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1. [XL®HIC

B D0 AR 4 B (T-P20s) S OV 22 B (T-Ko0) 1, AEROD S O MR B9 DAY CH A 2 (R
T DR DEe/ N B RFERR Y Bl U TIRAEEICR R T DI ENTRBE ST O QD Fiz, AEHE? T
BEOREIHT LITARFERR Sy B e L CRR CED R/ NENBLES I, Z O 7RISR S BRiES s L H 2 e
EDHHILTND.

BUE, MEBHERBRE TITEE P OV VR R B D S HTIEII AN TR BT T Ui T =0 RO EEVE KDY
FOVCEBEDR, MBEEIZOWTUIT L — AR FIROOEERE, 7L —2EEN T N7 == VT
D L EVEBINERSI TS,

FAMIC TIZZNET, o OzhRICOBLEND, FEA G T T A~ I 6o E (ICP-OES) Z fv iz
TR EDIIHTEC DOV TIRETL, 2011 FITHRIERh OF F B RO OHTEY, 2015 FITHRIEEF O
IRVEME TS DIIHTIED, 2016 AR D50 A BURER 55y D/ HTIES, 2017 AZTFHo D437
£, 2018 AEICEAREH OLIEME RSy O IHTEY, 2019 A B AL O KM Ry D3 HTIEY &
R 2020 AR EFE AR O TR K &3 L0 TR N DWW CHE—RBRE TR 53 Y MR, E-Ma
(IR AEASE H D KR FE Ry B OV SR8 B HE A 1 50 D 43 AT VIZ D W C IR [RIBBRIC L D SR i L O
feRdfs R L C&E .

Alal, ZHIETRFTL CWOed o7z ICP-OES Z AW BB Ob Ak 4 8 K OV A 8O /3 HriEIc DT
METEATVY, BRI T LD % Y MR A T T D THE 2.

2. MBPRUAE

1) SHARH

Table 1 (TRL7ZJEREIEE L 72, HIRIEEHI DWW TITAREF SRR LY 2.3.1 128D, BIFEATIC 40 °CT 60~
70 WEEREARL 72, AEEHERRBRIE 2.3.3 1200 500 pm D550 VE5@IE 5 F THFE THfELIZb 0% 547
ABHE LT, s, SR AMER OB L7251 Table 2 DFAHEZ Table 3 DEIA THLALIZLOLHFETH
B R} (FHERLRCRY £ L7

VRSTATBUE N EMOKPE B 2B o 7 — B R 22 AR A
2 ASTATEOE N MK PETE B2 il & — IEf R 2 2 A (BL) fLi e & —
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Table 1 Samples and materials
Measurement Type and number of samples Materials
component
Sewage sludge fertilizer 1 Ammonium sulfate, Ammonium chloride, Urea, Byproduct nitrogen
Sludge from fecal 3 fertilizer, Byproduct liquid nitrogen fertilizer, Superphosphate,
treat.ment plant Concentrated superphosphate, Potassium sulfate, Potassium chloride,
Calcined sludge . . .
fortiliger 2 Potassium magnesium sulfate, Fish meal, Steamed wool waste, Steamed
bone meal, Steamed leather meal, Soybean meal, Rape seed meal,
Compost'e.d sludge 7  Castor pomace, Processed poultry manure, Fertilizer from corn steep
fertlizer o liquor, Byproduct organic fertilizer of plant origin, Organic fertilizer
Crustacean fertilizer 1 . . . i .
. mixture, Dried microbes, Compound fertilizer, Ammonium phosphate,
T-P>0s Byproduct organic . . . o .
2. . 1 Potassium phosphite, Byproduct mixed fertilizer, Magnesium sulfate
fertilizer ofplant‘(‘)rlgln fertilizer, Byproduct magnesium fertilizer, Manganese sulfate fertilizer,
Compound fertilizer 17 Borax, Fritted micronutrient mixture, Composted sludge fertilizer,
Molded (‘T(?mpound 1  Sewage sludge, Sludge from fecal treatment plant, Industrial shidge
.fertlhzer fertilizer, Crustacean fertilizer, Rice bran, Fermented rice bran, Cow
Mixed comp (,),St 2 dung, Chicken manure, Chicken manure burning ash, Compost, Textile
compound fertilizer waste, Ammonia, Urea-formaldehyde mixture, Phosphoric acid, Animal-
Home ge%r.den-use 1 based and plant-based organic materials, Woody peat, Sulfuric acid
fertilizer
Sewage sludge fertilizer 1 ~ Ammonium sulfate, Urea, Ureaform, Byproduct nitrogen fertilizer,
Sludge from fecal 3 Superphosphate, Concentrated superphosphate, Potassium sulfate,
treatment plant Potassium chloride, Potassium magnesium sulfate, Fish meal, Steamed
Industrial sludge | wool waste, Steamed bone meal, Steamed leather meal, Soybean meal,
fertilizer Rape seed meal, Castor pomace, Rice bran meal, Processed poultry
Composted sludge 4  manure, Fertilizer from corn steep liquor, Byproduct organic fertilizer of
fertilizer vegetable origin, Organic fertilizer mixture, Dried microbes, Byproduct
T-K,0 Castor pomace 1 organic fertilizer from animal origin, Compound fertilizer, Ammonium
Byproduct organic | phosphate, Potassium phosphite, Byproduct mixed fertilizer, Fluid mixed
fertilizer of plant origin fertilizer, Byproduct magnesium fertilizer, Manganese sulfate fertilizer,
Compound fertilizer 16  Borax, Fritted micronutrient mixture, Sewage sludge, Sludge from fecal
Molded compound | treatment plant, Industrial sludge fertilizer, Rice bran, Fermented rice
fertilizer bran, Dried algae, Cow dung, Chicken manure, Chicken manure burning
Mixed compost | ash, Compost, Ammonia, Phosphoric acid, Potassium hydroxide, Animal-
compound fertilizer based and plant-based organic materials, By-products of alcohol
Fluid mixed fertilizer 2 production, Woody peat, Sulfuric acid

Table 2 Reagents used to prepare analytical samples

% (Mass fraction)

Reagents N P,0s K>,O
A Urea (CO(NHy)») 46.65
Calcium Dihydrogenphosphate 5631
Monohydrate ( (Ca(H,PO4),*H,0) i ' i
C Potassium Chloride (KCI) - - 63.18

D Sucrose <C12H2201 1) - - -
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Table 3 Mixing ratio of reagents and component concentration of prepared sample
Design component concentration of

