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1. [XL®HIC

ek BR A K OMEEMIHHE? ICE DB TWS b T s AR IR KA 7 B IEE Ao+
DEHETIIHOLTINWRNZ L, BIZER E T AR IRVEEE IR THhHIEnD, T,
H DD ZAIS DB & W T EORESLIZ DWW TEERFE LTS, 2SO B 1Tk
BVETR Sy, EPETRLSY, FTEPETWER, KEPEZ) B BUREM Z WS TIY, IR ies
W T EERET 528 &L, BEICKIENE TR IZ DWW TR S i 55 R OV E A IR S5 %
AW B S LTz

AL, AEEFF O IEYEY AR (C-P20s) , <IEMEME (C-K.0), <IEMEE 1 (C-MgO) , <iEtE~rHr
(C-MnO) e OEEMEIZHFE (C-B203) Xt G & U TR ED THIR /KA 22 I =il T IE 2 T L 72D C, 2 o2
ERETD.

2. HHRUAEE

1) SR

SHTHEEIEL T, Wb ItEL TWODINE AVBRIEE, BIFED ABRIEE, 1RE Y ABRIEEL, {bEAEE:, Bl
BIEEE, BIPER G IR, (ZOBREENNE), FERIED FRIEEL, 1RSI E R IE X O ERL A IERHZ, HBAZ 500
um D5HNEEIETHETHELI-L D% W, Fiz, R AL, SLEWTOERE IR}, AKER{b
TR R OESW~ HiEE 2, BBIE 212 um D550 AT AL TH#ELT-L O V-,

2) HE

(1) 7K: JISK 0557 IZHLETSD A3 OKREFEMAL.

(2) HEl%: JIS K 8180 (ZHLE T DK,

(3) FiFE: JIS K 8541 [ZHE T 5k,

(4) <ZABRVRWE: JIS K 8283 |ZHE T X AME—/KFIM 20 g 2 /KIZEAEAL T 1000 mL &L7-.

(5) =FL VT I EREEES R : JIS K 8107 IZHETH=F Lo U7 I MUEE —KHE T N YA
KF 37.2 g ZKIZEENL T 1000 mL &L7-.

(6) HERET o E=U LI JIS K 8359 (ZHLE T HHERT E=U 4250 g Z/KIZHALT 500 mL &L,
fiiels (1+4) T pH % 5.220.1 ([ZFHEEL7-.

(7) TYAFLHIER: T AF L HO0.6 g VIS K 9502 (ZHET D L(+) -7 A/LE VR 2 g (Z/KAN
Z, 35 °C~40 °C [ZTHMBEL TAEML, ®EI%AKEMNZ T 100 mL L7,

(8) VABAFEHENR (P,Os 10 mg/mL) @ JIS K 9007 ([ZHLUET DV AME —IKFEAVD L% 105 °CE2 °C THI 2

VRSEATEOE NEMOKEH R R aBIi e A —A B 2 —
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REEINEAL, 7 — 2 — R THm LIz%, 19.17 g # 0O &MIZIENVES. D EDKTENL, 2ET TR
1000 mL (2L AL, g 2 mL~3 mL Z/0%, HEMETKEMNZ 7.

(9) VABEEEYERR (P20s 0.5 mg/mL) : W ABEEEYERR (P2Os 10 mg/mL) 50 mL %45~ 7 A= 1000 mL (Z&V),
il 2 mL~3 mL 201 %, EE#RETREMZT-.

(10) HVY LFEHERE (K20 1 mg/mL) @ BV LFEAERE (K 1000 mg/L) (B HAL:;ICSS) M L 7.

(11) 730 LEAERR (MgO 1 mg/mL) : <7 337 LMEHER (Mg 1000 mg/L) (BIH{L:;ICSS) 2
AL,

(12) ~> HAFEHERK (MnO 1 mg/mL) : ~ > H AEHER (Mn 100 mg/L) (BIH L5 ICSS) 24 L 7-.

