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1) RAHOFH

AELOFELY L Table LIZ/R L7z 3FRIHDM B A LTz, B0 ARV Y A (KHLPOs) 13 IS B I ES
TWHRIEN 2N EMB BB SR R AR Z L, ZOIFNOMEHT IS MR ESI QO D RS A
AL, DAY MNIFEFIZRIBERE VI E CThDHT20, TR 80 CTHIEL-#%, Féka AT
HBHZ 500 um D 55\ E 2T HETHEL, RVZF LU RICANTERA LD, BEL T v r—#
—HCRE L. TOMOMENZ W TIEFLERE FV T H BRE 500 um 0 550 a2l 5 F THRLT-.

B AR R OIERRIC S 72> T, HEVABE DY AOEIVE £33 100 %, 60 %, 50 %, 35 %, 30 %, 20 %,
15 %, 10 %, 5%, 2 %} () 0.4 %L725191C Table2 DEBV B EIO BATEL, KIEMED AME (W-P0s) L1
THE 4% 59.10 %~0.236 % & A 3 HakBidh I~11 28 L 7-. BB EE R =F L A2 A THL
RALUHRUZ. SRR3R OE QLT v r—F—Hh TRE L.

Table1l Properties of materia (% (mass fraction))
Material W-P,0s”
A Potassium phosphonate (KH2PO:s) 59.10
B Ammonium sulfate 0.00
C Potassium sulfate 0.00

a) Theoretica value of water-soluble phosphorus (W-P20s)
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Table 2 The preparation of analytical samples (% (mass fraction))

Number of The mixing ratio of the materials Content of
analytica sample A? B? A W-P205"

1 100 0 0 59.10

2 60 20 20 35.46

3 50 25 25 29.55

4 35 325 325 20.69

5 30 35 35 17.73

6 20 40 40 11.82

7 15 42.5 42.5 8.87

8 10 45 45 5.91

9 5 47.5 47.5 2.96

10 2 49 49 1.18

11 0.4 49.8 49.8 0.236

a) These are substances which are shown in Table 1.
b) All content of water-soluble phosphorus (P20s) is derived from phosphonate-group.

2) HE

(1) /K: JASK 0557 [ZHLET%5 A3 DK.

(2) Hifk: JSK 8180 ([ZHE T DK,

(3) filE: JISK 8541 (T ET Sk,

(4) 7x)—NVTHEAEEHR: ISK 8719 IHET DT =/ — /LT XA 1g% JSK 8102 [IZHET H=
4 )—/1(95) 100 mL [ Z¥A7LT=.

(5) 7rE=7/K: JSK 8085 (ZHETHAIK.

(6) VAFEKENERR (P:0s 10 mg/mL) : JIS K 9007 ([ZHLE T DV AME —/KFEHV T L% 105 C+2 ‘CTH 2
REFDINEAL , 7 o r — 2 — T LI=14, 1917 g 2O &MIZIEN0EoT-. D EDOKTENL, 28T T
A=11000 mL IZBB LA, R 2mL~3mL 2%, fEfRECKREMZT-.

(7) VAREREYERR (P05 0.5 mg/mL) : D ABREE HEHK (P20s 10 mg/mL) 50 mL %425~ A= 1000 mL (Z&0),
g 2 mL~3 mL 20N %, B ETREIZ 7.

(8) FEFRIAENL: NS K 8747 [ITHET DTV (V)T =04 112 g Z/KIZEDL, ik 250
mL 2Nz 7%, JSK 8905 [ZHETHLEVT T VAT - E=y LUK 27 g 2K LTINZ, &
\ZAKZINZ T 1000 mL L7z,

3) BMERUEKE

(1) #EFKOPA: METTLERTOLEDO M$403S

(2) ETEspEE SR RS ADVANTEC THMO62FA
(3) mybFL—b: THEELEEFT APS-500

(4) SreotrEdt: BEERERT UV-1800
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4) BHEAE

SrRTEEL 25 g% (Lmg OHTET) (30 ED, 28T T A2 250 mL (2 AFL/KK 200 mL 201 %, 30~40 [alifiz
/53T 30 o MIRVIRY, FERETKREMA . Ak 3T TAHBL CRENARE L.

