N EERSN TS, ISOINEC 17025 Tk, FEE-EZEH
K& L2 M PED MRS NI IEARE T D2 E R L TWS. FAMIC TiF, IEBHIFGE S TED O
JERED = HE A2 5532~V IARDE Bk OVEO B 7 1EZED TR E (BT, TAEEI &), )7 zo0n
T, TOMREEREL DD, NEIEELOEAVEICEE L eSSBS B IE D TN L, R— L=l
LTW5.

RS SRBRIE D IS NI T B =T TR R OB LK OHBETER RO 7 =/ — VEiEEE TIX, TEED
INH—RBR R D 2 4 MRS (SLV : Single Laboratory Vaidation) 2% @ LT\ 5. Iz C, M HH
R EE 1T BE R oD S E0AG B2 3R 5 Dl AT L - C, BEGABRE 2172 % S MEEFE (MLV : Multi Laboratory
Validation) % 2 L, B EHICFFEL Tz,

Alal, EERAICAR HEE S DB HGABR = D 2% 4 M AERR (HCV : Harmonized Collaborative Validation) J5 12
LDFMZATH T2, FEARRLSy DEEHE (N) ELTHEY SN TWDET B =T M4 5% & ORI 28 5 0 36 [
B A EM L= T, TOMELRET 5.

728, AHLFERBR IO TR 72 R R O YR MR BRIL, MK PER DT R 30 4 JEkh+
DERLGy OYVENEMER A Z T F 3 BB P O E RS KOV ARy D5IHT) ) (LR, [ZREFEFE L))
BRNGESS Ry gl

2. MHRUAZE

1) #RAEBERAEMOHARN

AEELEL Tt L CWAEALT =T, WiRT o E=T, ﬁ!ﬁﬁz@?y%:?&@?y%:?ﬁ%%y\ ERETiv
PEZEFREE T LR ARE (7 F) & H B & 500 um OSDWE @Il T 5 F THf-IRE L. 2055, BRIE
HZ L 5 B ZEIRL. 7o' =T @%#’%@ﬁﬂkbﬁﬁ{h?/%%7&05?&@&7/%%7%%%
0.95g, 3FFHDILAALE A% 1.9 g, ﬁ‘ﬁEﬁﬁ%#‘%@%ﬁ%bﬁ‘%ﬁ?w&:?&(ﬁ AT DAL AR AR -4
199, TNENRERRIFA I ORIET LI 44 EFRHL TR ELT.

A Rk BRE H 12l 320k 220 {7 (44 {# X 5 @;ﬁé) CELBEE W TTUH MR BZIRAL, k%
LTz, ZNHOFRAI LT & R OB BELE R Z AW TEEAIZ 10 83 2H5kEEY, REREE 222 50
{8 (10 { X 5 Fl¥E) 25/ E B B L LTz, ki, SRBRIE B 81 5 IR E Y L — 7 DB EE A 2 A

VISIATEOE N BMOKEEE B it 2 — it 2—  (B) AR A i
2 MSTATBUE N RMOKPETH Y 22 axtldfrb s 2 — 1@l e 2 —



FAWBRIEOVERERI  — L [RIFAER Rl — 85

TR LIcb 0% BREIZEAH D IR HRUEI L L, Z0aBR EEAZ 46 EmR 2 e L 72
PR BRI RBH I RE B O OZFE T B E A LT, BB MERBRIC LD, BB O BB A HeRR
iztz, el aliER RO & 2L [FRBR 2 INEABR ISk T LTz,

2) EBERUSKRE
Z B RIS E L QWA RERIRV IR, KRR AREEE, 85 °C UL ET/KIBO TEHIEIRAKNE & Oyt
NG L.

3) REAE
T BT MRS K O ERTE 2 FE O K OVIIENL, Table 1 D& I0IEEHEREREED D& ER 7% H
Wz, 728, BEDID, %ﬁﬁ%ﬁﬁ¥£®7n~\/—}\(80heme 1~2) #RL7z.

Tablel Component and Measurement
Testing Methods for Fertilizers (2018)
Measurement

Ammoniac nitrogen (A-N) 4.12.a Distillation method

(4.3.1) When 0.25 mol/L sulfuric acid is used in (4.2):

Component

Nitrate nitrogen (N-N) 4.1.3.c Phenol sulfuric acid method
(4.3 Measurement
Aliquot Weigh the equivalents of aliquot to the order of 1 mg, and put it in a
analytical sample 300-mL distillation flask

< About 25 mL of water
< 2 g Magnesium oxide to a distillation flask
< A small amount of defoaming agent as necessary