_ Mixing ratio
Preparation D) prepared sample
sample number (%0) (%) ¥

A B C D N P>0s KO
1 20.0 55.0 50 20.0 9.33 30.97 3.16
2 27.5 27,5 250 20.0 12.83 15.49 15.79
3 245 5.5 50.0 20.0 11.43 3.10 31.59
4 55.0 40.0 5.0 25.66 0 25.27
5 55.0 40.0 5.0 25.66 22.52 0.00

a) Mass fraction

2) HEFZFORH

(1) VAAEAERL (P10 000 mg/L) : > ~7 /LKUvF ICP A

(2) AV LFEAERR (K 10 000 mg/L) : 7 ~T7 /L KUvF ICP A

(3) AHEHERR (Au 1000 mg/L) : & L7 A /L AFEHISE JCSS

(4) XYY AFEAERE (Be 1000 mg/L) : & L7 AV ARDEHZEE JCSS

(5) VT LFEHERR (Li 1000 mg/L) : & L7 AL LFEHEE JCSS

(6) ALt DL E LT ANV LRI Rtk

(7) HElE: & L7 AOVAREMIE A5 RENER

(8) ik (Vi+Vy) @ (7) DEFEDIERL Vi LAKDIERE Vo EEIRALIZHO.

(9) FHINHIFRR kBT A 12,668 g W ZHER (1+5) 250 mL 2 CTEEAL, 7K T 1000 mL &L7z.

(10) VAAEHER (P 1000 mg/L) : (1) DEEHERA ARG L2, 22k, A RRHCIEE R (1+23) 2 v
7-.

(11) BRERAVAAERER: (10) OIFEERATEORBEOEETTADI—E&syBL, ik (1+23) 245
BETIZT, MERAERER (P: 1 mg/L~200 mg/L) Z 5L 7-.

(12) MREMA A2 ik (1+23) 2 AL

(13) DVAMRIERNIERERR: (4) OFEERATEOREORET 7ATI—E &L, HiE (1+23) 245
FRETHINZ T, 0AMIE A NAEHERR 1 (RED7 0 ) (Be: 100 mg/L) Je OV AU E I PNAZE M 2 (i J5 1) 0 2
f1) (Be: 20 mg/L) Z#FAHIL7=.

(14) EAEAERR: (1) KOQ) OEERATEOREDEET TANI—ER&S ML, HEE (1+423) 212
BRETINZ T, IRAHEYERR (BT M@ ) (P: 1000 mg/L, K: 1000 mg/L) M ONE-AHE #EE (filh /7 1 1 & )
(P: 1000 mg/L, K: 25 mg/L) Z s L7=.

(15) BERARAERER: (14) ORAIEERAAEEORBEORR T TAI —E RSB, THH
R IR A B SIRD 110 REINZ, W (1+23) Z R ETINA T, it AR (B mlE M) (P 1
mg/L~200 mg/L, K: 1 mg/L~200 mg/L) & UM &t AR HERR (il 75 170l & A1) (P: 1 mg/L~200 mg/L, K:
0.025 mg/L~5 mg/L) ZiHHIL7-.

(16) MEMRAIRSGZERBRIE: TEORBEORETIAad 1/10 FEOTHIHIFIRRICHRE (1423) %
A TN xR,
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(17)

REWIERER: (4) kO G) ORERZAEEORBOEET T A —ERIT L, THIHIAlE

WA BRI D 110 RN, ¥R (1+23) ZHEHRETMA T, MESRAE R (7 mHlE A) (Be: 100
mg/L, Li: 50 mg/L) S UM & A IR (b7 0 ) (Be: 20 mg/L, Li: 5 mg/L) Z i #L 7=.

(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)

e : &L AV AROMSE A E e E

SR BT AV ATEHEE ERk

VARG ZIKFBET =T L E L7 ANV SR Rk
WALTIN T L2 KT B LT AV LFOGHSE Rk

HWALAVD N B LT AV LTS Rtk
ERWAREZIKFE) IV LK) BT AV SRS Rk
Aya—A: B ETANVEAFIERISE Rk

WAL TN L B LT AVLFEHIEE Rtk

Hifb~r 20 b6 KFW: BARALY: Rtk

T A= MEHERR (A11000 mg/L) : & L7 AV AFDEMZE JCSS
BRAFVERR (Fe 1000 mg/L) : & L7 AL AFDGHIEE JCSS

K K &2 (Direct-Q UVS, Millipore) TR L 72 JISK 0557 IZHUET 5 A4 DKAE W=,

3) MERUEE

(1)
(2)
3)
4)

ICP-OES: ST ICPE-9820

JRA WS HTdEE: BNiNAT 7 /Y —X 7-2310
RN YRR BERUERT UV-1800
k% . Retsch  ZM-200

4) HABRIRE

(1) JEE RO R

200 mL h—/LE =B —IZH el 5 ¢ 2130 &0, ERUFICATURRRNTINEVL TRILSH, 450 °C+5 °C
T 8 WEf~16 FFRTRENL TSz, mtk, L EOKTEREMZEL, MK 10 mL & OHEEK 30
mL ZI1Z 7. b= E =D —ZBEHILTHE, Sy b7 — Ui TIEWL TRz 4y i1k, Bt
IO, iR L TMBEGIT CRaE U< ECIME L7z, fmtk, e (1+5) 50 mL 20 f@mcinz, h—1e
— ) —ZWFEHIL TR, AL CTERRLT-. Buntk, Wiz /K T 200 mL &2E7 7 ATITB LA, FERET
KEMz, AHE 3 FETAHML, REHAIRE LTz, BUBHAR —E &% 100 mL &7 723|280, P OLERIE

T

(THEIE (1423) L7220 IOITHEME (145) ZINATARITEESR ET/RZINA, MERIREL, P MOV K ZHI7E

TABRSIT T HIHEIFGERZ 10 mL AX, HEEE (1+23) L2591 R (1+5) Z N2 T8 \ S £ Tk 2N
Z, HIEERE LT (Scheme 1 } X Scheme 2) .
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>-00 g 200 mL tall beaker

analytical sample
I

Charring Heat gently
Incineration Ignite at 450 °C+5 °C, 8 -16 hours
I
Standing to cool Room temperature

<A small amount of water
<About 10 mL of nitric acid

<—About 30 mL of hydrochloric acid

Heating Cover with a wacth glass, and digest
I
Heating Slightly move a watch glass to remove acid
I
Standing to cool Room temperature

