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2) EERURBER
KB EICRBL CWAESIE, Sy L—h(Ib) , EiE E Finf X REiE0 R, F Nigg =
[MHRRDIREHE, Kig K OV e E 2 L.

3) RAEBAE
AR, <EAMEDAVER, FIERMED AR K VKA AVBRORH R ONHIE 1L, Table 1 D& B0 EEF R
EDORRBRITIEZ AW, 728, B2EDD, £ 715D 70— —k (Scheme 1~Scheme 4) Z 7R L7-.

Tablel Component and Measurement
Testing Methods for Fertilizers (2018)
Measurement
4.2.1.a Ammonium vanadomolybdate absorptiometric anaysis

Component

Tota phosphorus (T-P20s) , , R
(4.1.3) I ncineration-agua regia digestion

4.2.3.a Ammonium vanadomolybdate absorptiometric analysis
(4.1.1) Citric acid solution— Rotational shaking (30 °C)
4.2.2.a Ammonium vanadomolybdate absorptiometric anaysis

Citric acid-soluble phosphorus (C-P20s)

Citrate-Soluble phosphorus (S-P20s)

4.2.4.a Ammonium vanadomolybdate absorptiometric anaysis

Water-soluble phosphorus (W-P20s) ) i
(4.1.1.1) Water —Rotationa shaking
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5 g analytica sample Weigh to the order of 1mg into a 200-mL-300-mL tall beaker
Charring Heat gently
Incineration Ignite at 450 °C+5 °C for 8-16 hours
Standing to cool Room temperature

<A small amount of water
«—About 10 mL of nitric acid
«—About 30 mL of hydrochloric acid

| Heating | Cover with awatch glass to digest
| Heating | Slightly move the watch glass and remove acid
| Standing to cool | Room temperature

<50 mL of hydrochloric acid (1+5)

| Heating | Cover with awatch glass to dissolve
| Standing to cool | Room temperature
| Transfer | 200-mL volumetric flask, water

«—Water (up to the marked line)

Filtration | Type 3 filter paper

Sample solution |

Aliquot

(predetermined volume) 100-mL volumetric flask

«—1-2drop(s) of phenolphthalein solution(1g/100 mL)
«<—Ammonia solution (1+1) [ neutralization]

—Nitric acid (1+10) [slightly acidic]

<A proper amount of water

<20 mL of coloring reagent solution

—Water (up to the marked line)

Leaving at rest | About 30 minutes

Measurement | Spectrophotometer (420 nm)

Scheme 1 Analytica procedure for tota phosphorus in fertilizers (T-P20s)
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| 1 g analytical sample | Weigh to the order of 1mg to a 250-mL volumetric flask
<150 mL of citric acid solution[ about 30 °C]

| Shaking to mix | Constant-temperature rotary shaker (30-40 revolutions/min)
| 30 °C#1 °C, for 1 hour

| Cooling | Promptly
«—Water (up to the marked line)

| Filtration | Type 3 filter paper

| Sample solution |

Aliquot

(predetermined volume) 100-mL volumetric flask

«—Citric acid solution, until it reaches the equivaents of 17 mL
—4 mL of nitric acid(1+1)

| Heating | Boiling

| Standing to cool | Room temperature

<A proper amount of water
<20 mL of coloring reagent solution
—Water (up to the marked line)

| Leaving at rest | About 30 minutes

| Measurement | Spectrophotometer (420 nm)

Scheme2 Anaytical procedure for citric acid-soluble phosphorus in fertilizers (C-P20s)
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| 2.5 g analytical sample | Weigh to the order of 1mg to a small mortar
Repeat 3 times <About 20 mL-25 mL water
| Grinding |
|
| Supernatant filtration |  Type 6 filter paper,250-mL volumetric flask
< Residue>
| Transfer |  Transfer residue to afilter paper
<—Washing with water,until filtrate reaches about 200 mL
< Residue> <Filtrate>
<A small amount of nitric acid
«—Water (up to the marked line)

| Sample solution(1) |
I

| Transfer | Together with filter paper, 250-mL volumetric flask
<100 mL of Petermans citrate solution

| Shaking to mix | Stopple and shake to mix until afilter paper breaks down
|

| Hesating | At 65 °C+2 °C for 1 hour while shaking to mix every 15 minutes
I

| Cooling | Promptly
—Water (up to the marked line)

| Filtration | Type 6 filter paper
|

|  Samplesolution(2) |

Sample solutions (1) and _
(2) Aliquot Transfer the volume of sample solutions(1) and (2)

