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1. [XC®HIC

E B2 ARl o B 3T e rh, FRANENTIBW T ISO/IEC 17025:2005(JIS Q 17025:2005) V> 2k
FIHAZE LR O MR OB 2 N EERSN TS, ISOINEC 17025 Tk, FEE-EZEH
K& L2 M PED MRS NI IEARE T D2 E R L TWS. FAMIC TiF, IEBHIFGE S TED O
JERED = HE A2 5532~V IARDE Bk OVEO B 7 1EZED TR E (BT, TAEEI &), )7 zo0n
T, TOMREEREL DD, NEIEELOEAVEICEE L eSSBS B IE D TN L, R— L=l
LTW5.

B R BRI T LI B S U 7 I B RRBR IR L2 DWW, MBEDIX AT I (R TR 1) 28 - J7 M O
Foige (B — 3R BR == 1 L A5 BRvE D 2 4 MEERR (SLV : Single Laboratory Validation) ) 22/ L, AF5H13% D
B R OVER ) P RS B O PERE IR A (B BGRBR RIC LD BR B D 2 MEREER (MLV : Multi Laboratory
Validation) ) Z# i L CT\\5. ZOH 5= M BURE E O MEREFI A 1L, BEEO/HNG S BB S ORERIZIY
B E RN REA L TN 22y, A lal, [E B A ICHE M - S 5 8 HGRBR == 0 %24 M e 58 (HCV : Harmonized
Collaborative Validation) /752X D5 A1TH728, B2 OME (K0) EL THREYETWAH IR
A, <TEMEINEL K OUKEEMIN B CGE U RR e OMRES i) O3[R B E i L 7D T, 2O AR E
5.

728, ALFERBR IO TR 72 LR A RE O R MERER L, BAAKEER OTERL 30 4 JEEH
DERRSy OYVE MR LT EE (BRI OB O54T) | (LT, [EFEFEE 140D, ) 1O TEES
7z.

2. MHBIUVAE

1) HEESBRASMRUARARARAMORR

ML L CHEBL TV BRIERNE, FRERINEE 1, OELMH T R OE DMK, M S T i (R,
N2 B T LA (L0FEAR) , LA & LRI PERE A AR, B2 do S RE R o IR A IEBE K TN AR
IELE, HBHE 500 um OISOV EEIE T 2E Thift-IRA L. 2055, SUBE H 28I 5 O MLk 2 %
R, MEARITAK) 95 g, HEHEMTILAR) 19 g, ATRHENE GEIBIID (14 47 g, AWEHENE (2>
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IO LI S AR B BEL R O TIERIC 1084 D5k S0, WEIERBRAFEEIE L. K
iz, BRI H 22T 5 FEONEE L — 7 B IEES ITE T 2 B oL, —RBRERICEA SR
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YR PR B BN TR e B O OZRE T BT R A L. BB MERBRIC D, BB OB E A HeRR
iz te, el aliER RO & L [FRBR 2 INEABR = I Tk T LTz,

2) EERURAR
FZ R BICREL CWDARY ML —k (CUIE) , TEIR E i@ EERIRDEEHE, F T XREERY
TR S OV W e B E A FH L7z

3) RBAE

N A8 <ERVEINE, KM E G & OUKEMIN R R 5HIH) R & OIE X, Table 1
DERBVIEEHERBRTED DA RBR T 1EZ AW, 0B, 2D, £k 7 1k0 71— —h (Schemel~4)
L7z,

Tablel Component and Measurement

Test item Testing Methods for Fertilizers (2018)
Component
number Measurement
1 Tota potassium (T-K20) 4.3.1.a Flame atomic absorption spectrometry
(4.1.2) I ncineration-agua regia digestion
2 Citric acid-soluble potassium (C-Kz0) 4.3.2.a Flame atomic absorption spectrometry
(4.1.1) Constant-temperature rotary shaker:
3 Water-soluble potassium (W-K20) 4.3.3.a Flame atomic absorption spectrometry
(4.1.2) Heat on a hot plate to boil:
4 Water-soluble potassium (W-K20) 4.3.3.a Flame atomic absorption spectrometry

(4.1.2.1) Rotary shaker:




INELABREOVERERTAL — 3t [FIRABR A — 11

5 g analytical sample

Charring

Incineration

Standing to cool

Heating

Heating

Standing to cool

Heating

Standing to cool

Transfer

Filtration

Sample solution

Aliquot

Measurement

Weigh to the order of 1 mg into a 200-mL - 300-mL tall beaker.

