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1. [FC®HIC

E R 72 G PR OB E 03T e, FASENZFV T ISO/IEC 17025 (JIS Q 17025) VO E R FIHA S5
U2 D E FEE MR OB 2 N EER SN TV D, ISO/MEC 17025 T, [EES - EF B S T %
UPEDHERRS N FIEEZRETHIEEZ TR TA. FAMIC T, IEEHGRHE S CTED LI IO FE
R VIR DE B L OCBOBE I TETICHONT, ZOMEZFHEL -, BAMICEE LA S
L, MEEHESRERIE D ICINER L T D, JEREO S XIS R T IEE BLEL QOB MK ER SR EIC LY, 4
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AE R SRBRYE D NN AR S T2 KRB TE L Z DWW, IS XA TETE (R ROEEETER) 25D - 5 IER o
Lok (R BRI L DR BRIE D 24 e (SLV : Single Laboratory Validation) 32 fi® L, F-+/&ESIZZ D
BN ORI HEBEOMRAE (EEERBR=EICL2RBEOZ Y M/ (MLV : Multi Laboratory
Validation) ) Z i LT 5. 205 H =M FHHUEE OMEREFR AL, BERO SRS A AR S OFF RICKY
W ERNCRHIE L TNy, ARl [E BRI ME L X2 58 ] L [ BB 12 L5 2 Y MEAERR (HCV : Harmonized
Collaborative Validation) F1EIZLDRHMIZITH728, EE/RAKTDOAK (Ca0) EL THESN TWDAIK 25
Je OV IR O 3L [RRER 2 FE L7 DT, £ DO EZHE T 5.

72k, ARILRFBRIZ IV TR L 7 e [F R BUR O B B M RBR 1T, JRAOKPER O T3 Fnoo A B AEE
DER 7 OEVEVERRRHEZFEFZE (B OAIK, LR O~ Ty Do3Hr) | (LLT, TERFEFRZE L
W) IO CERENT.

2. MRBIVAEE

1) HEMEBRARMNRUEREBRAKHORR

AR LRt L CODTE TR AR, (LAAEEr, T3E75IRAEEL, LW ITWERE AR, WA K, HEAE, B
AIEEH QRO AR (BE 9 TED &, T5UEIEIENEE), (LR, T 275 URNEer, HEAE & UL & IEEL (6 fit
D) IZOWTIL HBAIE 500 pm OS2V EIETHET, JLSWITWERERCEL, 1A K K OME R AR (3
M) IZOWTILHBAE 212 um OfESDNEEIETHETHFE-IRE L. 2, A IKIZOWT,
DNFENEL 7oA PREREBRIEOPERER A D, Tl L TODIEEIOEL G EI A 22752 Table 1 O LBVIRIEAFLE -
RAL, HBEAZ 500 pm OS5V A mm S, iR AR (1 8 2L 7. Zhboosh, BBRHE 2212
5 FEEONERABRNL, AIKERITAK 9.5 g, AIEMEAIKIZAK 3.8 ¢ xR AR ELRITIED
FEEHT L 54 R Fe L TR Ef LT,

VIRSTATBUE NRMOKPET B 2 it o 2 — AL 2 —
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A CRBR e B A A3 2506E 270 {8 (54 X 5) IZELBERZ W TT o Z AICE SR L, 3B 7RI L7z,
DO LIS OB DEE R 2 O THEAEZ 2 10 HF Sk, WEMRER RS LT.
WIZ, REREEH 22T 5 FEOEENOEIEA IZZ2Eh 2 E9 oL, 1 3RBRE ISR 32 I RS
AEHEL, ZIRRBRE AT B2k 2 Y L7z

PPEMERRER R AN T, Rt O FEITRRBIC A U e, BB RIS K OEEL O S E A R STz
%, LEEER AR 2 AR S IR = ISk LTz

Table 1 The preparation of simulated fertilizer

The mixing ratio of

Material(Reagent) Grade the materials
(%)
Calcium carbonate JIS K8617 1.7
Maganese( Il ) sulfate penthydrate JIS K8997 3.0
Magnesium sulfate heptahydrate JIS K8995 3.0
Magnesium Phosphate Octahydrate >95 % 10.0
Sodium sulfate JIS K8987 40.0
Boric acid JIS K8863 3.0
D(+)-Glucose JIS K8824 39.3

2) ¥EERURBR
B RBRBIZHREL CWOARY N L —h CUIENR) ,, <=7 v B OVR A iT st 2 AL 7-.

