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3) FybSL—F @ TR EC-1200N

3) ME

(1) BERBEE: PP (VBT 2205112 g2KICEML, BEEL 250 mL 22 7-1%, txY
TFBRART Es A AKFN 27 g BAKITERLTNA, BIZAEME T 1,000 mL &L7E,

Q) T /)—NTEALTEH: T/ —NTH A g&xH /7 —(95) 100 mL (238U,

(3) DAHBRIEIENR: DABR T KFHUTLE 105 2°C TR 2ERMEL, FLr—a—hoiB LI,
19.17 g ZOXEMIZIEDNDED, D EOKTE?L, 287722 1,000mL KB L AN, HEE 2~3 mL %
A, KEEBETMATOABRERRK (10 mg P,Oy/mL) 2L, DABRIEER (10 mg P,Os/mL) 50
mL ZE&E7TA= 1,000 mL (2&V, BB 2~3 mL 22X, KEERSTMATOABREER (0.5 mg
P,Os/mL) EFAS LTz,
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(1} SFREYTFUBT Ty AEKEEDABRSHTE (BB OHTEE 42.3) (BUF, TREREIEWD)

SWRE S g E2EETF A2 500 mL ICEREIZEY, K 400mL EH0Z 1 4 30~40 HiEEOERKRRY
BT 30 HFHEVIR S0, EHRECKENATELICAK 3 B TABL CREERELE.

ABHEIRO—E R (P0: LT 05~6 mg) ¥ 2B T75AD 100 mLICIERIZEY, HER (1+1) 4 mL &MNE
TEBL, 7o/ — A T8 A REERRELLCT a7k (141) Thfal, Bl (142) 2% THE:
HEEL, EWROKTHRUTHEARERE 20mL 2%, EEETKEMNATEVRY, 0 30 S EKER,
BIEWEE 420 nm OELEEZRIELE.

BIEFIZ, DABREEIER (0.5 mg P,Os/mL) 1~12 mL 302 &7 722 100 mLICEMAIZEY, LT IHE
BOKTHRL T~ LARCEBELCREREERLE.
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CmL WCRAECERELE. MBE, KTE£BTIRI 100 mLIZB LA, 7=/ —A 7 XA Bk ER
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FIROHREEIER 3 AR VHEIABEEEE P,0s L T4 RU02% BB L2 A, BT
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100~200 mL QA —H—%EF UHER, TR -HEB O+ 2L, TR ENERBHBELT
FARU BRI LY E BB LT, e, BEFEOSIW FELLT, ERSITEOVABEREOER
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DU Th gLz,
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5 o SOMAR ARG EFEE  ARRE  ZBEE
(AEE) EABILE) R )
0.09% 4.52 39.55 39.42 39,30 39.66
I 3832 (())b) (12) (103) (103) (103) (103)
5 3437 € 6.93 11.57 34,57 34.71 34.44 34.62
' 20) (34) (101) (101) (100) (101)
3 9877 0.05 " 540 2911 2932 28.95 29.03
‘ (0) (19) (101) (102) (101) (101)
4 4 0.01 .26 4,05 4,04 4.06 4.06
(0) (6) (101) (o1 (102) (101)
5 0.2 0.00 0.02 0.20 0.21 0.04 0.21
0 (9) (102) {103) (22) (106)
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¢) PSR- B203 IR AR P D H 3k (0 ABEAR SR TV A ) OKIEED A BRER ST L 7 B AY6.66% B 5.
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1R 3 mL K URHES 1| mL CRUEHEZE BG4I, EYABMERERICTAMABRIL T2 0
BT RWERF T D0, HOABERBEE P,0s 21T 30, 20 BT 0.2%ICRHBL 7250815 B vy, n#
BAEICLOREHR R B EBBEICEA RN EMBUEREL R U, MBE B, RO R
R OB LA R OMBEE R CRENFTRECHHILREEZEL T 250C TTo7.

