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FHERHAM D 72 0 DAFEHER 72 (0) = J

PEMEIET S DEMRA = pt 20
MBI R T DILERS = u+ 30

n: RIZERERO TR

- (b)
- (o)

SWZ

Sp2 — s 2+_
(502 = sw) + =2

sp: FE[RIRRER TROI T 3 ) i BT B (R 25

(a)

sw: FEFFRBR CAELI I = P EE YR 7= u: PSREE
FAAD FEHEYVEA-13D L TENETE =21 7 3 B il (E &0 %)
R BHERLE TS T IEMEV AR IREATENN
i (T-N) =% (A-N) (C-P20s) (W-K20)
0 1490 1494  10.58 10.60 10.74 10.77 13.00 13.12
7 14.80 14.82 10.22 10.54 10.68 10.81 13.04 13.14
13 14.80 14.83  10.44 10.49 10.85 10.87 12.87 12.89
19 14.87 1493  10.72 10.77 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 14.65 14.75 10.53 10.58 10.66 10.70 12.93 13.01
37 1470 1479 1051 10.52 10.80 10.89 12.90 12.92
43 1494 1501  10.48 10.49 10.69 10.79  12.92 12.95
49 14.65 14.70  10.47 10.49 10.67 10.69  12.92 13.19
61 14.73 1478  10.55 10.62 10.82 10.82 13.03 13.16
FAAD (fix) (B &7 3E %)
s <P+ B~ EEMHEIFHFE
il H (C-MgO) (C-MnO) (C-B:03)
0 318 3.29 0.359 0.381 0.214 0.214
7 316 3.27 0.357 0.368 0.194 0.208
13 326 3.35 0.348 0.370 0.196 0.204
19 317 3.2 0.363 0.363 0.201 0.203
25 311 3.19 0.345 0.367 0.207 0.214
31 323 326 0.371 0.388 0.192 0.202
37 312 3.17 0.329 0.347 0.199 0.206
43 319 322 0.352 0.363 0.210 0.210
49 310 313 0.337 0.346 0.194 0.199
61 321 322 0.349 0.351 0.197 0.201
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FRAAQ) IEMEYEA-LTD L EMT=HY) 3Rk piE (E &% %)
N EHAR FoE—T M <GMOARE <M
i (T-N) 2% (AN) (C-P20s) (C-K20)
0 13.92 14.03 11.62 11.64 13.20 13.32 13.76 13.91
9 1399 1403 1170 1174 1339 1344 1338 14.32
15 14.01 14.02 11.94 12.11 13.24 13.36 13.95 13.99

FAAD (i)

(&5 %)

o <ttt W~ By <EPEEHFH YIS URESES PRV
(C-MgO) (C-MnO) (C-B20s) (W-B20s) (U-N)

0 344 347 0.298 0.318 0.568 0.583 0.444 0.462 214 224

9 342 344 0.289 0.303 0.561 0.567 0.452 0.464 228 231

15 352 354 0.309 0.318 0.561 0.578 0.445 0.453 229 233

#4B FEHEMEB- 14D EME =2 7B

(&7 %)

] TUE=TME AR AFR IKEEMED AUl IR L
* z=F#F (A-N) (S-P20s) (W-P20s) (W-K20)
0 794 809 913 914 6.66 6.74 818 823
4 798 798 918 923 677 6.79 815 8.16
10 796 801 912 913 6.65 6.67 828 829
16 801 805 919 926 665 666 823 827
22 802 806 925 933 672 6.77 8.17 847
28 798 800 910 913 669 6.71 817 8.8
34 793 803 910 911 669 673 827 854
40 789 802 921 923 6.66 6.67 807 830
46 793 795 927 928 674 676 817 818
4B (fix) (mg/kg)
. OFH# FIRIT A =V
A (A9) (cd) (Ni)
301 323 392 411 36.7 383
4 206 307 426 427 37.7 317
10 203 296 415 419 369 37.8
16 288 297 417 419 369 37.1
22 201 298 395 399 381 390
28 301 308 370 378 36.3 366
34 306 310 443 444 383 391
40 204 299 429 438 372 372
46 204 208 404 414 374 381
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FAC FEVEYE C-12-20 R ENEE=42) 7 s BR AR (H &7 %)
o A ERTE AR PIIEERECS =y PV AREIRF
(T-N) (T-P20xs) (T-K20) (T-CaO) (0-C)

