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2 EBRPORKROREZEDEHRE

IEEFEE L, ILEIER !, AHBIE!
F——F AR, 7V — LR W61k, ICP-OES, < A

1. [FL®IC

SRR 30 AE SRR 31 4 SN T TR MK FE S C R S 7 IR IR il B2 1 AR A B A AR Vicks
WC, TR OBIT A, DN LAAIK) KO~ T 327 5 (1) FEORENT U ADEALIZEDEM D
KR ZIEDRE SNz, BAEOEWREIO A EBE T, TEITFENEELTZLT T ) 5y (A
EMEAIK +1.3914x AIEEME S 1) BHLE SV TS, BB ICE oA K EIZETA8E T, Fie,
VGBS oo A PR A B, JESU T O ERE AR o D TS M A PR B O R T B A LTINS 7z
T BOFRERIE T AR R BR 1 S S T DAY, (LR AR i o0 5 PRI BE 92 5l B 15 1Tl &
VAN GQAVAS AN

ZOZEND, BEHH O K ORNE FIEIZDONWT, A IRERIUEE iRt 5 O L OB IR O 58 )7 1k
EBEIZ, T — LR RIEHE (AAS 1) TORETEIT 7. £, ITFEE KL TWD ICP #653 e iris
(ICP-OES {£) &2 T, H—ilBR = TO R Y MR 1T 72D T, ZOWMELZRET5.

2. HHRUAFZE

1) SARMORR

(1) e Amet

FRIEL TODIEEHZOWT, HBEIE 1 mm OS5V EWIE T2 F THRL 72 BESWITWOERE IEEL, 1RAY
ABENEEL, FERCD AR, FERTUOERD AR OME AT WO BRI AEEHZ DWW CiE, BBIE 212 pm OS50
i T A E CTIREIL THAELTZ) bOZ T HEEHE L, (5 RFE TRV IR e B £ L CRiAR

LT

(2) FRELAmE

AR ERER B OR EFE L C, Table 1 ISR L2 (7T, JIS BB ICHE S QOB 3R k)
% BBIE 500 um DS NERIE T2 ETIREILVTMIELT. RIFRIOR TR A RGHIIVE MBI ZRA
L, & BR G OIEMERA K (C-Ca0) B JE AL E OB E ISR L.

VO SEAT BUE N R AROK PETH B 2 B e 2 — R R R A
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Table 1 The preparation of analytical samples

Design
The mixing ratio of the materials (%) component
(%)"
Sample for
A -
recovery test Calcium Ammonium mm onin Potassium
carbonate sulfate dihydrogen Chlorid Sucrose b)
(CaCO,)  ((NH,),S0,) Phosphate (K(zrjll)e (C12H201) a0
’ Y (NH4H,POY)
1 53.54 12.00 12.00 12.00 - 30.0
2 26.77 20.00 20.00 20.00 27.55 15.0
3 1.78 27.05 27.05 27.05 27.55 1.0
4 - 27.55 27.55 27.55 17.35 0.0

a) Mass fraction
b) Citric acid soluble CaO

2) EERURE

(1) POt A& B ERT AA-6800

(2) 1EIE E TR R R

(3) ICP-OES: S S/FERT ICP E-9820 (LI 5 2 il 7 /) Je OE 7 1), 43 g : =2 = /L))

3) A

3. NOMEMRELT(6) LTN(T), 3. 3)~6) DR EAMEL T(8) ~ (11) ZH e,

(1) 7k: flikBbELEE (MILLIPORE Elix Advantage 5) % FVW-CRBLL7=, JIS K 0557 (ZHLET 2 A3 D
KEAEH LT, 7085, ICP-OES O LMk f&4E & (MILLIPORE Direct-Q 5 UV) Z W TR L 72
A4 DIKRZfERLTZ.

(2) B AFE2ENER (8 L7102 M%)

(3) <AAMEEUWE: JIS K 8283 kit <X AME— KW (8 L7 AV LREHEK) 20 g 2/KIZE D
LT 1000 mL &L7z.

(4) TUHIHIAEH . J1S K 8132 HlERrfkakIE kAN F o2k (B Rk F) 152.1 g&
B —7—2000 mLIZ{I0ED, D EDKEZIMZ -1, HlE420 mLAIR % (M2 THEDL, HITKZMZ T
1000 mL&L7-.

