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#3A TREMEA- 13D ENET=2Y 7 R ki

(HEDH %)

%3 EREeE TR T SEEMED APR STy EES
! (T-N) 223 (A-N) (C-P20s) (W-K20)
0 1490 14.94 1058 10.60  10.74 10.77  13.00 13.12
7 14.80 14.82 1022 1054  10.68 10.81  13.04 13.14
13 14.80 14.83  10.44 1049  10.85 10.87  12.87 12.89
19 14.87 1493 1072 1077  10.72 10.76  13.02 13.11
25 14.74 1506  10.39 10.70  10.67 10.80  13.12 13.27
31 1465 1475 1053 1058  10.66 10.70  12.93 13.01
37 14.70 1479 1051 1052  10.80 10.89  12.90 12.92
43 14.94 1501  10.48 10.49 10.69 1079  12.92 12.95
49 14.65 1470  10.47 1049  10.67 10.69  12.92 13.19
#F3A  (FiX) (E &% %)
3 <PEtEE+ e~ T EMEIFHFH#
(C-MgO) (C-MnO) (C-B203)
0 318 329 0359 0381 0214 0.214
7 316 327 0.357 0368 0194 0.208
13 326 335 0348 0370 0196 0.204
19 317 322 0.363 0363 0201 0.203
25 311 319 0345 0367 0207 0.214
31 323 326 0371 0388 0192 0.202
37 312 317 0.329 0.347  0.199 0.206
43 319 322 0.352 0.363  0.210 0.210
49 310 313 0337 0346  0.194 0.199
7<3B EVEYEB-140 2 EMEE =21 7 7 Rk il i (B &5 %)
i Z;%:?ﬁ AIYAED AT IKEENED AR REEMENE
223 (A-N) (S-P20s) (W-P20s) (W-K20)
0 7.94  8.09 9.13 9.14 6.66 6.74 8.18 8.23
4 7.98 7.98 918 9.23 6.77 6.79 8.15 8.16
10 7.96 8.0l 9.12 9.13 6.65 6.67 828 829
16 801 805 9.19 9.26 6.65 6.66 823 827
22 8.02 8.06 9.25 9.33 6.72 6.77 8.17 847
28 7.98 8.00 9.10 9.13 6.69 6.71 8.17 828
34 7.93 803 910 9.11 6.6 6.73 827 854
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#3B (fix) (mg/kg)
o~ OFH# JIRIT L =y
" (As) (Cd) (Ni )
0 301 323 392 411 36.7 383
4 296 3.07 426 4.27 37.7 377
10 293 2.9 415 419 36.9 378
16 2.88 297 417 419 36.9 371
22 291 298 3.95 399 381 39.0
28 301 3.08 370 378 36.3 36.6
34 3.06 3.10 443 444 383 391

#*3C HUEWEC-12-20 T =2 > 7 iR ks

=

(LR 5 %)

. Ty 0JURE A B B IR A R H

' (T-N) (T-P20s) (T-K:0) (T-C20) (0-C)
0 4.77 4.79 8.64 8.64 0.607 0.619 5.99 6.03 204 20.6
8 4.57 4.75 8.46 8.49 0.553 0.561 5.76 5.82 20.0 20.1
14 4.71 4.78 8.52 8.53 0.560 0.564 6.03 6.08 20.1 20.9
20 4.67 4.72 8.59 8.59 0.538 0.541 5.84 6.17 20.7 20.8
26 4.67 4.69 8.56 8.61 0.572 0.573 6.20 6.30 20.2 20.3
32 4.79 4.80 8.62 8.63 0.583 0.588 5.62 5.66 20.1 20.3
38 480 4.81 8.72 8.76 0.610 0.614 590 5.95 20.2 20.4
44 4.62 4.69 8.53 8.57 0.524 0.532 5.42 5.44 204 209
50 463 4.66 8.73 8.76 0.611 0.623 5.78 5.78 19.0 19.2
56 458 4061 8.48 8.54 0.605 0.608 5.79 5.87 19.9 20.2
62 458 461 8.59 8.60 0.570 0.579 5.77 5.82 19.3 19.5