Receiver: 200-mL - 300-mL Erlenmeyer flask or beaker

Steam distillation A predetermined amount of 0.25 mol/L sulfuric acid and afew drops

apparalus of methyl red-methylene blue mixtyre solution
I
| Steam distillation | Distillation rate: 5 mL/min - 7 mL/min
I
| Stopdistiling | 120 mL - 160 mL distillate

«— Water (wash the part of the distillation apparatus
that came in contact with the solution in the receiver)

Titrai 0.1 mol/L - 0.2 mol/L sodium hydroxide solution (until the
itration .
solution becomes gray-green)

Schemel Flow sheet for anmoniac nitrogen in fertilizers
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1mg
analytical sample

Shaking to mix

| Shaking to mix |

| Filtration |
I

| Sample solution |
I

| 5 mL sample |

Aliquot
(predetermined volume)

| Eavaporation to dryness|

Leaving at rest

| Standingtocool |
|
| Transfer |

| Leaving at rest |
I
| Measurement |

Weigh to the order of 1 mg to a 250-mL volumetric flask

< About 200 mL of copper sulfate - silver sulfate solution

Rotary shaker (30 - 40 revolutions / min) for 20 minutes

< About 1 g of calcium hydroxide
< About 1 g of basic magnesium carbonate

Rotary shakers (30 - 40 revolutions / min) for 10 minutes

< Water (up to the marked line)

Type 3 filter paper

100-mL volumetric flask

< Water (up to the marked line)

Small evaporationg dish

No less than 80 °C Water bath

< 2 mL of phenol sulfuric acid

About 10 minutes after making phenol sulfuric acid
contact with residue

«— 20 mL of water

100-mL volumetric flask

< Ammonia solution (1+2) ( until the color of a solution changes to light yellow)
< Ammonia solution (1+3) 3 mL
< Water (up to the marked line)

For about 30 minutes

Spectrophotometer (410 nm)

Scheme2 Flow sheet for nitrate nitrogen in fertilizers
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Table 2 Harmogeneity test results of ammoniac nitrogen and nitrate nitorogen
No. of - b) ) e) 28) f) 9 = h 5 5. critica
Component  Sample ; X Sy Skb Sbb°  Spb+r’ CRSDRr” 6~ 0.50gp 0.36R ’
sample on®  0m9  om®  rom®  (om© Y N TG BN value
(%) (%) (%)~ (%) (%) (%) (%)’ (%) (%)
Ammonium .0 o500 018 004 0002 019 25 063 032 019 0101
chloride
A”;ﬁ:}f’;':”‘ 10 2111 017 009 0008 019 3 063 032 019 00%
Ammoniac Compound
nitrogen .IF’ . 10 543 009 000 0000 009 4 022 011 007 0017
(A-N) ertilizer
?0”_“.’0“”‘1 10 409 004 000 0000 004 4 016 008 005 0006
ertilizer 2
Compound 1 195 002 000 0000 002 4 008 004 002 0001
fertilizer 3
A”r':irt'f;g‘m 10 1763 008 013 0017 015 3 053 026 016 0054
?0”_“_’0“”‘1 10 1360 005 015 002 015 3 041 020 012 0030
) ertilizer 4
Nitrate Compound
nitrogen .l'? 10 48 002 002 0000 003 4 019 010 006 0.007
(N-N) ertilizer 5
Compound 363 001 0036 0001 004 4 015 007 0044 0004
fertilizer 6
?0”_“.’0“”‘1 10 113 001 0010 0000 002 4 005 002 0014 0001
ertilizer 7

a) Number of the samples used for analysis

b) Grand mean value ( n = 10xnumber of repetition (2) )
¢) Mass fraction

d) Standard deviaton of repeatability

€) Standard deviation of sample-to-sample
f) Standard deviation of sample-to-sample including repeatability Sp+r=v Spp? + 5,2
0) The am of Rerative standard deviaton of reproducibility in Testing Methods for Fertilizers 2018
h) The estimated standard deviaton of reproducibility calculated based on CRSD Rg)
i) Thevaluefor thetest : F1(0.36g)? + F2s,2

F1=1.88, F2=1.01 (The number of samples (10), The number of repetition (2))
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KO Grubbs DR EZFEGELIZ. 728, BEBREBIIT VBT WHEZOBRZ SN LI-REREN 1 RER=E, et
EROHBESHLUTRBREN L REbL o770, FRBRIEE O =13 12 BRETHhH. ZORER,
12 R BORBREAE DD, T e=THEZITHOWTLSHEHEOREI DS, 1FEHEORENT 23 BREDOH
Bl 2 OB T 1 BR=EOHEEA Cochran O #:E X1 Grubbs DR EIZ L0 NEE L THIES
= 7, REPEZERICOWTL 5 FEOREIDY D, 1 FEHORENC 2 BB OHAEAS Cochran DRE
XA VEE L CHIES L. IlEEMEZE 3 ClT Grubbs ORE I I A UE S HE STt B3 2o 7.

