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Fe3A FRAHEAEMEAD Z EVEE =2 7R (B &5y 3 %)
S A EREE ToE=THE MY AUPR IKEEVEINE
' (T-N) E%# (AN) (C-P20s) (W-K20)
0 14.83 1495 1059 10.62 10.09 10.14 13.18 13.56
12 14.80 14.80 10.78 10.90 10.11 10.14 13.63 13.72
20 14.77 1491  10.89 10.91 9.88 10.23 13.70 13.74
24 1450 1453  10.69 10.75 9.96 10.04 13.48 13.83
28 14.62 14.63 1071 10.74 10.01 10.06 13.64 13.75
32 1455 1456  10.72 10.75 10.07 10.07 13.45 13.56
38 14.69 1470 10.70 10.73 9.99 10.04 13.36 13.48
#3A (Fix) (& &% %)
%38 <ML M~ T EMEIFHIFE
(C-MgO) (C-MnO) (C-B203)
0 320 344 0389 0414 0204 0.210
12 329 335 0397 0398  0.200 0.206
20 330 341 038 0.38 0208 0.210
24 332 338 0397 0400 0211 0.217
28 333 336 0412 0420 0213 0.218
32 328 344 038 0389  0.198 0.219
38 344 344 0397 0406 0203 0.218
#3B RRHEHEY EBO L E M=) 7 B R (& &% %)
i ] Z‘/fc:ﬂi A AR IKEENED AN IR B
! =% (A-N) (S-P20s) (W-P20s) (W-K20)
0 833 8.49 7.99 8.03 6.88 6.94 859 8.75
12 827 8.30 811 8.11 701  7.01 881 884
20 824 831 8.08 8.09 6.99 7.00 865 8.70
24 8.17 8.8 8.09 8.17 6.96 6.98 9.02 9.04
28 832 833 8.14 8.17 6.94 6.96 896 9.05
32 821 822 8.16 8.17 6.94 6.98 864 8.68
38 8.36 8.39 8.02 8.08 7.00 7.01 871 8.79
#3B (fix) (mg/kg)
i A OF#E VNN IKER :y/_f/b &
I (As) (Cd) (Hg) (Ni) (Pb)
0 260 2.63 583 584  0.881 0.890 424 455 23.7 23.7
12 232 248 593 595  0.885 0.889 47.3 473 258 26.9
20 225 225 586 589 0856 0.871 448 456 248 26.9
24 238 239 599 6.01 0891 0.892 451 465 257 26.3
28 227 232 587 599 0933 00945 46.8 469 215 229
32 228 234 582 582 0888 0.916 436 448 246 256
38 234 242 576 585  0.868 0.873 46.1 46.1 21.6 25.9
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I oA R 0% T
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14 567 586 1,015 1,015 20.7 21.1 1.79 1.82
#3C () (mg/kg)
R TKER =L Z4=0N &
it (Hg) (Ni) (cr) (Pb)
0 0.464 0.470 73.3 74.3 78.6 81.2 36.4 36.5
8 0.448 0.478 74.2 74.6 80.5 80.5 35.1 35.1

14 0.443 0.473 78.3 78.7 754 794 36.1 36.9
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£4-1 U DL VDT =2 L 7 R DR A

£ 79 B )i Sy AT s . HE
Bk byH be®  sO  Sn m® o
mon) (o5 (2% )10) ORI COR N )10) (=2 )10)
mon. mon. mon.

(BEYEM'EA)

EFEL2E (T-N) 220 1470 -0.0079 14.88 0.11 0.004 0.009 O
TUoE=THZEE (A-N) 22.0 1075 0.0012  10.72 0.10 0.004 0.010 @)
IAPEVAURE (C-P20s)  22.0 10.06 -0.0028 10.12 0.03 0.001 0.003 O
KIAPENNE (W-K20) 220 1358 00015 13.55 0.15 0.006 0.015 O
<EEMEFE 1 (C-MgO) 220 336 0.0025 3.30 0.03 0.0010  0.0027 O
WM< H (C-MnO) 22.0 0399 0.0000 0.399 0011  0.0004  0.0010 O
IAPEIZHFE (C-B:Os) 220 0.210 0.0002 0.206 0.004  0.0001  0.0004 O
(FEHEW) & B)