<50 mL of hydrochloric acid(1+5)

Heating Cover with a wacth glass, and dissolve
I
Standing to cool Room temperature
I
Transfer 200 mL volumetric flask, water

«Water (up to the marked line)

Filtration Type 3 filter paper

Sample solution

Scheme 1 Flow sheet for measuring total phosphoric acid and total potassium in fertilizer by
ICP-OES (preparation of sample solution)

Sample solution |

Aliquot

) 100 mL volumetric flask
(predetermined amount)

<10 mL interference suppressor solution (don't add if potassium is not measured
at the same time )

<Hydrochloric acid(1+5) (to be hydrochloric acid (1 + 23))
«<—Water (up to the marked line)

Measurement | ICP-OES

Scheme 2  Flow sheet for measuring total phosphoric acid and total potassium in fertilizer by ICP-
OES (measurement)
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(2) WIE S OV BE OB

BB S NRA NIEHERZZ N 9:1 OFIE T, ICP-OES (2 AL Table 4 O EAHIEL, 551
T HR R [RIZR O G oE TAEER IEZ L=,

[FIRFLZ, B AR AR MENRIZ DU VT Table 4 O EAZMEL, HONIFRREIC DWW TRERIC AR HERT IE4
L, B ER L CTotr EE o PIRE K OV K IREZ R L, #ELRE2.2914 (P 725 POs ~D#AF)
1.2046 (K 75 KoO ~OHHE) 2 U, oHralEH O T-P,0s KON T-K,0 ZH L7z, 723, ICP-OES DOl
TE 1% Table 5 DEEY.

Table 4 Wavelength of measurement element
Measuring elements and  Internal standard element
wavelength(nm) and wavelength (nm)

Au (¥ 197.819
Au (1) 242.795
Au (1) 267.595
Be ()™ 234.861
Li (D 610.364
Li (D? 670.784
Li (D 610.364
Li (D? 670.784

P (DY 178.287

K (1)? 766.490

K (D® 769.896

a) 1:Atomic beam

Table 5 Measuring condition of ICP-OES

High frequency output (kW) 1.2

Plasma gas (L/min) 14.0

Auxiliary gas (L/min) 1.2

Carrier gas (L/min) 0.7

Observation direction Axial and Radial

Observation height Low position
3. HMRRUEZR

1) BIREHOEE

(1) HFEILAF T COPEEREIZ L DM E R OfERR

ICP-OES CHIET 282X, v~ N w7 A% IR ELTZIEART ML F I I &R E I R O FR /R E 2 B89
HIERHBILTND'? | RO FL A NAEHECHIIE T 572D ITITNIEHED R E T Y 7o > TH LR D5
Ktk B EHRRORRIE, B = RV X —5) 25 BT L ENDD.

ZZT, PITOWTIE, WA EOIWR 8 ZFF> Au LT Be %, K IZOWTIE, FRIEICHE THREN
VT Li i e U CGRE LT (Table 4) .

HEWNT, fmkkicE b~ w2 A (Na, K, Ca, Mg) oW, Na |E NaCl, K (% KCI, Ca i CaCl,, Mg
X MgClL ELC, %R (P 1 P 20 pg/mL, K 1X K 0.2 pg/mL) [IZBFEAIIZ 0 % ~1 %7203 &R KA IR
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L, P KON K OFHIER R O RMEA WIEEBAH O S EE HWTHIEL 2. Zeds, BUHI Ml m,
PAEAED IR B I IR E R CIREE S LTz,
ZOFERIT Fig. 1~Fig. 3 DBV THY, P (1) 178.287 nm OWNIEHELL T Au DWW T IO E LYY Be
(I) 234.861 nm 2NEL CWHEEZSHNTZ. — T, K IZOWTEINT O EICB W CHEETR IO T
WORBNRKENST-.

130 130
S ~
=1 s
< 115 2 115
2 E g A
2 A % % % E L % é
2 100 2§ £ 100 B
2 P O 3 ? O
§ O O 'T; O O
2 85 o 85
= B
5 g
= o
&
70 70
0 0.25 0.5 0.75 1 0 0.25 0.5 0.75 1
Concentration with NaCl added (%) Concentration with KCI added (%)
130 130
=]
2115 ERIE o 83 & %3
- & A g
2 8 g | O O O Il
£ 100 B3 o £ 100 28 5
=
E © o = © o
£ 85 2 85
ks ks
& e
70 70
0 0.25 0.5 0.75 1 0 0.25 0.5 0.75 1
Concentration with MgCl, added (%) Concentration with CaCl, added (%)
A Au 197 & Au 242 x Au 267 0 Be234 o Not corrected by internal standard
Fig. 1 Investigation of correction effect to determine internal standard (P (I) 178.287 nm)
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600
_ O 300
é500 0 $
= =
2 O = O ¢ ¢
3 X X e O
5400 5 X =
2 5200 X X
2300 g X
5 X O Ol . ;5‘ \:
2 2
£200 O g 0 O
K g 0 [
100 100
0 0.25 0.5 0.75 1 0 0.25 0.5 0.75 1
Concentration with NaCl added (%) Concentration with MgCl, added (%)
300
< O
3 O :
% O xLi610
3 o Li 670
5200 O X X
2 X o Not corrected by
5
; X ] internal standard
E o U
S [l
%100
0 0.25 0.5 0.75 1

Concentration with CaCl, added (%)

Fig. 2 Investigation of correction effect to determine internal standard (K (I) 766.490 nm)

600 o 300
S O S
<500 5 ©) O
3 O =3
%400 o X X Xz ¢ O
2 200 % X X
<300 o
g X Ol =2
;5200 1 el T O
E O £ 0 O
= 3 O
2100 ~100
0 0.25 0.5 0.75 1 0 0.25 0.5 0.75 1
Concentration with NaCl added (%) Concentration with MgCl, added (%)
300
S
-1 0O O .
% 0) xLi610
gzoo O X X o Li 670
§ \: X o Not corrected by
E] .
- O internal standard
z H Il
= [l
2100
0 0.25 0.5 0.75 1

Concentration with CaCl, added (%)

Fig. 3 Investigation of correction effect to determine internal standard (K (I) 769.896 nm)
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Q) HEHRIR DA I LD T D EEBOLEAL

