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NEEHZ & ENDKREENER S IO G D, BOPAT 208 P OBRBEER OB e 21kl ,
ERFORIMEL LR L, TSN B0 MR O R £ TIAEBO o AT MK T 45282305 (LT,
[FEREAEI ET D). 2078, BMOKIER SR VIZ IS TRAER /3 M ORGEAL S DB TE 7T DU TR
INEDHILTND.

THET, IEBHEREREE T ERR BNV PREER ) B2 R E T 572, JRAIEL TR bz g & 24
JFE OB E DT ED R BIZREL, TORMITE Y TDIEEHI O W TIERPR B AA S OS2 H
Teo TRUBHT L TR K I b 2 AL LS E L MBML B O RITLEE (LU T, TRiBEaRER ] &3 2) 217 o7 LTt
L, KSR DPRFER Y B R EL TS, BE, WFIEERER D T 1A OV TR — B2 GIEDR RN,
WIERRBR D TIEE L TRIL, Rl UILWEDEERHHITHEOL T, MEtThnd, ILEEEaERk
GRSV TR, TNBEEER, BOKERNDOEZELZT, M 4 XOREZ PR LTZ.

APELT AR O S E AR T O A AR T 572D O BB O T IEA ML T O LA ARELT, 0 4 4R
JEVTRERIE MOINEE, EEEBE L TOT o — R O ME BRI &L I ML, FEHAEZITO L THBR
FMEOEEETV, HFONTIEHRE TSRO IERBIEN R AE LT VIKEENED AR A FaA L LT BRTE T
LA EBR T IEE R LT, e TN 5 AR, BRI BV OINBVLEE 0O BRBR S AR i 46
ZRERRL, Wl ERIES L THEE L7, BICHBERBR =TI W TN R 2 L, feE L 7oilBRiAIC
BILEMBEIMGEFECHLI-OT, TOMELRETD.

2. MHPRUAE

1) SHAEH

IKEAPED AR L TREZ A KL AR 57012, BER> P 28521, M5B L TO AR
CTUERSUL, B TR T L, W E~ 7 32T (EEHEEL, ORIR) , 85 ABRBEIR (REEHECEL, k) &
BEL. B~ 23T RO SAREERIE, BBIZ 500 pm D52\ @il 35 F Tt DAL RS Rl
7o ERC 4 FEIEOKENED ARG BT B O pH D43 HTE % Table 1 (ZRLTZ. 72388, B b~ R0 L, BI5E
ST RUT ) F S ARBEIRIZ DN TIE, AKEEMED AFED /3BT B IR ER A (2023) 4.2.4.a I ERS LT
HE R PR 0.03 % (E &5 %) LI/ Sholz.

OB ZIRE L, B ERUORFNIE A L2300 —E% Table 2 (Z/RL72. 738, AR CIHIRA L
FEHE T DEIHTEATIRNCIEAKBALD R Z D FTREME DS H D280, AT T A B 2 BRI L7,

VBRSEATBOE N EMOKETH B L et 2 — AL e 2 —
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Table 1 Content of Water-soluble phosphoric acid and pH in analytical reagents and samples

Analytical Value”
Sample Water-soluble phosphoric acid pH
(%)” -
Diammonium Hydrogenphosphate 54.2° 7.5
Magnesium Oxide <LOQ Y 9.9
Calcined Magnesia < LOQ 9 10.2
Calcined Poultry Manure < LOQ 3 11.5

a) n=3(The pH is a simple arithmetic mean.)

b) mass fraction

c) 53.74 % (Theoretical value as a JIS special grade)

d) under LOQ (0.03 %) in Testing Methods for Fertilizers (2023)

Table 2 Sample and mixing rate for Examinations

Mixing rate
Sample Diammonium ) b
hydrogenphosphatea> Magnesium oxide
1 9 1
2 8 2

a) As a raw material contained phosphoric acid
b) As alkaline material

2) B

(1)K KBS (L7 Milli-Q IX 7005) Z2 FIW TR L= JISK 0557 (ZHBUET% A3 FHY Dk A fH
L.

(2) il : JIS K 8541 ik (B, HNOs 60 % (EH &57K))

R)TUE=T/K: JISK 8085 4k (5 L7 A /L AFNYEHI%E, NH;28 % (B #43K))

(@) RF D (V)T =7 JIS K 8747 K5k (B sb52)

(5) EEVT T UBART o E=U LIUKFIY): JIS K 8905 ik (B A (L)

(6) 7= /)—NVT7HL A JISK 8799 H5ik (BAHALS:)

(7) =& /=1 (99.5) : JISK 8102 H5#k (& +7 1 /L LFn i)

(8) WAL —KFEHU L JIS K 9007 ik (BIH L)

(9) FEARIRIRUL : TV (V)BT V=04 112 g ZKITEDL, iR 250 mL 2Nz 2%, LEV75

VEEAT =Y AIUKEIY) 27 g AKICHELTINZ, BICAKEINZ T 1000 mL &Lz,

(10) 7=/ =T XL AR (1 g/100 mL) : 7= /=T XA 1 ghTH ) —/1(99.5) 100 mL (ZIEDL

7z,

(11) Y ABEEHERR (P,Os 10 mg/mL) : WAEE —/KFE AT L% 105 °CE2 °C THI 2 BEfMEAL, 77 —&

— TS LIZ, 19.17 g Z O L) B ALIZIEN0 EoT=. D BEOKTE L, 1000 mL £2E 77 A3 IBLARN,
% 2 mL~3 mL 2%, 2R FETKEMZT=.

(12)  AFEIEYERR (P05 0.5 mg/mL) : 0 AUFREEYERR (P,05 10 mg/mL) 50 mL % 1000 mL A5 ~7 7 A=2(ZED),
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— BB = K OVER R 3[R 3R BRI L 2 2 Y M el — 77
fif% 2mL~3 mL 2%, HEERECTKEMAT-.

(13) 72V It pH FEYERR : JCSS 7 2 VIRIGAEHENR 27 2 Fl (B L)
(14) R0 AUERYE pH FEWERK :JCSS WD AMEREYERR 25 2 FE (B L)
(IS 1 FHBEYE pH AEUENR : JCSS \FHFLHEIEYERR 25 2 FE (B L)
(16) FMEtE pH FEUER :JCSS IXMAMERRYER 55 2 T (B Ab)
() VAFRKFE —TrE=U L JISK 9016 ke (B HL52)
(18) f&fb~7 % 7L JIS K 8422 FASKHs#k (B B (L)