(13) 1FHFHEUERR (B,03 2.5 mg/mL) : JIS K 8863 [ E T HIEIMeA T o r— & — K 24 FEEfE L
THMELTZ, 4441 g2 OO BILITITNVES. DEOKTEIL, 2877421000 mL (2B L AN, HEiE
TKREMZT=.

(14) 1T FHEHENR (B203 0.05 mg/mL) @ 1FDFRARAERK (B203 2.5 mg/mL) 10 mL 24 &~ 7 A= 500 mL |Z&
0, R ETKEMNZT.

(15) RORIIRE: JIS K 8747 ITHETH TV (V)BET =T A 112 g ZKITIENL, Mg 150
mL 2012 7%, JISK 8905 (ZHETHLEVT T UBNT o E= LIUKFIY) 50 g ZKIZIENLTNZ, B
(ZKZNZC 1000 mL &L7=.

(16) TUHHI AR CNEREH) © JIS K 8617 IZHE T DREEI/L 2T 12,5 g 28 —71—2000 mL |2
30 E, D EOKEMZ, HEE 105 mL 24k % 1[Nz, AREINZAL, ki, K%MZT 1000 mL &L7-.

(17) THIHEARE GE LR O~ B JIER) 0 TS K 8132 I[CHET Db AN F 7 A5 /K il
152.1 g & —71—2000 mL (ZI320 &0, D EOKREIMZ T2, HlE 420 mL 2148 2 [ZHIZ CTHEL, BIZKE
Nz T 1000 mL &L7=.

3) WEARUVEE

(1) B RKWQPA: sartorius CPA423S

(2) REOIEEAME: 24T 27 MM-10(Y A2Z 7 CF-0250 % V2877 A2 250 mL Z /K 2% LT
EEZEELD)

(3) fEiE EFESE SRR == 8ERT RS-12

(4) Ayh7L—h: LEHESF NP-6, ADVANTEC HTP552AA

(5) spotBEEt: BEE/ERT UVmini-1240

(6) JRAWSE/IHTEERE: ANiANAT Y /ay—RX 22310

4) SWAE

BN g & 1 mg OHTETIIANED, £ETT 22250 mL IZ A, £ 30 °C ([THHRL 72K 2 AVBRERIF 150
mL Z/Z, 30 °C OIRESTEEAFE T 1 ReEHRVIEE A LT B ETREIN X, A/ 3 i CAHIBLEHA
& LTz (Scheme 1). F7z, FIEMIEIZ XD B EOFAMIZfE L2 0EROMEIR E TR IRY IR
Z =i FIE% Scheme 2 1Z/RL7-.

ZNDBOFBHEIRIZ OWT, <MD AUEE (C-P20s) 1Z3 T REVT T Ui T =0 ZIREYEFE 1 (Scheme 3
KO Scheme 4), <EEMEANHE (C-K20), <EMEHE 1 (C-MgO) K UK EE M~ % 2 (C-MnO) 1T 7 Wtk
(Scheme 5), <IEMEIFHFE (C-B203) 1X TV AF - H % (Scheme 6) DFNETENEIVHIELT-.
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1 g analytical sample Weight to the order of 1 mg into a 250-mL volumetric flask

<150 mL of citric acid solution [about 30 °C]

Reciprocating water bath shaker (reciprocation horizontally at
Shaking to mix 160 times /min, with amplitude of 25 mm), at 30 °C + 1 °C, for
1 hour.