#3C (fix) (mg/kg)

s Py THEA 4 B 0% ARITN

et (T-Cu) (T-zn) (As) (cd)
0 583 587 963 991 22.1 22.5 1.81 1.84
8 575 591 991 992 19.2 20.3 1.83 1.85
14 567 586 1,015 1,015 20.7 21.1 1.79 1.82
20 582 582 982 988 21.8 22.1 1.78 1.78
26 545 547 991 996 22.9 23.1 1.84 1.90
32 561 575 1,000 1,004 22.4 22.9 1.82 1.82
38 570 571 985 996 22.7 22.9 1.77 1.79
44 567 569 981 992 21.7 21.9 1.83 1.83
50 571 579 1001 1003 19.8 20.0 1.82 1.88
56 587 589 996 1002 21.4 23.7 1.85 1.91
62 554 561 997 1006 21.1 21.6 1.77 1.82




20174 UERRAEEEM L OB — R E MR Al —

179

#3C (i) (mg/kg)
. 7K ER % ZA=UN &
3 .
] (Hg) (Ni) (cr) (Pb)
0 0464 0470 733 743 786 81.2 36.4 365
8 0448 0478 742 746 80.5 80.5 351 351
14 0.443 0473 783 787 75.4  79.4 36.1 369
20 0511 0514 727 743 81.8 829 353 353
26 0501 0503 733 734 86.6 885 354 359
32 0462 0479 773 774 80.4 81.2 36.0 360
38 0506 0.514 747 749 791 79.4 353 358
44 0488 0509 716 726 795 80.2 353 357
50 0483 0520 759 763 83.1 84.0 355 360
56 0466 0476 761 76.3 80.5 821 36.8 37.3
62 0466 0476 743 74.4 772 79.3 34.6 351
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28 7 H 1% J O 34 2 A #%30F ONCHEYEY)E, C-12-2 DFBFHHERR ERE (07 H), 87 A%, 147 A, 207 A #, 26
A%, 327 A1, 38 H1k, 44 7 A1, 50 » H 14, 56 7 H % & 1Y 62 » A # £ CoRE A I QN [ Ol &
OSEEJEN N EERR O TG Fea 3K 4-1 KO 4-2 (R LTz, ZEMEOFHML, #58H ORI fEE %
[B] D) E DS Z VT 1SO Guide 35:2006 (IS Q 0035:2008) 8% 2 & |2k D FNETIT-o72. £, (d) =X
FeON(e) LY, #& A & OV e D [RlR n’*’i@ﬁﬁé‘(bl)&()\ﬂﬁ(bo)%*&)t wiz, (XK V(g Xk
Y, TIROIEHERRZE (s) K O EHR OB E OFRUERRSE (55, ) 23K DT, MR EFROMEE OFEHERRE (55, ) & t
ft (toos7—2 ) & R UTMELBIZOHTHE (|bq |) & LLERLT-.

TORR, FRHEWE A-13, FHEYH B-14 L OFEHEME C-12-2 DETORBFEIICIBNT, [by| < sp, ¥
toosr_z 7RV, HEIIABELITRD LM o7, ZHICKVIEEYE A-13, IEHEY'E B-14 K OMEHEYE
C-12-2 DFBFER I, T=XV TR ENIG 44E 14 1, 24£ 10 7 H, 54 2 5 H ML E ThH-7-.

T T
b, = ;(xi -0y — )_’)/;(xi -x)? e (d)

b0=)7—b1f ”'(e)

T T
1 1
s = —§ Gi=9)? = |7— E (i = by — byx;)? wee (f)
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- (g)

T
Z(xi — x)?

HITEHEHE: |bq] < sp, X togsr—2 e HE TRV (ZE)
[b1] = sp, X toosr-2 AR THD (RNEZE)

T: #BRIMEEL (A-13(9 [E]), B-14(7 [8]), C-12-2(11[=]))
xi: PRI RIEORERENE A HE=2V 7 i H £ TORRRER (H)
x: x; OFEIEH)

yi: E=HV T E G B ORIE B fE

y: y; ORBREAE ORI E

b,: [EIFEFROMEE

by: [EIFEHROYE) T

s TRIOMEHERRZE (HEETR 2 (v; — 9;) OIEYER )

Pt x (KT 2y DO FRINE

Sp,: EUFEFROMAE OFEHERR S

toosm—z: UIE(MMRIAEAKE a=0.05 BHE T-2)
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£4-1 FEHEWE DR EIEDT =2 L 7 s O Al B

) 5 (1) 53 BT s SR HE
SRR Y x y by D by <N sp, o)
(mon) (%) ( % )j) % ()" < % )” ( % )”
mon. mon. mon.