Heat gently
Ignite at 450 °C £ 5°C for 8 - 16 hours

Room temperature

«— A small amount of water
«— About 10 mL of nitric acid
< About 30 mL of hydrochloric acid

| Cover with awatch glass to digest

| Slightly move the watch glass and remove acid

Room temperature

< 25 mL - 50 mL of hydrochloric acid (1+5)

| Cover with awatch glass to dissolve

Room temperature

100-mL - 200-mL volumetric flask, water

< Water (up to the marked line)
| Type 3 filter paper

100-mL volumetric flask, water

< About 10 mL interference suppressor solution

< Water (up to the marked line)

| Atomic absorption spectrometer

Scheme 1 Flow sheet for total potassium in fertilizers (Measurement procedure)
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1 g analytical sample Weigh to the order of 1 mg into a 250-mL volumetric flask.
< 150 mL citrate solution [about 30 °C]

. . Constant temperature rotary shaker (30 - 40 revolutions/min)
Shaking to mix 30°C + 1°C, 1 hour
I
| Cooling | Immediately
< Water (up to the marked line)
| Filtration | Type 3 filter paper
[
| Sample solution |
I
Aliguot
(predetermined 100-mL volumetric flask
amount)

< About 10 mL interference suppressor solution

< Water (up to the marked line)

Measurement | Atomic absorption spectrometer

Scheme 2 Flow sheet for citric acid-soluble potassium in fertilizers (Measurement procedure)

2.5 g analytica sample

(potassium salts, etc.) Weigh to the order of 1 mg into a 300-mL tall beaker

«— About 200 mL water

| Heating | Cover with awatch dish, bail for 15 minutes
I

| Cooling |
I

| Transfer | Water, 250-mL volumetric flask

< Water (up to the marked line)

| Filtration | Type 3 filter paper
I
| Sample solution |
I
Aliquot
(predetermined 100-mL volumetric flask
volume)

< About 10 mL of interference suppressor solution

< Water (up to the marked line)

Measurement | Atomic absorption spectrometer

Scheme 3 Flow sheet for water-soluble potassium in fertilizers
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5 g andlytica sample

. Weigh to the order of 1 mg into a 500-mL volumetric flask
(compound fertilizer)

«— About 400 mL water

Rotary shaker (30 - 40 revolutions/min)

Shaxing to mix For 30 minutes

< Water (up to the marked line)

| Filtration | Type 3 filter paper
I
| Sample solution |
I
Aliquot
(predetermined 100-mL volumetric flask
volume)

< About 10 mL of interference suppressor solution

< Water (up to the marked line)

Measurement | Atomic absorption spectrometer

Scheme 4 Flow sheet for water-soluble potassium in fertilizers

4) HEFEBRARMOHEEHER

IUPAC/ISO/AOAC DHEAERRBR 7 mha L D OBPEHEEBRIZIEV Y, D IZI0iHEn/= &5 200 3UEHT
DNWTC, ZRtFEVOZFEITREBNCRN T, FRBHI X 2 80T T, & BRIE H ITxhs 72 iR a5k
EC Xy rant-.

5) HRIFER
ARERIZSINUTZ 10 3RBR =R K QK BR R AL RO B II L T O LB THY, FNE DR
BREIZ W T DICIVEf SN2 A 5 40 ke, KEHIX IS T 5 3) ORER T IEITHE > Totrsiiz.

- M Ea—T7 77 UGS JbiRE S (B2 ZA-3300)

- o ek st LY (SEEERT AA-6300)

-« MSZATEUE N BEMKEEE B 22t 2 —f Pt 2 — (AL Z-2310)

- MSEATEUE NEMOKEIE B 22t 2 —Fliit #— (AL Z-2310)

« MNIATBUE NERMOKEHEE L2t 2 —lakr#— (A3 Z-2310)

© MNTATECE N EMOKEN B R 2t 2 —4 R #— (H . Z-2310)
o« NTATECE NEMOKPEN T 2t Z —@ itz % — (Thermo SOLAAR M5)
© MNTATBUE NRMOKPEE B it o 2 — A5 (B RERT AA-6800)
- RV UERMER S AR T (RE R ERT AA-7000)