3) MERUEE

(DETFRPA:=—T K54 GR-202, Av7—+hK MS303-S & ME403
(2) FEMRER B L ER . WFO-520

(3) E FlisfE el iR IR th B EFNO0-KT

(4) Ry 7L —R: S2HEHF: NP-5

(5) 73 G EE R B ERT UV-1800

(6)pH Ft:HESGEUERT F-71

(7) 1z OB F3 7R% - Retsch® ZM-200

4) B®ETAX

(1) B G A D HERR

FAMIC 7ML TW2il % 10 FREEDILEPRERIEHRDI S, Wil a1T 72 531 $RIC O\ T, 2D
REBFOFERE, wlERBRAAT o T2y D IE WA TEIL LT (Table 3-1 UV 3-2). F7z, LiloEHa ClTmsta T
I TT NAVEMOEAIZIV RS F D pH BRELRDIEVPESNIZOT, 7 VEM (FRIZEIFE
BE) 232 O SR P CTEIFEE £ THEHAIN TV EHE T8 T, SrHEBORAEI G0 E L0 E
HEB T ZOT, ERPEERREEE M CTADVEM &L TEICRIET AR U788 & OVFER
(ZH S ABRBEIR 2 AU T8N IR 2 2 337 SR IEL, A8INICISIT DREIPE W TR O 5 AR
BEIK DELAHIA Z e LTz,

Table 3-1 Types of fertilizers that have been subjected to
preprocessing under severe condition

B Numbers of applicated
Types of Fertilizer

Fertilizer brands
Compound fertilizer 386"
Mixed fertilizer 130
Solid compound fertilizer 6
Mixed phosphorus fertilizer 3
Mixed compost compound fertilizer 3
Mixed sludge compound fertilizer 2
Mixed microelement fertilizer 1

a) Number of fertilizers for each type of fertilizer in all 531 brands
collected in this study
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Table 3-2 Fertilizer components that have undergone preprocessing
method under severe condition

Numbers of applicated
Component

Fertilizer brands
Water-soluble phosphoric acid 524*‘)
Water-soluble potassium 4
Water-soluble magnesium 1
Water-soluble manganese 10
Water-soluble boron 2
Water-soluble iron 2

a) Number of applicated fertilizer brands in all of 531 one in
collecting for this study

() BT

AEEEH B A A2 RS 4 A IETRENC LBIERAIT) (LT, [EADENI & 5) 105
AILT 153 BBREICKILC, SRR A 020 AR BTIALT o2, TSI ZIUECH R
DFEMHRN DD | LEE LT 31 BRI BB (U, 1470 4 07 £92) 217>
5. FRAECHLIRR (Table 4) £BEITL, BTFO~DIZoNC, KIEORMEIT-.
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Table 4 Combinations of heat treatment temperature and time in laboratorya>
Temperature Time for heat treatment (h)

for heat Combination

treatment 1 2 3 4 5 6 <12 <24  24<  ofseveral
(°C) times

te rﬁ}‘)’;ﬁre P 0 0 0 0 0 0 39 0 0

0-30 0 0 0 0 0 0 0 1 0 0

31-40 0 2 0 0 0 0 0 0 0 0

41-50 0 0 0 0 0 0 0 0 1 0

51-60 0 0 0 0 0 0 0 0 1 0

61-70 0 2 0 0 0 0 0 0 0 0

71 - 80 0 6 0 2 0 0 0 0 1 i

81-90 0 6 0 0 0 0 0 0 0 0

91 - 100 0 1 1 1 1 0 0 0 0 0
101 - 110 0 0 0 0 0 0 0 0 0 0
111-120 0 0 0 0 0 0 0 0 0 0
121 - 130 0 0 0 0 0 0 0 0 0 0
131 - 140 0 0 0 0 0 0 0 0 0 0
141 - 150 1 0 0 0 0 0 0 0 0 0

a) Answers having records or heat treatment to this survey

b) Number of laboratories

¢) Indicate the position including 1 or more laboratory by a gray cell

d) By using the lowest value at setting multiple conditions(75 °C+1 h, 75 °C+2 h,75 °C+3 h) in preprocessing under
severeconditions

O BEFIE

B 4 FEPFEERICBOCTERBRIELL TOREDOI S, IIEVLERZATHIRE K ORI LIS KD
WINECHTREHI R T DIRE FIBICB W TH & BB E CII 4 e FIEE AL Q0. ZoZehn, JiE
il T 0 KA D HBE T T D70 Tl &5 2 DIV R E R OVLER G h 2 AV, 5 /EAE 2 (Scheme 1-
DIZHEVS, #RESAE: (Table 5) (2O T Sample 1 2 OV 2 ZFWTHETLZ. 728, 1R K ORI O Sh:i2o0
T, B0 4 FRERAR R D ORSEE T Th-72, 80 °C+2 B (AT, Th)Ld%) 28 &Rkt Lz
ECREIEIT o, F, RGN TITH 2 TOMBVLEREREIZ BT, 3URHHIC I D AERR R D 260 548
UTLUENREDREAZ TELIET DKL, BB ETOSRMERIZDT201T, INBULEE DEERIT/K 10mL 72
EDOWRMEITo7-.
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5.0 , I

>0 8 Weigh to small mortar or tall beaker '

analytical sample '

| i

Adding water !

| i

Mixin Grinding and stirring in small mortar with pestle or stirring in E

g tall beaker with glass rod !

[ i

Heating Heating sample in the dryer (with pestle/glass rod, without i

cover) i

| i

| Standing to cool | For about 30 minutes under room temperature !

oo _| __________________________________________________________________ :

| Transfer | About 400 mL water

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

<« Water (up to the marked line of 500-mL volumetric flask)

| Filtration | Type 3 filter paper
|
As sample solution prepared by "Testing Methods for
Sample solution Fertilizers (2023) (4.1.1.1) d)" for "Water-soluble phosphoric
acid" (W-P.a-1)
[
[ l
Coloring - According to the Measurement According to the
Measurement same testing pH same testing
methods (4.2) and methods 3.3.a(4.2)
(4.3)

note) The process “Heat treatment” is showed in the dashed box

Scheme 1-1 The flow sheet for examination of heat treatment (Operation of heating
treatment and preparing sample solutions)

Table 5 Operating condition for examination of mixing method and amount of water added

Temperature and time for heat treatment
80°C-2h

Amount of 0 mL_~About 2.5 mL_~ About
water added About 2.5 mL,” About 5.0 mL 5.0 mL_~About 200 mL

Operating condition

Container Small mortar Beaker
Grinding and stirring Only stirring
Mixing method 1 - 2 times 20 times

20 times ~ 100 times 200 times 100 times 200 timos
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@ TNAVEM DR E

IHTRELELTHOWA T VAV EMIC L DB AR T 5720, TADVEMELT, BBt~ 7 R 7 A, BEE
YT AT KOS VRBEIK 2 I, TNHLY U BEIKHE T U AEDERAEIGEZE 2T, IEEHE R
4 (2023)4.2.4.a.1206, WESRBZITOTREBREI T2, IR TCohboREZ AV, OoBReiERE5%E
{2 Schemel-1 |ZHEV Y, FLEAZ T 2.5 mL KZIRMIL, 100 B3 0DIREETT-7- T, 80 °C+2h THIZALER
i1o77.

@ R ORIz DUV T

FROTHRILCTERA T2 LU BB ONBVLER IR FE & O A BRL) &2 V-, INEMLER IR & & OF
RF O St it Uz, ORBRICERAEREEE (Scheme 1-1) (2HEVY, #/ESME (Table 6) DRI AT 7=

¥, B4 AREFRARRICIWT, THEBRO B DD | LEIE LT 31 HBREDH S, AL
ELTREZREETICER TITo TV enDld 3 BERETHY, 7LV 28 MEREIIRIR FITND 150 °C £
TOWREZHREL TV, ZOTENOAREIZIB TS, MEVLEO A I LD BT DL n gL
Ex, BRFMHITT.