(5) ANy MEHERL JCSS A MMEAERR (Ca: 1000 mg/L) (& £ 7 A /L LFGHEE) |

(6) HEMA DN T IEUER (Ca0 5 ng/mL~50 pg/mL) : /L7 MEHER (Ca 1000 mg/L) & & 31
ST TRTARRUIZ%, —E &% 100 mL 2E7 722280, FHMHANRR 10 mL 20, E#{ET
IKEMZT=.

(7) BB 22 BRI T AR 10 mL % 100 mL 287723280, R ETKREMZ .

(8) AAS JERMERHA DL LT LEEHRERT (Ca0 0.7 pg/mL~7 pg/mL) : /L7 AEHERT (Ca 1000
mg/L) Z B ZS U TKTHIR LU, —E®m%E 100 mL &7 7 A3ZED, <X AR 6 mL & OV
PO FIEE 10 mL 200 %, HERRETKEMZT-.

(9) AAS 5 B Bt 22 3B : < 2 VRV 6 mL K ONT- Nl AR 10 mL % 100 mL 4 &~
FAATED, BERETKEMZ T
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(10) ICP-OES £ BB V0 2EHER (Ca0 0.14 pg/mL~7 pg/mL) : B4 MEHER (CaO
1000 mg/L) Z L EIZIL U TR THRLIZ %, —E&EEZEETT7A2 100 mL 12&0, HEEE (1+5)25 mL 200
Z, B ETKEMZI.

(11) ICP-OES 5 M ft fofp FH 22 5Bk - 2 (1+5) 25 mL % 100 mL 2287 7 A2|28), R ETKRE
Mz 7.

(12) E& FRAIENL A B LD 2EEHER (Ca 1 mg/mL) :JIS K 8617 ([ZHE T DRI /L7 L
110 °C£2 °C THy 2 BefIINENL, 73— — TS LT-1%, 2.498 ¢ Z O LD & IMLICIENWESTZ. V&
DK TEETT A2 1000 mL [T LA, HEE (1+3)20 mL 202 TEML, M ETKREMNZ T2

4) SAE

3. DIZOWT, EEHERBRE 2 IS C0D Al ENESE £ (S-Mg0) , <IEMEH £ (C-Mg0) K& UK A
P 1 (W-MgO) D iEx2 W T 3 B OMBHR K Z TR, AASIETENZENDO AR Z ]I E LT (Table
2 } Y Scheme 1~4).

3. 3)~6) IO\ T, EFED C-MgO O HIEIC K0 EHE AR L 72 (Scheme 2) . AAS IEIZ DWW T,
AEHEIR O —E &% 100 mL &7 7A22E0, < X VBREIRD 6 mL Y &IZ7e D Lo IR Emn o<
2 ATBVIR S OV AIA G 10 mL 2 ESON %, IR £ TKREMZ 7= b O % JE FREHR
e L. R Hras @2 TR E 422.7 nm OFRIEAFEAEY, FU<FEERZREL TELTE
i &AW Ca sk R O C-CaO R A KD 7= (Scheme 5) . ICP-OES JEIZ DWW T, SEHARD—
ERA 100 mL &R 77 A3ZED, WS (1+45)25 mL ZI1Z, Ef#E TKRZM 2726 O % 1@ HaE A
TRE Uiz, ICP RN EEIC TR 393.366 nm DI /REZ wt A B, [A U< #Eg A2 H) E LT
DI EMRE O THOHTRE O C-Ca0 JRIEA KD 7= (Scheme 6). 7233, ICP-OES 1ED 43 #1514
I Table 3 1278 L7=.

Table 2 Test method used to study the extraction method

Component The extraction method” Measuring method”
b) _

SC)— CaO z Il\\/l/lgg 1.66.32.a Zl.ll)1 S. Ca0

¢ -0 - MeO 4.6.3.a (4.1.1) 4524 (4.2)

w9- CaO W- MgO 4.6.4.a (4.1.1)

a) Testing methods for Fertilizers
b) HCI (1+23)soluble

¢) Citric acid soluble

d) Water soluble
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| 2 g analytical sample | Weight to the order of 1 mg to a 500-mL tall beaker
«—Add 200 mL of hydrochloric acid (1+23)

| Boiling | Cover with watch glass, 5 minutes
[
| Cooling |
[
| Transfer | 250-mL - 500-mL volumetric flask,water