I
| Cooling |

<—Water (up to the marked line)

| Filtration | Type 3 filter paper
I

| Sample solution |

Scheme 1 The flow sheet of extraction procedure using reciprocating water bath shaker

1 g analytical sample | Weight to the order of 1 mg into a 250-mL volumetric flask

<150 mL of citric acid solution [about 30 °C]

Constant-temperature rotary shaker

Shaking to mix ) .
(30 - 40 revolutions/min), 30 °C + 1 °C, for 1 hour

I
| Cooling |

<—Water (up to the marked line)

| Filtration | Type 3 filter paper
I

| Sample solution |

Scheme 2 The flow sheet of extraction procedure using constant-temperature rotary shaker

Sample solution |

Aliquot

(predetermined volume) 100-mL volumetric flask

< Citric acid solution, until it reaches the equivalents of 17 mL
< 4 mL of nitric acid (1+1)

Heating | Boiling

Cooling

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

Leaving at rest | For about 30 minutes

Measurement | Spectrophotometer (420 nm)

Scheme 3 The flow sheet for citrate soluble phosphoric acid (C-P20s)
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Sample solution |

Aliquot

(predetermined volume) 100-mL tall beaker

< 3 mL of hydrochloric acid

< 1 mL of nitric acid

Mixing |
[
Heatin Cover with a watch glass, heat on a hot plate at 200 °C-250 °C,
& condense until the solution volume reaches about 2 mL
I
Cooling
[
Transfer 100-mL volumetric flask, water (solution volume is up to
about 50 mL)

< Citric acid solution, until the equivalent of 17 mL
< 2 mL of nitric acid (1+1)
< 20 mL of coloring reagent solution

< Water (up to the marked line)

Leaving at rest | For about 30 minutes

Measurement | Spectrophotometer (420 nm)

Scheme 4 The flow sheet for citrate soluble phosphoric acid (C-P20s)
in fertilizer containing phosphite

| Sample solution |

I
Aliquot
(predetermined volume)

100-mL volumetric flask

< About 10 mL of interference suppressor solution

< Water (up to the marked line)

| Measurement | Atomic absorption spectrometer

Scheme 5 The flow sheet for citrate soluble potassium (C-K2O) and

citrate soluble magnesium (C-MgO) and citrate soluble manganese (C-MnO)
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| Sample solution |

I
Aliquot
(predetermined volume)

100-mL volumetric flask

< Citric acid solution, until it reaches the equivalents of 15 mL
< 25 mL of ethylenediamine tetraacetate solution

< 10 mL of ammonium asetate solution

< 10 mL of azomethine-H solution

< Water (up to the marked line)

| Leaving at rest | For about 2 hours

| Measurement | Spectrophotometer (415 nm)

Scheme 6 The flow sheet for citrate soluble boron (C-B203)

3. # B

1) IRESTERKEOMBERTEDRER

MRSV TV DIRES IR 1L, IREDEIEL, IRIERE N TEHH 0, BEDOL DML k2 2 fikDb
DWHDHT=0, D ATREZRER E S DWW TR L 7=

FHH R~ O T U E G D3 A LT WE A AUE S ORI~ o T B AV T, 3 T Tl
EATWERE T TAT~OY T )V[E R ORIZ Table 1 1R L7z, Fiz, #ERROT20, <MD AURE (C-P,0s), <
i%\?@ﬁi(c-Mgo)&U<1M$7/7‘J/(C-Mno) IOWCERLIZEDA, BEENH ST LRSI E
ST TIEWT LR L /D2 L2 MR LT, ZOREENS, IREVTERKMEOIRED IS 160 1316,

SO, #RiE 20 mm DL EORMETHIUZ 37203 ATREEHERI ST 23, MFHT Y 7> TIRES THIR K
FEORREEIREDMIEL 160 1218, /7, 1RHE 25 mm EL CRIE R SLMITIGRE L. MR, Y%
SMEIZB O THEE DIRBLOMERLIZEZA, EFEITRRD LN -7, REIEIRAAE DR LS [E15 160 1115
53 DRI T DIRIEZ L D1 E BffiZ Fig. 1 ITRLTZ.

