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FAA FEEYEA1TOLENEE =2 7 R BRRGE (E &% %)
. EHREE TUE=T SERMED AR YEPEINEL
it (T-N) =% (A-N) (C-P,0s) (C-K,0)
0 13.92  14.03 11.62 11.64 13.20 13.32 13.76  13.91
9 13.99 14.03 11.70 11.74 13.39 13.44 13.38 14.32

15 14.01 14.02 11.94 12.11 13.24 13.36 13.95 13.99
21 13.98 14.00 11.59 11.61 13.19 13.22 13.63 13.70
27 13.99 14.00 11.72 11.82 13.32 13.47 13.55 13.57

F4A (i) (EH D2 %)
o <TEtEHE 1 -l e N EIESES KEEMEIED & IRFEMEZEFR
I (C-MgO) (C-MnO) (C-B,03) (W-B,05) (U-N)

o

3.44 347 0.298 0.318 0.568 0.583 0.444 0.462 2.14 224
342 3.44 0.289 0.303 0.561 0.567 0.452 0.464 2.28 231
3.52  3.54 0.309 0.318 0.561 0.578 0.445 0.453 229 233
3.41 349 0.294 0.311 0.527 0.572 0.460 0.470 2.12 235
3.52 3.54 0.311 0.319 0.555 0.563 0.446 0.452 235 2.36

FAB FEEYEB 14O ERE =421 VB E (EEDHE %)
] TUE=T ALYEED AT KUY AR RN B
" %% (A-N) (S-P,0s) (W-P,0s) (W-K,0)
0 7.94  8.09 9.13 9.14 6.66 6.74 8.18 823
4 7.98  7.98 9.18 9.23 6.77  6.79 8.15 8.16
10 7.96  8.01 9.12  9.13 6.65 6.67 8.28  8.29

16 8.01 8.05 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 8.28
34 7.93  8.03 9.10 9.11 6.69 6.73 8.27  8.54
40 7.89  8.02 9.21 9.23 6.66 6.67 8.07 8.30
46 7.93  7.95 9.27 9.28 6.74  6.76 8.17 8.18
52 7.93 8.0l 9.17 9.26 6.77  6.78 8.35 8.44
58 7.96  8.01 9.25 9.26 6.82 6.82 8.07 8.19
#4AB (FE) (mg/kg)
. OF# HRIT L =v7v
it 1 (As) (Cd) (Ni)
0 3.01  3.23 3.92  4.11 36.7  38.3
4 296  3.07 426 4.27 377 37.7
10 2.93  2.96 4.15  4.19 36.9 37.8
16 2.88 297 417 4.19 36.9 37.1
22 291 2.98 3.95  3.99 38.1  39.0
28 3.01  3.08 3.70  3.78 36.3  36.6
34 3.06 3.10 4.43  4.44 383 39.1
40 2.94  2.99 429 438 37.2 372
46 2.94 298 4.04 4.14 37.4  38.1
52 2.85  2.90 434 437 37.2 387

58 2.82  2.96 435 4.48 36.0  36.5
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F4CD IEHEWME C-12-20 2 EMET =2V o 7 3R B Rk A (E&DFE %)
- ERA 0 AR B AR 4 R IR AL GL TS
] (T-N) (T-P,05) (T-K>0) (T-Ca0) (0-0)
0 477 479 8.64  8.64 0.607 0.619 599  6.03 204 20.6
8 457 475 8.46  8.49 0.553  0.561 576 5.82 20.0 20.1
14 471 478 8.52  8.53 0.560 0.564 6.03  6.08 20.1  20.9
20 4.67 472 8.59  8.59 0.538 0.541 584 6.17 20.7  20.8
26 4.67  4.69 8.56  8.61 0.572  0.573 6.20  6.30 202 203
32 479  4.80 8.62  8.63 0.583 0.588 5.62  5.66 20.1 203
38 4.80 4.81 8.72  8.76 0.610 0.614 590 5.95 202 20.4
44 4.62  4.69 8.53  8.57 0.524 0.532 542 5.44 204 209
50 4.63  4.66 8.73  8.76 0.611 0.623 578 5.78 190 19.2
56 458  4.61 8.48 8.54 0.605 0.608 579 5.87 199  20.2
62 458  4.61 8.59  8.60 0.570 0.579 577  5.82 193 19.5
68 4.63  4.69 8.60 8.64 0.560 0.579 5.85  5.90 19.8  20.0
74 4.66  4.69 870 8.72 0.608 0.611 6.12 6.14 204 20.5
82 4.83 4.85 8.72 8.76 0.604 0.604 597 598 208 215