Ak IZ 3317 % Na, MgO KO8 CaO #EEA B EL, Na ([2OW\TiE Na 5 %Dk, Mg ([2oW\ Tk MgO
10 %Dk, Ca 2D\ TiE Ca0 20 %D kAR E L T, AR O ARG RIS TR E LR DI
K EEHEZIZ NaCl, MgCl*6H,0 X% CaCly*2H,0 Z IR 7= e OVE- R 2 BN O K FEMERR AR HL
FUHRICH51T D K OERE R R K O HED A O K4 ICP-OES THIEL, K OFHIE R KO~ EA
NAZHED IO FE R EE W CTHIIELT-. 728, AE LR E OB ORENARZ 50 SaRLGE
DO EHE T OB HEEEAIEFE 1T NaCl 25 0.006 %FEEE, MgCl 25 0.012 %FEEE, CaCly 28 0.02 %fefEL/ns. 15
SN REIZ DWW, S RINRIR O FE R B R 3 2 UINVATE O a7~ B O AH HE 2 5 H Uiz, 8L
Jital, K R OWAEEDYREEIE (1) ERUSfRE L.

ZOFERIT Fig. 4 Y Fig. 5 OEBVTHY, JPEHHIZI51T5 Na, MgO K OF CaO JREAZELIZEGA, Mg
KX Ca DHZTFHTHICONTIE, Li (1) 670.784 nm CHAEHERT IEATT o725 5, W NoB & - #R
FIZB W THIH BRI ELLEL T 99 %~106 % TH -7z, —FC, Na o2 5 F OB OV Li
(D 670.784 nm CHIEIERTEAT o725 5, HEEIRINE LT 105 %~113 % ThH-o7-.

FIEDA HEICLOAEHMEICES RHN T2 DD, B ARE LI5S 1R A 200 f5ARL72EL Th
AT AT LD BB D0, F72, Na O Mg LN Ca 0625 F ORI RENWZ LD MRS
.

180 180
S Na S M
<2 160 O 3 160 g
2 O g
S 140 O 5 140
I =
8 X X o)
g X O o O
= 120 2120 O
s o O X g O A
2 I:l I:l 2 é 5 N
5 100 'S 100 a
S o
~ e
80 80
0 50 100 150 200 250 0 50 100 150 200 250
Dilution factor Dilution factor
180
§ Ca
2160
2 x Li 610
s}
2140 O O O Ll 670
[}
%3120 % O o Not corrected by
2 X X $ :
= ﬁ internal standard
5100 0O 0Og
o~
80
0 50 100 150 200 250

Dilution factor

Fig. 4 Investigation of the effect of dilution of sample solution on non-spectral interference when considering

the salt concentration in fertilizer (K (I) 766.490 nm)
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180 180
S Na S M
2160 O 2160 g
3 O 3
2140 @) 2140
]

% X X X O ° @)
2120 2120 O
S g O
g ooU é 2 é 6 X 8
£100 5100
Q Q
4 4

80 80

0 50 100 150 200 250 0 50 100 150 200 250

Dilution factor Dilution factor

180
S Ca .
8160 x Li610
=
= o Li 670
2140 O
e 0O o Not corrected by
=
£120 X O internal standard
q; >< X O
£100 O 00O s
I~

80

0 50 100 150 200 250

Dilution factor

Fig. 5 Investigation of the effect of dilution of sample solution on non-spectral interference when considering

the salt concentration in fertilizer (K (I) 769.896 nm)

(3) TR IR K OFUEHA IR D AU LD TR0 D2 4L,

K JEREO T WA IEIT 272512, Na JOHE 1 A4 bR —00 & Cs Z Tl #lE L CEM
Uiz, Tl FIARK (CsCl IIR) DIREIIR T T4 Y —, b—F HOMI ~DRELEEL, WEER I
JET Cs ELTO.1 %&L7z.

(2) LRERICHERIF O Na A2 B [EL, Na (22 Cid Na 5 %OREHEEL T, ENARO A IRMERIC
FHY 972 Na JRFE L7225 5912 K AZYERKIZ NaCl ZUSINL, F9EIKICH1T 5 K OKRIE R & & OWIEHED B
D F% ICP-OES I[ZTHIEL, K O RE R E O MEE NEEEOBEMOFE~MEEZ VTR EL7Z. 551
TS FEREIZ DWW T, BRI RIS E Ofa B3 DI O e R~ AE O AR A B L. 8L 5 1A,
K & OWEEHEDRREEIE (1) ERIC S LT-.

ZOFERIT Fig. 6 DLV THY, THMHIAIEL T CsCl % Cs ELT 0.1 %IRMNL, 2 oilEHARZ 25 504
FICAIRU 75, B BIRINAR O F R MEIS 3 D IRINE IR O F R EO M HE S NI HER IE72 L OB &
EHVDYGATIHFE L TEY, A AT LD BEILEAL ZT <D B2 DI,

VL E#E RS, K OREROR KRG B OWTE, TEmfiFZRmLz- BT, Az 25
L EARIRT DL LT, ks, K HIERFOPNEEAEICS>WTIIREOITW L (1) 670.784 nm &L7-.

Fiz, 6 FHEHOREZ AWV TERBHAR O ARG HF A2 2 T ICP-OES THIEL, HHTEEZRHLIZEZA, A
RAE AL 2 THOONHEICEBIL RO -7, £z, EAERINE CRIE - B H L7 oWl o s L Ch A2
DOHHHETH o720, JEE A WSS TOAA AL THORBITZIT TN EE 2o (Fig. 7).
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K (I) 766.490 nm (Na) K (1) 769.896 nm (Na)

140 140
S S
s P =S ¢
%120 0 §120 O
. X0 g KO

O E @ ) O X

2100 (2 2100 Q X Q
E %5 & B ARy @5 i B <
g g
§ 80 z 80
@ 2

60 60

0 20 40 60 80 100 0 20 40 60 80 100

Dilution factor

Dilution factor

x Li 610 o Li 670 o Not corrected by internal standard

Fig. 6 Investigation of the effect of dilution of interference suppressor solution and sample solution on non-

spectral interference

[K (D) 766.490 nm (Axial) |

[K () 769.896 nm (Axial) |

1.00 1.00
& 100-fold dilution @ 100-fold dilution
— 25-fold dilution — 25-fold dilution
= Bstandard addition method X standard addition method
Q,0.50 Q,0.50
y y
I =
0.00 0.00 B
Manure sludge Composted sludge Composted sludge Manure sludge Composted sludge Composted sludge
fertilizer fertilizer 1 fertilizer 2 fertilizer fertilizer 1 fertilizer 2
|K (1) 766.490 nm (Radial) | |K (1) 769.896 nm (Radial) |
15.00 15.00 o o
&100-fold dilution 850-fold dilution H100-fold dilution B50-fold dilution
;\210.00 25-fold dilution standard ad;dition method ;\210.00 [25-fold dilution Bstandard addition method
Q, = — o, =
M 5.00 = = = M 5.00 = =
= = = = = = =
0.00 = = = 0.00 = =
Mixed compost Compound Compound Mixed compost Compound Compound
compound fertilizer 1 fertilizer 2 compound fertilizer 1 fertilizer 2
fertilizer fertilizer