Table 6 Operating condition and mixing rate for examination of heating temperature and time

Temperature and time for heat treatment

(2h fixed as experimental plots)
Operating condition g% 50°C,770°C,~75°C/ (85 °C fixed as experimental plots)

80 °C785°C,790°C,/100°C,~ 1h/2h/3h/ 4h/5h
125 °C,/150 °C

Amount of
About 2.5 mL
water added ol m
Container Small mortar
Mixing method Grinding and stirring about 100 times with pestle

a) Room temperature

Fz, ERRO~@IZBWTE, BE&MCALLIFKRE LD ERA LVFEAIHIRE T 272012, JERHERER
1£(2023)3.3.afii % 3 1255%, 4) (1) ~ B) B Ef TR L 7KIEMED A BRZ I E 3 2720 O RBHE I 2 IV
T pH ORIEEIT>7- (Schemel-1 [ZHEAETAEEL CRLdR) . 7088, AMFITIX pH ZHIELZEIZOWT, #
R OOHATERAECIRONI T B A 5 5 B B P LB LTz

@ ARl & R O 2R BRDART— N Z T

AEEFERBRE TIL, B T2IRVIBEE R V7 722504 BB EL, KBRS O T IEIZB W
TREE L OEERDOAT —VE T E R HEEL TNDIEND, RIEIZEBVTH Scheme 1-1 HC/RUZFEHR
B ORVIBEICH WO R BT T A DR Ea Y BIZAT — VAT RIRED MR EEA T o 7o, BUBHREEZ D
LTS, TN ENEDELRBHREEI ORI E N D E LR, BB ERFORREN KREIRL LML
720, REBEMOFECHL A b oM CHSIVIALAIEE WABET =0 AERRE~ 7 3T % 5k
WZETe. KEMED AR ILE, 6.38 % (H &5 3R)) 2 L7z, BEEEE (Scheme 1-2), #4FESA4 (Table 7) &
WITRLTE.
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25¢g
analytical sample
|
Adding water About 1.25 mL
|
Grinding and
stirring to mix
|

Weigh to small mortar

Grinding and stirring about 50 times with pestle

Heating Heating sample in the dryer (with pestle, without cover)
85 degree, 2 hours
|
| Standing to cool | For about 30 minutes under room temperature
|
| Transfer | About 200 mL water
|

| Shaking to mix | Vertical reciprocating shaker (300 times/min, 30 minutes)

<« Water (up to the marked line of 250-mL volumetric flask)

| Filtration | Type 3 filter paper
|
As sample solution prepared by "Testing Methods for Fertilizers
Sample solution (2023) (4.1.1.1) d)" for "Water-soluble phosphoric acid" (W-P.a-
1)
[
| l
Coloring+ According to the Measurement According to the same
Measurement same testing pH testing methods 3.3.a
methods (4.2) and (4.2)
(4.3)

note) The underlined part indicated the one changing in examination of possibility scaling
down container

Scheme 1-2 The flow sheet for examination of possibility scaling down analytical sample
and container (Operation of heating treatment and preparing sample solutions)
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Table 7 Operating condition for examination of possibility scaling
down container

Temperature and time

for heat treatment 85°C-2h

(In case of 2.5 g test portion)

About 1.25 mL”
(In case of 5.0 g test portion)

About 2.5 mL"
Container Small mortar

Amount of water added

Mixing method Grinding and stirring”
a) About half the amount of water in test portion, the amount of
water soaking in that

b) Setting 50 times as experimental plots

(3) /BRI [l

B FRBRIED LR IZ W T A R D720 Z 82 HEL, KIEIZ W TILFRFERZ FAMIC
5 MBREICIVITOZLE LT, T, BRI 14 10 B E TRUB OB B E 2 A ZR T2 28, BRI
e 1 3RV, —EEEEALCREIZ R L TTHOZEELE.

@O SRR A RO R 5L 2 B e B R

ARETCHWRE 2 B (WARKE T E=U LR OB b~ 30 L) 7B DN AERHECE 2 FlH
(BRFe~ 7 227 KOS AIRBEIR) 2 T, SERFRER AR ERL U 7=, AERHIEURH L D A R A F
THBAZ 500 um OMESDNEIEIETHE THFE-IRALIZ. VABRKFE T E=U AIOWTER 50 ¢ §°
D, AL~ XTI LZOWTIEK 2 g T2, BEE~Z R0 7 RS ABRBEIKIZOWTIEK 5¢ T,
K T NRITIM, BEL, VABRKE T =0 LR OB~ 7 22 T LITOWTIR 26 i, BEE~27 1
T RO S AMRBEIRIZ DN T 44 (OB /ERIL 7=,

TERIL72306E 140 (26 i X2 FEL O 44 X2 FEE) ICEERE AN TIZ WIE SEAAL, 3R
2RI L7, AOAC HART ALY} O TUPAC OFEHRERERZ 0ha 2 %22E (2L, @B LI IEEERE 2 f
FADFR (BBE~ 7 R T KOS ARBEIK) D HEEFRZ N TToZ AT 8 [l EHWY, 16 {8 (2 i
FE X 8 ifl) ) EMERERR BRI LT, i~ 7 2O T I IEME R T, BSAMRBEIRIZIEMEVARRE 3 &
DT TN E Tl 728, AREHE L TRHWZRIE 2 B (WARBKE 7 v E=y A R O (b~7 2D L)
IOV OB THLZENO T FTHE ThHEE 2, BHEMEMRITI T~ T-.

ER 4 FHEOREAE T F AT LI b O 3L FREB AR L, SINERBREICET L. $70, ARHEFE
RBICB D TUIVAEBE S AL CODRE (WABRKE T =0 L) WNIT AV AVEM (B{b~ 7 2w
I, BB~ 7 3T O S AVRBEIR DV s 1 R 12 DWW T, BUBHREUR SRR 03 il S B EA 775
N ST e D, LU O EBVICHEZRIMUNTER 7~V Z B LT, ZhUcd> T, VABREEAL TVD
I GAFE S X IFHARRE R O VIV ERM GRAIGL S A, B KON C) IFFIERFE L.

TRAIFL S X VAFEKE T =T A

AEIVN (A7 SAVIN

[ B:iRBE~T KT

[Fl C:HSAMRIEIR
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ALLRIFRBRIC T, BRI & Ok RIS IR KB b A A S A RUG I Z D72 NI T 5720,
SR BIZB W COABEEZ G A T 2RI WABRKE T =0 L) KOT VHVEM (Bb~2 3
Db, BRES T XT, B S ARBEIK) TR A T DBAEEAT o, TR, AR TV Th DK
BED AU L L, SRR DY FEERICEL & T 53UBL O A G o L OREHEIZ DU VT Table 8-1 12XV, 7ok
YEIX Scheme 2 (2801770, 7o, BEHR P CEULIGZMEGE T 5720, pH ORIEZSHHRIZ DUV TE
MiL7z. VAREKTE T =0 LET NAVEM 3 T DA 2 ZxHI L TGRIREITV), &2 ICOWTHEZEZ
T3 AT O EERLZ. 7ok, ZIBREICB W THVW 4R 1T Table 8-2 DBV TH-T-.