#4CO (i) (mg/kg)
i ] KiEce-:4 Hidh 4 i O# FIRIT A
(T-Cu) (T-Zn) (As) (Cd)

0 583 587 963 991 22.1 225 1.81 1.84

8 575 591 991 992 192 203 1.83  1.85

14 567 586 1015 1015 20.7  21.1 1.79  1.82

20 582 582 982 988 218 22.1 1.78  1.78

26 545 547 991 996 229 231 1.84  1.90

32 561 575 1000 1004 224 229 1.82  1.82

38 570 571 985 996 227 229 1.77  1.79

44 567 569 981 992 21,7 219 1.83 1.83

50 571 579 1001 1003 19.8  20.0 1.82  1.88

56 587 589 996 1002 214 237 1.85 1.91

62 554 561 997 1006 21.1 216 1.77  1.82

68 575 577 998 1007 204 20.5 1.72  1.81

74 572 574 983 999 221 229 1.83 1.85

82 559 566 992 995 213 224 1.72  1.80




20194F % EBBREAREME OBYE — Rz el — 195

R

#4CO (frx) (mg/kg)
o JKER =L Z4=9N &
i A (He) (Ni) (cr) (Pb)
0 0.464 0.470 733 743 78.6  81.2 36.4  36.5
8 0.448 0.478 742 74.6 80.5  80.5 35.1  35.1
14 0.443  0.473 783 78.7 754 79.4 36.1  36.9
20 0.511 0.514 727 743 81.8 829 353 353
26 0.501 0.503 733 73.4 86.6  88.5 354 359
32 0.462 0.479 773 714 80.4 81.2 36.0  36.0
38 0.506 0.514 747 749 79.1  79.4 353  35.8
44 0.488 0.509 71.6  72.6 79.5  80.2 353 35.7
50 0.483 0.520 75.9  76.3 83.1 84.0 355 36.0
56 0.466 0.476 76.1  76.3 80.5 82.1 36.8  37.3
62 0.466 0.476 743 744 772 79.3 346  35.1
68 0.489 0.501 732 75.5 80.8  83.5 348 358
74 0.512 0.522 74.0 746 78.8  81.0 36.1  36.9
82 0.470 0.523 72.7  72.8 78.5  78.7 357 36.2
F24CQ FEYEMEC- 18D R EMT =XV 73 BRI (&7 %)
it A EHRLE 0 AR A SN A IR 4R HRERFE
(T-N) (T-P,05) (T-K,0) (T-Ca0O) (0-0)
0 470 4.71 4.61 4.67 0.107 0.118 1.62  1.68 36.6  36.7
5 478 479 4.60 4.60 0.117 0.120 1.61 1.65 37.6  37.8
11 481 4.85 4.60 4.65 0.117 0.118 1.68  1.68 37.8  38.0
#4CQ (HiZ) (mg/kg)
o Bl 4 kAR oa -y (053 IR L
(T-Cu) (T-Zn) (As) (Cd)
0 919 922 1547 1553 120 137 1.80  1.93
5 911 913 1533 1537 140 143 1.86 1.93
11 951 954 1547 1547 133 13.9 1.81 1.83
#4CQ () (mg/kg)
i 7K ER =L Z4=FN &n
' (Hg) (Ni) (Cr) (Pb)
0 0.905 1.012 242 262 42.4  46.5 23.0 24.8
5 0.862 1.049 248  25.6 493 513 24.8  25.3
11 0.878 1.005 249 254 44.0 442 243 248
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#5-1 EEWEOREMRDE=2) VR DRHlifE
£ 5O (5] oy AT s HIE
RIS by bo® D S P gmwd )
(mon.) (%) " ( % )1) %) (%)? ( % )J) ( % )D
mon. mon. mon.