TUoE=THZESE (AAN) 220 829 -0.0020 834 0.09 0.004 0.010 O
AERMED AU (S P20s) 220 810  0.0022 805 0.05 0.002 0.005 O
KEEMED RS (W-P20s)  22.0 697 0.0012 6.9 0.03 0.001 0.003 O
JKEEPEME (W-K20) 220 880 0.0026 874 0.17 0.007 0.017 O
(FEHEM'EC)

EE4LE (T-N) 73 473 -0.0032 475 0.08 0.008 0.102 @)
DA (T-P20s) 73 855 -0.0089 861 0.08 0.008 0.101 O
INE A& (T-K20) 73 058 -0.0038 0.61 0.02 0.002 0.028 O
K4 H (T-Ca0) 73 595 0.0017 594 0.20 0.02 0.25 O
A% (0-C) 7.3 20.34 -0.0033 20.36 0.40 0.04 0.52 O

1) FEAEY)E AR ONEAEY) B BIX TR % OFRBR I H 0 DL H L 28 Atk £ TE=HU LT
FEAEY)E CIER % ORBREN H ) BIERBE L Cldr AR ETE=XU S

2) FARZRHIEORERINE H D=4V 7 EE H £ TORERFHOEME (H)

3) EMEME AR O YEY B BOER G DR EIME (77 — &% = SR EE(7) x OF 73R $0(2))
FEAUEW) ' COFRER AR DR TEME (7 — 4% = 3B 3 A 2k (3) x M T3ER%ER (2))
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6) THIOIEAEE

7) [EUFERROMEZOREREA =

8) Sp, X togsn-2

9) OIEFIRAUTHEL THZIIAELITROLNT, ZEELFHML 725

|by| < sp, X toosn—2
10) FEHFO%WITEENR
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342 PIHEORIENOT=0) L 7 B ORTiifE,
2y TR T

X

BT b9 b® 59 S g g
/k /k /k
(mon) (mg/kg) (nf g) (mglkg) ~ (mg/kg) (mg g) (mg g)

mon. mon.

(IFHEYEB)

UFE (As) 220 238 -0.0064 252 0.09 0.004 0.009 O
JIRI A (Cd) 220 589 -0.0009 591 0.08 0.003 0.008 O
/KR (Hg) 220 089  0.0003 0.88 0.03 0.001 0.003 O
=7V (Ni) 220 456  0.0228 45.1 14 0.05 0.13 O
& (Pb) 220 247 -0.0209 25.2 1.7 0.06 0.16 O
(1&%1‘@%%’“0)

8 (T-Cu) 7.3 581  -0.5912 586 2.3 0.2 3.0 O
ﬁf/\/}i 7 (T-Zn) 7.3 994 2.6378 975 5.8 0.6 7.4 O
OFE (As) 7.3 21.0 -0.1119 21.8 1.4 0.1 1.8 O
JIRI A (Cd) 7.3 182 -0.0014 183 0.02 0.002 0.029 O
KR (Hg) 7.3 0.46  -0.0006 0.47 0.0009 0.00009 0.00119 O
=7V (Ni) 7.3 75.6  0.3250 73.2 1.7 0.2 2.2 O
e (Cr) 7.3 79.3 -0.1666  80.5 1.7 0.2 2.1 O
#h (Pb) 7.3 36.0 -0.0065 36.1 11 0.1 1.4 O

EIE#RA1ES R

3) IEHERIIREMEDOAZRIR
FEUEMVEE A K OEYEY)E B OAZhHIRRIZ, 2012 4F 11 H 30 H OAEEME H i it 2 e R 38 AERE HE) 2 o
TS OFHELZT, ANHIRE 24FIERL 2015$6H RICEE L. D%, kil TREIZEMEET=4)

L TRBRAAT TG B, FEREY) A&(M“"‘ﬁ%f SR E#mﬁzwﬂ R D22 EME D HEZR S LT~
Lth HINHIFRNICE BN RN A1, FAMIC Ok —A_R— |\ 2T A7 L% Cff i 1B 2nd
HZLET 5.