(FEHEM'E A-13)

wEHERLE (T-N) 249 14.826 -0.0023 14.88  0.104  0.0022  0.0052 O
TUoE=TPEZESE (A-N) 249 10529 -0.0006 10.544 0.108  0.0023  0.0054 O
ERMVANE (C-P.0s) 249 10751 -0.0011 10.779 0.064  0.0014  0.0032 O
IKIEMENNE (W-K20) 249 13.017 -0.0014 13.052 0.106  0.0022  0.0053 O
EREMEHE 1 (C-MgO) 249 3201 -0.0021 3254 0.049 0.0010  0.0025 @)
PRME~H (C-MnO) 249 0358 -0.00042 0.369  0.012  0.0002 0.00058 O
IAMEIFHFE (C-B:0Os) 249 0.204 -0.0001 0.207 0.006  0.0001  0.0003 O
(FEUEY)'E B-14)

TUoE=TME#E (A-N) 163 800 -0.0002 8.01 0.03 0.001 0.002 O
AYANEY ABE (S-P.0s) 163 9.17  -0.0007  9.18 0.07 0.002 0.006 O
KM AUlE (W-P20s) 163  6.71  -0.0004 6.71 0.05 0.002 0.004 O
REEPEANE (W-K20) 16.3 826 0.0049 818 0.06 0.002 0.005 O
(FEHEM'E C-12-2)

wHELE (T-N) 31.8 470 -0.0018 4.76 0.06 0.001 0.002 O
DA AR (T-P20s) 31.8 860 0.0009 857 0.09 0.001 0.003 O
AN A& (T-K20) 31.8 058 0.0003 0.57 0.03 0.001 0.001 O
K48 (T-Ca0) 31.8 587 -0.0048 6.02 0.21 0.003 0.01 @)
FHk3E (O-C) 31.8 20.16 -0.0143 20.62 0.44 0.01 0.02 O

Q) TEMEYEA- 1R OREBRSEE H MO EER L T49r AR EFTE=XI T
FEYEYE B- 14 IR 8 O BR I 0 H 2 DI H L T34y H FTE=4U 7
FEUER) ' C-12- 2| X itk ORRBR IEHE B O EEH L C62r H R ETE=XU> 7

b) FRELELPIEIDORERIZNE A DF=2V 7 F i B ETORBEEEM OFELE (H)

C) IEYEMVEA-13DFRER pAE DR IIME (77— 2%k = BRS04k (9) X O TakER % (2))
FEEUEN) ' B- 140D 7R Al A O TR (77— 2 % = SRR S [m1 5k (7) x O kg (2))
FEUER) ' C-12- 2005 B0 AR DR B (77 — % = B IEhE 15k (11) X PHT3ER%L(2))

d) [ElmERRO/HE

e [RIFERROT) T

f) FRlOEHEEE

0) (Bl EAROME & OFE R 2

h)  Sp, X toosT-2

D OIF%AITHEAE L THEXIIABELITROLNT, LMLy

|b1]| < sp, X toosT-2
D FHOWIE RS R
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£A4-2 AT DR EVEDT =2 7 s O3l
oo 753 B s 1
BBy O T ho sh D e
/k /k /k
(mon.) (mglkg) (mg g) (mgkkg) (mglkg) (mg g) (mg g)

mon. mon. mon.