Fig. 7 T-K:O analysis value for each dilution ratio of sample solution

2) REROERM

2. D)ITHE-T

S 7 F B A Ve K O\ HERR 12 ST, P R OY K % ICP-OES THIEL, MEiis

ERL7=&2 4, Fig. 8 XUV Fig. 9 OO0, BEff Y AFEYETRIZ OV T, P 1 mg/L~200 mg/L #iFH TR
TEAREL (1) 53 0.999 DL ETh o7, M RS ERIZ OV T, P22V T P 1 mg/L~200 mg/L i
TIRIERREL () 73 0.999 DL E, K (225 TIE K 0.025 mg/L~5 mg/L (877 111) , K 1 mg/L~200 mg/L (£ J71f1)

DFPH TR

TERREL () 25 0.999 LU ETHoT-.
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Ratio of indicated value

Ratio of indicated value

0.075

P (I) 178.287 nm (Axial)

e

S

(o)}
T

y =0.0004x + 0.0003
7 =0.9997
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o
(e}
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w
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0.001 F
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y = 3E-05x + 3E-06
7 =0.9998

0

50 100 150 200
Concentration of P(mg/L)

Fig.8 Calibration curve with P single standard solution
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Fig.9 Calibration curve with standard solution of P and K mixed
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Fig.9 Continue

3) EEDFHE

AT 5720, IRERSRHEREY T 2 VT 24) BRERIBME (LU, AkLW0)) 2k 3 S0HTOT,
ARIEENERVERBRIE D N FREY T T VBT V=0 WO FEE TR RS (LA TRESREE ) D434l
ED g K ORI ER 21T~ 72, 70ds, fEH FTRE Ch o 73k L ONR &1 I A b T O FikE H
WCRHI L 72.

(1) NI R REAE HE BT % FH\ N BLEE O A

BEATAM T 5720, IERRREEYEY E FAMIC-C-18-2 ZHIW\C, sz 28D T-P,0s L Y T-K,0 % 3 sif)f
FICHHTLTZ. FEFIE Table 6 (RTEEBVTHY, Wb FRMEILGERHEIZ 28k R A OFEFHN TH
D, EEHERBRIEN RSN TWDELE D HARZ#7-L e,

Table 6 The Estimation of trueness using certifed reference material

Certified ) w Certified ~ Warnig limit for the
Standard ;
reference Component Wazljllz;l gth an. ara> Ogisrzl;\i?(:fn Mearc1) value certified value
0
material solution (A’) (%)c) (%)C)
. Axial 476
single Radial 475
T-P,Os  178.287 ac| ' 4.66 444 ~ 488
Axial 471
FAMIC- Radial 4.73
-18-2 :
C-18 766490  Mixed lf’z‘?‘ll 83
T-K,0 —M— Aa lal e 0.12 011 ~ 014
769.896 X1 '
Radial 0.12

a) single: P, Mixed: P and K
b) Mean value(n =3)
¢) Mass fraction
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(2) TERIEED IERIZ E DB O R

ARIEEGERIEIZDNT, T-POs 1FAEEL 36 AL, T-KoO VAR 31 s AV COMT o bl A L7, Bl B
DOFABIREL, EIFEAROEZL TR D 95 %EEXMAZFEHL, AR KT 95 % THIKHEEHIT Fig.
10 \RLTZ. 72388, ANIEICEDOHHEOFE IS 725 C, T-P20s (22 CiE P Bl O PK IRAFEHER A8
AL, T-K20 122\ CIE PK IR A e 24 L7-.

ZORER, T-P,0s DRl J5 17 LML AT ELHROFH BIFRENE 0.99 LA ETHYEVFEHBR OB ZE D 95 %5 X H
21 BEFR, G D 95 %EREIXRIC 0 3G T TR IEBFERBRIE) RSN CODEED BIEAT-L
T\ /= (Table 7).

— 7, T-P,0s DT A DWTE, BUREFROBED 95 %IEFEXMIC 1 235 480 >7223, Table 8 (2
ARTREHZRWNT, RIEICED T-P0s HHHEAIERIEIZ LD T EIZH L CRifE &7 7o Tholz. Zi
BOFEHIDOUNT, T-P,0s Z 8l 7 [0 CRBHA TR O A IRAE 242 2 CRIE LT AT E, ERIED 53T E I O
WERNNEZED o ITEZRDT2LZA (Fig. 1), FRERPD/NSWIEE G REL o7, Fie, TERIEL
TEHERNNE DAL > T=Z 80, #l 7 O HHER B L e > T2 I IEAI LT THHEB 2B
7z.

EEE 7S TZREI DD, BERRIBIRIEEHZ DWW TIE P LRIFEE D Al XX Fe 28 H T5ZERMES TV
51 P 25 mg/L HEYERRIZ Al 25 mg/L X% Fe 25 mg/L £7255912 Al EEHETR IX Fe A= ¥R ZRINL, K15
WA NAE VIR (Be) LB I ICP-OES & W CHRIEL , IRIITAEIR K MR IINVEIRIZ 3 HFE /R EO H (P/Be)
Z R LTERE R, Al X OF Fe N INU 7oA ER I IR IR N O 56 L ELE L TR AREO LA BIZE WS e eo
72 (Table 9). F7=, P 0 mg/L fFEHEHRIZ Al 25 mg/L XX Fe 25 mg/L 7255912 Al FEHERR XX Fe FEHER A US
MU= DN T, P(1)178.287 nm D K CE — 7 BRI N/20 - T-2 e, T-P20s Ol 57 [1] 0 S T
D—EO IR CRE LR S TR R DO— 2L TIAEEF D Al, Fe ICRDIFAI ML TFHTHLHES 2 L.