Table 8-1 Combination and amount of prepared samples for this collaborative study

Reagent contained

. . 1.Q)
phosphoric aci 4o Alkaline materials

Diammonium Magnesium Calcined Calcined poultry
hydrogenphosphate oxide magnesia manure
Identification symbolb> X A B C
Sample amount 4.5 0.5 0.5 0.5
Blind or Non-Blind Non-Blind Blind Blind Blind

a) Mixing an alkaline material of 3 one to a reagent as contained phosphoric acid (Diammonium
hydrogenphosphate)
b) A letter labeled as identification symbol on distributing containers

Table 8-2 Condition of participating laboratories
(Model of Dryer, Spectrometer and pH meter in this collaborative study)

Lab.” Dryer Spectrometer pH meter

A FC-610, UV-1800, D-51,

ADVANTEC TOYO Corporation Shimadzu Corporation HORIBA Corporation
B LC-114, UV-1800, D-548,

ESPEC Corporation Shimadzu Corporation HORIBA Corporation
C DN-44, UV-1800, D-53,

Yamato Scientific Corporation Shimadzu Corporation HORIBA Corporation
D DNK602, UV mini-1240, D-54,

Yamato Scientific Corporation Shimadzu Corporation HORIBA Corporation
B WFO-520, UV-1800, D-55,

TOKYORIKAKIKAI Corporation Shimadzu Corporation HORIBA Corporation

a) Laboratory identification (random order)
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@ FLFERBRSMERE (50 FE)
TRSATEBOE NEMOKETE & 2t 24— MEes2— JEEHR AR
RNTATBOE NEMOKEW B 22 it 2 — FLier 22— JEfEHR AR
RNTATBOE NEMOKEW B 22 it 2 — (iawr 22— JEfaEHR A
TWNTATBUE NRMOKPEE B Z et 27— @iy — JEHRZ R
SEATEE NEMOKEN B 22 il 2 — KES IRETRMZE SR al R iR

@  FE i
SRS 12 A 26 BB 6 £ 1 A 31 HOBRICEMmL-.

3. WRRUEER

(1) ZREKFPFEN

Figure | DL, BIFER LR FUEFE L TR L QD88 CliBd & 514 OFEIE 0.5 %~57.0 % (-1
il 7.6 %) THY, KT 6 BIFLEDOM & TH-7-. [FAREICEE S AMRBEIK AR LT L TUOVDER
TIXBLA TG OIEIE 1.55 %~22.2 % CEHIE 13.0 %) THY, IR KT 2 FIREOFEHE THo7-. BAHIA
DIFREEEE S B IZL, BEHIBWT, TADVEM BOBRSEIG BRI ED 1~2 FfEELT22L
IZEoC, JVEBICHEL CTODIEEE KR CEDHEB 2 72, o, WHEBITVABEHIREI O A E & LT
JVAVERM OBLAFIA I BRIETRD SN ZEN b 5T

100

By-product magnesia fertilizer

@ Calcined poultry manure

Mixing rate of raw materials contained
phosphoric acid (%)

Mixing rate of alkaline materials (%)

Figure 1 Mixing rate of alkaline materials and a raw material contained phosphoric acid

in fertilizers being carried out the preprocessing under severe conditions

(2) BAETEOBEHZOWT
HAKREALDORMEFRARE LT, LU ORAE N, R EIRDIKENED AR D S HTIED D [ REIED AT DR
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(%, 2 A) JETLHL, FICAEIED ARRDIEIESR (%, 3% B) | LIS AL, AL F 3 i
Vel 5o L.

ARIEMED AKX TR (D:%)=(a — B). a X100 v (FA)
IKEEPED ABRIRAT R (R %) =100—D cer (X B)

o DA T B =Y ADKHSHED A TSI HHE (=3, BRARMEICH 3N 100.1 %) (2
AHOET B (%, BE)
B L HEBIREAT o1 ST ALERD KT HED A RO A B (%, TTRYS)

O RAEFE

INEVLERZA T S TS B72012, WABRKSE T = LET VAVEM ELTIb~ 7 R Dk 5y
Braf Bt e U TR, ZKOBSINE:, i 725 % K VRSB ED Tk ML=

FEE, MO EC LS T, VAIBKE T B AL~ 2T ADOB S EIEE 9:1 15 8:212
EZHE W-P BAFEME T L7 (Figure 2-1 XY 2-2).

F72, KOFMENZOWTE, BILRNEA KO 200 mL 23U 5A XL, 98B a=2 01 (R
2.5 mL) b LLIZZ DO EFEE (19 5.0 mL) ZRMLIZE A W-P BIERME T 020 ofE RN ELT-
(Figure 2-3) Z&D BT VIR DB DO FHIR OB EIEZ B L TOoMralkt e REOK 5.0 mL T3k, RO
ThHDHKI 2.5 mL ZHHLE.

T o REm IR A BEIIEIC OV T, B —h— T &IRAE72 Figure 2-2 OFEFRICE A, LA TIVIR
7= Figure 2-1 OFRAFRMIE =M F I -T2, FEKIL IR T ZENTEDLDONE, 19528,
RBEDLZE, D5TZEID 3 BERRIFFICINZDZED TEXL R e (FLEk) THDHEEZZONT-ZE D, T
LR T HWIBETIVIRELZL LU, ARG CTIEUKOWIMZ L2056 [ LT L-E —H
— (200 mL %) O K BV ETKRERMUIZGE 200 mL 1 HRBRXEL TRELZ. ZOHE, IRENZ N
ENDLTVIREDITAITATZ /2o 7212, W-P FRAFRIME T LR-oTz.