(EEYEME A-17)

EHREE (T-N) 144 1400 0.0004  13.99  0.017 0.001 0.003 O
TroE=THEHE (AN) 144 1175  0.0030 11.706  0.191 0.009 0.029 O
MV ARE (C-P,0s) 144 13.31  0.0012  13.298  0.103 0.005 0.016 O
<EMENE (C-K,0) 144 13.78 -0.0104 13.926  0.139 0.007 0.021 O
<EMHEE 1 (C-MgO) 144 3.479  0.0025  3.443  0.045 0.002 0.007 O
<M~ A (C-MnO) 144 0307 0.0003  0.303 0.009  0.0004 0.001 O
<AEMEIFHFE (C-B,0;) 144 0563  -0.0007 0.574  0.007 0.0003 0.001 O
KEMEIEHFE (W-B,0;) 144 0.455 0.000002  0.455 0.008 0.0004 0.001 O
JRFEMEZEFE (UN) 144 2285 0.0026  2.247 0.050 0.002 0.008 O
(EEHEY)E B-14)

TroE=THEHE (AN) 282 7.99  -0.0008  8.01 0.03 0.0004  0.0010 O
AYRMED AU (S-P,0s)  28.2  9.20  0.0014 9.16 0.06 0.001 0.002 O
KIEMED AR (W-P,0s) 282  6.72  0.0012 6.69 0.05 0.001 0.002 O
RPN (W-K,0) 282 825  0.0003 8.24 0.10 0.002 0.004 O

a)

b)
c)

d)
e)
f)
g)
h)
i)

i)

FEHE R A- 1713 8% O BR K i A DAL Q7+ AR TE=4Y S
FEAEY)E B- 14135 5% OFRBR SEhE H O ER LTS8 AR EFTE=XU S
FEHEM) T C-12-20 3 8% O BR i A M DIEBE L C82r AR TE=HY S
FEYEM)E C-181X AR O BR IZhE B 2 DAL Tl Atk ETE=XY LT
FRELEE B OFRER S B 5 E =2V 7 i B £ TORGEIR R O (H)
FEHEME A-17 DRRBR AR DR ME (57— 2% = 3B L[5 (5) X O Tt (2))
5 AEN) T B- 1407 BR A OF M (77— 2% = ARBR SR 4R (11) x R T3R8 % (2))
FEHEW) BT C-12-2D 7R BR AR DR TIOME (77— 2 % = S BR LN [nl 5k (14) X O T7#RBRER (2))
FEHEM)E C-18DFRBR AR DR T IME (57— 2% = FABRE N[ % (3) X P T#tBR% (2))
[ )i [EL AR O X
B B AR OY)
TR O =
(A1) ELRR O Z OFEHERR 7
Sp, X Loos5T-2
ORKAUITHEA L THEHEIIAELITRDON T, ZELFHh LT85
|b1] < Sp, X toosT-2
FHO%ITE & F
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#5-1 (i)
#5-1 [EHEYE DR EMDE=ZY L 7Ok O -l 5
T B )i Sy AT s HE
SRS byD  by®  sD ST gmwd o
(mon.) (%) ( % )U %) (%) < % >]) ( % >1)
mon. mon. mon.
(EEYER)E C-12-2)
EHEEE (T-N) 41.0 471  -0.0004 4.72 0.08 0.001 0.002 O
0 kAR (T-P,05) 41.0 862 0.0016 8.5 0.08 0.001 0.002 O
M4 # (T-K,0) 41.0 0.58  0.0003  0.57 0.03 0.0003 0.001 O
K4 E (T-Ca0) 41.0 5.89 -0.0007  5.92 0.22 0.002 0.01 O
AR (0-C) 41.0 2024 -0.0018  20.31 0.55 0.006 0.013 O
(EEYEM)E C-18)
=X 2w (T-N) 5.3 477  0.0114  4.71 0.02 0.003 0.03 O
0 kAR (T-P,05) 5.3 4.62  -0.0016  4.63 0.03 0.004 0.05 O
INE4E (T-K,0) 5.3 0.12  0.0004  0.11 0.003 0.0004 0.01 O
K4 (T-Ca0) 5.3 1.65  0.0028 1.64 0.03 0.003 0.04 O
ARG (0-C) 53  37.44 01114 36.84 0.35 0.05 0.58 O
#5-2 BHENEOLEMDE=L) L 7Y SR O i R
) £ 5O (5] i AT s e HE |
ISy bd  by®  sH  S;? e )
mg/kg mg/kg\ (mg/kg
(mon.) (mg/kg) ( mon. ) (mg/kg) (mg/kg) ( mon. ) < mon.
(BEYEY)EB-14)
U (As) 282 298  -0.0022  3.04 0.07 0.001 0.003 O
JIRIV A (Cd) 282  4.18  0.0045 4.05 0.21 0.003 0.01 O
=471 (Ni) 282 375  -0.0056  37.7 0.80 0.01 0.03 O
(FEYER)'E C-12-2)
#i4& (T-Cu) 41.0 572 -0.1263 577 11.5 0.12 0.27 O
fign 4 & (T-Zn) 41.0 995 0.0881 991 9.5 0.10 0.22 O
U6 (As) 41.0 21.7  0.0015 21.6 1.11 0.01 0.03 O
HRI7 A (C) 41.0 1.82  -0.0001 1.84 0.04 0.0005 0.001 O
KER (Hg) 41.0 0.49 0.00036  0.47 0.02 0.0002  0.00043 O
=L (Ni) 41.0 747  -0.0143 753 1.81 0.02 0.04 O
2712 (Cr) 41.0 80.8 -0.0114  81.3 2.65 0.03 0.06 O
£ (Pb) 41.0 35.8  0.0004 35.8 0.66 0.01 0.02 O