Table3-1 Individud result of ammoniac nitrogen (A-N) (%)a)
Lap 1D? Ammorﬁum Ammonium Compound Compound Compound
chloride sulfate fertilizer 1 fertilizer 2 fertilizer 3
A 25.27 25.24 21.05 21.03 5.56 5.56 4.16 4.14 1.95 1.94
B 2555 2554 21.35 21.35 5.60 5.54 4.17 3.98 1.96 1.92
C 25.27 25.16 21.10 21.05 5.55 5.54 421 3.91 1.96 1.83
D 2519 25.13 21.02 20.92 5.64 5.63 4.28 4.28 1.99 1.98
E 2523 25.14 21.09 21.05 5.58 5.54 4.18 4.17 1.97 1.96
F 25.33 25.28 21.14 21.07 5.46 5.44 411 4.00 1.95 1.94
G 24.95 24.73 20.87 20.76 5.49 5.33 4.06 3.84 1.96 1.85
H 2516 24.52 20.89 20.82 5.58 5.43 4.17 411 1.99 1.99
I 2530 25.21 21.14 21.09 5.60 5.49 4.18 3.98 1.96 1.94
J 24.84 24.84 2091 20.90 5.57 5.56 4,22 4.21 1.98 1.97
K 2591 2587  2178"° 21.71® 573 573 438 437 219" 217"
L 2538 2485  21.30° 21.03° 572° 5219 418  4.13 1.94 185

a) Mass fraction

b) Laboratory identification
c) Outlier of Cochran test

d) Outlier of Grubbs test
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Table3-2  Individual result of nitrate nitrogen (N-N) (%)a)

L 1D” Ammonium Compound Compound Compound Compound

nitrate fertilizer 4 fertilizer 5 fertilizer 6 fertilizer 7
A 17.17  16.79 13.73 13.48 4.71 4.42 3.79 3.71 1.18 117
B 18.68 18.46 14.38 14.24 511 5.07 3.85 3.85 1.17 117
C 1897 18.75 1473 14.49 5.22 5.21 3.99 3.98 1.23 1.22
D 17.40 17.40 13.80 13.60 5.40 5.40 3.75 3.75 1.15 1.10
E 18.24 18.14 1396 13.86 5.22 5.20 3.85 3.81 1.20 1.18
F 18.33 18.32 14.40 14.17 514 5.10 3.80 3.77 1.16 115
G 17.30 17.10 13.88 13.48 5.10 5.02 3.84 3.74 1.23 114
H 18.40 18.20 1430 14.14 5.06 4.98 3.92 3.91 1.20 1.20
I 19.06 18.90 14.80 14.59 5.63° 5.20” 4.14 4.01 1.26 121
J 17.79 17.75 13.89 13.85 4.82 4.79 3.85 3.81 114 1.13
K 18.23 18.17 13.94 13.77 4.92 4.85 4.00 3.89 1.20 1.19
L 17.74  17.59 13.85 13.43 553"  4.35° 391 385 1.26 119

a) Mass fraction
b) Laboratory identification
c¢) Outlier of Cochran test

3) HHTHRERVERBREE

AU BRI LT BRBR AR (S RO B2 1 LTS, DR AR YRR 72 (s) B ORI TR S (R 22 (RSDy)
M ONZ ZE T P BUE IR 72 (se) K OVER ) BUAH S HEE Y 72 (RSDR) & Table 4 1Z/RL 7z,

ToE=THEEROVEEIT 1.94 % ~2520 % (EH &5 FR) THY, ZOHTIEERZE (s) 1% 0.04 %~
0.18 % (E&E/H=R), GHTARE YR (RD)) 14 0.2 %~2.4 %, =M FHHIEHER 7 (sr) 1% 0.05 %~0.33 %
(B&HR), ER AR R (RSDr) 13 0.7 %~32% Th-o7-.

THIETEZE SR O EfEIE 1.18 % ~18.04 % (H &3 2R) THY, £ DOHH TR MR 7= (s) 13 0.03 %~0.17 % (&
BE), D TAXE (R 22 (RSD)) 1 0.7 %~2.4 %, == FFEUE HEMR 72 (sr) 13 0.04 %~0.24 % (& &4 3%),
A B A (R 722 (RSDR) 11 2.7 %~4.8 % ThH-o7-.