(predetermined volume) to 100-mL volumetric flask

< Petermans citrate solution, until it reaches the equivalent of 2mL
—4 mL of nitric acid (1+1)

| Hesting | Boiling

| Standing to cool | Room temperature

<A proper amount of water
<20 mL of coloring reagent solution
—Water (up to the marked line)

| Leaving at rest | About 30 minutes

| Measurement | Spectrophotometer (420 nm)

Scheme 3 Analytical procedure for citrate-soluble phosphorus in fertilizers (S-P20s)
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5 g analytica sample Weigh to the order of 1mg to a 500-mL volumetric flask
—Water about 400 mL
Shaking to mix Rotary shaker (30-40 revolutions/min) for 30 minutes
—Water (up to the marked line)
Filtration Type 3 filter paper
Sample solution
Aliguot

(predetermined volume) 100-mL volumetric flask

—4 mL of nitric acid(1+1)

Heating Boiling

Standing to cool Room temperature

«1-2drop(s) of phenolphthalein solution(1g/100 mL)
«<Ammonia solution (1+1) [ neutralization]

—Nitric acid (1+10) [slightly acidic]

<A proper amount of water

<20 mL of coloring reagent solution

—Water (up to the marked line)

Leaving at rest About 30 minutes

Measurement Spectrophotometer (420 nm)

Scheme 4 Analytica procedure for water-soluble phosphorus in fertilizers (W-P2Os)
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- VaxANLT VIS MR T (B SL U-2900)

< TERIEE TS WhE T (A U-1900)
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3. BRRUEER
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TRt FEY OZ RN B DI SN 10 3B 2 SO T TONT L7 MERBR O B O fe i (X)
Je OV D RFEIZ DWW T — T & S BT 0 DA DI fi G & a W TR U7 M TR MR 2 (s, ), 3Rk
TEHENR 22 (spp ), DM TREEE 25 Toal R AR YRR 22 (spy ) & Table 2 [/RL72. SBIZ, IEEHERERIET ITRE
N TWLER B D B % (CRDR) X LR (G 1) L7cHEE B M BUEERZ (6 ) & Table
2 TR

BPENEDOHE L, IUPAC/IISOIAOAC DOHFFRERER 7 b YD FIEE BB ICFEM LT, £F, REREED
M SRR T DT, BEBRERE IOV T Cochran DR EZ LML T-. ZOfE 5, AT ABED 13080
ST ER AU S HE SR LT, S FTUBBRIME DEAEIZ DWW T, —JtRlE 2 Bt KL, DH T 1E
{2 (sp ) K OVFRB I AZ YE R 22 (spp ) 22K 8, (X 2) IC XV FTAE MR 7 (s ) ZRFMl L 7=, &IZ,
IUPAC/ISO/AOAC D i fEFRER 7 1 h= /1O D+ O EZ (X 3) 2 W THE MO EZ To72. &
DFER, VABRERIZRITDILRRIEE A B OVKIEMED ABEDALRAER H 2BR<, 2 ToREcHIER (X 3)
ZiilzL Tz, 22T, HER (X 3) 272 L TR W EEL O I TAEHER 72 (s ) B+ hEn (s, <
0.56 5) Z&M b, R 3 EAEMLIZHIER (K 4) Z VT BN OHEEIT o7, ZOREE, WndHER (K
4) Z LW, ZOZEnh, 2TOAHTHREHINE ThHZ LR LIZ. 7ok, & D), 5 12X
S THTHEEE 2 G o sl B MR 722 (spyp ) EFIBLIZETA, W N ORI b HEE W BUEHER 2 (6 ) &
PG L T/ hSVWE Th -T2,