EBIT, BREEIFICB T AN AR T D720, AT 4TV BEEMOFLEWNTOEREIREL 3 A& AWT, <&
PEHE A (C-MgO) IC DWW TERL7ZAE RA Table 2 (RLIZ. Wb z 23778 2 LR THY 430 & 9544
%’C“J?)of:

DFERMND, S RIORFHIBWT, IREMEIRAFEOHELS [FIEL & OIRIE O SRR E & Z 2 160 1118
//\, 25mm & HTEELT.

Table 1  Solidification situation of sample by visual check

Shal.<ing Shaking frequency (times/min)
amplitude
(mm) 120 140 160
40 formed unformed unformed
30 — formed unformed
20 — formed unformed

10 — formed unformed
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Fig. 1 Mean value of shaking amplitude in shaking frequency 160 times/min

Plot bar: sample standard deviation

Table 2 Aptitude test result for equipment condition

2) Standard .
Sample C-MgO mean deviation Median Z-score
(%)" (%)" (%)"
1 5.08 0.02 4.87 0.85
2 7.54 0.02 7.36 1.35
3 4.45 0.01 4.36 0.49

a) Mean value of C-MgO in slag silicate fertilizer (n = 3)
b) Mass fraction
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2) FERHERICKZEE O
SEMED AUEE (C-P20s) , <EPEME (C-K20) , <EEME 1 (C-MgO) , <M~ 7 (C-MnO) J O EEMEIED
F (C-B203) 122\, 3B 12 82 VT, fHIR B N R AR R IR A W ol s S AR IE L O Il EfE
DFABAN NTAIED 95 % T HIIX [ 2[Rl ELHR oD J&5 PRI H = Fig. 2 (RLTz.

SEMED /URE (C-P20s) (y=0.045+0.998x, r=1.000) DEZD 95 %IEHHXH]IE 0.993~1.003, TIF D 95 %fF
FE X FE]13-0.088~0.178, <IEMENNE (C-K,0) (y=0.072+0.993x, r=1.000) DHZD 95 %{SHEX ML 0.984~
1.002, Y17 D 95 %IEHE X [H]1%-0.125~0.269, <¥EMEH 1= (C-MgO) (y=-0.019+1.004x, r=1.000) DEH =D
95 %fE XL 0.998~1.011, Bl D 95 %I5 #IX[#1E£-0.163~0.124, <#& M~ %> (C-MnO)
(wfo 001+1.010x, r=1.000) DIEXD 95 %{EHEX L 1.007~1.013, I D 95 %[5 #H X 13£-0.024~0.022,
SEEMEIEHFE (C-B203) (y=-0.0004+1.010%, r=0.998) DHZD 95 %(FHX L 0.970~1.049, 15D 95 %(&E
ﬂiﬁl:ﬁaﬁ 13-0.009~0.010 THY, IEEFERBRIEI RSN TODEEFHEOHERFEFHEMOL LA bET2E24, <
W~ D95 UEFEKBOEXIZBW T 2E TRV RERST2D, ZTOIFNOMRE ST A—F I TEE
éﬂﬁ@%&ﬁ"*lmf‘&;ot

F7o, EBMEIFHIFR (C-BL0) 1T B ORE IR D3 o778, MR EREHI DWW OTRED RS
A3 ,m%ﬂ%u\f, TR b F s R IRV IR A O i RS ARVEIC R 4 SOMT CRRBE JEL , %
53 BOPE B OF 1R E D R % Table 3 IRLTZ. W NOREIZEWTHO A BERZEITFRDOIRD T,

~ 50 r =~ 50 r
S 1) C-P,O; S 2) C-K,0
< 5 < 3
21w | 22w |
3 70} g w2
- = - =
2230 2230 t
25 22
%2 | 320 |
= S .§
£ S g3
- O _ = Q
A2 10 | y=0.998x+ 0.045 210 t y=0.993 x+0.072
8 r=1.000 8 r =1.000
2 2 '
O 1 1 1 1 ) O 1 1 1 1 J
0 10 20 30 40 50 0 10 20 30 40 50
Extraction method using a rotary shaker Extraction method using a rotary shaker