3) HEBRAE
IR A OVRTEAME A TR O}z ONAIGE 1L, Table 2 D L33V fEBM S BR E D K- 3BR 1542 V. 7083,

BEZEDT-W, KRR TED 7o ——k(Scheme 1 & T Scheme 2) 7~ L7-.

Table 2 Component and Measurement

Test item Testing Methods for Fertilizers (2019)
Component
number Measurement
1 Total lime (T-CaO) 4.5.1.a Flame atomic absorption spectrometry

(4.1.2) Incineration-aqua regia digestion

2 Soluble lime (S-CaO) 4.5.2.a Flame atomic absorption spectrometry
(4.1)  Heat on a hot plate to boil with hydrochloric acid (1+23)
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5 g analytical sample Weigh to the order of 1 mg into a 200-mL - 300-mL tall beaker.
I

Charring Heat gently
Incineration Ignite at 450 °C £ 5 °C for 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 watch glass to digest
I

| Heating | Slightly move the watch glass and remove acid
I

| Standing to cool | Room temperature

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

| Heating | Cover with a watch glass to dissolve
I
| Standing to cool | Room temperature
I
| Transfer | 100-mL - 200-mL volumetric flask, water

< 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 interference suppressor solution

< Water (up to the marked line)

Measurement | Atomic absorption spectrometer

Scheme 1 Flow sheet for total lime in fertilizers
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| 2 g analytical sample | Weigh to the order of 1 mg into a 500-mL tall beaker
< About 200 mL of hydrochloric acid (1+23)

| Heating | Cover with a watch dish, boil for 5 minutes
[

| Cooling | Immediately
[

| Transfer | Water, 500-mL volumetric flask

< Water (up to the marked line)

| Filtration | Type 3 filter paper
|
| Sample solution |
|
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 2 Flow sheet for soluble lime in fertilizers

4) HEFBRARHOHEMRER
TUPAC/ISO/AOAC DHEAERER 7 haL 1t 2 OHEHERBRIZHE, 1) ICkihi S =45 100 3UEHC
DN, FFEFEDZFCNTHEEIC W T, HBalEHT D& 2 5T T, £3BRE B3 2 I akiR s
RS AT.

5) HFEHER

RERIZSINUTE 11 BBREE OSRBEETHEA LR YT EEII L T LB THA. BRI H
MOSICE 12 H 18 B XTI, FREFNORBREICE VT 1) ICKVEMfT S48 20 38 CAIK 28 XX
AYAMEA IR DA BANORBRERITIE 10 30D %, £K3UBHT T2 3) DRER FIEITHE>THOM LI,

- T rak sttt W LS (BERIERT AA-6300)
o« MSTATECE N EAOKPEY B2 il # —4h P £ % — (Thermo  Fisher iCE3000)
o JSTATEOE NEMOKENEZ 22—k % — (Thermo Fisher iCE3000)
- MSZATEOE N BMOKEN L 2Bt 2 —iliE ' #—(HSL Z-2310)
- MSZATEOE N BMOKENE L 2Bt 2 — 4 EEr#— (HSL Z-2310)
« JRSEATBUE NEMOKPEH B Z i #— @M % — (Thermo Fisher SOLAAR M5)
© MRNTATEOE NRMOKPETH B 2 2 E o 2 — A8 (B ERT AA-6800)
BRIV ARRME RS A IS T8 (BEHERUERT AA-7000)
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© RV EEMR RS 22 T8 (B EERUERT AA-7000)
« RZVUEEMR S SIS T8 (BEERUERT AA-7000)
- dbfEAREE RS A = T (B EERUERT AA-7000)
(50 &IE)

3. BMRRUEER

1) #EFEBRAFEHOHE R

Tt FEOZ NN DA SN2 10 30 2 SO T TONT L7 B B MR BR O s OF EH1E (%)
J O DRAEIZ DN T — B & 7 B AT DG S T st B2 W TR U DM TEEYE(R 72 (s,) , alURHHIAZE
MR 7 (spp) & Table 3 (R LT2. EHIT, JEEFERBIEI RSNV CWD R M B E O B % (CRSDR) K UV
AUHIBEL Y (3 1) U7 = ) B BUE HE(R 22 (6 ) % Table 3 IR LTZ.