JEITRS- 125
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#5-2 (Fi)
#£5-2 FEHEYE DL EVEDOT =4 L 7V AE O (iR 5

T E
= o b D by®  sH 55 Y HAED o
mg/kg mg/kg) (mg/kg
(mon.) (mg/kg) ( mon. ) (mg/kg) (mg/kg) < mon. ) ( mon. )
(FEYEYE C-18)

#il =/ (T-Cu) 5.3 928  3.0418 912 19.06 2.45 31.09 O
Hfi§n 4> & (T-Zn) 53 1544 -0.2036 1545 10.94 1.40 17.84 O
U (As) 53  13.5  0.0664 13.2 0.82 0.11 1.33 O

JIRI7 A (Cd) 53 1.86 -0.0043  1.88 0.04 0.01 0.07 O

7Kk#R (Hg) 53 095 -0.0016 0.96 0.004  0.0005 0.01 O

=L (Ni) 53 252  -0.0064 252 0.04 0.005 0.06 O

2112 (Cr) 53 463  -0.0637  46.6 4.92 0.63 8.03 O

#n (Pb) 53 245  0.0509 242 0.72 0.09 1.18 O

3) MR EMHEDOAHR

B ZEMNT=2) TR AT TR R, BLBR CIEEYE A-17 1IRRGHERR EDD 1 4 7 7 A [, 14
YVE B-14 ITR8FHERREND 4 £ 7 » A, AR HEME C-12-2 ITFERHER END 6 £F 8 » H [, fRHEMHE C-
18 [TFRFHERR EN D 8 # H D2 EVEN e STz,