6 g = CRSDg X x/100 oo (D)
sp <050, =056, = (X2
Spb <0.30'p:0.36'\R ”'(ﬁ3)
Spp > = F1(0.3 )% 4+ F2 5,2 - (R9)

Spher = /Srz"'sbb2 <o (5)
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X R E sy D TRE YRR 2=
o, R UPERERREATO B IS & LT AR R 2
Spp & PAH FAZE HE (R A= Spar  DHTHEEE 25 Lo URH A e (R 72
F1 :WEMHEDT-O DT A4 GEHE 10, 2 SO TOHE, F1=1.88)
F2 HEMHEDNTA—=4 (3B 10, 2 S0HMTO%E, F2=1.01)
Table2  Homogeneity test resuits of phosphorus
_ ) ~ h) A~ 1) ~ j) discrimi-
No.of i sr Y s spp2Tspy, D 9 Ggr ~ 0.50g° 0.30R
Component Sample A x f b CRDR nant”
sample
©)° (%) )° (%) )° ) ()° (%)’ ()7 (%)’
Designated 10 2539 006 010 0010 002 25 063 032 019 0072
combined fertilizer
Compound 10 1510 004 016 0027 004 3 045 023 014 0037
fertilizer 1
Totd
phosphorus Fish meal 10 865 010 000 0000 009 4 035 017 010 0031
(T-P20s)
Castor meal 10 417 001 002 0000 019 4 017 008 005  0.005
and its powder
Creb shells 10 325 004 002 0000 019 4 013 006 004  0.004
pow der
Phosphate 10 4290 017 003 0001 002 25 107 054 032 0223
fertilizer
- Fusedmagnesum 5 ones 005 004 0001 004 3 062 031 019  0.068
Citric acid- phosphate
soluble Compound
ohospherts o 10 1034 010 000 0000 003 3 031 016 009 002
C-P:0
( 2 Compound 10 415 002 000 0000 015 4 017 008 005  0.005
fertilizer 3
Compound 10 158 002 000 0000 015 4 006 003 002 0001
fertilizer 4

a) The number of samples after exclusion; (): The number of outliers from Cochran test

b) Tota mean(Number of samples after excluding outliersxn=2)

¢) Mass fraction
d) Repeatability standard deviation
€) Standard deviation sample-to-sample

f) Standard deviation of sample-to-sample include repeatability

Sbr =1V Sbb” + 5¢°

) Criteria of precision for Reproducibility relative standard deviation in Testing Methods for Fertilizers 2018
h) Estimated standard deviation of reproducibility calculated from rough standard of relative standard deviation of reproducibility
i) Parameters for the determination of repeatability standard deviation (sr)
j) Parameters for the determination of homogeneity (determination of Sob)
k) discriminant: F1(0.36g)? + F2s,?

F1=1.88, F2=1.01 (The number of samples (10), The number of repetition (2) )

Parameters for the determination of homogeneity (determination of sw2),
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Table2 Continue

Discrimi-
Component Sample NO'Ofa) £V e 5w s spu RO 6" 0.505” 0.3y nant”
sample

e 0 ) (%) ) %) (%) (%) ()7 (%)’

Compound 10 5188 013 000 0000 002 25 130 065 039 0302
fertilizer 5

, Concentrated 10 4466 021 000 0000 004 25 112 056 033 0.257
Citrate- superphosphate
soluble Compound

phosphorus fertilizer 6 9(1) 913 005 0.04 0001 0.09 4 037 018 011  0.026

(S-P205) Compound

o 10 5.44 005 0.01 0.000 0.19 4 022 011 0.07 0.010
fertilizer 7

Compound
fertilizer 4
Compound
fertilizer 8
Concentrated
Water- superphosphate
soluble Compound
phosphorus fertilizer 9