BYEMEOHIE X, TUPAC/ISO/AOAC DOFEfEiER 7 b O FlA%E 25 |25 BRGE O /5 e 2 i 975
728, BRI DU T Cochran DR EZEEMELTZ. EORER, T X TORTIZIHB W THMUEIZRERD B
ST2DT, ZHDFARIZ DWW T— Bl B BT a FER L, A TIEEMER 2 (sp) K OFUBHEAR MR 722 (spp) &
Ko, HIENXGL 2D ICE P TEERER 22 (s,.) R L T2, Z OSSR, AliRMEa K O B ARk 2 FRE, §XC
OREFCHIER (K 2) 7L Tz, &kIZ, TUPAC/ISO/AOAC DO FHERER 7 1 h=L (1993) 1Y o) = (X
3) 2 W T EME DR EEAT TR, T X TOHHTHEEHZ B W THIER (GR 3) 2l /2L T2 b,
ST HEREHISE CHAHZEEMER L. 728, BEDD, X 4 [TLo TOHTHE 28 Toad B R Y R 25
(spr) EHEHLIZEDA, WTNORLSHHEE W R BUEER 2 (6 p) LHBRL TH3 /N SWE TH - 7.

&r = CRSDg X X/100 <o (D)
ss <050, =056g -+ (:2)
spp < 030, = 0.36y -+ (3 03)
Sher = V/Sr? + Spp? --- (X 4)

O g HEE = ] R B TR 22

CRSD g : JEBFERABRIAI RSN TO D E H U AL (S8 F A B AR R 22 (%)) D B %2
X i fE Spp © PRI TR 22

op UM AATO B BICE & LI R & sy PHTIR HE(R 22

Sper | PFTRERE 25 ToRlU} TR A YE (R 22



1K A K OV R A PR OO I E 15 O PERE R A 81

Table 3 Harmogeneity test results of total line and soluble lime

Z ~ T ~h -
No.of %3 (RSDR® 6g%  s5.© 0.56%" spp®  0.30r D Spar?

sample op)” (%) ()" (0" (" ()" ()" (%)

Component Sample

Industrial sludge

i)
ot 10 3611 25 090 028 045 ¢ 021 028
Compost 10 13.78 3 041 006 021 0121 0124  0.13
Total lime Compound
(T-C:0) P 10 10.69 3 032 006 016 003 011 007
Composted sludge 10 1.98 4 0.08 0.0l 004 001 0.3 0.02
fertilizer 1
Composted sludge 5| 5o 4 0.06 002 003 o 002  0.02
fertilizer 2
Slaked lime 10 6139 25 153 039 077 029 028 049

Fusedmagnesium 1o 2747 55 069 016 034 013 018 021

phosphate
Soluble lime o i
Slag silicate fertilizer 10 29.61 2.5 0.74 0.13 0.37 0.091 0.092 0.16
(S-Ca0)
Mixed fertilizer 10 7.79 4 0.31 0.09 0.16 0’ 0.06 0.09
Simulated fertilizer 10 0.91 6 0.05 0.04 0.03 0" 0.02 0.04

a) Grand mean value ( n = 10xnumber of repetition(2) )

b) Mass fraction

¢) The aim of Rerative standard deviaton of reproducibility in Testing Methods for Fertilizers 2019
d) The estimated standard deviaton of reproducibility calculated based on CRSD

¢) Repeatability standard deviaton

f) Parameters for the determination of repeatbility standerd deviation (S;)

g) Standard deviation of sample-to-sample

h) The value for the test : s, < 030, =0.36

i) Standard deviation of sample-to-sample including repeatability Sp +r=m

j) When the variance between groups <the variance within a group, sy,” was considered as 0

2) HEFEBRABERVNNIERTE

F BB ST L FRBREGE A Table 4-1 KON 4-2 [TR LTz, & RIID S HTEEIORE % ITUPAC
DILFEFRBR 7 B a3 MG TREHMLEL L7z, SRBREGE DA U Z R 27212 Cochran OFEE K Y
Grubbs DI EAFMEL7-. 7085, BEBRICSMULT 11 RERE DD, A K4 B XX AITEMEA K O AR IS
LIZRBRENZNEN | RREDH 7720, KHRREH OHrRBR =R 10 RBRECTHD. Fi2, AIKEE
1%, BB ERBUC KO B TRBR AR AL & 72072 1 RBRE DO | B EBREREEL R LTZ. TOREE, 10 3R
BREE DORBRAGEC, ARARRIZOWTL S R OREI OIS | FEORET 2 MBREOREEI I UEEL
TSIz, Fo, AEMEATRICOW T S BB OREIOY S, 1 A ORET 2 BBRE K OV 1 FEHORE
T 1 BREOWEEIIIUELL THIES L.
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Table 4-1 Individual result of total ime (%)a)