- BRIV UNERMER S 28k T8 (RE A ERT AA-7000)

(50 FNE)
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3. HWRRUER

1) HERHBRARMOHEMRER

FAEF Y OZ LN SIS ST 1050 2 SO T T LIS MERRER O iR O R Ml ()
Je OV D REFEIZ DN T — It & 5 BT 0 DA DI f G &5 WV TR U7 DM TAE HE R 2= (s, ), #RHH
TEYEAR 72 (spp ), DTS EZ 5 Toal B AR YENR 22 (spyr ) & Table 2 (RUTz. SBIC, ERFERBRIED IORS
NTWHERFBUREE O B %2 (CRDR) L BB H M (R 1) L7-HEE E R A BUR HER 2 (6 ;) & Table

2ZRLTz.

BPEMEDHIE L, IUPAC/IISOIAOAC DOHFERER T b P O FIEE S ZICFEMLT-. £, REREED
S A R T AT20, BRIV T Cochran OREEFEfEL 72, ZDFER, T _XTORMITIBNT
SANEIZRDO LN 2T2D T, ZTUHDRAEIC DWW T — Ll &S oz FZ L7z, &I
IUPAC/ISO/AOAC D HfiEa B~ mh=/L (1993) "W E R (X 2) & VT MO EET o7, T ORER,
FTRTOEFICBNTHIER (X 2) 272l QW22 end, i NI E ThEZ LaMRLIZ. 728,
ZEDTD, AL T TR EZ S ORI EIR 22 (sp4 ) R LTZEZA, WT ORI HE6 § LEE
LCHoI/hSWETH-T-.

6 g = CRSDg X %/100 <o (XD
spp < 0.30, =036, < (2)

Spir = /Sr2+sbb2 cee (X3

G p - HETE ) P B e R 22

CRSD g ERFEFRBRE D IR SV O D E ] FFBLURE E (22 ] FF B eHME R 22 (%) ) D H %2
X REEE sy PHTEE YRR 22

0, Z A VERERR AT H B & L7 AR Ve 75

Sbp : PUEHEE (R 722 Spar : DHTHEE 25 T bRk AR HE (R 22
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Table 2 Harmogeneity test results of total potassium, citrate soluble potassium and water-soluble potassium

= a) ) d) e) " 5.9 0.36,"
Component Sample No.of 7 o Srb) Sbbb) Sb+rb) CRSDr" ORr ) URb)
sample  96)”  (%)”  (%)” (%) %) (%)” (%)
Compound 10 2374 006 0035 007 3 0712 0214
fertilizer 1
Compound 10 1375 006 0057 008 3 0412 0124
fertilizer 2
Tota C g
potassium ompoin 10 884 003 0046 0.05 4 0.354 0.106
fertilizer 3
(T-K20)
Dried microbes 10 268 001 0008 0.01 4 0.107 0.032
Castor pomace 10 1.85 0.007 0.006 0.009 4 0.074 0.022
Byproductorganic 1 o709 022 0270 035 25 0947 0284
fertilizer 1
Potassium silicate
o - 10 1999 018 0040 0.19 3 0.600 0.180
Citric acid- fertilizer
soluble Compound
potassium ertilizer 4 10 1023 005 0017 0.05 3 0.307 0.092
(C-K20)
Compound 10 469 002 0031 004 4 0.188  0.056
fertilizer 5
Home garden-use 10 198 001 0018 002 4 0079 0.024
mixed fertilizer 1
Potassium sulfate 10 4760 015 0.000 0.15 25 1190 0.357
Byproduct organic
Water-soluble " 10 3515 019 0000 0.19 25 0879 0.264
- fertilizer 1
potassmm Pot . .
-Heat on ahot "OreSSIUM MAQNESIUM 1 51 25 007 0069  0.10 3 0.651 0.195
. sulfate
plate-
(W-K20) Compound 10 353 002 0009 002 4 0141 0042
fertilizer 6
Home garden-use 10 175 0005 0012 001 4 0070 0.021
mixed fertilizer 1
a Grand mean value ( n = 10xnumber of repetition(2) )
b) Mass fraction
c¢) Standard deviaton of repeatability
d) Standard deviation of sample-to-sample
€) Standard deviation of sample-to-sample including repeatability s, ,.=\/s,2 + s,,,2

f) The am of Rerative standard deviaton of reproducibility in Testing Methods for Fertilizers 2018

g) The estimated standard deviaton of reproducibility calculated based on CRSD &

h) The value for thetest : Spp < 0.30, =036,
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Table2 Continue
p— f) n Y
No.of 5@ 5r9 spp? spr® CRDrR 58 0.35;"