RATEENE, IRAERIEIATORN 12 05, KEDGHFHAEZRUEEDRRED 20 [BIRRE, BlAL7z2 fE
FORIENTERITIRG - L CODEITH A D 5T 2L TED 100 B, 20 2 {5THD 200 HD 3 71
B X 2 LEB U745 5, Figure 2-1 KON 2-2 IZBFD7 77 OARLHERE 2L > COFEMEEEEL, 50~100
EFREETVIREDZLE LT, KRG CIIVAIEKE 7= AR OB L~ 7 R0 D i/ NRICIRE Ty
BESED, IREEEITATORO1~2 BINEIRE S RE, IREBAEEZIT 72120 BINZIRED 3B X K
DH W-P FRAFENFELRY, FRZIBLEERIG 8: 21 &M T OLGA I L7257 (Figure 2-2) . ZORERNG, IR
BBEINEATHY, FHZT N IVEM DOREEIGEERELIEHEIT W-P BRIFRE~ORBENRELRDEE
z oz,
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Residual rate calculated from

Residual rate calculated from
Water-soluble phosphoric acid (%)

100.0 11 Sample 1

------- Sample 2

[, M : Residual rate calculated from
Water-soluble phosphoric acid

75.0 B— —— —EI.

10 O, @ : Measured value of pH

50.0 O, O : 2.5 mL of water added to sample

M, @ : 5 mL of water added to sample

Measured value of pH

25.0

Number of times of stirring and grinding (times)

Figure 2-1 Examination of mixing method and amount of water added (using a small mortar)
(note) Mixing rate of Diammonium Hydrogen Phosphate and Magnesium Oxide every sample =
9:1(Sample 1), 8:2(Sample 2)

. 100.0 11 Sample 1
X
\_-O’ ------- Sample 2
2 75.0 % 1, M : Residual rate calculated from
.8 G4 Water-soluble phosphoric acid
= o
'& 2 O, @ : Measured value of pH
2 s
2 500 9 =
Q. 3 O, O : 2.5 mL of water added to sample
2 =
2 2
= s M, @ : 5 mL of water added to sample
2 250 s
.
Q
3
=
0 7
N

N

Number of times of stirring (times)

Figure 2-2 Examination of mixing methods and amount of water added (using a beaker)
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100.0

—— Residual rate (%) 12

--@-- pH

90.0

80.0

70.0

Residual rate calculated from
o
Measured value of pH

Water-soluble phosphoric acid (%)

60.0
Q NG N S
Amount of added water (mL)

Figure 2-3 Examination added water (Sample 1)

Number of times of stirring using beaker as container with pestle: 100 times

@ TNAVEMIZL DB DONT

DATREM ELTOVABEKSE T = LE, TABVEMEL TR~ R L, BB~ 7 2T
.50 WIRBEIR % 3 BTkt E L THIWY, 7V B DR BOREREAT o7, R, Wil S TIZEB0 o7
BAEIZBWTOT A HVEM O AEIE X, pH 237D EKEENED AVBED T ES IR e~ 7- 23 (Figure
3-1), WIESSRME FIZB W T BRI T 3o CTEY (Figure 3-2), ZHVH e EESEA IR LA REL T
HEHEEL ST, FT, WSS T OFEIZ )OO T~ R LR QR E~ 7 % 7 % W5 A1
1% pH 8 1 BIEKREELA AL pH 9~10 TIFIKEEMED AR DFRAFRITRIEITAR T L7z (Figure 3-2) .

W=7 AAVERM 3 DS, Bt~ 3T LEREE~ 7 R T 1X W-P FEfFE K O pH IZB W TERE
FARRDFERZRUIZDIZHL, FBSARBEIR M L5681 W-P FRAFRICBWT, il 2 FEfHEIT R -7
BAZE LT, 2T, 35 ABEIK Tld~h o7 20\t 2 FREEE LI CHMECHLZ LN N ThHDHEEZD
.

ZNHDFRERND, SOIZFERNTMBLEL S k2 st o2 8L, FRRBRIZIZZNOT VIV EME HWD
ZEELTz.
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100 12

H . @® :Sample3

75 0,0 :Sample 4

A, @ :Samples

50 M, O, ¥l : Residual rate calculated from

Water-soluble phosphoric acid

O, @ ,Q : Measured value of pH
25

O
Measured value of pH

Residual rate calculated from
Water-soluble phosphoric acid (%)

> P O R
Mixing rate of 3 Alkaline material
in analytical sample (%)

Figure 3-1 Confirming the difference depend on existence of heat treatment and 3 alkaline materials
(non-heat treatment, n=5)
(note) Alkaline materials: Magnesium oxide (Sample 3), Calcined magnesia (Sample 4), Calcined pultly

manure (Sample 5)

- 12
100 B, W, ® :Sample3

0,0 :Sample4
Fd @ :Sample5

M, O, [A : Residual rate calculated from
Water-soluble phosphoric acid

75

50
O, @ .® : Measured value of pH

O
Measured value of pH

25

Residual rate calculated from
Water-soluble phosphoric acid (%)

Mixing rate of 3 Alkaline material
in analytical sample (%)

Figure 3-2 Confirming the difference depend on existence of heat treatment and 3 alkaline materials
(with heat treatment, n=3)

(note) Alkaline materials of Sample 3-5 in the same as Figure 3-1

@ IRE K ORIz N T
DABRKTR T E =T DR~ 7 R DESHTRRERE LT, IR R ORI S PEO R E AT S T2
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@-1 BEELME

DABBIKSE 7 o BE=D AL~ 7 X T ADOREEIGZ 9:1, KOPIMEEZK) 2.5 mL, AsbEEamEL
100 [FEFEEETVIRE7252 T, FiR~150 °C DIREE SR COMETEAT 72 RI3 Figure 4-1 O&FBDT, W-P
FAFRITARBR X E L2 RS 50 °C FTIRTIFRILWZ 720D, 50 °C 25 80 °C i E TR FLT-.
80 °C 75 100 °C Hi&iﬂﬂf&u\§§ﬁ$®ii7‘?7@@ﬁarﬁc&zﬂﬁﬁziu\ﬂ@@, Z D% 100 °C FHEnsd
150 °C (22T C LR Lz, ZOZEMBIMBULELZFTHZ LIZ L IEKI b ME S D EE 2 b, F7280°C~
100 °C & 100 °C~150 °C TIIMBVLEEHZA L COB UG R > TWDHEE 2 B, pH 122V T,
90 °C I35 150 °C T F 3> COKFERAF ST, 90 °C~150 °C TIFZHTaELFCT7 o E =T Ok
WAELTZEE 2B, BV OIREZ LT Q7R IXZ O L~ T pH 75>T75xo7‘_2:f%7_%w‘_

BEIER S R VIS IS R E 7 S i 11, i - ﬁwﬁ%e TRERIE /3 IR T D54 THY, IREHS
57/:&:745%%75@%&?“5*# XL OFHEEL CREE R &M LB 2, AREHT b\@%ﬁ%
T AREWERMIEE A R OB EDNELRWEIFN THHEL, MBS A1 THIREE L 80 °C~100 °C DfH]
DU THHEE 2 T=.

FRURERFHICEBN T, BHKEE DR T HARTA OB Um0, HEEEEZ LR TN TED
RO S 85°C ELTz. HARTAAZB W CUIEEEMEOIREL TTREREDO 10 % ZHELEL T2,
INBSLFLZATOUREEDS 90 °C ZAB A TG G IITABHE IR DD T B =T RO A S 8T D2MEN AL
BT, M EDIEE +5 %(”ﬁftﬂbf:vmfg 80.8 °C~89.3 °C, HiMgrDORX E i L LTI, 81 °C~89 °C)
EL7= (Figure 4-2) .