Lab IDb) Indufs m?.l shudge Compost Compgund Cosnllulzi?ct:ed CO:]:ﬁli)gsf‘:[ed

ertilizer fertilizer fertilizer 1 fertilizer 2
B 37.74  37.25 13.94 14.00 10.76  10.78 201 202 1.51  1.50
C 36.23  36.30 13.85 13.66 10.56 10.39 2.03 201 1.57 1.58
D 36.63  36.20 13.88 13.77 10.62 10.40 202 202 1.58  1.53
E 36.89 38.34 13799 .9 10.74  10.63 202 2.04 163  1.58
F 3573 35.99 13.88 13.72 1062 10.64 1.95  2.00 153  1.54
G 3639 37.25 1431 13.56 1091 11.03 212 215 1.70  1.63
H 3594  36.33 13.47 13.73 1026 10.37 1.70Y  1.70% 1.59  1.49
I 36.06 36.03 13.48 13.59 1034  10.32 1.96 1.96 1.56 1.54
J 3445 35.53 12.83  13.29 10.09 10.15 1.98  1.96 1.44  1.43
K 36.16  35.64 13.81 13.70 10.56  10.39 1.999 1.88° 1.55 148

a) Mass fraction
b) Laboratory identification
¢) Outlier of Cochran test
d) Outlier of Grubbs test
€) Outlier of test failure
Table 4-2  Individual result of soluble lime (%)3)
Fused - .
LabID”  Slaked lime magnesium Sl?g tsilll.lzme:te Mixed fertilizer Sfﬂrﬂl;t;d
phosphate

A 6433  64.78 28.51 29.50 28.92 27.66 771 7.58 1209 1279

B 65.10  65.29 3029 31.17 28.74 28.99 777 7.84 0.572Y 0.593"

C 6821 68.63 3091 31.33 3091  30.69 790 782 0.837 0.856

D 65.17 65.31 30.09 29.89 29.04  29.02 730 732 0.840  0.893

E 68.40 69.11 30.98  30.03 30.07  29.94 787 798 0.701 0.821

G 6851 67.26 31.11  31.39 29.99  30.98 8.16  8.06 0.794 0.834

H 6595 66.04 2933 29.96 2921 29.24 727 7.82° 0.779  0.779

I 67.02  67.69 30.68  30.43 29.78  29.82 8.17  8.07 0.854 0.835

J 6295 60.86 30.51  30.90 29.71  30.09 754 172 0.889  0.896

K 63.41 64.97 29.99 2923 28.56 28.51 748  7.58 0.753  0.808

a) ~¢) Refer to the footnote of Table 4-1

3) BHTRERUVEMBEREE

SR Z RN T RRBR AR (S ZO B U7 M, DT ER 22 (s0) K OV AR R 22 (RSDy) , IO
(2 EE T PR B VE(R 72 (sr) M OVEE TR A BLAR SHE ME(R 22 (RSDR) % Table 5 (2R L7z,

K2 EOFEEIL 1.55 %~36.35 % (H &%) THY, ZOPHTEEER 2 (s:) 1% 0.02 %~0.50 % (EH &=
), DM TARXHZEHESR 22 (RSD) 13X 0.8 %~2.3 %, M FBUZEHER 2 (s) 1F 0.05 %~0.86 % (E &5 3%),
SE[H P B S R 22 (RSDR) 1% 2.3 %~4.3 % CTh-oTo. AIEEMEA IR OFEIMEIL 0.823 % ~65.95 % (H &
) THY, TOPHTIEHERZ (s0) 13 0.04 %~0.70 % (E &%), PHTHXHERER 7= (RSD) 1 1.0 %~
4.6 %, =M BEHAEERZE (sr) 13 0.05 %~2.22 % (EH &7 R), ERHIHS IR ZE (RSDr) 13 2.6 %~
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6.6 % ThHo7-.
WD DR TR RHZE AE (R 22 (RSD,) Ko OVEE 8] BT BLAH o B YE IR 72 (RSDR) & IERHE SR A 0D 2 4 MERERE D
TN RSN TWDEREL ~JUICB T ARG E D B ZOFFRFIHN THHZ D, AIEOIE B X [FIFER L
OMREREEIZHE AL CWAZ LR LT