(W-P20s) Compound
fertilizer 7

10 148 0.06 0.00 0.000 0.19 4 006 0.03 002 0.005

10 4825 018 0.16 0.025 0.02 25 121 060 0.36 0.278

10 3625 011 0.06 0.004 0.04 25 091 045 027 0.150

10 1279 0.06 0.04 0.002 0.03 3 038 019 0.12 0.028

10 283 001 0.02 0000 0.15 4 011 006 0.03 0.002

Compound

L 10 1.00 0.01 0.02 0.0002 0.15 4 0.04 002 001 0.0003
fertilizer 10

2) HFERBRAERUNANIERE

FRBRE LA SN R L Table 3-1, Table 3-2, Table 3-3 }2 (X Table 3-4 ITRLTZ. 45 R4
DI HTRELO#E R IUPAC DL [FFRER 7 m ha L 122t TREFHLERL 72, SRBRGE O SN UEZ R T 5
72812 Cochran DR E M Y Grubbs DR EZ i L7=. 7233, BRIV A2 EO AR BRI BR=EN 1 uit
BReg, <IRMED AR, AIEVED AR M OUKIETED AR D 4 R LT- B2 1 REREDHY, KRBy D
WrakBr =203 11 RBRETHS.

REBREORBRAEDI D, VAEERETIE, 5REI0HH 1 3BT 2 3ER=E, 2 3k ©% 1 R =EoREM
WANVIEE L THES Uz, <MD ARETIE, 5Bt H 1B C 2 3B, 1508 C 1 BB E o WiEE)
SAAUEEL THIES . AIETED AR TIL, 530S H 3FEHC 1 BB ORMEEI /M UELL THIES L
7=, KENED VR TIE, 53OS H 13T 1 RBRE DR EMENIMUVEE L CHES .
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Table 3-1 Individual result of total phosphorus (T-P20s) (%)?
b) De3|gn_ated Compound , Castor mesl Crab shells
Lab 1D com'bllned fertilizer 1 Fish medl and its powder pow der
fertilizer
A 2551 25.53 14.65 14.72 8.86 8.80 4.08° 405" 3.38"”  3.40”
B 25.31 25.35 15.14 15.17 8.55 8.52 4.17 4.18 3.23 3.26
C 2521 25.14 15.07 15.20 8.49 8.46 4.15 4.15 3.23 3.23
D _9 _ _ _ _ _ _ _ _ _
E 24.98 25.15 14.98° 14.64° 8.37 8.20 411 411 3.23 3.20
F 25.28 25.40 15.08 15.12 8.46 8.61 4. 17°) 4. 13c) 3.24 3.27
G 25.27 25.54 1526 15.12 8.83 8.82 4.17 4.16 3.29 3.25
H 2555 25.62 1530 15.32 8.50 8.54 4.20 4.19 3.27 3.27
I 25.36 25.38 15.12 15.09 8.70 8.52 4.18 4.17 3.26 3.25
J 25.62 25.62 15.09 1511 8.50 8.61 4.20 4.20 3.30 3.29
K 25,50 25.36 1497 14.93 8.52 8.63 4.17 4.18 3.28 3.28
L 25.37 24.96 1498 14.88 8.46 8.56 4.18 4.17 3.26 3.26
a) Mass fraction
b) Laboratory identification (random order)
c) Outlier of Cochran test
d) Outlier of Grubbs test
€) Not tested
Table 3-2 Individua result of citric acid-soluble phosphorus (C-P20s) (%)a)
b) Phosphate Fuseq Compound Compound Compound
Lab ID fertilizer magnesitim fertilizer 2 fertilizer 3 fertilizer 4
phosphate
A 41.82 41.84 20.35 20.38 1047 10.46 4.12 4.13 153 154
B 42.74 42.68 20.84 20.79 10.64 10.64 4.16 4.15 1.59 1.61
C ) _ _ _ _ _ _ _ _ _
D 41.82 41.67 20.65 20.40 10.66 11.00 412 4.16 1.63 1.58
E 42.86 42.64 20.86 21.08 11.04 10.82 4.13 4.18 1.57 1.62
F 42.30 4254 20.73 21.01 11.00 10.66 412 411 1.59 1.56
G 42.10 42.23 20.31 20.99 10.81 10.69 4.18 4.18 1.59 1.59
H 42.30 42.18 20.73  20.77 10.73 10.68 4.15 4.14 155 154
| 4236 4211 2146”7 2263” 1094 10.80 419  4.23 160 1.58
J 4248 4273 2366° 2443° 1108 1097  433° 434° 161 161
K 4271 42.39 20.67 21.06 10.85 10.78 4.15 4.13 1.58 1.58
L 42.01 41.80 20.71 20.59 10.62 10.62 4.10 4.13 1.52 1.56

a) ~e) Refer to the footnote of Table 3-1
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Table 3-3 Individual result of citrate-soluble phosphorus (S-P-Os) (%)?