4) ERM Application Note 1 &5l EELERREELDLE (5%)

POREAEEY E DR EM EREREE A L 35 H1EEL T, ENODEEZENLD AN Z W TR 5 5
%753 ERM Application Note 1! (2B S TS, ZORFAM 57 15T LV NEIE 715 D 2 4 PERER D T-80 1 THA

IEIVTNDN, BEDTD, 4 EIOEEREL A K OEEREL B O R HIZEMERBRAGE ~ 0 A2 4252
el Oy

9, R EMERBR AL O P ME Vneas) & OFRFHE (1) EZNEDOZEDHEHME (A,) ((h) =) 3N
(i) IV FEFEAEHEY E DFEMER DS (ucrm) & O () LV E B OIEHER DS (Upeas) 2 5 ITRLTZ.
O Umeas K O uy 2 AT (K) &Y Ay, OB RHEERTEDNS (uep, ) ERHL, FIZUEHRE (k= 2)
AN T 1) REVILE AN S (U, ) L TH 5ITRL, Ay & Ugqa, ) ZHELTZ (M) . ZOFER,
FRYERCEE A (7 1ior) S ORERREE B (9 1% 57) D 16 sy DHH 14 oI, A 78 Ugga,) ZHEA TN Z L7
5, MEMEDFTIIE (Fmeas) & OFRIE (1) DENCH BEEITFRO BN oTo. B REENBDLIIZ 2 sy
DG, <EME LD Ay, CE&E5750.08 %) 1, FRAEE (B 573 3.28 %) 1T L T2 % THY, JLiRRHENSE
PP 0.01 %z TWIZRRE TH o7z, £z, DRIV LD A, (0.15 mg/kg) 1%, #27FE (6.04 mg/kg) (25T
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2 %THY, JLIERHENSZ DT 0.03 mg/kg B CWREE Th-oT-. 7ok, R () I EMZ M BR AR

TR T-EHED RN S (Upnens) PHEE D EFROIZEAR TS LB/ NHIL TWHIEBE 2 BN,

Am:lymeas_ﬂl »+=(h)
g2+ )

Umeas = p " =)

Uctam) = 2Ucamy (M)

Vmeas: W% @ MERBRRGE ORI fE
Ayt FOVIEEFEREE D ZE O il
Ucrm: PRl EOIEREARHEDS

Umeas: IE DAEHERFENS

sq:  HFEEE R 2

sp PDHTIEYER 2=

Uca,): Am PDEUEERTENS

UcrM = 925% e (i)
Uc(a,) = v Umeas® + Ucrm? - (k)
Am = Ucay o+ (m)

U FRIEAE

Ugs o, malLiEDPLIEAMENS (AL G EK k= 2)
d: ABREEL(7)

n: HuRLE(2)

Ucayy: Am PILIEANHENS (AL EHRE k= 2)
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K5 RIZEVERBR KL Of - ) fiE & GRAE{E O Fhige
AR Ry HAZ }_’measl) umeasz) ,ua) UcrRM H Ay UC(Am)G)
(FEEHEMEA)
wHeR (T-N) (%)” 14.70 0.05 14.71 0.04 0.01 0.13
ToE=TMHEF (AN) (%)” 10.75 0.04 10.66 0.05 0.09 0.12
ERMED A (C-P20s) (%)” 10.06 0.03 10.05 0.04 0.01 0.09
AKIAMENN L (W-K20) (%)” 13.58 0.05 13.59 0.04 0.01 0.14
<EAPEE £ (C-MgO) (%)” 3.36 0.02 3.28 0.02 0.08 0.07
7 @v‘/ﬁ‘/(c MnO) (%)” 0399 0004 0403 0003 0004  0.009
YEMEIES % (C-B:0s) (%)” 0210 0002 0209 0002 0001  0.005
(ﬁﬁ%’f*fs)
TrE=TIEESF (AN) (%)” 8.29 0.03 8.38 0.03 0.09 0.09
AR AUl (S-P20s) (%)" 8.10 0.02 8.10 0.01 0.00 0.05
IKIEED A (W-P20Os) (%)” 6.97 0.01 7.00 0.02 0.03 0.05
IKIAMENN L (W-K20) (%)" 8.80 0.06 8.85 0.04 0.05 0.14
V% (As) (mg/kg)  2.38 0.04 2.36 0.05 0.02 0.13
ARV L (Cd) (mg/kg)  5.89 0.03 6.04 0.05 0.15 0.12
k4R (Hg) (mg/kg)  0.89 0.01 0.86 0.01 0.03 0.03
=471 (Ni) (mg/kg)  45.6 0.5 45.3 0.6 0.3 1.6
#h (Pb) (mg/kg)  24.7 0.6 26.2 0.7 1.5 1.9