BRI DO —E &2 M—/LE—%—100 mL [Z AL, Mg 3 mL L OWERE 1 mL 2N RA LIk, Reatil
THEWV, K250 CORY ML —FCMEALT-. #KEK 1 mL~3 mLIZ725FTRMELZ. intk, 28772
2100 ML IZKTRL, 7=/ — AT XA k% 1~2 THNA, BWROBPIROIREBIZRDETT o E=T
KA+ ZIMR T ZD%, WEOWWREREPTHRTLE TR (1+10) 2Nz THEEMESL, HWEOKE
A=tk FAFRIRIRIR 20 mL 22 TR ECRZ M 72, K9 30 43 R ALE Loy e e B 3Tk & 420 nm oD
WSR2 E L. JIE 7 0 B4 Scheme 1128 LT=.

| 2.5 g analytical sample | Weigh to the order of 1 mg to a 250-mL volumetric flask
< About 200 mL of water

| Shaking to mix | Rotary shaker (30 - 40 revolutions/min) for 30 minutes

< Water (up to the marked line)

| Filtration | Type 3 filter paper
I
Aliguot(predetermined
volume)

100-mL tdl beaker

< 3 mL of hydrochloric acid
< 1 mL of nitric acid

Cover the tal beaker with awatch glass, heat on ahot plate or sand
Heating bath at 200 °C - 250 °C, condense until the solution volume reaches
1mL-3mL

[
| Standing to cool |
[
| Transfer | 100-mL volumetric flask, water

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

< Nitric acid (1+10) [slightly acidic]

< 20 mL of coloring reagent solution

< Water (up to the marked line)

| Leaving at rest | For about 30 minutes
I
| Measurement | Spectrophotometer (420 nm)

Scheme 1 The flow sheet for water-soluble phosphorous (W-P20s)
in solid fertilizers containing phosphonic acid, etc.
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RIEOBEEHMeR T 5720, 3B 1~k 10 2 W TKIEMED AR (W-P,0s) Dk % 3 50T T
Fehi L7 it B Table 31T LTz, AKIEMED A BB DR FHEIZ DWW TIZHY A BB VD M EEER {2 FH e,

IKIRVED AR & A BEVE B 5y 3R 1.18 %~59.10 %G, [AIUL I 96.9 %~100.4 % THY, W\ T D[E[IY
KHZNHO B EFRIICIBITDIEENERBREDN R L COSEE (RIIXER) O HAEELIN TH - 7=,

Table3 Result of truness confirmation test for water-soluble phosphorus (W-P20s)

Number of Content of Mean Mean o Criteria of
analytical W-P20s value” recovery RED: the truness”
sample %)’ (%)” (%) (%) (*%)
1 59.10 59.33 100.4 0.2 98~102
2 35.46 35.28 99.5 0.2 98~102
3 29.55 29.57 100.1 0.2 98~102
4 20.69 20.75 100.3 0.8 97~103
5 17.73 17.60 99.3 0.5 97~103
6 11.82 11.80 99.8 1.0 97~103
7 8.87 8.91 100.4 0.5 96~104
8 5.91 5.88 99.5 35 96~104
9 2.96 2.94 99.3 1.0 96~104
10 1.18 114 96.9 2.8 96~104

a) Mass fraction

b) Mean value of pardld test (n = 3)

¢) Repeatability relative standard devition

d) Criteria of trueness (recovery) shown in Testing Methods of Fertilizers

2) GHTRERU SR EDTHE

RIEOOATREEE R O RS AR T 5720, 3R 1 RO 8 & T, ZKENED A (W-P.Os)
OkERA 2 HOMTTHAZZ TTEIFERL THRLARRE Table4 (TRLTC. 2, ZORERNL— IR ED
ST EAT > TIRONIOM TR EE R OV RIS 4 Table 5 IR LTz,

RER D 1 OEEIEITE &% T 59.36 % C, MM TAXHEER 1% 0.1 %, T HMXHEHERFZ21L 02 % TH
o7 F o, B 8 O EXIEITE B/ T 5.90 % T, DHTHIXHEER X 1.2 %, A RHE R 220T
1.2 % CTh-7z.

ZNHOREIZIIT DT O HEER 22 R RBRIE RSV TOD O TR B (DR TR R YE (R 22)
B O RS (R A YR 2E) 0 B LN TdhoT-Z80 5, AIEITFOBEE A L TWAIENHERSH
7-.
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Tablle4  Individud result of repetition test of changing the date

for the precision confirmation (% (Mass fraction))
Test day Analytical sample 1 Analyticd sample 4
1 59.24 59.38 5.93 5.75
2 59.48 59.42 5.80 6.00
3 59.54 59.52 5.95 5.94
4 59.44 59.20 5.87 5.89
5 59.22 59.14 5.92 5.96
6 59.28 59.40 5.92 591
7 59.38 59.34 5.90 5.91