Lap 1D” Compound Concentrated Compound Compound Compound
fertilizer 5 superphosphate fertilizer 6 fertilizer 7 fertilizer 4
A 52.30 52.35 44.83  44.69 9.80 9.67 571 5.70 152 154
B 51.86 51.86 44.65 44.64 923 9.23 544  5.45 158 159
C 9 _ _ _ _ _ _ _ _ _
D 50.87 51.51 43.72% 43.50” 950 9.89 5777 653 161 166
E 51.82 52.16 44.65 45.33 947  9.47 537 541 161 161
F 51.79 52.05 4454  45.46 9.04 917 530 5.32 1.50  1.46
G 51.17 50.75 44.88 4491 9.90 9.98 578  5.67 150 151
H 53.86° 51.34° 4460 4521 881 914 550  5.48 149  1.48
| 52.15 52.05 44.92  45.10 938 9.42 574 584 158  1.60
J 52.43 52.29 44.95 45.13 943  9.35 578 5.79 150 1.57
K 51.73 51.71 4499 44.69 952 954 552  5.60 154 157
L 51.71 5144 44.68 45.16 912 9.32 554 547 1.49 150

a) ~e) Refer to the footnote of Table 3-1

Table 3-4 Individual result of water-soluble phosphorus (W-P20s) (%)a)

L 1D” Compound Concentrated Compound Compound Cor_n_pound
fertilizer 8 superphosphate fertilizer 9 fertilizer 7 fertilizer 10

A 48.30 48.49 36.24 36.07 12.68 12.81 2.87 2.84 09 0.96
B 4845 4841 36.06 36.10 1249 1257 284 281 091 0.88
C 9 _ _ _ _ _ _ _ _ _
D 48.44 48.35 36.54 36.67 13.23 12.85 2.82 2.80 1.02 1.00
E 48.27 48.48 36.43 36.43 1296 13.17 288 284 1.02 1.00
F 48.29 48.97 36.22 3550 12.39 12.46 2.77 2.77 083 0.82
G 48.890 48.88 36.55 36.67 12.80 12.77 291 2.88 089 0.9
H 48.84 48.75 36.39 37.16 1221  12.60 286" 2737 090 091
I 48.53 48.56 36.17 36.19 1246 1241 2.79 2.79 082 0.82
J 47.76  48.60 36.36 36.52 1270 12.76 28 287 089 0.89
K 48.32 48.08 35.78 34.97 12.63 1248 276 274 0.84 0.88
L 48.03 47.69 35.78 35.78 1258 12.67 2.79 2.80 094 094

a) ~e) Refer to the footnote of Table 3-1

3) BHTRERUVEMBEREE

AV BRIN TR I LD B WP U7 S M, DR TR YE(R 22 (s0) B OMOFATFR A% e (i 22 (RSD))
M ONZ ZE ] P BUE R 72 (se) K OVER ] F BME S YR 72 (RSDR) % Table 4 1Z7RL 7.