— 5T, ALEIEEHZ DWW TS O TR & i S - mk ChH 2 L, FI-FRO FE ot TR 23 K
LB D ARRIENRDHDHZEND, FEHH A DRIK 72D il A R HZER LN EE 2 BT,

7235, T-P2,0s DS [0 D Z3 A E A — R O CHERIE D AT L H L TR TR IRIC DWW T, AT
OGN T HZ LIRS 572720, FTIEART LTI L TH VR ERINE CTOE &I IEBHEE
B COMEEOMEER OPEDRIME T 52005, T-P,0s Ol 7 B DUV THEARIEDORE SRFIC
GOIRNZEELT-.

30 R 30
P (1) 178.287 nm P (1) 178.287 nm
N (Axial,Single) X (Radial, Single)
wn y=1.0235x - 0.0205 L(?J y=10.9948x + 0.0069
gZO S 20 |
y [~
S S
10 10
0 1 1 ) 0 1 L |
0 10 20 30 0 10 20 30
Spectrophotometer (%) Spectrophotometer (%)

Fig.10 Comparison of the measurements in between two methods

Thick line: Regression line, Dotted line: 95 % prediction interval, Thin line: y=x
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Table 7 The 95 % confidence interval and correlation coefficient of the regression line in bertween
measurement wavelength

Component Wavelength Standard  Observation 95 % confidence interval Correlation
P (nm) solutiona) direction Inclination (b) Intercept (a) coefficient (»)

. Axial 1.012 ~ 1.034 -0.155 ~ 0.114 1.000

Single -

T-P,0; 178.287 Racyal 0982 ~ 1.007 -0.153 ~ 0.167 0.999

Mixed Axial 1.010 ~ 1.032 -0.204 ~ 0.053 1.000

Radial 0995 ~ 1.029 -0.258 ~ 0.158 0.998

e oo am o

T-K;0 Mixed =2 — s TR - :
769.896 Axial 0985 ~ 1.013 -0.197 ~ 0.042 0.999
' Radial 0.993 ~ 1.013 -0.090 ~ 0.087 1.000

a) Single: P, Mixed: P and K

Table 8 Analytical value of T-P,Os in high-concentration sample
Analytical value of T-P,0s5(%(mass fraction))
Sample ICP-OES

cial Rodial Spectrophotometer
X1a adia
Calcined
28.62 27.77 27.50
sludge fertilizer 1
Calcined
28.59 27.61 27.70

sludge fertilizer 2
Compound fertilizer 3 23.59 22.42 22.82
Compound fertilizer 4 23.74 22.85 22.97

— 30 B 100-fold dilution

$ — 7 200-fold dilution

= E : B8500-fold dilution

<, : Z . % & Spectrophotometer

E - % 2 % @ standard addtion method

> y g

825 - g .

< .

> -

ENne :

f_;" L ez

<

20 -
Calcined Calcined Compound Compound
sludge fertilizer 1  sludge fertilizer 2 fertilizer 3 fertilizer 4

Fig.11 Differences in quantitative values due to measurement method and dilution ratio
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Table 9 Effect on the ratio of indicated values when Al and Fe are added

Measurement ~ Spiked ~ Mean of indicated _ F test — ! test. .
component component value ratioa) Varla.nce Critical vl Critical
ratio value value
- 0.0122
Al 0.0126 1.27 3.79 7.54 2.14
P .
- 0.0122
. 0.0124 1.11 3.79 5.26 2.14
e .

a) Mean value(n=8)

(3) WNENIZ XD E EE O

B ARl 5728, 2. DICEVFHRL 75082 AW CIRNEIN A 2 L7, #5503 Table 10 [ZRL7ZEdS
DTHY, WO BT ERS IR RBRIE I ORSN TWAE D BEZM - TV, 72k, SFrHEo R i
Y 7257C, T-P20s (ZDVVTIE P B O PK IR S IEEIR AL, T-Ko0 (22Tl PK IR SRR A1 ]
L7z,

Table 10 Result of recovery test

. Design Relative standard  Criteria of the
Measurement Wavelength Observation Standard b Recoveryc) o @)
component (nm) direction  solution” component %) deviation recovery

(%) (%) (%)

30.97 99.9 1.9 98 ~ 102

Single 15.49 101.1 3.8 97 ~ 103

T-P,0s 178.287 Radial 3.10 101.0 3.7 %6 ~ 104

30.97 99.4 1.7 98 ~ 102

15.49 99.3 3.9 97 ~ 103

3.10 97.2 2.3 9% ~ 104

31.59 101.6 0.5 98 ~ 102

Axial 15.79 99.5 0.6 97 ~ 103

766.490 3.16 100.6 0.6 9% ~ 104

31.59 101.2 0.7 98 ~ 102

Radial Mixed 15.79 99.5 1.0 97 ~ 103

T-K50 3.16 99.9 0.9 9% ~ 104

31.59 98.7 0.3 98 ~ 102

Axial 15.79 98.7 1.7 97 ~ 103

769,896 3.16 101.0 1.0 9% ~ 104

31.59 101.0 0.5 98 ~ 102

Radial 15.79 98.9 0.5 97 ~ 103

3.16 99.7 0.6 9% ~ 104

a) Single: P, Mixed: P and K

b) %(mass fraction)

¢) Mean value(n=3)

d) Criteria of the recovery shown in Testing Methods of Fertilizers

4) GITRERVUTDHBEDHTE
AIEOPATIEEE L O RS FE 2 HE 35720, IR EEAEEL, FRERE 25 A A IR O AR 2 A%
FAWT, 2NN 2 ST THEEZ TS BONEITo72. 728, S EOR HIZ Y725, T-P,05 I22\ T
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I% P EA K O PK IR AHEHER A AL, T-Ko0 (22OW I PK IR AIEHEIR 2 L2, 2NN HriElx
Table 11 |ZR" T L0 ThoTo. FOIV ML B TR B R OV RS EEZHEE L, S % Table 13 1T
L7z,

ZORER, WTNBIEEHERBIEY IR E A \ORSIVTODOMTREEE (DM ARG HE(R 725) K OV R RS
(P EFESHMEYENR 72) OFFRFFAN TH 728D, RIET T+ EE AL TODI ARSI,

Table11 Individual result of repetition test of changing the date(%(mass fraction))