W OO TR (R 2 (RSDy) S OV [ 1 BUAE S HE E (R 22 (RSDR) b AR5 FBRIE Y T2 4 MR O
FIEIRSIVTOVD B IR EL ~UIZ BT DR E O B ZOFFRFEAN THLHZEN D, & BRIEDOR TR
SR BRIEOMREREICE AL QDI fER L.
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Tabled4 Statistical analysis of Collaborative study results for ammoniac nitrogen and nitrate nitrogen
Labs Mean” s® RD? CRD s RDR” CRDR’
p@° W )7 ) ) (% (%) (%)

Ammonium chloride 12 25.20 0.18 0.7 1 0.33 1.3 2.5

Component Sample

. Ammonium sulfate 10(2) 21.03 0.04 0.2 15 0.16 0.7
Ammoniac

nitrogen Compound fertilizer 1 11(1) 555 0.05 1.0 2 0.09 1.7

A-N
(AN) Compound fertilizer 2 12 414 0.0 24 2 0.13 3.2

Compound fertilizer 3 11(1) 1.94 0.04 2.2 2 0.05 2.3

Ammonium nitrate 12 18.04 0.13 0.7 15 0.64 3.6
. Compound fertilizer 4 12 14.03 0.17 12 15 0.40 2.8
Nitrate

nitrogen Compound fertilizer 5 10(2) 5.04  0.07 14 2 0.24 4.8

N-N
( ) Compound fertilizer 6 12 3.87 0.05 12 2 0.10 2.7

A A A WO WO b A~ W

Compound fertilizer 7 12 1.18 0.03 24 2 0.04 34

a) Number of laboratories, where p=number of laboratories retained after outlier removed
and (q)=number of outliers

b) Grand mean vaue of the results of duplicate sample which were reported from laboratories retained
after outlier removed (n=The number of laboratories(p) X The number of repetition(2))

¢) Mass fracton

d) Standard deviation of repeatability

€) Relative standard deviaton of repeatability

f) Rough standard of relative standard deviation of repeatability in Testing Methods for Fertilizer 2018

g) Standard deviation of reproducibility

h) Relative standard deviation of reproducibility

i) Rough standard of relative standard deviation of reproducibility in Testing Methods for Fertilizer 2018
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B R BRIE D I SN T2 7 B =T B RO BB E R ORERIEE R O7 = ) — VEREREIC DN, 12
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MLV) &N TEY, EEHERERED 0 éz EEEVEIC WV CZERVED Type C(MLV KON SLV), 7= /— /LR
Y Type D(SLV) ERFMlEA TV 2. DL EORERLD, EERAICHE L SN D EEGBR = O %224 VEfE R
(HCV) NENT=HFIEELT, ZNHORBRIEIZIEEHERBRIE BT HYEREHRTED Type B(SLV L TOYHCV) ERF
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Perfor mance Evaluation of Deter mination Method for Nitrogen in fertilizer:
Harmonized Collabor ative Validation

ErikaHIRATA?, Hideo SOETA?, Hidemi YOSHIMURA? and Keiji YAGI?

1Food and Agricultural Materials Inspection Center (FAMIC), Fukuoka Regional Center
(Now) FAMIC, Fertilizer and Feed Inspection Department
2FAMIC, Fukuoka Regional Center

It has been verified performance that determination of ammoniac nitrogen by distillation method and nitrate
nitrogen by phenol sulfuric acid method described in Testing Methods for Fertilizers. However, these methods
only were verified by single laboratory validation or multi laboratory validation, were not evaluated by
harmonized collaborative validation. Therefore, we conducted a collaborative study by means of international
harmonized protocol to evaluate for determination of ammoniac nitrogen by distillation method and nitrate
nitrogen by phenol sulfuric acid method in fertilizer. Five samples passed the test for homogeneity, respectively,
were sent to 12 collaborators. These samples were analyzed as blind duplicated. After identification of
outliers with Cochran test and Grubbs test, the mean values and the reproducibility relative standard
deviation (RSDgr) of determination of ammoniac nitrogen were reported 1.94 %~25.20 % as a mass
fraction and 0.7 %~ 3.2 %,respectively. Those of determination of nitrate nitrogen were reported 1.18 %
~18.04 % as a mass fraction and 2.7 %~4.8 %, respectively. These results indicated that each method
has acceptable precision for determination of ammoniac nitrogen or nitrate nitrogen in these concentration
ranges. In conclusion, those results demonstrated these methods were validated for the determination of
ammoniac nitrogen and nitrate nitrogen in fertilizer by distillation method and phenol sulfuric method by

harmonized collaborative validation.

Keywords ammoniacal nitrogen, nitrate nitrogen, distillation method, phenol sulfuric acid method,
harmonized collaborative validation

(Research Report of Fertilizer, 12, 84~93, 2019)