(FE 4 'E B-14)

UFE (As) 16.3 3.01 -0.0001 3.01 0.08 0.003 0.01 O
FRI 2 (Cd) 16.3 411 -0.0001 4.11 0.25 0.01 0.02 O
=4V (Ni) 16.3 37.6 00150 37.4 0.87 0.03 0.07 O
(FEUEH)'E C-12-2)

#i4 & (T-Cu) 31.8 573 -0.1916 579 12.8 0.20 0.45 O
i gn 45 (T-Zn) 3.8 995 0.1771 989 10.2 0.16 0.36 O
% (As) 31.8 217 00044 216 1.18 0.02 0.04 O
FR37 2 (Cd) 31.8 182 00002 1.82 0.04 0.001 0.001 O
k4R (Hg) 31.8 048 00003 0.48 0.02 0.0003 0.001 O
=4 L (Ni) 3.8 750 0.0019 749 2.01 0.03 0.07 O
a5 (Cr) 31.8 81.0 00008  80.9 2.93 0.05 0.10 O
£ (Pb) 31.8 358 -0.0030 359 0.70 0.01 0.02 O

S IDE B e 3 ]

3) IBHEIIREMBEOEIR

EM BT =2V TR A T o T fE B, BLE M CREMEM)E A-13 1XERGEERR E D 34F 7 7 H M, R
W B-14 1XBAHERR T D 2 45 7 » A W, 1ZUEYE C-12-2 ITRRFHERR END 4 4E 11 » A M OZ2 e h
Etm\éj/l/f:.

4. F&OH

FAMIC %, JERISRREEEME L CEEDE A (FEILAAEEL FAMIC-A-13) , fEYEY'E B (K@ b Akt
FAMIC-B-14) K OMEWEW'E CHBIRRELIEE FAMIC-C-12-2) O Zh IR & #esR 4570 12T =XV 71k
HEMZEMERBRAEFER L7, ZO R, HEUEYE A-13, B-14 K1 C-12-2 D455k B 1503 BR R AE O -1
1L, WITNORRSL NG E B BEOE R R A2 52 13-z, £, B % 1SO Guide 35:2006
(JS Q 0035:2008) ®' & & & I HRNTL, ZEMEAEREML72L 25, FEHEMET A-13, B-14 K O} C-12-2 (2D
TRAHMERR ER, 54 3FE T AM, 247 7 A, 44 11 7 A O TORERER /7 DR E DRI .

MBI R REAEEN E ORBRER 5y D R 2 B AR T 2281%, FIRFEOFMEMEF EIZH 5T 0b0EF %
s, —J, BB ORIEEDE L, EWNIZITMICERL TOHL6E720. I, BN TRIASh TODIE
B RFHE HEY) B X TR N E OB A OIEEHR 4y o OV ORBR T EN RSN TRELT, 72, TaE [T oI
BRI ED EH ERIS L TR, ZOLO 7 BLEDD, ZOREHEYE OF| FEHEDS, JEEF 8T DS HEE i
PRICEERT HLZAITREVS D EWIFFS LS.

X

1) MSATBOE NEMOKETH 22 it 27— (FAMIC) < JIEEH AT MER B OB AR H 75 Fhoc
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<http://www.famic.go.j p/ffis/fert/sub6.html>

2) ISO/IEC 17025 (2017): “General requirements for the competence of testing and calibration laboratories’
(NS Q 17025 :2018, [FRERFT M O IEBEBIDREIIIZBE 5 — AR BRI )

3) BOTHTY, BEHFIM, JRFFE, BRI, fHEEN, REEF, SORULF, HEHEEF, BHEE,

SEHBON 2012 AR EBRREEEYE OB % — 15 IESEBENEEL FAMIC-C-12—, ILEHIFSE @, 6, 84~100
(2013)

4) MEIE—, \RFFE, BAAIL, FOCT), REFE 7, AR, ARE, BEHAIH, AHHE, A
PRI :2013 4R ERREAERE M E O B % — M AL AR IE R FAMIC-A-13—, JERMIFFEH i, 7, 95~
104(2014)

5) [rEsie, BoCHTY, BB BT, KRR, TS, BRRER, INEE —, B, saRiH, A
MR, AR, BHHHIR 2014 5 BRI EY B OB 7 — S @ L IEE FAMIC-B-14 R
—, EEHFZEER Y, 8, 140~152 (2015)

6) FKICETY, BTEBE, \AKRF R, REIER, FARRKR, AHHiTE:2015 FE ERERREHEEYE OB
5 —1GIEFR R R FAMIC-C-12 O FFR8GE—, JEEMFZEHE, 9, 145~169 (2016)