FORE, #2008y, REERENY 0.5 mL~5 mL OB, R BRIASEECTEMS
Tpote. BBHER S mL UTECEHBLAEZET, BEMS EEL, BME18820, VABEE TR
ABRILTETLLE ZBNS. F, BEESHTEE S IVEVWEREL -T2, RECIIMARRMEICLD
B ESY 1~3ml 2952087,
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30329 3032 3009 3032 3009 2698
ony? (101 (100) (101) (100)  (90)

45. 2007 2017 2007 2007 2007 19.43
(22)  (100) _(101) (100) (100) (100)  (97)
3 -0 5 o ~ 71990 2020 2029 2029 2012 17.39
(100) (101) (101) (101) (101) (87

0.09 020 020 020 020 020 020 020
(46)  (99) (102) (102) (101) (101) (101)  (100)

1 30 2.5 6.5 - —

2 20 10 14 —

4 0.2 60 64
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DWW, LLFOEBORELE. '
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FORER, £ 3 OEEY, 150~270°C TIEBMEICEITABN o, LkL, BBHEE 1~3mL £T
RBHETAEICRIVER CHAFRMARB OB IC 20852, i, 270CTHRERP RO E2HE
OREREBHAOT, RETHMEEE % 200~250°C 2L 7x.

3 MBGEE 150~270°CIiITHEEBR R

sp e AR E
&5 Ton o 150C  170C  190°C  210°C  230C  250C  270°C
30329 3009 3032  30.09 3032 3032 3009
130 10 (10n)®  (100)  (101)  (100)  (101)  (101)  (100)
PR O 60 50 45 40 25 20 15
021 021 020 020 021 021 02
2 02 60 (103)  (103) _ (102)  (102) _ (103) _ (103) _ (103)

SRS 600 400 310 260 90 85 80
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REMENHD. T, MBOREOVABBEEREAWT, EABAREOFRIIIIBEHZOEN
ER LT
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b, EABEICLDBIBRIETE, BILIEAWAEKROED 4 mLEPBTHY, FITRELERSYT
WA, b= bl N OERENDE, VABOBBEIHITALFE I boLE L 55,
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DABRIEHETRR B ERBRCBRIEDR &
(mg/100mL.) A 45
0 0.000 @ 0.000
2 0.458 0.457
4 0.909 0.908
6 1.346 1.346

a) 2.4) (3) DT100~200mL DML A~ 1 BT L RER DB FETT o7
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EAREBRLIED, SEOREE# ALY ABE AR OERITE B T h IO R T A0, H
AROTCRAE S IEEE 14 A5V TEKBRLER CRRER S RIS IZEY, KIBEEVABZIEL CERER L
2 Oy vl

FOFEREE 2 THY, EEEO—REFBRXOERAEZ 1.012 RUEI R —0.561 Thotn, Fie, £
ORI ) 0999 THY, FABRLE TORER (11.1~39.2%) IR AR E TCOMEELIEE—
L. WEROSHEOSHED, BERBEHI SOV TKIEEDABR RS BELRLL O, 200
Hb, FEROBIRE SIEBHI BB TOA D, HYABEE LK BEIABROE BEIE TR
Hiizinotr.
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(1) HEHENREER

EARBICECLD S EORHMSERE T, IBMEINRRBREIT 7. 2).()ORBREE2FAWT
BYEELIESFWLTELIEEBIERE2E SR LE. SREOEBRECERERZ (SD) 1L 0.00~0.04%
THY, FHEILZEIT 1008% ~102.5%, TOMAEERE RSD)IL01~LT% THhot. LR 18F 5 A
B ST EREBRFEIN TV AEVAB I EIABEYFER LUK ESEN R UEERZA
A B O KB AR KRR S & (50%) R U /MRREARE S £ (0.5%) 2 THES 0.2%8 T, B
IR IERES (EHEIN S R UCBIEURSE (BxHZREE) S BLh.
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BRBR Sy ARIECOAREEHED A B TE BB (%)

2 WO MEELTAKBLEICEARE R OKEEY AR E BEOHH
FEENFOEBEICLASERER(0=14) RS y=x DE R

5 IMEIRREE R
WINEE THEEEY  EEEE  pygmies? HRHERREE

(%) (%) (%) (%) (%)
0.2 0.21 0.00 102.5 1.7
4 4.03 0.01 100.8 0.2
10 10.11 0.01 101.1 0.1
20 20.30 0.04 101.5 0.2
30 30.36 0.02 101.2 0.1
40 40.73 0.03 101.8 0.1
50 50.54 0.04 101.1 0.1

a) 3RMHTOWRGRO Y ERHE
b) 3AEPHTOT RO LB B

(2) E&RTRERMR .