(%) (%)
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Extraction method using a
reciprocating water bath shaker (%)
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(%)

Fig. 2 Comparison of extraction method using a rotary shaker

and using a reciprocating water bath shaker

Heavy line: Regression line

Dotted lines: Upper and Lower limit of 95 % prediction interval

Thin line:y = X
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Table 3  Test result using samples of 3 different concentration for evaluating trueness

Mean * Homoscedasticity t test
Sample Method b) Variance  Critical . Critical
(%) . t-ratio
ratio value value

) . New test method 5.84
Mixed microelement

method
New test method 17.86
Fused boron fertilizer  Validated test 3.50 9.28 2.04 2.45
17.71
method
New test method 43.23
Borax fertilizer Validated test 1.32 9.28 0.05 2.45
43.21
method

a) Mean value (n = 4)
b) Mass fraction

3) IEHBIREMELINAL-EEOFE

SEEMED AUEE (C-P20s) , <TEMEE £ (C-MgO) , <IEtE~ 472 (C-MnO) J O IEMEIEH 3 (C-B203) 12DV,
MEEIRREREEM E A-13 Z VT, 3 A0 T TRllRE ML TR LIRS R DB, S E TGRS D
7273k Table 4 ITRL7Z. ENENONEEMEITFRIAMEIT T DEHAR AN THY, £/, FEIELRAEHEE
DZEDMEIHEILFRAED DR D T ALRAHENZZ B ZHH D137, WT I IEEFERERIE IO RSN TSR
FEREAT OHELEFPHN T o7z

Table 4 Test result using a certified reference material (FAMIC-A-13) for evaluating trueness
Absolute value of the

Expanded uncertainty

Certified Warning .limit for Mean " difference between the calculating from the
Component value the certified value observe:iifyegue imd the certified value
certified value
%" %" %" %" )"
C-P20s 10.79 10.67~10.91 10.81 0.02 0.03
C-MgO 3.18 2.95~3.41 3.22 0.04 0.08
C-MnO 0.356 0.327~0.385 0.360 0.004 0.012
C-B:0s 0.203 0.185~0.220 0.198 0.005 0.005

a) Mean value (n = 3)
b) Mass fraction

4) BHTRE R U RFEE O S

OFTRS BE R OV R RS FE 2 W 9~ B 720, IO AUBR AR, (LRAEEr, B A AR, RIFEGEA IR, KB L
TREEL, SRSV AR ONESBRHEAE L2 T, 2 JREE OLEEMED AR (C-P20s) , <IAMEINE (C-K20),
SENETE 1 (C-MgO) , <t~ (C-MnO) e O EEMEIEHFE (C-B203) & 2 ST THZZEZ TS5 HEERE
Fhia L CTROALTZHE B Table S ITR LT, o, ZORERNH—ICBLE 3 BT 2T > TR DI M TR EE K&
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OHETRS BE 2 Table 6 (2R U7z. IIED A RERERLD EAMED AUE (C-P,0s) DIEXMEITE 553 46.45 % T, f
ﬁmiﬂ“ﬁ@ﬁ# 102 %, TRAERMEAER L 0.9 % Tho7=. £, (LEIEEOEENED AR (C-P,0s) D
PHEITE B3R 2.18 % T, B THHEMER 2L 0.7 %, FRIAHEHEFEZEE 1.8 % Th-o72. BIEEA IR
@<1§'$73n$ (C-K20) D FEHMEITE &S5 41.01 % T, JHMTHEXHEERZIL 0.4 %, T RHFAHEER 21
0.7 % CTdh-o7=. £z, {LEIEEIOIENEN . (C-KL0) O FEHIEIXE B3R 3.01 % T, O THI RS AR 2203
0.4 %, TRHIFHEERZET 1.3 % Thol. KL LIEEIO EEMETE 1 (C-MgO) O FEITE &5y =
55.18 % T, DHTHXHEER AL 0.2 %, TRIFEHMERERZET 0.8 % ThoTo. £, (LANEEIOENET 1
(C-MgO) D V-IEITE &7 5R 1.49 % T, FHTHHRER AL 2.7 %, PRAHEERZEL 2.2 % Th-orz.
LS~ T NERI O TR~ 772 (C-MnO) O EIEITE #5753 14.45 % T, FHTHXMERREZE1T 0.4 %,
T AR S HER 2215 0.5 % Cho7z. Fiz, BlAIEEIOLENE~ 2 5 (C-MnO) O AT E 8555 0.046 %
T, PHTAXHERER 2213 0.5 %, PRFEHERER 1L 1.0 % Tho7-. (EBRMEAREI O IRIEIZH % (C-B203)
DOF-EYEITE B H 41.90 % T, FHTHXHEERZET 0.4 %, FRFAREER 1L 0.9 % Tho7z. £z, 1k
FAEEFDFEMENED 5B (C-B203) DOFEEIMEITE &53 5 0.112 % T, D THXTEEER 2215 2.3 %, HO AR cHEE e
R751% 3.9 % T 7=,