0RO TEE (EREDHFE, LLTFRU) I 3.26 % ~25.36 % THY, O THEHER 7 (s) 1% 0.01 %
~0.12 %, P TFIRMEYESNR 2 (RSDY) 13 0.1 %~0.9 %, == FF BUZEHE(R 72 (sr) 1% 0.03 %~0.20 %, = F8L
FHXHZE HR 72 (RSDR) 13 0.6 %~1.9 % CThH o7z, IEMEDAFEDE-EIEIL 1.58 % ~42.29 % THY, TDOHHT
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IR 7 (s) 13 0.02 %~0.21 %, G THERHEHEMR 2= (RSDy) 13 0.3 %~1.2 %, == AR HUAR MR 72 (sR) 13
0.03 %~0.37 %, =W HBAE R 2 (RDR) (£ 0.8 %~1.9 % Th-o7=. A[IANED AEED FEHEIE 1.55 %
~51.80 % THY, FDHHA TR (s) 15.0.02 %~0.32 %, HH{TARRMEYE(R 72 (RSDy) 13.0.4 %~1.5 %, == 1
U E(R 7= (s2) 13 0.06 %~0.48 %, == [MHFHUH R IR 72 (RDR) 13 0.6 %~3.6 % Th-o7=. KM A
FRDI-2)EIL 0.91 % ~4843 % THY, £ DPHTIEERZE () 1% 0.01 %~0.29 %, (AT HHxHE HE(R 7= (RSDy)
1%0.5%~1.4 %, =M FHBEAEF 2 (sR) 13 0.05 %~0.47 %, == - SUF HE (R 72 (RSDR) 14 0.7 %~7.2 %
ThHoT-.

W OO TFE RHEE (R 722 (RSDy) Je OVES [ BUFF A YR 72 (RSDR) ®, AEEHERBRIEY D22 Ml
DFNARSNTODEIREL ~UIB T DIEE D B ZOFRFM (B LD 2.04%) WTHY, KEMD ABED
1 3Rk (R L) A BR< =1 AR BUAR SHE MER 22 (RSDR) 1, [A] H ZDOHiFAN Th-7-.

Table 4 Statistical analysis of Collaborative study results

Labs Mean” s RD.? CRD. se? RDR” CRDR’
Component Sample 2 9 9 9
p(a) (%) (%) (%) (%) (%) (%) (%)
Designated 11 25.36 0.12 05 1 0.20 0.8 25
combined fertilizer
Compound 10(1)  15.07 0.05 0.4 15 0.18 12 3
fertilizer 1
Total
phosphorus Fish meal 11 8.57 0.08 0.9 2 0.16 1.9 4
(T-P20s)
Castor medl 9(2) 4.17 0.01 01 2 0.03 0.6 4
and its powder
Créb shells 10(1) 3.26 0.01 05 2 0.03 08 4
powder
Phosphate fertilizer 11 42.29 0.14 03 1 0.37 0.9 25
Fusedhma?]“&"”m 9(2) 20.72 0.21 1.0 15 0.24 12 3
Citric acid- phosphate
soluble Compound 11 10.77 0.12 11 15 0.18 17 3
phosphorus fertilizer 2
(C-P20s)
Compound 10(1) 415 0.02 05 2 0.03 08 4
fertilizer 3
Compound 11 1.58 0.02 1.2 2 0.03 1.9 4
fertilizer 4

a) Number of laboratories, where p=number of laboratories retained after outlier removed and (q)=number of outlier
b) Average value after excluding outliers(n=The number of laboratories(p)*xThe number of samples(2))

¢) Mass fraction

d) Repeatability standard deviation

€) Repeatability relative standard deviation

f) Criteria of precision for Repegatability relative standard deviation in Testing Methods for Fertilizers 2018

0) Reproducibility standard deviation

h) Reproducibility relative standard deviation

i) Criteria of precision for Reproducibility relative standard deviation in Testing Methods for Fertilizers 2018
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Table 4 Continue
Labs Mean” s RSD? CRSD.” sr? RSDRr” CRSDR’

Component Sample N 9 9 9
p(q) (%) (%) (%) (%) (%) (%) (%)
Compound 10(1) 51.80 021 04 1 048 09 25
fertilizer 5
Concentrated 10(1) 4490 032 07 1 02 06 25
. superphosphate
Citrate-soluble c d
phosphorus fz:rt]iFl)ig:rnG 11 943 013 13 2 030 32 4
(S-P20s)
Compound 10(1) 557 004 0.8 2 017 3.1 4
fertilizer 7
Compound 11 155 002 15 2 0.06 36 4
fertilizer 4
Compound 11 4843 026 05 1 034 07 25
fertilizer 8
Concentrated 11 3621 029 0.8 1 047 1.3 25
superphosphate
Water-soluble c d
phosphorus f(émgsrng 11 1267 014 11 15 025 20 3
(W-P20s)
Compound 10(1) 282 002 06 2 005 17 4
fertilizer 7
Compound 11 091 001 14 3 007 7.2 6
fertilizer 10
4. F&OH