<—Water (up to the marked line)

| Filtration | Type 3 filter paper
|
| Sample solution |

Scheme 1 Flow sheet of test for S-MgO in fertilizer(Extraction)

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

«—About 150mL citrate solution ( About 30 °C)

Constant temperature rotary shaker

(30 - 40 revolutions/min), 30 °C+£1 °C, 1 hour

Shaking to mix

|
| Cooling |

«—Water (up to marked line)

| Filtration | Type 3 filter paper
I
| Sample solution |

Scheme 2  Flow sheet of test for C-MgO and C-CaO in fertilizer (Extraction)

| 1 g analytical sample | Weight to the order of 1 mg to a 500-mL tall beaker
<—Add 400 mL of water

| Boiling | Cover with watch glass, 30 minutes
|

| Cooling |
|

| Transfer | 500-mL volumetric flask,water

«—Water (up to the marked line)

| Filtration | Type 3 filter paper
|
| Sample solution |

Scheme 3 Flow sheet of test for W-MgO in fertilizer (Extraction)
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Sample solution

Aliquot
(predetermined volume)

Measurement

100-mL volumetric flask

< About 10 mL of interference suppressor solution

<—Water (up to the marked line)

| AAS(422.7 nm)

Scheme 4  Flow sheet of test for S-CaO in fertilizer(Measurement)

Sample solution

Aliquot
(predetermined volume)

Measurement

100-mL volumetric flask

< Citric acid solution, until the equivalent of 6 mL
< About 10 mL of interference suppressor solution
<—Water (up to the marked line)

| AAS(422.7 nm)

Scheme 5 Flow sheet of test for C-CaO in fertilizer (Measurement (AAS))

Sample solution

Aliquot
(predetermined volume)

Measurement

100-mL volumetric flask

«—Add 25 mL of hydrochloric acid (1+5)
—Water (up to the marked line)

| ICP-OES (393.366 nm)

Scheme 6 Flow sheet of test for C-CaO in fertilizer (Measurement (ICP-OES))

Table 3 Measuring condition of ICP

Wavelength® (nm) I 393.366
High frequency output (kW) 1.2
Plasma gas (L/min) 14.0
Auxiliary gas (L/min) 1.2
Carrier gas (L/min) 0.7
Metering direction Radial
Metering height High position

a) 1 :Ton beam
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3. RERUER

1) AHBRORRAEZOR

Table 4 (Z/R L7 FiRad AEAENE 35 U2\ C, 3 FEHO A K2 JE LT-fE RO E M 72H D% Table 5 (R
7. S-Ca0 KLY C-CaO T EIL7= 2R3 238D, W-CaO 134 BT 21T o7 A BEE H ko R
B, RER AV SRR, MR TR AR TR R N WERE IR RS IC B W TR A L i S e oz, 2
NHORERITINZ, HRERLH K THHZABRISIRD pH 3L, HEWICHI SN T VRS ThHES
BN TWDIEMER 7 DO B, C-CaO OREENZAIVE TRFT SN TR o722 8D, C-CaO D43k
AT AZEELT.

Table 4 Ordinary fertilizers and others

1) Ordinary fertilizer

Ammonium nitrate limestone  Calcium nitrate Calcium cyanamide Triple superphosphate
Fused magnesium phosphate  Fused silicate phosphate Processed phosphate fertilizer Phosphate fertilizer mixture
Superphosphate Fused potasium silicates Lime mixture Byproduct liming material
Calcium carbonate Silicate slag fertilizer Ground aerated light-weight concrete ~ Borax

Steamed Bone Meal Ground crustacean fertilizer Processed poultry manure Flesh-bone meal