T-P,0s (Radial, Single”) T-P,0s (Radial, Mixed”)
Test day Home garden-use Compound fertilizer Home garden-use Compound fertilizer
fertilizer 5 fertilizer 5
1 0.70 0.70 23.72 23.40 0.71 0.70 23.68 23.51
2 0.72 0.70 23.37 23.41 0.70 0.69 23.61 23.18
3 0.69 0.71 23.64 23.81 0.69 0.69 23.72 23.43
4 0.68 0.69 23.50 23.69 0.71 0.70 23.56 23.07
5 0.69 0.69 23.76 23.99 0.70 0.70 23.76 23.66
T-K,0 (K (1) 766.490 nm, Axial) T-K>0 (K () 769.896 nm, Axial)
Test day Composted sludge Compound fertilizer Composted sludge Compound fertilizer
fertilizer 3 6 fertilizer 3 6
1 0.13 0.14 19.77 19.60 0.13 0.14 19.81 19.63
2 0.14 0.13 20.09 19.89 0.14 0.13 20.00 19.79
3 0.14 0.14 19.88 20.01 0.13 0.13 20.04 20.07
4 0.14 0.14 20.16 20.33 0.13 0.13 20.31 20.38
5 0.13 0.14 20.13 20.32 0.13 0.13 20.09 20.27
T-K>0 (K ( T) 766.490 nm, Radial) T-K>0 (K ( I ) 769.896 nm, Radial)
Test day Composted sludge Compound fertilizer Composted sludge Compound fertilizer
fertilizer 3 6 fertilizer 3 6
1 0.13 0.12 19.79 19.96 0.12 0.12 19.79 19.88
2 0.14 0.14 19.88 19.76 0.12 0.13 19.92 19.72
3 0.14 0.13 20.28 20.35 0.13 0.13 20.24 20.30
4 0.13 0.13 20.01 20.11 0.13 0.13 20.04 20.14
5 0.14 0.13 20.05 20.21 0.14 0.13 20.05 20.21

a) Single: P, Mixed: P and K
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Table 12 Statistical analysis of repetition test result for eestimating precision

. Repeatability Intermediate precision
Measurement Wavelength Observation ~Standard Samo - o 3 5 o ™) 5
component (nm) direction  solution” amples M?;n) Lz(r)/) Rgf))r CR(f;D); S1((:/)) RS(?/I()T) Cngl)m
Home garden-use 7 01 14 3.0 0.01 1.5 4.5
. fertilizer
Single
Compound 26 01 06 15 02 09 25
. fertilizer 5
T-P20s 178.287 Radial
Home garden-use 70 004 0.6 3.0 0.007 1.0 45
fertilizer
Compound 235 02 1.0 1.5 0.2 1.0 2.5
fertilizer 5
Compostedsludge 10 0004 27 3.0 0004 27 45
X fertilizer 3
Axial c d
ompoun
P 20.02 0.1 0.6 1.5 0.2 1.2 2.5
766.490 S —
omposted sludge 5 13 9904 2.9 3.0 0.006 4.3 45
. . fertilizer 3
Radial Mixed
Compound 2004 0.09 04 1.5 0.2 1.0 2.5
fertilizer 6
T-K20O
Compostedslidge 13 5003 23 30 0003 23 45
X fertilizer 3
Axial c d
ompoun
P 20.04 0.1 0.5 1.5 0.3 1.3 2.5
769.896 S —
omposted sludge 5 13 9003 2.3 3.0 0.005 3.9 45
. fertilizer 3
Radial
Compound 2003 009 0.5 1.5 0.2 1.0 2.5
fertilizer 6

a) Single: P, Mixed: P and K

b) Mean value (n = sample number of parallel test (2) x number of test days (5))

c) Mass fraction

d) Repeatability standard deviation

e) Repeatability relative standard deviation

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

g) Intermediate standard deviation

h) Intermediate relative standard deviation

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

5) EETRFOHR

Table 3 (ZLVFABIL 72508} 4 S OFEL 5 122U T, Table 13 OIRMPREEL/2 DI AR —IKFET L E=
LA VD % FIVT P UL K ZIRINL, AIEZHES T T-P,0s LN T-Ko0 ELT 7 RPHMTTHHTL,
ZORERERFRITRUIZ, 728, OHTEOR TS 725 T, T-P0s (ZOW T P B L O PK IRAIEHERE
AL, T-K0 \Z oW T PR IR AIEHER 2 FH LT-. 2O HTICE> TERONIZ O T oW OFE (R 25 & O
it (T-P,0s (B /7 17)) (X P 1 mg/L~25 mg/L, T-K,0 (#fiJ517) 1% K 0.05 mg/L~0.5 mg/L, T-KO ({7 11) 1% K
1 mg/L~25 mg/L) DFEADIEHENR %% T, IERFEREBRIEY B E A RBREOZ L EMRBOTIE 126t
S>TER TR O TIR% Table 14 & T Table 15 OEBVHEE LT, ZOREER, RIEOTEE FIRIL, T-P,0s
[ZOWTE 0.05 %FRE, T-K20 (766.490 nm) (2D VTl 7 [ C 0.005 %FE, BE71T 0.2 %2, T-K0
(769.896 nm) |2V NTIFH T [7] T 0.005 %FREE, A7 T 0.2 %R LHEESN Tz, ZAGIHMERAEEIOAE
BN B I8/ T _REEMRYOR/ANED 1/5 LT Th-o7z.
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Table 13 Results of parallel analysis to estimate the lower limit of quantification

Standard
Measurement ~ Wavelength Ob.servz.:ltion Standarct Spiked level Recovery”  deviation
component (nm) direction solution” %) b) (%) (%) b)
) Single 98.5 0.003
T-P20s 178.287 Radial ——— 0.05
100.9 0.004
Axial 0.01 98.9 0.0005
766.490
Radial Mixed 0.2 97.8 0.003
T-K20
Axial 0.01 105.5 0.0005
769.896
Radial 0.2 97.7 0.005
a) Single:P, Mixed:P and K
b) Mass fraction
¢) Mean value(n=7)
Table 14 Result of estimation of LOQ and LOD
T-P20s (Radial)
Single standard Mixed standard
Method for the estimation of solution solution
LOQ and LOD
LOQ LOD LOQ LOD
R (O RN (ORI (O
By para]]e] testa) 0.03 0.01 0.04 0.01
By calibration curvesb> 0.04 0.02 0.05 0.02
a) Procedure(3.6.1) and (3.7.1) for validating the testing method
in attachment of Testing Methods of Fertilizers
b) Procedure(3.6.2) and (3.7.2) for validating the testing method
in attachment of Testing Methods of Fertilizers
¢) Mass fraction
Table 15 Result of estimation of LOQ and LOD
T-K20
766.490 nm 769.896 nm 766.490 nm 769.896 nm
Method for the estimation of (Axial) (Axial) (Radial) (Radial)
LOQ and LOD
LOQ LOD LOQ LOD LOQ LOD LOQ LOD
RO R O R O R OO R O R (O N (O
By parallel test” 0.005 0.002 0.005 0.002 0.03 0.01 0.05 0.02
By calibration curvesb) 0.003 0.001 0.003 0.002 0.2 0.1 0.2 0.1