AEBF 3 B 1 D | TN S LT TR T F U BT B = AR EEEIC L A0 AR A &, UEPED AR,
AYRMED AU K OVKIEPED ABROFRBRIEIC DN T, 12 B T4 5 I (10 £0) Ok AW R B E 5
ML, BER=E MO FBEEL T L.

ZORER, AR EITEEIE 3.26 %~25.36 %0 T 0= M FF BLAH T 4R 22 (RSDRr) 1% 0.6 %~
1.9 %, <IEMEDABRIZ I 1.58 %~42.29 % D% % D= [ B X% (R 72 (RSDRr) 1 0.8 %~1.9 %,
AR AR T ERIME 1.55 %~51.80 %004 T2 0> i) FFELAH 6 #E (R 7% (RSDR) 13 0.6 %~3.6 %, /KI&
PED ABERI T2 0.91 %~48.43 %D #ii[H C-% 0 =5 [ FF B SHEE(R 22 (RSDR) 140.7 %~7.2 % Th 7. Ik
[l SRR A R O DA THR R HE(R 72 (RSDy) K OV [ BUAH AR ME (R 22 (RSDR) 1, MEEHSEBRBRVE™ 2 4 Mife
BOFNNREITODEREL ~IUZBIT DFE O B ZOFFRFMIHALINTHY, i 2 T 2HBUEE Tho
7-.

A BRRFIL-3RBREIE, BEICH SRR 0RBRIE O 2 Y PEfERR (SLV) REIL TR, HIZZOMFHT
BV TEBEMIEE L SN DB EGBRE O 2 4 MR (HCV) ICXRV IS =2 8005, b OBk
REIT ARG BR LY OPERERLHED Type B (SLV KOV HLV (X Z5F) (AL CWD I e fERd Lz,
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Performance Evaluation of Determination Method for Phosphoric Acid in fertilizer:
Harmonized Collaborative Validation

Toshio HHRABARA 1, Shin ABE 2 and Masahiro ECHI *

1 Food and Agricultural Material's Inspection Center (FAMIC), Sendai Regional Center
2 FAMIC, Sendai Regional Center (Now) Ministry of Agriculture, Forestry and Fisheries, Tohoku Regional
Agricultural Administration Office

A collaborative study was conducted to evaluate ammonium vanadomolybdate absorptiometric anaysis for
determination of total phosphorus, citric acid-soluble phosphorus, citrate-soluble phosphorus and water-soluble
phosphorus in fertilizer. These components in fertilizer was extracted and analyzed by Testing Methods for
Fertilizers 2018 test procedures”, respectively. We sent 5 materials to 12 collaborators as blind duplicates. The
mean values of determination of total phosphorus, citric acid-soluble phosphorus, citrate-soluble phosphorus and
water-soluble phosphorus were reported 3.26 % ~ 25.36 %, 1.58 % ~ 42.29 %, 1.55 % ~ 51.80 % and 0.91 % ~
48.43 % as a mass fraction, respectively. In addition, the reproducibility relative standard deviation (RSDr) of
determination of total phosphorus, citric acid-soluble phosphorus, citrate-soluble phosphorus and water-soluble
phosphorus were reported 0.6 % ~ 1.9 %, 0.8 % ~ 1.9 %, 0.6 % ~3.6 % and 0.7 % ~ 7.2 %, respectively. Those
results indicated that each method has acceptable precision for the analysis of the components in these
concentration ranges.

Key words  total phosphoric acid, citric acid-soluble phosphoric acid, citrate-soluble phosphoric acid,
water-soluble phosphoric acid, ammonium vanadomolybdate absorptiometric analysis,
harmonized collaborative study

(Research Report of Fertilizer, 12, 94~108, 2019)