Fish meal Soybean meal Nitrogenous guano Compound fertilizer

Composted sludge fertilizer
2) Special fertilizer

Compost Bone black Ashes of burned poultry waste Guano
Bone ashes

3) Materials

Talc Clay Plaster Zeolite
Bentonite

Table 5 Analysis value for each extraction method

Materials Analysis value for each extraction method”
S-Ca0O C-CaO W-CaO
Fish meal 25.7 25.2 0.2
Calcium carbonate 46.4 43.9 1.2
Fused potasium silicates 21.0 20.9 0.7
Silicate slag fertilizer 41.7 41.6 1.7
Superphosphate 28.4 25.7 23.1
Compound fertilizer 10.7 9.6 7.4
Composted sludge fertilizer 5.9 5.8 0.4

a) Mass fraction

2) AIERBHROFAF EORE

C-CaO D EIZDWTHRETE IR D T2 A, AAS EDTRMIEIGRER (Z B W CRUBHR IR I E& 23 2 )
EEREN R LR DE M A D o772, REHAIRIZE DA O R ICE ~D BT OV THER AT
STz BAREIIZIE, Hvs 7 2EYER (CaO ELTC 21 pg/mL A4 ) % 100 mL £ 877 A=3(2L), #EHR
WEREUER 0 mL~50 mL (ZAH S 97589, KR AREIK A ZNZ 4 0 mL~30 mL Nz 72 GREHAE IR 1 o0<
ZAPBIRE L LT 0 mg/L~5.49 mg/L) . BTG FIFEIK 10 mL 22, £ ECKREMZ 723 E H
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FBHAT VN T 422.7 nm 1235 AU 2 L7z (Figure 1) . Z 0 B, SUBHAER IR 23 %< 72
B, DEN AR N E AR DIEE WO ML T3 22ENBOLNI. ZDOZEND, KAABICEDHEE
BT D0, B BB O E RO AR 2 — T 2L LT, KAABICEDE BT
317, BBHATR IR T 10 mL (<2 ABRVANE 6 mL A8 ) FTLL, BEITER FIRS2 2R,
BRI RS B BR LTI S TV A A R DR IE L IR B R O A2 2 %, LM% Ca0 LT 7
ng/mlL ETEFHILELS

0.12 .. g

..
..,

0.10 F

0.08 F

ce
.
...
.o
...

ABS

0.06

0.04

0.02

0.00 1 1 1 1 1 J
0.00 1.00 2.00 3.00 4.00 5.00 6.00

Concentration of citric acid in measurement
solution (mg/L)

Figure 1  Effect of citric acid monohydrate on absorbance

3) BREROERE
B AR v AERER (CaO LT 0.7 pg/mL~7 pg/mL) O EMNSRERAZMER L.
Figure 2 |2 AAS O EMREZ R, IRERE () 1E 0.999 DL ET, IEEHERBRIE ORI TODHELE I
YeAiii7-L7=. 7235, ICP-OES {ED M BRI HOWTIE, FICLAHE O CHEMIENTREN TN,
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020 r

y=0.034x+ 0.0035
¥ =1.000

0.16

0.12

ABS

0.08

0.04

0.00

Concentration of CaO (pug/mL)

Figure 2 Example of calibration curve for C-CaO at AAS

4) REORHR
(1) 7L g

Table 6 |ZRTFEMBAEEIE 20 SIZHOWT, RED AAS 1 OV ICP-OES 15T C-CaO ZHIEL, HIEED
FABEE TNT 95 % T X [ % (Al I B AR o J& DI &, Figure 3 T/RUTZ. TSR, IEEHERBRIEZE OHESE L
HE (X (b) D 95 %[EHEXENZ 1, YIF (@) D 95 %EHEXEIZ 0 235 i, FHBIREL (r) 23 0.99 DL E) &7

LTHRY, 2 FIERORFEMES MBS,

Table 6 Ordinary fertilizers and others used for comparison of method

1) Ordinary fertilizer

Calcium cyanamide Triple superphosphate Fused magnesium
phosphate
Lime mixture Byproduct liming material Silicate slag fertilizer
Fish meal Mixed compost compound ~ Processed phosphate
fertilizer fertilizer

Composted sludge fertilizer

Superphosphate

Ground aerated light-weight
concrete

Compound fertilizer
(4 samples)

2) Special fertilizer, materials and reagent

Compost Ashes of burned poultry Plaster
waste

Calcium carbonate (reagent)
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70.0
»y=1.000x - 0.190
600 | r=1.000
500 r
e
<
- 400 r
Sa}
Q
=9 L
) 30.0
=
200 95 % confidence interval
Inclination(b): 0.992~1.007
100 Intercept(a):-0.432~0.052
00 1 1 1 1 1 1 ]
0.0 100 20.0 30.0 400 500 0600 700
AAS (%)
Figure 3  The comparison of analytical value by AAS and ICP-OES

(2) #N AN SR

Heavy line :Regression line
Dotted lines: Upper and lower of limit 95 % prediction interval

Thin Line: y=x

RIEOEFE AR T H-9, Table 1 OB, 1~3 1225\ T, C-CaO D43 H % 3 S0HTTITVY, 20k

F.% Table 7 |2/ -xL7=.