100.0 12.0
—l— Residual rate(%)
--.- pH

90.0

80.0

Measured value of pH

70.0

Residual rate calculated from
Water-soluble phosphoric acid (%)

60.0

S
Temperature for heat treatment (°C)

Q Q 0 L “~
) N o N \c,Q

)

Figure 4-1 Examination of temperature for heat treatment

(note) n=3
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—l— Residual rate (%)
85.0 --@- pH 9.5

80.0

o0
(9

[ J
~J
(9
Measured value of pH

LA, AIIPI
65.0

(b) (b)

60.0 6.5
N T . N
Temperature for heat treatment (°C)

Residual rate calculated from
Water-soluble phosphoric acid (%)

Figure 4-2 Examination of temperature for heat treatment (Checking robustness)
(a) Lined in case of setting 85 °C as the preset temperature for this study
(b) Width of =£5 % from the line (a) as considered the robustness

-2 INEGLERRER S0

FEMEEEEL, VABBKSE T RS LEBLY 7 R T AORLAEI AL 9:1, KORMEEK 2.5
mL, AFRERZREL, 100 BIFRET VR, 85 °C TMAMWLELZIT 572 T, 1 h~5 h OIELERE T 7.
FEAL, W-P FETFERIZ, 2h~4 h ([CBWTEENDR 0 o7, 4h DI INENEE OREtE L R/ rad e
HFTT U B=T OB ETIED TOTCEHER SN, B2, ZOZEIZES>T W-P FRAFEDN Lo Tl b
223472 (Figure 4-3) . ZOZEN0, SBRE ~ORFFAIAHEB IR LIz =T, IIEVLERFEOZIRE 2 h &L
7= BEHZ IV LIS b2 e & L= o AT #E 7 1 —% Scheme 2 (2777,

F, ARFHZIBW T, BB LL, BUni B TR0, BLIABEAELZRMG T2 E TITREF
WaH T 5ZENBESNT-. Z22C, MBEE DD ETORMEERIZ D701, IEVLERE DRI
K 10 mL FEEDOUIEITST2A3, MMEEERZS 2 h~4h [ZB W TEEIN D722 2005, INBVLEL% K&
MZ T AT HLL FRETHHEZ 2 LN, 12721, BRI I DRI 055054 U CLEIRED
FAFEHCEDIIT DI T AT OBV L KA N %, BIRC 30 /T s B EE e RT3 A
HEE 2o,
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Residual rate calculated from
Water-soluble phosphoric acid (%)

75.0 |~ Residual rate (%)

-@-- pH

70.0

65.0

v »

™

Hours for heat treatment (hour)

oo
Measured value of pH

Figure 4-3 Examination of hours for heat treatment

50¢g
analytical sample

Adding water

Grinding and
stirring to mix

Heating

Weigh to small mortar

About 2.5 mL

Grinding and stirring about 50 times with pestle

Heating sample in the dryer (with pestle, without cover)

85 degree, 2 hours

Standing to cool | For about 30 minutes under room temperature

Transfer

| About 400 mL water

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

Filtration

Sample solution

Type 3 filter paper

<« Water (up to the marked line of 500-mL volumetric flask)

As sample solution prepared by "Testing Methods for Fertilizers
(2023) (4.1.1.1) d)" for "Water-soluble phosphoric acid" (W-P.a-

)

Coloring -
Measurement

According to the
same testing
methods (4.2) and
(4.3)

Measurement
pH

According to the same
testing methods 3.3.a

(4.2)

Scheme 2 The flow sheet for the preprocessing under severe conditions adopted in this
study (Operation of heating treatment and preparing sample solutions)
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@ SHrEEHE R O 5B DOAR T — L Z T

IREBER OB Ch L FE DT CRSIALRIER W AR T =0 L] OB fE~ 7 % 7 & JFEHT
&) A L COMRREHE L O 5 Rana A — VA SHETAE R, il BRE T TS T KR
D ABRD SN ZTED AT — L DS HHED FEED 98.0 %~98.8 % THY, IEEHEFERTE (2023) [ B E A
DEEDHIETHD 96 %~104 %&iiil-L TWDIEEMER LTS, £72, pH IZBWTHAT — /LA T FiED
W RRBR X (2 BV CTEE N A LN2) o7 (Table 9) . ZDZEND, AIEITBWT, W BRI Y W1 H% E
L7250g DFETHDH25g LTHIELARETHLI LA fERLT-.

Table 9 Result for examination of possibility scaling down container

Condition of Water—solu})le Ra.tio of
' . phosphoric analytical value pH"
scaling down container acid” % )c) (%)
5.43
5 /500 mL 5.42 100 7.46
5.48
5.33 98.2
2.5 g/250 mL 5.36 98.8 7.32
5.37 98.0

a) Amount of analytical sample/Volume of volumetric flask

b) Analytical value
¢) Mass fraction
d) n=3(The pH is a simple arithmetic mean)

(3) /INRBILRIFBRIC LD W IEDO RS E TR

O BIEVEMETRE

BRI OREBHIOWT, BB~ 7 2 TIZB WIS %, 3.5 AMRBEIR 2B W TIEEMHED
Ml —ERmF AL 8 HOREHIOWTK 43 SOHMTTHONTLIZ. 2O HHEIZ DV C— ol B 8oy
B oAFD sttt &AW TR U2 O TAR ME R 22 (s) , aRHIRE YR 22 (so) , DFTREEE 5 Lo a0 HIAZE
YR ZE (so+r) & Table 10 (ZRL72. SHIZ, JEBFEFRBRIE RSN TWLERM B BUE L O B % (CRSDr) KT
ZHBE I G 1) U7z A AR =M B BUE (R (6r) % Table 10 (Z/RL7Z.

BVENEDRETRIZ TUPAC/ISO/AOAC DHERERER 7 bV DD FlFE S B 24T o702, £, S0k fERR
J 5728, Cochran DIREEIT T2, TOFER, MDA K OKIENEE L0 2 B IZB W CTOMUIEITRD
BIIRDDTZZ NS, ZNHD T EIZ DWW T JCALE S i i 21T 272, IRIZ, IUPAC/ISO/AOAC DL HE
A7 b2 L OHER (K 2) 2 W T EEOMREI T2, ZO/E, Fit2 simickunTHlER (X 2)
BT L CULIZZEn D, Wl LGRS L FRBR AR S L T Y e A B L Q0D I AR LT, 72
B, 2EBORD, X 3 1o THITRELZ S Lol R 22 (spyr ) ERHLIZEDA, WT OB HE
T2 W HAE (R 72 (GR) L L T/ hSWMETH 7.
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or = CRSDg x ¥/100 -GN D)
spb < 0.30, = 0.36% -+ (2)

Sb+r = S% +S%7b e (Et 3)

Or e =S ] A AR e
CRSDg NEBFEFRBRIAI RSN COD = LR R (SR B MR R 22 (%)) O B %

X AeTEIE sy T PHTHRE(R &
op R YPERERRETTO H BYISIE & L7AR MR 22
Spp - PVEHAIER (R 22 Sper - DHTHERE 25 ToRURH RN YE(R 72

Table 10 Homogeneity test results

No.of %3 CRSDR® GpY sop? 03x0R) .Y Soir
Sample Component
Sample o N b) b) b) b) b)
(%) (%) (%) (%) (%) (%) (%)
Calcined Citric acid-soluble ¢ 8720 25 218 020 065  0.66  0.69
magnesia magnesium