The foot note is shown in Table 14
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4. FEOH

ICP-OES % W R D T-P20s & O T-KoO D GHTHEZ DWW THRIE SR METL, H—BR=I2l 5%
UPERHERLT- L5, IRDE a5

1) HDEEA BRI, WIEEAZ SR E LR 5, P 178.287 nm Ol E O NAEHEZ- DU Tl Be 234.861
nm &L7-.

2) K PIERFSIEFEHmHHIE LT CsClIEIRE Cs LT 0.1 %L, sUBHAR O A RS % 25 5L E&
FTAUTAT AT LD BELZIT 2N ED iR STz, K(766.490 nm & Y 769.896 nm) D NEEHET Li
670.784 nm L 7-.

3) P KUK OMREREVERLTZEZA, BEFRAY AAEHERIZOWTIE, P 1 mg/L~200 mg/L #iH Tk
TEAREL () 53 0.999 DL ETh o7, MR HEAEERIZOWTE, P22V T P 1 mg/L~200 mg/L il
TIREREL () 23 0.999 LLE, K (29 TiE K 0.025 mg/L~5 mg/L (87 1\]) , K 1 mg/L~200 mg/L (£ J517))
DT THELREL () 53 0.999 LA ETho7-.

4) BEEFHEOT=0, IEEERIEEE OO0, AIEEGERIED T EE O Mg & OWRINENN AT - 7§
B, P #R SO HHED 0 P iR & A IEEHC B W CIEA I ML T O B2 LD, ICP-OES (28500
TEDPERIEE R L CRIEE 72572728, T-P20s DRE RO THIAE T MO E LTz

ZOMIZHONTIE, WIS IEEHEERBIE B E A (RSN TV EEO HIEAH 2L TV e,

5) PHTREEE K OV RRS FE OHEE BAT o128 B, T-P20s [Z W TP THISHE HER 2578 0.6 %~1.4 %,
AR SHE R 221X 0.9 %~1.5 %, T-KoO IZ DWW TP THRMRMER E2S 0.4 %~2.9 %, THFEXHE (R =
1% 1.0 %~4.3 % THY, WTHORSY, REL~UIZRWTHIEEHEREBRIEHEE A IORSITWDIEED
HZLL T ChoT-.

6) DT M OFE (R 72 K OB &4 (T-P20s (B 5 7)) 1X P 1 mg/L~25 mg/L, T-K20 (875 17) iX K 0.05
mg/L~0.5 mg/L, T-Ko0 (#J518) 1% K 1 mg/L~25 mg/L) DFEAEDRE R 752 IV T, JERME R EY [ R
A RBEDZ S MERGR O FIE (T0E-> TE R FIREHEE LR, REOER FIRIE, T-P,0s IOV TIE
0.05 % (B 857 3) F2E, T-K,0 (766.490 nm) [Z-DVNCTIEHEl G [T 0.005 % (B &:533) F2EE, #5177T 0.2 %
(B &5 3) F2EE, T-K20(769.896 nm) (22 VTl /7 17T 0.005 % (B 43 3) R EE, B 11T 0.2 % (E 555
3) R LHEE ST, SIS EEAEEI O AT BTG/ T _RE LR OR/NED 1/5 LLFTHHZ
LMLz,

L EDZEMNE, REE P ICHOWTIHEE ), K 2DV CIEll g [ O 18 Ol E Stk 0 FChE kR
D T-P,0s B O T-KoO &3 4572012, +037etEie a2 AL CWAZED MRS L.

X

1) JEEO SE ORECRTIZEI T HIEME, B 254F5 1 1 A, ¥E4E 127 5, RESOESTICE 12 H 4 |, 14
625
2) EMOKER SR EEO B ORERE ICRE T DB ST E @B O N EHUIKZE D LFEOME, HER
61 42 A 22 H, BMKEEERE 284 75, BAKES 4 £ 2 H 15 A, BMOKEERSRE 302 &
(2020)
3) MNEATBOE NEAMOKPETH # 22 it 2 — (FAMIC) - JIERHERER % (2021)
< http://www.famic.go.jp/ffis/fert/obj/shikenho_2021.pdf >
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Development of Determination Method of Total phosphoric acid and
Total potassium in Fertilizers by ICP-OES

YAMANISHI Masayuki' , HASHIMOTO Yoshimi' , HIRATA Erika?, SHIRAI Yuji'

'Food and Agricultural Materials Inspection Center (FAMIC) , Fertilizer and Feed Inspection Department
2FAMIC, Fertilizer and Feed Inspection Department, (Now) FAMIC, Sapporo Regional Center

A single-laboratory validation study was conducted for the simultaneous determination of Total phosphoric acid
(T-P20s5) and Total potassium (T-K»O) in fertilizers by inductively coupled plasma-optical emission spectrometry
(ICP-OES). The sample was ashed and extracted with aqua regia. Solution to suppress ionization interference and
internal standard (IS, using Be and Li) was added to the fixed amount of extract solution, diluted with water, and
analyzed with ICP-OES.

Result of 3 replicate analysis in CRM, and of comparison with the method of fertilizer and 3 replicate analysis in
6 samples prepared to contain with T-P,Os and T-K»O at 3 % - 30 % (mass fraction), this method were cleared the
criteria of trueness described in the procedure for identifying the characteristics of the test method described in
Testing Methods for Fertilizers. Intermediate relative standard deviation (RSDyr)) of T-P,0Os and T-K>O were
estimated 0.9 % - 1.5 % (T-P20s) and 1.0 % - 4.3 % (T-K;0), respectively. The quantification limit (LOQ) of T-
P>0s and T-K»>O were estimated to be less than 1/5 of the minimum guaranteed component amount of compound
fertilizers.

Those results indicated that the developed method was valid for the analysis of T-P,Os and T-K»O in fertilizers.
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