FHRH R HE(R 72 D5 B AR SR IE N RSV TO DO TS BE (DR THE A HE (R 22) K OV RS BE (HP FRTRE kF
MR Z2) D B ZEBOLLADOHETZEZA, EMHTE 1 (C-MgO) DM TR EIX B ZE2 B CWIZRNFFRSIND
HPHN TOREE ChoTo. ZOIENOFEER 2L A ZLUNTh o7, ZOZEnnh, <EEMD AR (C-P,0s),
SEEMEME (C-KL0), <EEMTE 1 (C-MgO), <IEME~ 2 H (C-MnO) K O EEMEIEH & (C-B203) DIz D
WU, TEIR B R ERE KRR O IR 2 O WIRES TEIR KIS I LA CH 0 HIETh LT LD
S,

Table 5 Individual result of repetition test of changing the date for the precision confirmation (% (Mass fraction))

C-P20s C-K20 C-MgO
Test -
Processed Compound Byproduct Compound Magne51'um Compound
day phosphate fertilizer Compound fertilizer hydroxide fertilizer
fertilizer fertilizer fertilizer
1 46.23 46.26 2.14 2.15 41.33 41.04 3.03 3.01 54.80 54.59 1.47 1.47
2 46.28 46.36 2.16 2.15 41.18 41.09 3.01 3.05 54.71 5475 1.54 1.46
3 46.35 46.24 2.24 2.22 40.36 40.67 2.94 2.95 55.43 5529 1.54 1.48
4 46.12 46.32 2.20 2.24 41.23 41.05 3.04 3.04 55.55 5580 1.55 1.47
5 47.12 47.20 2.17 2.18 41.07 41.08 3.00 3.01 55.53 5540 1.48 1.49
Table 5 Continue
C-MnO C-B:0s
Test Sl c d
da ag manganese . . . ompoun
y fertilizer Mixed fertilizer Borax fertilizer fertilizer

1438 14.46 0.046 0.046 41.60 41.90 0.105 0.111
14.57 1443 0.046 0.047 4243 42.18 0.109 0.110
14.37 1441 0.046 0.046 41.53 4145 0.119 0.117
14.45 1439 0.046 0.046 4245 42.03 0.116 0.111
14.51 14.53 0.047 0.047 41.70 41.70 0.110 0.112

D AW N -
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Table 6  Statistical analysis of repetition test result for evaluating precision