Component Sample

sample (%)b) (% )b) (% )b) (% )b) (%) (% )b) (% )b)
Compound 10 2508 009 0115 0.15 25  0.627 0.188
fertilizer 7
Compound
Water-soluble S 10 19.99 008 0093 0.12 3 0600 0.180
potassium c |
-Rotary foTlpoung 10 1482 005 0066 0.08 3 0445 0.133
shaker:- ertilizer
(W-K20) Compound 10 433 003 0000 003 4 0173 0.052
fertilizer 10
Homegarden-use .y 169 0009 0006 001 4 0068 0.020

mixed fertilizer 1

2) HRRHBREERUVNANERTE

H R RS E SN L FRBR S Table 3-1, 3-2, 3-3 X1 3-4 (TRLTZ. 4R FID 4Tl BHO#E 5
% IUPAC O IE[RFRER 7 v ha W13 M2 TREFHLELL 72 3RBREAE DA U Z R H 3572812 Cochran @
WUER Y Grubbs OREEERILT-. 7235, MEARICOWTIE, ALEEEMELUC LY BHTRBR R ST 472
ST LRBRE O 1B 2 REMELFZ ML 7. ZOR5R, 10 MEREORBR AT DO D, MEA®IZHOWTILS
OO D, 2 FEHORE T 1 MBREOBEMA, TEHEMEICOWTIE 5 MEOIERDY S, 1
FOREC 1RBRE DM, Cochran OREIC LVSMUEE L CHIES . Grubbs DR EIZ LA LI E
HIESNDRERIT DTz

Table3-1  Individua result of total potassium (%)a)

107 Rt retles  fatwes  Dridmicrobes  Castorpomace
A 2540 25.16 14.23 14.03 911 912 2.68 267 1.81 1.80
B 25.04 25.15 1421 13.98 891 8.89 263 263 1.84 181
C 25.00 24.96 14.00 13.99 9.00 897 266 2.64 1.83 1.82
D 2531 25.24 14.08 14.25 896  9.02 272 269 1.86 1.85
E 25.67 25.02 13.90 13.76 937 9.03 267 268 1.83 1.82
F 25.37 25.62 13.207 13.89” 914  9.10 265 274 180 184
G 25349 9 14.37 14.56 928 9.22 262 268 1.82 1.87
H 25.16 25.15 14.13  14.22 923 912 266 271 2677 1.83°
| 24.69 25.03 13.78 14.02 869 895 261 263 1.78 177
J 2452  24.49 13.67 13.66 847 850 2.67 258 1.79 1.80

a) Mass fraction

b) Laboratory identification
c¢) Outlier of Cochran test
d) Outlier of test failure



INELABREOVERERTAL — 3t [FIRABR A — 117

Table3-2 Individua result of citric aicd-soluble potassium (%)a)
Lab 1D Bi/)?gzgilft . .Potassiu.nj Compound Compound que gardgp- use
fertilizer 1 silicate fertilizer fertilizer 4 fertilizer 5 mixed fertilizer 1
A 38.23 38.13 20.72 20.59 10.68 10.64 4.75 4,78 1.94 1.94
B 37.65 38.52 20.47 20.37 1049 10.50 4.75 4,75 1.95 1.93
C 37.84 38.21 20.24 20.10 10.43 10.46 4.69 4.70 1.92 1.93
D 39.67 39.89 20.70 20.70 10.70 10.73 5.07 5.07 2.01 2.03
E 36.56 38.19 20.65 20.53 1098 11.21 4.84 4.84 1.92 1.90
F 37.87 35.56 20.02 20.09 10.26 10.17 4,72 4.68 1.89” 2519
G 39.04 38.09 20.46  20.66 10.44 10.50 4.69 4.63 1.95 1.96
H 36.95 37.88 19.96 20.20 1117 10.60 4.80 4.83 1.98 1.97
I 38.72 37.71 20.25 20.12 10.47 10.32 4.84 4.85 1.9 191
J 37.39 37.43 19.97 19.64 10.73 10.41 4.69 4,73 1.94 1.94