HAEROFE R, C-Ca0 1 %~30 % (E &4 3R) OFEHTBWT, AAS IETIHENTE 98.1 %~101.2 %, {f
AR YER 7213 0.3 %~1.7 %, ICP-OES 7 TIZ[AIL R 98.1 %~103.0 %, U TAHRHEER 21X 2.2 %
~2.8 % THY, BTOREL ~LZBW TIREHERBRIEN R T BN ED B 4= LT-.

Table 7 Result of recovery test

Design Recovery Criteria of the
Measuring Sample for 2 b) RSD d)
component rate trueness
method recovery test
(%) © (%) (%) (%)

1 30 99.0 1.7 98~102

AAS 2 15 98.1 0.9 97~103

3 1 101.2 0.3 96~ 104

1 30 98.1 2.8 98~102

ICP-OES 2 15 100.5 2.4 97~103
3 1 103.0 2.2 96~ 104

a) Concentration of C-CaO in samples

b) Mean value (n=3)

¢) Repeatability relative standard deviation

d) Criteria of the truness shown in Testing Method of Fertilizers
¢) Mass fraction
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5) GHTHEER VT E Ol

RIEOPHATIEEE K O S A HeRR 3572, FEERLA IR 1| R OREE I L2 b GRIEFERR) 1 D
# 2 RAEHWT, C-Ca0 OFRERE 2 AT THAEZE XTS5 [BISFEML THEOLNT- /5 H % Table 8 IT/RLTZ. F7-
ZORERND— TR E D BT EAT > TRLIVT O TS B K& OV RS FE % Table 9 12RLT-.

Table 9 1Y, AAS VEIZBWTIREE I VLT LD 55.77 % (A &E5338) , DM THXHMEER 21X 0.8 %,
R FR R HE (R 720 0.8 %, i EEC A HERIO 1T 4.76 % (B 83 32) , P THIXHE R 2213 1.9 %, HIH
FHATEEHER 21T 2.4 % CTdh o7, ICP-OES JEIZB WL, REEH LT ADOF-HIfEIL 56.60 % (E &5r=), Of
FTFARTEEVENR 7203 0.8 %, HEIFHAMEHEMR 213 1.5 %, f5ER A RO FAMEIE 4.82 % (B &5r3), P THE
KHEVEMR 21T 2.7 %, IR 2215 3.3 % CTho7e.

ZNHOREIZBT DN TN O HERER 22 LB R E RSV TOD BT (B TR R 22)
Je OV RETRES B2 (R R AR ME (R 72) D H 2D 2 [FLAN T o722 eDh, RIEIFE 07 EZ AL Qb IEN
ez,

Table 8 Individual result of repetition test of changing the date
for the precision confirmation (%(mass fraction))

. Test day
Measuring method Sample
1 2 3 4 5

Calcium carbonate 55.96 55.94 55.78 55.33 55.49

S (reagent) 55.65 56.36 54.94 55.74 56.52

Designated blended 4.81 4.80 4.74 4.68 4.68

fertilizer 4.82 4.96 4.55 4.82 4.70

Calcium carbonate 57.30 57.63 56.66 56.42 55.71
eagent

ICP-OES .(rag nt) 56.09 58.01 56.27 56.48 55.42

Designated blended 4.88 4.66 4.88 4.77 4.94

fertilizer 5.13 4.65 4.88 4.82 4.62
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Table 9 Statistical analysis result of repeatability test

. Repeatability precision Intermediate precision
Measuring a o d) ¢) f) ) h)
method Sample Mean S RSD.” CRSD, sy RSDyn® CRSDyr
%) (%) (%) (%) (%) (%) (%)
lci t
Caleium carbonate oo ., 45 0.8 1 0.47 0.8 2
(reagent)
AAS Desi d blended
t
esignated biended 476 0.09 1.9 2 0.11 2.4 4
fertilizer
lci bonat
Calelum carbonate 0 0 43 0.8 1 0.86 1.5 2
(reagent)
ICP-OES e dblended
t
esignated blended 40 013 2.7 2 0.16 33 4
fertilizer

a) Total average(test-days(5)xparallel analysis(2))

b) Mass fraction

¢) Repeatability standard deviation

d) Repeatability relative standard deviation

e) Criteria of Repeatability precision(Repeatability relative standard deviation)
) Intermediate standerd deviation

g) Intermediate relative standerd deviation

h) Criteria of Intermediate precision(Intermediate relative standerd deviation)