Table 5 Statistical analysis of Collaborative study results for total lime and soluble lime
Labs Mean” 5, RSD” 2*CRSD,” s RSDy" 2*CRSDy’

Component Sample
p@)” (W7 ()7 (%) %) (%) (%) (%)
Industrial sludge 10 3635 0.50 1.4 2 086 2.4 5
fertilizer
Compost 9(1) 13.69 0.23 1.7 3 0.32 2.3 6
Total lime Compound
(T-C30) cortiliver 10 10.53 0.09 0.8 3 0.25 2.4 6
Composted sludge
eortiler 1 8(2) 2.02 0.02 0.9 4 0.05 2.6 8
Composted sludge 10 155 004 23 4 007 43 8
fertilizer 2
Slaked lime 10 6595 0.70 1.1 2 2.22 3.4 5
Fused magnesium 10 3031 0.46 15 2 079 2.6 5
phosphate
Soluble lime ¢ <ilicate fertiliz 10 2949 038 13 2 088 3.0 5
(S—CaO) ag siicate 1er cr . . . . .
Mixed fertilizer 9(1) 7.77  0.08 1.0 4 0.27 3.5 8
Simulated fertilizer ~ 8 (2) 0.823  0.04 4.6 6 0.05 6.6 12

a) Number of laboratories, where p=number of laboratories retained after outlier removed and (¢ )J=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

e) Repeatability relative standard deviation

f) Criteria of repeatability relative standard deviation in Testing Methods for Fertilizer 2019

g) Reproducibility relative standard deviation

h) Reproducibility relative standard deviation

i) Criteria of reproducibility relative standard deviation in Testing Methods for Fertilizer 2019
( As for precision, the permissible level may exceed them by a factor of 2.0)

4. FEO

MR RRER 1 (DG S T A K 4 B e VAT R P A RERBRVE I DWW T, 11 FRIBR=E T4 5 FlH (10 /20 o
Bt S [RIEERZ F2f L, SBR[ O P HRg 2 A L7z,
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ZDRER, AIK RO 1.55 %~36.35 % (E #577R) OFPHIZIVT, = W HBUE R R 72 (RSDr)
1% 2.3 %~4.3 %, FIEMEAIKONEIE 0.823 %~65.95 Y% (E &573) OFIPHIZISUNT, = M FFEUHE X2 HE
72 (RSDR) 13 2.6 %~6.6 % Tdo7z. ZIHOD = W B HE YR 72 (RSDr) 13, AEBFEFRERTE D 2 L M fERE
DFIMEITRSN TODFRIEL ~) BT B E O B 2O AN Th-oT-.

A BIRET L7 BR T B OMERRIE, BEICH BRI L ARBRIE DO Y MEE O (MLV, SLV) 38Tk
0, EEHERBRIEDOVERERUED Type C(MLV K& O SLV) X% Type D (SLV) EL CREBSAL TR, LLED
FERLD, EERAIERELS NS L RIRBRIC I 2 Y MR (HCV) S 718 LT, B BRIE OPEREM
HeD Type B(SLV K ONHCV) EL T3 52 L3 Al EL 2o 7.

&

He[m FBR O FE Nt 12 T I THE EU T AR E IR AT ek &= M O 3R R ~ 2N el s Ly o7
rufk it W) T, A7V ERHR AL #IR T, A7V IR JIE T8, RoL ek 22
AL N AL E B A S ORI E AR L ET

X m
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Performance Evaluation of Determination Method forTotal Lime and Soluble Lime in
Fertilizer: Harmonized Collaborative Validation

ARAYA Hisanori! and KATO Kimie !

"Food and Agricultural Materials Inspection Center, Sapporo Regional Center

It has been verified performance that determination of total lime (T-CaO) and soluble lime (S-CaO) 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 lime and soluble lime 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
(RSDR) of determination of total lime were reported 1.55 % - 36.35 % as a mass fraction and 2.3 % - 4.3 %,
respectively. Those of determination of soluble lime were reported 0.823 % - 65.95 % as a mass fraction and
2.6 % - 6.6 %, respectively. These results indicated that each method has acceptable precision for
determination of total lime or soluble lime in these concentration ranges. In conclusion, those results

demonstrated these methods were validated for the determination of total soluble lime.

Key words  total lime, soluble lime, Testing Methods for Fertilizers,

harmonized collaborative validation

(Research Report of Fertilizer, 13, 76-86, 2020)