7) 1SO Guide 34 (2009): “General requirements for the competence of reference material producers’ (JIS Q
0034: 2012, MEHEMEEPER DREINCBIT 5 — iR BRHIH )

8) 1SO Guide 35 (2006): “Reference materials— General and statistical principles for certification” (JS Q
0035 : 2008, [HEHEY)E —FBRAEDT=3D DO — M L O 70072l HIL )

9) IS0 Guide 31 (2015): “Reference materials— Contents of certificates and labels” (JIS Q 0031 : 2018, [
HEWE —RAEE L TV ONE))

10) MSZATEGE NRMOKER R 22t 27— (FAMIC) - JIE kSR % (2016)
<http://www.famic.go.jp/ffigfert/obj/shikenho_2016.pdf>

11) 1S0 5725-6 (1994): “Accuracy (trueness and precision) of measurement methods and results— Part 6: Use
in practice of accuracy values’ (IS Z 8402-6: 1999, [l & J5 1 K ONAIE #i5 DG e S (B J UG FE) —
5% 6 0 R HESICEE T OO FE A7 T )
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L ong-term Stability Evaluation of Fertilizer Certified Reference Materialsfor Determination
of Maor Components and Har mful Elements:
High-Analysis Compound Fertilizer (FAMIC-A-13) and Ordinary Compound Fertilizer
(FAMIC-B-14) and Composted Sludge Fertilizer (FAMIC-C-12-2)

Shigeyuki INABA?, Shinji KAWAGUCHIZ, Jun ITOU?,
Shingo MATUQ?, Norio FUNAKI?, Masayuki YAMANISHI?, and Yuji SHIRAI®

! Food and Agricultural Materials Inspection Center, Kobe Regional Center
2 Food and Agricultural Materials Inspection Center, Kobe Regional Center

(Now) Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department
3 Food and Agricultural Materials Inspection Center, Fertilizer and Feed |nspection Department

Food and Agricultural Materials Inspection Center (FAMIC) has performed long-term stability examinations to
confirm shelf life of fertilizer certified reference materials (CRMs), high-analysis compound fertilizer
(FAMIC-A-13) , ordinary compound fertilizer (FAMIC-B-14) and composted sludge fertilizer (FAMIC-C-12-2)
for analysis of major components and harmful elements. FAMIC-A-13 is certified for the concentrations of total
nitrogen (T-N), ammonium nitrogen (A-N), citric acid-soluble phosphorus (C-P.Os), water-soluble potassium
(W-K20), citric acid-soluble magnesium (C-MgO), citric acid-soluble manganese (C-MnO) and citric acid-soluble
boron (C-B203). FAMIC-B-14 is certified for the concentrations of ammonium nitrogen (A-N), citrate-soluble
phosphoric acid (S-P.Os), water-soluble phosphoric acid (W-P.Os), water-soluble potassium (W-K20), arsenic
(As), cadmium (Cd), and nickel (Ni). FAMIC-C-12-2 is certified for the concentrations of total nitrogen (T-N),
total phosphoric acid (T-P.Os), total potassium (T-K20), total calcium (T-CaO), total copper (T-Cu), total zinc
(T-Zn), organic carbon (O-C), arsenic (As), cadmium (Cd), mercury (Hg), nickel (Ni), chromium(Cr), and lead
(Pb). The monitoring long-term stability was evaluated by a statistical analysis of the results of monitoring
stability examination on the chemical analysis of the stock CRMs. The data was performed a statistical analysisin
reference to 1SO Guide 35: 2006. It shows evidence that there were no need to update the certified value and its
uncertainty. From these results of the statistical analysis, the al certified values of the CRMs (FAMIC-A-13: 3
years 7 months after preparation, FAMIC-B-14 : 2 years 7 months after preparation, FAMIC-C-12-2 : 3 years 7
months after preparation) were stable. The CRMs were expected to be useful for the quality assurance and the
quality control in the analysis of major components and harmful elements in compound fertilizers.

Key words certified reference material (CRM), fertilizer, major component, harmful elements, 1SO Guide 35,
long-term stability

(Research Report of Fertilizer, 11, 173~189, 2018)