6) EETREDHTELMHR

KIEDOE R FREHEE T 5728, Table 1 (R L7cakliRdh 3 GREME C-CaO 1 % (H &%) ZHWT C-
CaO ORERA 8 APHT THEMUI-AEF% Table 10 1Z/RLTZ.

ZORER, AAS VEDFEIT 0.991 % (B &E5=), IEERZET 0.021 % (E &%), ICP-OES {ED 1)
1% 0.998 % (H &5 R) , FEHERZZE 0.031 % (B &E0=) Thovo. ek, E&E NRITAFEERAX10, BT
PRIIAE AR 25X 2 x¢ (n-1,0.05) Z AW TR LIZEZ A, AAS IEOER FIRIZ 0.2 % (B 3R) B, M TR
1% 0.08 % (&7 3) FLEE, ICP-OES {EDE & FRRIE 0.3 % (B &453) F2EE, M FIRIE 0.1 % (B =70%)
FRELHESNT.

FTo, HEESNTE & TR ORI T HEIEZ R 57280, Table 1 IR L7234 |2 C-CaO
13 0.2 %FH Y B2 D X5 E & T RIAINEIH AV 20 MEAER ZRINL , AVEIZHEST 3 R T THRANENR
AEREITV, 5% Table 11 (2R LT-.

TORER, AAS IEDEILHIL 95.8 %, ICP-OES (D EILERIE 103.6 % T, EAHERBIEIIRESN TODI
DR EE 31 DR (IR o B 2240l 7= L Tz,
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Table 10 Estimation of LOQ and LOD values

Design _ Mean” Standard LOQ® LOD?
a) Measuring _r
Sample component deviation
method o
(%) (%)° (%) (%) (%)’
; L0 AAS 0.991 0.021 0.2 0.08
' ICP-OES 0.998 0.031 0.3 0.1

a) Citric acid soluble CaO in samples

b) Mean value (n=7)

c) Estimated lower limit of quantification(Standard deviationx10)

d) Estimated lower limit of detection(Standard deviationx2x¢(n -1, 0.05))
e) Mass fraction

Table 11 Recovery test at the lower limit of quantification

Spiked Recovery ) Criteria of the

M i RSD f
Sample level” casurng rate® SD: trueness®
method
(%) ® (%) (%) (%)
AAS 95.8 4.3
4 0.2 94-106

ICP-OES 103.6 5.3

a) Citric acid soluble CaO

b) Mean value (n=3)

¢) Repeatability relative standard deviation

d) Criteria of the truness shown in Testing Method of Fertilizers
¢) Mass fraction

4. F&O

JEELH DA K (CaO) DRIETEZHOUWT, BRI OB IEZFTL, AAS 75K OV ICP-OES 1£% vz
H—RBR =BT D2 Y MRl 2 B L7225, IROFE AT

(1) FEHER ORI IEOREFE LT, B 35 5% S-MgO, C-MgO K& U W-MgO Dfifit 714 Thli
L7z 3 A OREHAIR O A K AR E LTz, TOFER, C-CaO D3 HFIEDZ Y VEMEREITOZ L& LTz,

Q) MIEEHTRL T HEORFEITV, AAS TEIZOWTIE ZABRIC AW B ~D B A+ 570,
AR OB EEIR O X ABRIRE 2 — EICRi 2 G IEE Uc. MEROIRERFIL, E& R4
ZEL, CaO LT 7ug/mL FTEL.

(3) AAS {EOREHITREFREL () 0.999 DL EC, EAHERBRIEITREN TODHERE LA 7-L T
7-.