a) ~d) Refer to the footnote of Table 3-1

Table3-3  Individua result of water-soluble potassium (Heat on a hot plate to boil:) (%)a)
gy PO OO e Compouna R
sulfate fertilizer 1 sulfate fertilizer 6 fertilizer 1
A 51.15 51.35 36.50 36.57 22.60 22.88 3.50 3.47 1.73 174
B 51.97 51.79 36.13 36.10 2217 22.23 348 349 1.73 1.74
C 51.04 50.99 36.12 36.24 2212 22.37 3.47 3.45 1.73 175
D 51.18 51.44 36.92 36.34 2295 2272 348 350 1.74 1.77
E 50.70 50.59 3581 36.34 21.87 21.89 341 342 1.68 1.67
F 51.24 52.10 36.71 36.50 2341 2264 346 348 171 1.75
G 51.82 51.49 36.68 36.47 22.80 22.64 3.40 3.40 1.73 175
H 49.76 49.84 34.95 35.00 21.90 22.56 340  3.39 1.69 1.70
[ 51.36 51.45 36.96 36.67 2269 2231 352 352 1.78 1.77
J 51.48 51.13 35.74 35.74 2144 21.26 3.52 3.55 1.78 1.72

a) ~d) Refer to the footnote of Table 3-1
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Table 3-4  Individual result of water-soluble potassium (Rotary shaker:) (%)a’
L 1D” Compound Compound Compound Com_pound Hﬁg]eergi:dm-
fertilizer 7 fertilizer 8 fertilizer 9 fertilizer 10 fertilizer 1
A 26.31 26.49 20.53 20.53 15.27 1531 439  4.43 1.69 1.70
B 26.66 26.49 20.63 20.53 14.98 14.98 444  4.40 1.70 1.70
C 26.63 26.72 20.60 20.69 15.10 15.04 440  4.40 1.69 1.70
D 27.02 26.94 21.03 20.93 1555 15.36 455 454 1.76 1.76
E 26.84 26.97 21.08 21.06 1543 1552 449  4.48 1.73 1.72
F 27.30 26.92 21.03 21.20 15.29 1550 4,57 4.46 1.67 1.68
G 26.49 26.43 20.79 20.50 15.17 1540 436  4.38 171 1.69
H 26.42 26.74 21.10 20.93 1540 15.59 443  4.47 175 1.71
I 2691 26.64 20.84 20.98 15.34 1537 463 471 1.74 1.76
J 26.86 26.70 20.67 20.19 1456 14.79 4.42 4.45 1.67 1.65

a) ~d) Refer to the footnote of Table 3-1

3) BHTRERUVEMBEREE

SR IUEZ BRI BR AR I R0 B S W U TS EE, DF TR YRR 22 (s) M OF TAR SR HE (R 22 (RSDY)
A ONT 25 ] P BUE MR 72 (sp) K OVEE [ i B o I YE {72 (RSDR) & Table 4 1Z7R L7z,

IS OFEEIEIL 1.82 % ~25.11 % THY, ZDOHHATEEENR2E (s) 1% 0.02 %~0.19 %, HF1THHXHE HE(R
7% (RD) X 0.8 %~1.3 %, =M FHFBUE MR 7 (sR) 1% 0.03 %~0.33 %, =i FFBLAH cHE #EffF 2= (RDR) 1
1.3 %~2.6 % Th-o7=. IEMEIMEOFHEMEIX 1.95 % ~37.98 % THY, TOITIEHER 2 (s) 1% 0.01 %~
0.77 %, DT XL HE(R 72 (RSD)) 1% 0.4 %~2.0 %, =[] R B (R 7 (=) 1 0.03 %~1.00 %, =5[] FFELAH
SR ENR 22 (RDR) 1T 1.6 %~2.6 % Tho7o. KREEMMNE G OFEIEIX 1.73 % ~51.19 % THY,
T OHATIEHER 7 (s) 13 0.01 %~0.27 %, O THEXHE HE(R 75 (RSDy) 13 0.4 %~1.2 %, =[] R AR 1R 72 (sp)
1% 0.03 %~0.63 %, ZE[FHIEHER = (RDR) 1X 1.2 %~2.4 % Th-o7-. KEMEINE FREHHH) O
ZIEIT 1.71 % ~26.72 %THY, TOPHTIEHERE (s) 1X 0.01 %~0.15 %, DFTHIHMEAE(R 7 (RSD,) 13
0.6 %~0.8 %, E[HFHFEBIEE(R 7 (sR) 13 0.03 %~0.27 %, == [ FFEAH cHE HER 22 (RSDR) 1% 0.9 %~2.1 % T
o7,