Repeatability Intermediate precision
Sample Mean” s” RDY CRDS  sir) RDir)® CRD i
©%)” (%) (%) (%) ©%)” (%) (%)
Processed phosphate o s (08 (2 1.0 0.40 0.9 2.0
C-P20s fertilizer
Compound fertilizer 2.18 0.02 0.7 2.0 0.04 1.8 3.5
Byproduct Compound ) o, 45 g4 1.0 0.30 0.7 2.0
C-K20 fertilizer
Compound fertilizer 3.01 0.01 0.4 2.0 0.04 1.3 3.5
Magnesium hydroxide 550 15 g, 1.0 0.45 0.8 2.0
C-MgO fertilizer
Compound fertilizer 1.49 0.04 2.7 2.0 0.03 2.2 3.5
Slag manganese 1445 006 0.4 15 0.07 0.5 25
C-MnO fertilizer
Mixed fertilizer 0.046  0.000 0.5 4.0 0.000 1.0 6.5
C.BO Borax fertilizer 41.90 0.18 0.4 1.0 0.38 0.9 2.0
-Dp2U3
Compound fertilizer 0.112 0.003 2.3 3.0 0.004 3.9 4.5

a) Mean value (N = sample number of parallel test (2) x number of test days (5))

b) Mass fraction

¢) Repeatability standard deviation

d) Repeatability relative standard deviation

e) Criteria of repeatability (repeatability relative standard deviation) shown in Testing Methods for Fertilizers
f) Intermediate standard deviation

g) Intermediate relative standard deviation

h) Criteria of intermediate precision (intermediate relative standard deviation)

shown in Testing Methods for Fertilizers

4. FEH

AR D TEMED AR, <EEMEINEL, <M T, M~ T2 R OKEEMEIZIFRIZOWT, IREIHIRAE
W RIS DWW THRETIL T2 & 24, IROFERIGHTZ.

() 1ER B TR X EERDEEEEZ O e 5iEE LT, IREDTEIR AN 2 VTl Y FT e 7 i as
FUERGRLIZEZA, TV OEFE DI AELRWIEES[EEL 160 111843 K OMEIE 25 mm LI MRS
TEDGE, BEAF O HIE LR OMERE Ch O Z A B LT,

(2) <ENEYAEE (C-P20s) , <EEPENNHE (C-K20) , <EMEFE 1 (C-MgO) , <Mk~ 77 (C-MnO) K UK %
PEIEHFE (C-B2O3) IZ DWW T HEUEE 12 s& VT, 1EIE E s XRs R0 IR A i HiE e AR
EOREME I UT-L 25, WiEOMBIFRET r=0.998~1.000 Z7RL, 58V FHBINGERD DLz, iz, <IEME
1355 (C-B203) [T DWW T ERDIRE D3 HT HFEL 3 82 WG, 1EiE_E T X nEs R0 IR T2 7=
HEEAIEL OFE BD, S HIMEPHERENAHLEBITIEE GO t MEZ EML - ZAMAEKYES %T
BERATROONIRD -T2, SHIZ, IEEEEIHEEYE A-13 IZB W GRAESIVTWDLIAENED AUEE (C-P,0s),
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<EEMEE A+ (C-MgO) , <M~ 77 (C-MnO) K OEEMEIZD FE (C-B203) ITDWT, AYEICEVEABRLUIZHE R,
W OTEE O SR ES FREEE iﬁ“é’i&%@uWT B0, JEE O - LR & D 722 DO xHE 7R
AEEDH U LR AT NS A 2 TR T2,
(3) INLOABRIEEL, (LEAEEL, BlE Ak, BIPEE A IEEL, AR TR, SRSV~ 07 ek ONED