(4) EJEMROTD, JFIERLEREL T, RIEO AAS 35K OV ICP-OES 15 Tt a4 20 &84T, Hl
EMEOEIF I EAT -T2, TOFER, IEEHERBRIEI RS CODHESE L HER T 7- L TR0, 2 LM D[R %
PEDSHERR STz, FUSINEINGREREL T, C-Ca0 % 1 %~30 % (E &0 3R) 5 A T D2 8L, wnE
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IWERBRAAT o7, EORER, BREFHEICXT T AT AAS 5T 98.1 %~101.2 %, ICP-OES #£7T 98.1 %~
103.0 % Th o7z, ZOREFRIT, EEFERBUEIRSILTODIEIED HEEZ 7L Tz,

(5) RS EE B OV TRS EE A R RR 5720, 2 FEOEE AV, 2 SOMTCTHAZE 2 TS5 HikBRE T 72
FESR, AAS 1EK Y ICP-OES VED i % THERBFE BRIE IR SV CO DO TRE L X OV RS B 0 B 2 DFF A
NTh-oTz.

(6) C-CaO ZARIRIEE AT OIEAZ AV 8 MOHMTRBICIVE & FIRAHEEL, BRI LOHEE
E & T IRRE ORMEMGRERZIT o755 58, AAS EOE R FIRIT 0.2 % (E &5 %) FRE, Ml FIRIX
0.08 % (& B4y =R) FLfE, ICP-OES LD E & FIRIE 0.3 % (& E5r=) B, M FIRIZ 0.1 % (& E53) &
FETHoT-. JREL L OUHINEILERIEL AAS 75T 95.8 %, ICP-OES 15T 103.6 % THY, AEEFEER
EOBEED B R AL T,

X |

1) EMOKEER  SEEHEUR ] BE ICMR DB Al Gk R B R D21k
<https://www.maff.go.jp/j/syouan/nouan/kome/k hiryo/attach/pdf/kokankai-9.pdf>
2) MSIATBUE N MK EN B 42 itk o 2 — (FAMIC) : JERHEBR % (2019)
<http://www.famic.go.jp/ffis/fert/obj/shikenho_2019.pdf>
3) HILAEITICP FE 4750 (ICP-OES) I LD WK NE Rt o> 2h R BUR ERF DI E, EEHIT I
%, 9, 1-9, (2016)
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Determination of Citric Acid-Soluble CaO in Fertilizer by AAS and ICP-OES

KATO Madoka!, YAMANISHI Masayuki' and SHIRAI Yuji'

'Food and Agricultural Materials Inspection Center (FAMIC), Fertilizer and Feed Inspection Department

As for the method of measuring CaO in fertilizer, the preparation method of the sample solution was
examined, and the validity test was performed in a single laboratory using AAS and ICP-OES, and the
following results were obtained. In order to examine the preparation method of the sample solution, the CaO
of three kinds of sample solutions extracted by hydrochloric acid(1+23)-soluble MgO (S-MgO), citric acid-
soluble MgO (C-MgO) and water-soluble MgO (W-MgO) extraction method was measured using 35 fertilizers.
The validity of the method for measuring citric acid-soluble CaO (C-CaO) was determined based on a
comparison of the results obtained. By AAS, the effect of citric acid on the absorbance was confirmed.
Therefore, the concentration of citric acid in the standard solution for the calibration curve and the
measurement solution was set to the same concentration. The concentration range of the calibration curve was
CaO 0.7 pg/mL to 7 pg/mL, taking into account the lower limit of quantification. The calibration curve of
AAS had a coefficient of determination (#*) of 0.999 or more. In order to confirm the accuracy, 20 samples
were analyzed by AAS and ICP-OES, and the measured values were compared. As a result, the equivalence
between the two methods was confirmed. As a recovery test, samples containing 1 % to 30 % (mass fraction)
of C-CaO were measured. As a result, the recovery rate was 98.1 % to 101.2 % by AAS and 98.1 % to 103.0 %
by ICP-OES. To confirm the intermediate accuracy and repeatability, C-CaO in two concentrations of the
sample was measured by AAS and ICP-OES five times on two different days and on different days. As a result,
Repeatability relative standard deviations (RSD;) were 0.8 % - 1.9 % by AAS and 0.8 % - 2.7 % by ICP-OES,
intermediate relative standard deviations (RSDyt)) were 0.8 % - 2.4 % by AAS and 1.5 % - 3.3 % by ICP-OES.
The limit of quantitative value (LOQ) was 0.2 % (mass fraction) by AAS and 0.3 % (mass fraction) by ICP-

OES. Those results indicated that the developed method was valid for the determination of C-CaO in fertilizer.
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