WO P TAE R (R 22 (RSDy) S OV [ 1 BUAE eHEE YE (R 22 (RSDR)  AERHE BUBRIE D 2 4 MR O
FIRICREN TODEIREL ~IUICBIT DR E D H L OFF RGN Th LI e D, RiEDR; EILIFERE
OYERERYEICHE AL TWDZ LA iR L.
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Table4  Statistical analysis of Collaborative study results for total potassium,
citric acid-soluble potassium and water-soluble potassium

Labs Mean? s” RD? CRD.! s RDR” CRDR

Component Sample 3 9 9 9
p(9) (%) (%) (%) (%) (%) (%) (%)
Compound 9() 2511 019 08 1 033 13 25
fertilizer 1
Compound 9(1) 1405 012 08 15 025 18 3
fertilizer 2
Total c g
potassium fort'_‘lpoung 10 900 011 1.2 2 024 26 4
(T-KZO) erulizer
Dried microbes 10 2.66 0.03 1.3 2 0.04 1.5 4
Castor pomace 9(1) 1.82 0.02 1.0 2 0.03 15 4
Byproduct organic 10 3798 077 20 1 100 26 25

fertilizer 1

Potassium silicate 10 2032 012 06 15 032 16 3

Citric acid- fertilizer
soluble Compound
otassim e 10 1059 016 15 15 028 26 3
(C-K20)
Compound 10 479 002 04 2 012 25 4
fertilizer 5

Home garden-use

mived fertilizer 1 9 19 001 06 2 003 17 4

Potassium sulfate 10 51.19 0.24 0.5 1 0.63 12 2.5

Byproduct organic

Water-soluble et 1 10 3622 020 06 1 057 16 25
potassium Potassium magnesium
-Heat on ahot " O/&SsIUM Magnesiu 10 2237 027 12 15 054 24 3
. sulfate
plate-
(W-K20) Compound 10 347 001 04 2 005 14 4
fertilizer 6

Home garden-use

mixed fertilizer 1 10 173 002 11 2 003 18 4

a) Number of laboratories, where p=number of laboratories retained after outlier removed and (q)=number
of outliers or test failures

b) Grand mean value of the results of duplicate sample which were reported from laboratories retained
after outlier and test failure removed (n=The number of laboratories(p) X The number of repetition(2))

¢) Mass fraction

d) Standard deviation of repeatability

€) Relative standard deviaton of repeatability

f) Rough standard of relative standard deviation of repeatability in Testing Methods for Fertilizer 2018

g) Standard deviation of reproducibility

h) Relative standard deviation of reproducibility

i) Rough standard of relative standard deviation of reproducibility in Testing Methods for Fertilizer 2018



120 REEHFZEE#R S Vol. 12 (2019)

Table 4 Continue

Labs Mean” s° RD? CRD. s RDR’ CRDR

Component Sample N 9 9 9
p(q) (%) (%) (%) (%) (%) (%) (%)
Compound 10 2672 015 06 1 025 09 25
fertilizer 7
Compound
Water-soluble o 10 2079 014 07 15 027 13 3
potassium c g
-Rotary forplpoung 10 1525 011 07 15 027 18 3
shaker:- ertiizer
(W-K20) Compound 10 447 004 08 2 009 21 4
fertilizer 10

Home garden-use

mixed fertilizer 1 10 171 0.01 0.7 2 0.03 19 4

4. F&H

B R BRE D I S - N B A B, <YAPEANER, JKVAMENNE GE B IhH) K& OUKEPEIN B (R &5l
M) FBRIEIC OV T, 1030 = T4 SHEH (10 1) OakEa L [RIGRBRZ S5 L, SRR ) o0 AR ERS BE A- 3R
HEL-.