Table5 Statistica analysis of repetition test result for evaluating precision

Number of Repeatability I ntermediate precision
andyticd ~ Mean ? s RD”  CR®D. sy RDip? CRDip)”
sample (%)” (%)” (%) (%) (%) (%) (%)
1 50.36 0.09 0.1 1 0.13 0.2 2
8 5.90 0.07 1.2 2 0.07 1.2 3.5

a) Mean vaue (n = Sample number of paralld test (2) x Number of Test days (7))

b) Mass fraction

¢) Repeatahility standard deviation

d) Rpeatability relative standard deviation

€) Criteria of repeatability (repeatability relative standard deviation)
shown in Testing Methods for Fertilizers

f) Intermediate standard deviation

0) Intermediate relative standard deviation

h) Criteria of intermediate precision (intermediate relative standard deviation)
shown in Testing Methods for Fertilizers

3) EETRFEOHER

KIEDOER TRZMER T D720, BB 11 2 W OKEPED AR (W-P0s) OFERE 7 mfHMT THERMLZ
fti R Table 6 (TR LT-. ZORER, IKEEMED A (W-P.0s) D FEEITE 85753 0229 % THY, ZDOIEE(R
ZITE &SR 0.004 % ThHo/. Ei FRIIEIEREAX10, £z, M T IRIZEEHEFZEx2xt (n-1, 0.05) LT
RESNDY DT, AIEOKEEMED /U (W-P20s) D E & FHITE RS 0.04 %, Mt FRITE 55 0.02 %
R LHEE ST
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Table6  Estimation of the lower limit of quantitation (LOQ) of water-soluble
phosphorus (W-P20s) (% (mass fraction))
mg;glb‘;‘:ple Content Mean? s LOQ®? LoD ?
11 0.236 0.229 0.004 0.04 0.02
a) Mean vdue of the pardlel test (n=7)
b) Repeatabillity Standard deviation
¢) Lower limit of quantitation (LOQ = sr x 10)
d) Lower limit of detection (LOD =sr x 2 x t(n-1,0.05))
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(2) DHTIEEE R OV RIS EE 2 fesB 357, BB 2 & T, KIEMED AR (W-P,0s) Dtz 2 5 0F
ITCHAZEZTTIRIERLIZEDA, KEEMED A B EIEITE 857 R T 59.36 %M () 5.90 % T, HHTHEXMEYE
fR721% 0.1 %K% O 1.2 %, FREFEXHEER 2L 0.2 %L N 1.2 % Th-o7-. ZOREICBITHWVT O HE
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2) MMNATEAE NEMOKEHE 2 it 2 — (FAMIC) : BRI R % (2015)
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Determination of Water-Soluble Phosphorusin Solid Fertilizer
Containing Phosphonic Acid by Spectrophotometry

Fumihiro ABE?, Noriyuki SASAK 12 and Toshio HIRABARA?

! Food and Agricultural Materials Inspection Center, Sendai Regional Center
(Now) Fertilizer and Feed Inspection Department
2 Food and Agricultural Materials Inspection Center, Sendai Regional Center

We validated a spectrophotometry for determination of water-soluble phosphorus (as phosphorus oxide;
W-P,0Os) in solid fertilizer containing phosphonic acid or phosphonate (phosphite). Phosphonate ion and
phosphate ion in fertilizer were extracted with water. Oxidation of phosphonate ion with agua regia (nitric
acid-hydrochloric acid (1+3)) was used to formation of phosphate ion. After phosphate ion colored with an
ammoni um vanadomolybdate reagent according to Testing Methods for Fertilizers, W-P,Os was determined using
a spectrophotometer. As a result of 3 replicate analysis in 10 fertilizer samples prepared to contain 1.18 % ~
59.10 % mass fraction as W-P,Os, the mean recoveries ranged from 94.9 % to 100.4 %. As aresult of repetition
test on 7 different days using two samples, the mean values were 59.36 % and 5.90 % mass fraction, repeatability
relative standard deviation (RSDy) were 0.1 % and 1.2 % and intermediate relative standard deviation (RSD(m))
were 0.2 % and 1.2 %, respectively. On the basis of 7 replicate analysis of W-P.Os, the limit of quantitative value
(LOQ) was estimated at 0.04 % mass fraction. Satisfying the criteria shown in Testing Methods for Fertilizers,
these results indicated that the method is valid in determining W-P,Os in solid fertilizer containing phosphonic
acid or phosphonate.

Keywords  phosphonic acid, phosphonate, solid fertilizer, water-sol uble phosphoric acid, spectrophotometry

(Research Report of Fertilizer, 8, 10~16, 2015)