4. FE&&

FAMIC I3, JEBFERHEEYE L CTIEEDE A (G ELRIEE FAMIC-A-17), fRY¥EME B (Ed b aide
*Jr FAMIC-B-14) } OFEUEM)E C (V5 IRFE AR FAMIC-C-12-2 & TN FAMIC-C-18) D& =4V 7|2 L5 &
TEMRBRZ LMLz, ZORE R, HEUEY'E A-17, B-14, C-12-2 XY C-18 DA ER H /30O RBREkAE D 1)
Fa“i WO S N E B BROE R R A B 2 D52 L3 en o7z, F7-, 3HBRAGEZ 1SO Guide 35 (JIS
Q 0035) =SB ITHFHEITL, ZEMEZFTMLIZEZA, FEHEWM'E A-17, B-14, C-12-2 KT C-18 |22V THR
AR E %, %/\7145'57’7‘)% [, 447 7 AT, 6 28 » ATH, 8 » A IO R TORIERN 7 DL EVED RS
7.

ISO/IEC 17025 (JIS Q 17025) Tl&, HIEDZ Y HEOMEZIZISNT, FEHEE A FIVTEEE K& O EE O F T
DRDODHNTWD. Fiz, HEORBRAEROGEMEMRICEWT, RELTELNDGT —XIT, ?%ﬁ_fﬁ%ii
B, Hat e FIEE RO TR ROLE 2—%2 T 5 EMRRDLINTND. ZOIEND, FRRE D O HZ
PEZFERRL OB AR EFRAAE He 'E O F) S HE DS IEEN > T D15 FEVEREIR I B R D L2 AT R EL, %lﬁﬁ%‘
OFHEMER) RIZF 5T 5b0EE 2 HN5.

X B

[

1) MSEATEOE NEMOKEN T 22 i 2 — (FAMIC) - BB AT AR HERE O BCAT B &6 Fhe X
<http://www.famic.go.jp/ffis/fert/sub6.html>
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0035 : 2008, [FEHEME —FRREDT=8 D HI K O 7R72 5 Al )
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EYE —RAEER T~V ONE )
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Long-term Stability Evaluation of Fertilizer Certified Reference Materials for Determination
of Major Components and Harmful Elements:
High-Analysis Compound Fertilizer (FAMIC-A-17) , Ordinary Compound Fertilizer
(FAMIC-B-14) and Composted Sludge Fertilizer (FAMIC-C-12-2 and FAMIC-C-18)

INABA Shigeyuki', KAWAGUCHI Shinji', AOYAMA Keisuke',
FUNAKI Norio!, INOUE Tadashi' and SHIRAI Yuji?

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

FAMIC has performed long-term stability examinations to confirm shelf life of fertilizer certified reference
materials (CRMs), high-analysis compound fertilizer ( FAMIC-A-17) , ordinary compound fertilizer (FAMIC-B-
14) and composted sludge fertilizer (FAMIC-C-12-2 and FAMIC-C-18) for analysis of major components and
harmful elements. FAMIC-A-17 is certified for the concentrations of total nitrogen (T-N), ammonium nitrogen (A-
N), citric acid-soluble phosphorus (C-P»0Os), citric acid-soluble potassium (C-K>0), citric acid-soluble magnesium
(C-MgO), citric acid-soluble manganese (C-MnO), citric acid-soluble boron (C-B,03), water-soluble boron (W-
B>03) and urea nitrogen (U-N). FAMIC-B-14 is certified for the concentrations of ammonium nitrogen (A-N),
citrate-soluble phosphoric acid (S-P»0s), water-soluble phosphoric acid (W-P,0s), water-soluble potassium (W-
K»0), arsenic (As), cadmium (Cd), and nickel (Ni). FAMIC-C-12-2 and FAMIC-C-18 are certified for the
concentrations of total nitrogen (T-N), total phosphoric acid (T-P,0Os), total potassium (T-K»O), total calcium (T-
Ca0), 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). We evaluated the monitoring long-term stability 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 analysis in reference to ISO 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 all certified values
of the CRMs (FAMIC-A-17: 1 year 7 months after preparation, FAMIC-B-14: 4 years 7 months after preparation,
FAMIC-C-12-2: 6 years 8 months after preparation, FAMIC-C-18: 8 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, ISO Guide 35,
long-term stability
(Research Report of Fertilizer, 13, 188-209, 2020)