ZORER, MR EOYE 1.82 %~25.11 %OHIFAIZIW T, E R B AME R 22 (RDr) 11 1.3 %
~2.6 %, <EMENNEROFLEIE 1.95 %~37.98 %DFiHIZ I\ T, = FFEAHHE (R A (RSDR) (X 1.6 %~
2.6 %, KIEMEINE G O F4E 1.73 %~51.19 %OHiFHIZF\ T, == M B R 2= (RSDR)
1% 1.2 %~2.4 %K OUKEMEIN B (RES ) OV-HIME 1.71 %~26.72 YD FEFHIZ I T, S - BLAH X A v
{72 (RDR) 1L 0.9 %~2.1 % Th-o7-. ZNHOERM FHABRHEAE(R 2= (RDR) 1F, JEEHERERIED D22 1
HERDFNAUTREN TODAIR L~V DREEE D B Z DOFF AR HIFAN Th -7z

AR U7 BRTE B OPEREY, BEICH —RBRRICLDRBRIEDOZ 4% O (MLV, SLV) A& TH
0, JEEMERERED OPEREHIUED Type C(MLV K O SLV) X% Type D(SLV) EL CEHEES LTS, L ED
FERLY, EERANAERE L SN AEEERE O Y MR (HCV) S 7 IEEL T, IERFERBRED OMEEH
YD Type B(SLV K TNHCV) EL TR 22 Ev al gL /a7,

5. B
LA FER O E ST N TEW ., ABHEE IR BT i s & OSE R~ INTAEW ., R B=a—7"7 7Y
BRASAE JEHRE S, Yo7/ kA B T8, AZLU IR RS LR TERE N AL e
BHEASHE Z IO EEZR LET.
X &
1) ISO/IEC 17025 (2005): “General requirements for the competence of testing and calibration laboratories”

(JISQ 17025 :2006, [FABRFAT M O IEMEEE DRE N4 5 — X BREFIE )
2) MEBMEGRRIERET TS, BRFn 25426 H 20 H, BiS 56 198 =, Aci&ch Bk 28 4F 3 A 24 H, Bl 73
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5 (2016)

3) EBWKEA ST ERERHERIT RS — &0 ZOBEIZE ST RMKEREDIRE T 5804 K%
ZHEET DM, W 594 3 H 16 H, BAMOKPER & /RH 695 &, AU E TRk 1145 5 H 13 H, EARK
FEE &R 704 7 (1999)
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Perfor mance Evaluation of Deter mination M ethods for Potassium in Fertilizer:
Har monized Collabor ative Validation

Hisanori ARAYA! and Kimie KATO?!

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

It has been verified performance that determination of total potassium (T-K20), citric acid-soluble potassium
(C-K20) and water-soluble potassium (W-K20) by atomic absorption spectrometry described in Testing Methods
for Fertilizers. We conducted a collaborative study by means of international harmonized protocol to evaluate for
determination of total potassium, citric acid-soluble potassium and water-soluble potassium in fertilizer by atomic
absorption spectrometry. Five samples passed the test for homogeneity, respectively, were sent to 10 collaborators
every method. These samples were analyzed as blind duplicated. After identification of outliers with
Cochran test and Grubbs test, the mean values and the reproducibility relative standard deviation (RSDRg)
of determination of total potassium were reported 1.82 %~25.11 % as a mass fraction and 1.3 %~
2.6 %,respectively. Those of determination of citric acid-soluble potassium were reported 1.95 %~37.98 %
as a mass fraction and 1.6 %~2.6 %, respectively. Those of determination of water-soluble potassium
((4.1.1) heat on a hot plate to boil) were reported 1.73 %~51.19 % as a mass fraction and 1.2 %~2.4 %,
respectively. Those of determination of water-soluble potassum ((4.1.2.1) rotary shaker) were reported
1.71 %~26.72 % as a mass fraction and 0.9 %~2.1 %, respectively. These results indicated that each
method has acceptable precision for determination of total potassium or citric acid-soluble potassium or
water-soluble potassium in these concentration ranges. In conclusion, those results demonstrated these
methods were validated for the determination of total potassium, citric acid-soluble potassium and
water-soluble potassium.

Keywords  total potassium, citric acid-soluble potassium, water-soluble potassium,
Testing Methods for Fertilizers, harmonized collaborative validation
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