0 477 479 8.64 8.64 0.607 0.619 599 6.03 20.4 20.6

8 457 475 8.46 8.49 0.553 0.561 5.76 5.82 20.0 20.1

14 471 4.78 852 853 0.560 0.564 6.03 6.08 20.1 20.9

20 4.67 472 859 859 0.538 0.541 5.84 6.17 20.7 20.8

26 4.67 4.69 856 8.61 0.572 0.573 6.20 6.30 20.2 20.3

32 479 4.80 8.62 8.63 0.583 0.588 5.62 5.66 20.1 20.3

38 480 481 872 8.76 0.610 0.614 590 5.95 202 204

44 462 4.69 853 857 0.524 0.532 542 5.44 20.4 20.9

50 463 4.66 873 8.76 0.611 0.623 578 5.78 19.0 192

56 458 4.61 8.48 8.54 0.605 0.608 579 5.87 199 20.2

62 458 461 859 8.60 0.570 0.579 577 5.82 19.3 195

68 463 4.69 8.60 8.64 0.560 0.579 585 5.90 19.8 20.0

74 466 4.69 870 872 0.608 0.611 6.12 6.14 204 20.5
#AC (fiex) (mg/kg)

w3 A 4 Hhigh 4 UF FIRIT A
(T-Cu) (T-Zn) (As) (Cd)

0 583 587 963 991 21 225 181 184

8 575 591 991 992 19.2 20.3 1.83 185

14 567 586 1,015 1,015 207 211 1.79 1.82

20 582 582 982 988 21.8 221 178 178

26 545 547 991 996 229 231 1.84 190

32 561 575 1,000 1,004 224 229 1.82 182

38 570 571 985 996 22.7 22.9 1.77 1.79

44 567 569 981 992 21.7 219 183 1.83

50 571 579 1001 1003 19.8 20.0 1.82 1.88

56 587 589 996 1002 21.4 237 18 191

62 554 561 997 1006 21.1 216 177 182

68 575 577 998 1007 204 205 1.72 181

74 572 574 983 999 221 229 183 185
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F4C (i) (mg/kg)
PN 7KER =/rv Z4=FN £
it (Hg) (Ni) (cr) (Pb)
0 0.464 0.470 73.3 743 786 812 36.4 365
8 0.448 0.478 74.2  74.6 80.5 80.5 351 351
14 0.443 0.473 78.3 787 75.4  79.4 36.1 36.9
20 0.511 0.514 727 743 81.8 829 353 353
26 0.501 0.503 73.3 734 86.6 88.5 35.4 359
32 0.462 0.479 77.3 774 80.4 812 36.0 36.0
38 0.506 0.514 747  74.9 79.1  79.4 353 358
44 0.488 0.509 716 726 795 80.2 353 357
50 0.483 0.520 759 76.3 83.1 840 355 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  74.4 77.2  79.3 346 351
68 0.489 0.501 73.2 755 80.8 835 348 358
74 0.512 0.522 740 74.6 78.8 810 36.1 36.9
11.5
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y =-0.0011x + 3.0233 50 F

A (mg/kg)

y = 0.0017x + 4.0966
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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 FAMIC-A-17) and Ordinary
Compound Fertilizer (FAMIC-B-14) and Composted Sludge Fertilizer (FAMIC-C-12-2)

Shigeyuki INABA?, Shinji KAWAGUCHI?, Takafumi KAMIKAWA?,
Norio FUNAKI?Y, Masayuki YAMANISHI? , Tadashi INOUE" and Yuji SHIRAI®

! Food and Agricultural Materials Inspection Center (FAMIC) , Kobe Regional Center
2 FAMIC, Kobe Regional Center (Now) FAMIC, Fertilizer and Feed I nspection Department
3 FAMIC, Fertilizer and Feed I 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 and FAMIC-A-17) , 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-B20s). 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-K20),
citric acid-soluble magnesium (C-MgO), citric acid-soluble manganese (C-MnO), citric acid-soluble boron
(C-B203), water-soluble boron (W-B20O3) and urea nitrogen (U-N). 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.0s), total potassium (T-K20), 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). 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 analysis in 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 all certified
values of the CRMs (FAMIC-A-13 : 4 years 7 months after preparation, FAMIC-B-14 : 3 years 7 months after
preparation, FAMIC-C-12-2 : 5 years 11 months after preparation FAMIC-A-17 : 7 months after preparation) were
stable. The CRMs were expected to be useful for the quality assurance and the quality control in the anaysis of
major components and harmful elementsin compound fertilizers.

Key words certified reference material (CRM), fertilizer, major component, harmful elements, 1SO Guide 35,
long-term stability
(Research Report of Fertilizer, 12, 175~194, 2019)