1) PR B E BERRBR A O T ME (77— 2% = BRI (7) x #aR Lk (2))
2) M TPIIEDOFEERHENS

3) FRFIEME

4) FRREEORAERHES

5) VHME EFEREAE D ZE DR fiE

6) PHELFRREE DDA RILE RIS (A E A5 k= 2)

7) E RSy

4. F&OH

FAMICIZ, IEBEREFEEME LU TR EME A (5 B LR IEE FAMIC-A-10), FEYEWE B (F i b Bk
FAMIC-B-10) & OMEYEMIEL C(JHIRSEEEIEE FAMIC-C-12) DA S HIRE MR+ D7-0Ic T =4V 712 L5
B2 E MR RAe Eh L 7. ZORE R, UEWE A EYEYE B O YEYE C D438k B f5 O BR A D
L, WT ORI DNE R E B B OERAR A X D813 ol Fio RBRAEEZ 1SO Guide
35:2006 (JIS Q 0035:2008) O 2 & Z TR FHRIT L, ZEMEZFIML7=E 25, HEYEME A K OEHEY'E B 125
W CRBRHERR E 4 3 4F 2 7 A MO CTORBRERK 53 DL E M D RS 7.

B R REAEHEY) B DORBRER Sy DR B AR T 528X, FIHFEOFMEMSER FIZF 5T 0005 %
bid. —J7, B ORIMEEDE L, EWNIZITMICTHRL TOHL6E720. IS, BN CRIHS TODIE
B RFFE YEY) B X TR AN E O R A OIEEK 4y e OV ORBR T EN RSN TRLT, £72, TaE [T oIE
FIBRHEEY AL RIS TR, 20X BLE0D, ZOEAEYE OF|FIEE, B HT O1E HErE i
PRICEERT DL ZAITREVS D EHIFFS LS.
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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-10) and Ordinary Compound Fertilizer (FAMIC-B-10) and Composted Sludge
Fertilizer (FAMIC-C-12)

Shigeyuki INABA®, Yasuharu KIMURA®, Taku FUJITAY, Keisuke AOYAMA?,
Kouhei ITOU*, Masanori HASEGAWA® and Yuji SHIRAI?

! Food and Agricultural Materials Inspection Center, Kobe Regional Center
2 Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection 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-10) , ordinary compound fertilizer (FAMIC-B-10) and composted sludge fertilizer (FAMIC-C-12) for
analysis of major components and harmful elements. FAMIC-A-10 is certified for the contents of total nitrogen
(T-N), ammonium nitrogen (A-N), citric acid-soluble phosphorus (C-P,Os), water-soluble potassium (W-K;0),
citric acid-soluble magnesium (C-MgO), citric acid-soluble manganese (C-MnO) and citric acid-soluble boron
(C-B,03). FAMIC-B-10 is certified for the concentrations of ammonium nitrogen (A-N), neutral citrate-soluble
phosphorus (S-P,Os), water-soluble phosphorus (W-P,Os), water-soluble potassium (W-K,0), arsenic (As),
cadmium (Cd), lead (Pb), nickel (Ni) and mercury (Hg). FAMIC-C-12 is certified for the concentrations of total
nitrogen (T-N), total phosphoric acid (T-P,Os), total potassium (T-K;0), total calcium (T-CaO), total copper
(T-Cu), tota 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 show 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 of high-analysis compound fertilizer (FAMIC-A-10) and ordinary compound fertilizer (FAMIC-B-10) were
stable for three years and two months after preparation. In addition, composted sludge fertilizer (FAMIC-C-12)
had little examination number of times, but was the same. It is compared the certification level with the
measurements of CRMs by an introduced evaluation method in ERM Application Note 1 by reference. The CRMs
were expected to be useful for the quality assurance and the quality control in the analysis of major components
and harmful elementsin compound fertilizers.

Key words certified reference material (CRM), compound fertilizer, composted sludge fertilizer, major
component, harmful elements, ISO Guide 31, ISO Guide 35, long-term stability, monitoring

examination

(Research Report of Fertilizer, 7, 105~122, 2014)