RIEIEEZ VT, &5 ﬁ%&(ﬂ&éﬁ%@d@f@hﬁé (C-P,0s) , <EEMEME (C-K20) , <EEME +
(C-MgO), <M~ 77 (C-MnO) K OKEEMEIEHFE (C-B203) & 2 AT CHZZEZ T 5 [EliRa FE L 7-.
i o A OB EAME FE Rl Sy O ST RAE i%’f%ﬁj\i 14.45 %~55.18 % T, PHTHAMEREFREZT 0.2 %~
0.4 %, FRIFHRHEER 21X 0.5 %~0.9 % Th-o7z. Tz, KEH BOREIOENMEE RS O FHEITE &5
#0.046 %~3.01 %C, DT ERER X 0.4 %~2.7 %, FRAAMELERZIT 1.0 %~3.9 % TH-o7. »
FALODATRE L K OV RS EE D 3 A S L2 %6 N (IERHEFBRIE IR SN TOD B IREEL ~ L BT DR EE D
HZD 2 %) Thore.
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Extraction Method for the Citrate-Soluble Principal Ingredientsin the Fertilizer
using a Gener al-Pur pose Equipment

Yasushi SUGIMURA!

" Food and Agricultural Materials Inspection Center, Nagoya Regional Center

The Japanese Official Methods of Analysis of Fertilizer provides several determination methods using the
upside down constant-temperature rotary shaker (rotary shaker) as the extractor. However, the rotary shaker
is a custom order apparatus. This study describes development and validation of extraction method for the
citrate soluble principal ingredients in the fertilizer using commercially reciprocating water bath shaker. The
values of C-P,0s, C-K,0, C-MgO, C-MnO and C-B,03 measured in 12 analytical samples by extraction method
using a reciprocating water bath shaker were compared with ones using a rotary shaker. The former values were
achieved and correlated highly with the latter values (Line of regression and correlation coefficient; C-P2Os
(r=1.000, y=0.045+0.998x), C-K>O(r=1.000, y=0.072+0.993x), C-MgO (r=1.000, y=-0.019+1.004x), C-MnO
(r=1.000, y=-0.001+1.010x), C-B203 (r=0.998, y=0.000+1.010X). The values of C-B>O3; measured a quadruple
test using 3 different concentrative analytical samples by extraction method using a reciprocating water bath
shaker were compared with ones using an rotary shaker. As the result, significant difference was not confirmed in
homoscedasticity of the results of 2 groups and t-test for each concentration under the two-sided significant level
of 5 %. The values of C-P,0Os, C-MgO, C-MnO and C-B»0O; measured a triplicate test using a certified reference
material fertilizer (FAMIC- A-13). As the result, the mean values of those components were within the
warning level to the certified value. And, the absolute value of the difference between the mean values and
the certified values were not exceed 2 times of the standard uncertainty composed of respective uncertainties
of the mean values and the certified values. C-P,0s, C-K,0, C-MgO, C-MnO and C-B,0;3; were conducted a
duplicate test per 5 test days using two analytical samples of solid fertilizers respectively. As the result, total mean
values (mass fraction) of C-P,Os were 46.45 % and 2.18 %, repeatability relative standard deviation (RSD;) were
0.2 % and 0.7 %, and intermediate relative standard deviation (RSDy) 0.9 % and 1.8 %, respectively. Total mean
values (mass fraction) of C-K,O were 41.01 % and 3.01 %, RSD; were 0.4 % and 0.4 %, RSD; were 0.7 % and
1.3 %, respectively. Total mean values (mass fraction) of C-MgO were 55.18 % and 1.49 %, RSD; were 0.2 % and
2.7 %, RSDy were 0.8 % and 2.2 %, respectively. Total mean values (mass fraction) of C-MnO were 14.45 % and
0.046 %, RID; were 0.4 % and 0.5 %, RSD; were 0.5 % and 1.0 %, respectively. Total mean values (mass fraction)
of C-B203 were 41.90 % and 0.112 %, RSD; were 0.4 % and 2.3 %, RSD; were 0.9 % and 3.9 %.This extraction

method is valid for the determination of the citrate soluble principal ingredients in the fertilizer.

Key words reciprocating water bath shaker, citrate-soluble principal ingredients, fertilizer, single-laboratory

method validation

(Research Report of Fertilizer, 11, 1~13, 2018)