Calcined poultry  Citric acid-soluble

L 8 14.53 3 0.44 0.05 0.13 0.06 0.07
manure phosphoric acid

a) Grand mean value (n =number of laboratories x repetition(3))

b) Mass fraction

¢) Criteria of precision for Reproducibility relative standard deviation in Testing Methods for Fertilizers 2023
d) The estimated standard deviation of reproducibility calculated based on CRSD r

e) Sample deviation of sample-to-sample

f) The value for the test :s,, < 0.30, = 0.30%

g) Repeatability standard deviation
h) Standard deviation of sample-to-sample including repeatability : Sp4r = ’Srz + Sgb

FARBR BN S E SN L FRBROMAEEE Table 11-1 KON 112 TRUEZ. F0 OIS EIZ OV T
ISO 5725-2(JIS Z 8402-2) ¥ LB\ THaHRNT 52L& LTz, AR CIISiBrEN 5 RBR=E D/
PRI FRABR TH D720, FlBRENLOHREMEIZKT L THMUEDREIZB IR0, TOFE =R T7%ER
BN EAT 128 . 7285, FRBRENOOREEN DN LI OPAIL, 7AWV EM &L CTHE
b~ 7 20 L% W RERIZEBWO T 0.02 % (E &) ~0.14 % (EE0FR), BEE~ 7 R 7 & HWicis
RIZBNTIZ 0.01 % (EHEDHR) ~0.32 % (EEDR), HSAMRBEIKZ R RIZIBW T 0.01 % (H &

537R) ~1.06 % (E &7 5) Th-oTe.



BRI FREFA B ORI D B R
— B BRI R OV 6 AR 2 B PR —

95

Table 11-1 Individual result of Water-soluble phosphoric acid  Unit: % (Mass fraction)

. . 2) Day 1 Day 2
Alkaline materials Lab.
1 2 3 1 2 3
A 35.66 35.60 35.98 36.12 36.47 36.34
M . B 35.30 35.54 35.65 35.38 35.35 35.64
agnesium
Oxide” C 35.17 3498 35.02 35.34 3542 35.60
D 36.21 36.16 36.08 36.06 35.89 36.53
E 3494 35.09 34.88 35.44 35.72 35.68
A 41.33 41.33 41.63 41.35 40.94 40.88
. B 41.07 41.06 40.97 41.17 41.20 41.08
Calcined
. b) C 40.98 41.33 41.09 41.04 4093 41.00
Magnesia
D 41.02 41.15 41.37 41.72 4045 42.06
E 40.98 40.71 40.42 40.55 40.68 40.49
A 46.59 46.47 46.34 46.70 46.77 46.73
Calcined Poultry B 47.09 46.99 46.94 46.94 47.03 47.12
b) C 4592 4592 45.96 46.63 46.87 46.80
Manure
D 46.87 46.75 46.96 4492 4483 46.87

E 47.10 47.00 47.12 4734  47.17 47.20

a) Laboratory identification (random order)
b) Mixing an alkaline material of 3 one to a reagent as contained phosphoric acid
(Diammonium Hydrogenphosphate)
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Table 11-2 Individual result of pH

. . 2) Day 1 Day 2
Alkaline materials Lab.
1 2 3 1 2 3
A 8.68 8.65 8.70 8.58 8.60 8.62
M . B 8.35 8.37 8.34 8.29 8.31 8.24
agnesium
.. b C 8.27 8.37 8.30 8.41 8.37 8.35
Oxide
D 8.38 8.45 8.37 8.41 8.50 8.39
E 8.21 8.36 8.32 8.41 8.42 8.24
A 8.37 8.35 8.32 8.41 8.38 8.44
. B 8.24 8.23 8.22 8.19 8.25 8.17
Calcined
. b) C 8.13 8.18 8.21 8.07 8.00 8.05
Magnesia
D 8.27 8.20 8.17 8.20 8.21 8.19
E 8.21 8.27 8.25 8.23 8.26 8.26
A 7.98 7.98 8.01 8.00 8.00 8.02
Calcined Poultry B 7.96 7.95 7.91 7.91 7.91 7.94
b) C 7.96 7.92 7.92 7.97 7.80 7.84
Manure
D 7.94 7.94 7.93 7.90 7.88 7.94

E 8.02 8.01 8.04 8.00 8.01 8.01

a) Laboratory identification (random order)
b) Mixing an alkaline material of 3 one to a reagent as contained phosphoric acid
(Diammonium Hydrogenphosphate)

DABEKSE T = AOEHEFIEPDE LT IEKBLLIRWE G OKEEMED VBREIL 48.8 % ThHD
0, BRBREDOHE SN L FRBRO S EIC IO B H LI KIEMED AR O SEXEIZ 7 AV VS M &L
Tl b~ 7 220 22 WA 12131 35.6 %, BEBE~ 7 X3 T2 WA 12 41.1 %, 35 ARBEIK 2 H
WA 46.7 % Thotz. FHAE, TRIEERZE (o [A—RBRETHEZZEX TGRABRZIToT0DH2END
HZENS G de), =M SRR 2 (sp) , W FRBUE R HE(R 72 (RSDr) K ONEEFEFRBRIE I 31T D == [H]
FFBUAR R YE R 22 D 745 i PH (2*CRSDR) % Table 12-1 [Z7RLTz.

WARRKE T =008 3 FBEOT AV EMDONTHNEELE LB L THO TR AT T
A FERHRNT LTG5, ATEIC K2 KR D AV B O STt Sl 381 % 28 ) 5 BUAR AR YE (R 22 (RSDw) VAR

SABRTE B E A O SMEERO FIETRENTODEIRE L~ BT 5 5 M AR HE HE R 22 O FF
XA (2*CRSDR) WTHY, H R BUFH KR UE(R 22 (RSDy(n) 1Z b\T%)EPFﬁﬁiﬁmxﬁﬁﬁfﬁ#@ﬁﬁ%ﬁl
(2*CRSDy)) Téo7= (Table13-1). Fiz, FEHE T CALDIGEMHER T HIDIZERMLT- pH IZOWTIE, £
DORBRENSS RO RBGESNTZT20, %%t%ﬁ%c:m\mu%ﬁﬂmf@w/mﬁiﬁFnﬂizﬁfoc«ﬂonf::(‘:
MHEZLSITZ (Table 12-2).
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Table 12-1 Statistical analysis of Collaborative study results (Water-soluble phosphoric acid)
Alkaline materials No.of Mean” s RSD.” 2xCRSD.” s RSDim® 2xCRSDim" sx’  RSDX’ 2xCRSDR"
assample  laboratories”  (%)" (%)) (%) (%) (w)" (%) (%) )" (%) (%)
Magnesium 5 3564 018 0.5 2 033 09 4 049 14 5
Oxide
Calcined Magnesia 5 41.07 031 0.8 2 0.30 0.8 4 0.38 1.0 5
Calcined Poultry 5 46.66 037 08 2 0.59 1.3 4 0.63 1.3 5
Manure

a) Number of laboratories
b) Grand mean value of the results of duplicate sample
(n=The number of laboratories(5)*The number of repetition(3)xThe number of day(2))
¢) Standard deviation of repeatability
d) Repeatability relative standard deviation
e) Criteria of repeatability relative standard deviation in Testing Methods for Fertilizer 2023 (twice the target)
f) Standard deviation of intermediate precision
g) Intermediate precision relative standard deviation
h) Criteria of intermediate precision relative standard deviation in Testing Methods for Fertilizer 2023 (twice the target)
i) Standard deviation of reproducibility
J) Reproducibility relative standard deviation
k) Criteria of reproducibility relative standard deviation in Testing Methods for Fertilizer 2023 (twice the target)
1) Mass fraction