HOABESH BEP0LLT02%ELERARREZ AV, AEOERTRERB UL, TRHT 04 %
EHLRHER, RAB/L. ERTRIIEERE0, £z, R T RIVEEREX2xt(0-1,0.05) LL TR
ENBHOT, AEOE TR U H T HRIZ0.01%%8 B & TH0.005% 2 B L Eai .
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®6 TETREBRROER

THEEEY BEEE TEETEOHEEY R FROEE?
(%) (%) (%) (%)
0.206 0.001 0.01 0.005

8) TEBHTHW RO T E B

b) EEREEX10

¢) EHEREEX2x1{n-1,0.05)

3. F&WH

MBS MT I LD RBEVED VB Y TR Th B/ NSRS F U T Lty AT, BYA B IEEED
AEEREFRE LB OV TR, BEYAB B EOVABIPKEEVABSLTER CERboT. 207
9, BOBRETOIHEE(+1) CRBTIHEIE, thoBETEICER T8Iy, BIABREAVER
BHR OABIEVABOE B FEERFLCRER, TRBRICHES 3 mL & URER 1 mLEM% 200~250°C
TRWBL, 1~3 mLETEETLHIE (EABEE) CLVEVABREA VM AUBRICBILAYERETHIE
BTER,

COERBACIRICEY, SEEORBEZERL, BHOABEHE BEEP,0:2LT0.2~50%2 735 LT IER L
TR BRBL T R EEALCIRMEIRRE EELER, SBEEOEBEOEERZ (SD)X0.00~0.04
%THY, FHIEILERT100.8% ~102.5%, € ORI EERZE (RSD) i20.1~1.7%DBER B L, iz,
EETRIZ0O0I%EBELEESN.
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Development and Validation of Spectrophotometry for Determination of Water-Soluble
Phosphoric acid in Liquid Mixed Fertilizer Containing Phosphonic Acid

Toshiaki HIROI" ). Masakazu SAIKI' and Kimie KATO?

' Food and Agricultural Materials Inspection Center, Sapporo Regional Center

? (Now) Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

Simple spectrophotometry was developed and validated for determination of water-soluble phosphoric
acid in liquid mixed fertilizer containing phosphonic acid or phoshonate. Fertilizer was extracted with water.
The extract was digested with aqua regia (nitric acid-hydrochloric acid (1+3)) to oxidize phosphonic ion,
after simple filtration. Water-soluble phosphoric acid was spectrophotometrically determined by measuring
the color developed with an ammonium vanadomolybdate reagent according to the Official Method of
Analysis of Fertilizers published in December 1992. The mean recoveries ranged from 100.8 to 102.5% to
measure the phosphonic acid added to fertilizer as 0.2~50% P,Os. The standard deviation (SD) and the
relative standard deviation (RSD) ranged from 0.00 to 0.04% and from 0.1 to 1.7%, respectively. The result
of a quantification test indicated that the method was capable of measuring approximately 0.01% of
phosphonic acid or phoshonate as P;Os.in a sample. These results show that the developed method has
satisfactory sensitivity, precision and accuracy and is useful for the determination of water-soluble

phosphoric acid in liquid mixed fertilizer containing phosphonic acid or phoshonate.

Key words  phosphonic acid, phosphorous acid, water-soluble phosphoric acid, liquid mixed fertilizer,

spectrophotometry

(Research Report of Feﬁiiizer, 1, 25~33, 2008)