Table 12-2 pH range of collaborative study result

Alkaline materials as No.of Range from
sample laboratories”  individual result”
Magnesium oxide 5 8.2-8.7
Calcined magnesia 5 8.0-8.4
Calcined poultry manure 5 7.8-8.0

a) Number of laboratories
b) Minimam value and max value of all reported one

(n=The number of laboratories(5)xThe number of
repetition(3)*The number of day(2))

VLEID, KIEOR AL ERERE RS A OESRFHEZR - Ui BRIEICHEILL, SUBORTALERD
TELEL T 7o R > COD ZE MR LTz, e, ATRTNEBHEE L T 07 0 r— M R
TCIZHAANE TR — YR E IR 1 LU CIREL T2 28 0h, NERHERERTE (B8RO 1 IGE L — & 1 Rt
BT, B ERE BN T B 2 hh oD L LT RABRE D O ATEZ W TRIBRAAT o - BR O BT A1
WAL, BHEISUTH R LU TWKIENREELWNEZ XD,

3. F&oH

THET, HELER TR TOFEERBR D FIEIZHOWT, § 4 EEFIERE RN #E T
2, BB s 2 W TR Wil e 4o OKIEMED ABRD TN D FE LT R IR B B IK T3 25%10) |
ETRD RO 7R A A T L, IR 351T DIREE M ORI SRS DRERRAATVIR D (1) L V() ITR T
RFEW 2w EEREBR FIEERE U, £, TICEBSIEREL SN D E R IE RIS L 2 Y MR 0 )7 ik
EBEICL, REOMREETN 572012 5 RBREICLAHLFERBRE T 72

(1) T EAESRME R O WDEREIZOW TNk A IV, BUEINR DR DK (B 2.5 mL) Z RN
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L, FLEE O T OIRET-ZRITINBLEEZ TV, REHEE K CaB&7TAaTB LA 2L LTz

(2) Wrdpdna RO COMBVLERAATOWEE L ORI G2 DV TiE 85 °C2 h L L 7.

(3) /AU [RIRRER D R DR B A HE T8 LTt SR, KIS MED AR D240 35.6 % (B 857 3R) ~46.7 %
(B &5 #) OFPHICIBWT, =M B R ER 22 (RSDr) 1X 1.0 %~1.4 % THY, HHFFEUFH cHE (R
72 (RSDym) 13 0.8 %~1.3 % THY, IEEHERBRIEDM BT A ITRSIVTWDREED B 24Tz LTIz, ZDZ
EDD, BHEGBR BT CRFA SO R L OFPH N C ol slBR 0N i FIHE T D T LA B LT-.

A RIOMFHIED, IEEHEERBRIEIC BT 2B ORTLEE 7 iEE U COMREZfERL, wilsaRBRiEE L Cil i
TEHZEERERLI-.

B

T —hEE e VR EE COMXBFHEIC W W LSRR E R eSS O ERRED
B A S NN AN w3 AL iy e N - A A e k== A D (AT A= A e s = Wy S ) VA O A S SRV i Q) B/
VR ESHOBNICH EEZRLET.

X B

1) BEMOKES SR NERD S E OReR S 2B 3 DI AT AL S+ — &85 VHIZ 2 LEE L ORSFH L
W ELEEORE ISR EIRA IEB O RFE XTI EE R 0 OE A OO T IED R A2 E DD
fF, BEAn 59 4F 3 A 16 HERMOKER E/RHE 699 7, BAUCESH 3 4 6 H 14 B, RMOKES HRHE
1008 %=

2) BREARIG, RIREFR, PAfOEnE, 2205, 5515 —, WA 80 A B A IR EDIRG T LD KEENED AR D
ZARIZOWT (5 1 ), BERR[EIE, 23, No. 4, pp. 39-48(1970)

3) BRRORR, SHE —, IR  VART =T LA Z IR G L2356 O KRN D B DO ZIT O
TR 28 & BB DIRBIZIDKEVED Al R OV PED AFRDZEARIZOUWT, JEREIEIE, 25, No. 1,
pp. 19-42(1972)

4) McClure, F. D.: Design and analysis of qualitative collaborative studies: minimum collaborative program. J.
AOAC, 73(6), 953— 960 (1990)

5) Tomson, M., R.Elison, S.WOOD, R.:The international Harmonized Protocol for the Prociency Testing of
Analytical Chemical Laboratories, Pure & Appl.Chem., 78(1), 145-196(2006)

6) JRMOKER SHTTEDZ A MERERBIZ AT oA T A2 (G FIes: 10 H), pp. 31-34

7) Tomson, M., WOOD, R.:The international Harmonized Protocol for the Prociency Testing of (Chemical)
Analytical Chemical Laboratories, Pure & Appl.Chem., 65(9), 2123-2144(1993)

8) Z8402-3:1999 (ISO 5725-3 : 1994) [IE F5 1% e ONAIERE SR D FfeS (R EE K OVKE L) — 285 3 30 AR HEH
TE ST ED H G L |
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Fact-finding Survey and Development

for The Preprocessing Method under Severe Condition
—Single Laboratory Validation and Collaborative Validation —

SHIRASAWA Yuko !, OKUNISHI Manan ! and ONO Mitsugi !

'Food and Agricultural Materials Inspection Center (FAMIC), Sapporo Regional Center

Fertilizer manufactures are required guaranteeing of their registrational its brands, even if changing multiple
factors, like as value of each component driving from water-insoluble and physical properties. However, it was
different for each preprocessing method for water-insoluble by its business operators and analysis agencies.

In study, we aimed to develop a preprocessing under sever condition, more suitable and uniform one. After fact-
finding survey conducted in 2022 and examination at single laboratory in 2023, we determined the typical test
method shown below, by confirming the temperature and time conditions and robustness for heat treatment.

After heat treatment (using small mortar/adding water soaking analytical sample/grinding and stirring with
pestle/setting 85 °C-+2 h in dryer), sample solution transferred to volumetric flask

Furthermore, we conducted a compact collaborative study by 5 laboratories on testing method for the Water-
soluble phosphoric acid with heat treatment due to evaluating performance of it. These results indicated that this
test method is practicable within acceptable precision in multiple laboratories and identified “the preprocessing

under severe condition of Testing Methods for Fertilizers 2023.

Key words Water-insolubilization, Preprocessing under severe condition, Water-soluble phosphoric acid,

Fertilizer, Small scale collaborative study
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