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MNTATEOE N MK PETE B 22 R A2 2 — (FAMIC) Ti, JRBHBRHEVIZFE S ERMAKFE KE DR
(T KO AEEL DA E S ~ DS AR EEAT o T D, FBIEEHIAEBE D [T W TCEF LT EINLAE
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AW e & TRV IEE T O 7 m MRNEIEORUBHEER R T 5L LT, IERMERBRIE D O f OBERKTE TR
EEE D7 0 BERBRIE TR I S AU TU DR 8 — i ie — i 1 SR 08 40 AR IE T & BRI 28 3 2 IERHT KIS 372
I OW BRIEZRE L, AW E & R 0ER k2 R EL T, H—lBR=I2B 5% Y AR L.
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2. MHEBRUAZE

1) HERBEAHHOFAN

70 L E TIRAY AR IR OYEERIERIO 4 1 A01E H BAE 500 pm OS5\ A iEiE 5 E TRREL, 1
FRATOERY ABE, SESWDITOBRE IR K OESW~ 2 T BBk 45 1 0% B BE 212 um OffE.55\ 2 184
LETHEL, IRA L. SLFEBBAREIELC ERD 5 FEORENSK 1.9 g 2T v/ &RV EUL %
HL, ZNENA0EEIL T, 7T NIRRT 5720, KRB AR O RITELE AL, &308 2
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3) HERAE

(1) FUBHAIR O Y

TRl 1.00 g 21320 D, h—/LE—H—300 mL (2 A, W7 E=U A 49 &z, D EOKTHRE
L7 1%, BHEEK 10 mL, AREEKY 5 mL M ONEMEFRERK) 5 mL 2%, RFEHILC&ELY, 170 °C~220 °C D7k
VL= X3 B TR LIRF LA EINEAL 7=%%, 30 43 EA_ED T CTINENE 24k 4 12 300 °C LAk
FT kLT, 300 °C LA LT 2~3 WAL, SHICHFEH LA T HL TIREDHKY 3 mL (27D ETIIEL 7=, 1
%, Mg (1+10) %9 5 mL M OVKA) 20 mL 25N Z, b— B — A —ZFFHILITHE VY, FE00° 10 43
TR TR LT, e ts, KEAWTERE 7723100 mL ICBL, HEETKEMZ %, AIFETH
WL, REHATRELT- (Scheme 1) .

728, ZEEBRIT 300 °C LA B D 28B4 B I3 5720, Bt T =0 LK ORI, Bt CTHEV
170 °C DAY ML — T ETORpNEE, FEEHILZ 35 LA LRI LA EINEVU iR & 449 15 mL
VLTSI M L=, FREEE ST TR 30 2 LA B2 TMBE S 214 4 12 300 °C LL_EET i, 300 °C LL
T 2~3 FFEINZAL, SHICIFRTHILZ T HL THIREAK 3 mL IZ725F THIZEAL, DL ekt & [RIRR IS AL BRI 22
R E LTz

(2) ZalDiEE

RBHAK O —E & (25 mL LAF) 2287522100 mL 1280, FEMIANARR 10 mL 2002, i0H &
HRFH 7 0 I Y & R i D3[RV R P 270 SO VT RRBHEA TR 23 25 mL D356 13 IE (1+17) AAFRRETINZ, &
FHAEAY 5 mL OBAITHERE (1+17) 59 67 mL R OVKERERETMA, W HrE@E g AL, HE
357.9 nm X% 359.3 nm OO EEATIE LTz, [RIRHIAEMERR A & L TR DAV St IV Tt adoBh b
DUaLPEEZRDT.

4) HRFRBRAAMOHEMRER
IUPAC/ISO/AOAC DO FRERER 7 b= L® OB E MBIV, FREO LR AR SZF
10 SBH 2 HREHRY, A iBHT D& 2 ST T X LRNEFC 3) I~ THATLT-.

5) HREIEER
RERIZSMNLT 12 BRI U2 O o & @ I L F D EBVTHY, ZNENOREBR=EITHB W T
AT U 10 RBHZOWT ) IS TR LE LT,

- BRASHIVAR B2 #— (B S ZA3300)

- MR ACHE IR BR B A R SRR (H SZ Z-2000)

- — M EEN BRSO — EARFSEAT (B N2 ZA3000)

© NASMEEN A ARNERES E S AF(HIZ ZA3300)

- ONARMETE N B ARRERERE e BIVE SGH (RERERT AA-7000)

-« MSEATEUE NEMOKEIE B 22t 2 —r Pt 2 —(HAL Z-2310)

-« MSEATEUE NEMOKPEIE B 2 iz 2 —Flii k2 — (AL Z-2000)

© MSAATEUE NBMOKERE 22t 2 — ittt 2 — (AL Z-2310)

« MSEATEOE N BMOKEE TR R 2t 2 —4 R #— (B Z-2310)
© MSAATEUE NEBMOKEIE B 2 il o 27—l v 2 — (AL Z-2310)
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© IMSEATEGE NEMOKPETH B2 it Z — A (HSL Z-2310)
© CPRREIR A BREER R 2 — (R SE ZA3300)

(50 EIE)

1.00 g

analytical sample 300-mL tall beaker

<4 g of ammonium sulfate

<A small anount of water, moisten the anaytical sample
<About 10 mL of nitric acid

<—About 5 mL of sulfuric acid

<About 5 mL of perchloric acid

Heeting Cover with awatch glass, heat gently on a hot plate or sand bath at
170 °C-220 °C for no less than an hour
I
Hesating Increase heat gradually at 300 °C for no less than 30 minutes
I
Hedti Cover with awatch glass, digest on a hot plate or sand bath at 300
egting
°C for 2-3 hours
I
Hedti Slightly move the watch glass, concentrate until it becomes no
egting
more than about 3 mL
I
Standing to cool Room temperature

«—About 5 mL of hydrochloric acid (1+10)
<About 20 mL of water

Heating Cover with awatch glass, dissolve for 10 minutes
I
| Standing to cool | Room temperature
I
| Transfer | 100-mL volumetric flask, water

—Water (up to the marked line)

Filtration | Type 3 filter paper

Sample solution |

| Aliquot (up to 25 mL) | 100-mL volumetric flask, water

<About 10 mL of interference suppressor solution
< Hydrochloric acid (1+17) (up to the marked line)

Measurement | Atomic absorption spectrometer

(357.9 nm or 359.3 nm)

Scheme 1l Method flow sheet of chromium in inorganic fertilizers
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3. HMRRUER

1) #RABEBRAHMOHEERR

BV MR R BR O A M O Z D AR D — TR B LA 5 B BT S B ig 5N - ki i B4 Table 1 1RL7-.
DHMTHEEE 2DV C Cochran MREIZEDAMUEIZ T R TOFRBHZ B W TRO LRI > T2, RIZ, P THIRHE
HERAIT 1.0 %~1.8 % THY, ERFERBREY OWRERIREE O B 22 (S 7 5L BUH e HE VR 22) 0 12 L
T Thote. ZOZEMNG, —ILBLEIZED WO FBE (TG K HED %) 2 F ML 7= /55, 3 TORk
IOV THEHIICA B R ZEITRO LI~ . F2, SHTHEZ & ORUEH A E MR 21T 1.1 %~
1.8 % Th 7. ZOZENDL, TXTOILEGE AT LRI NDZENTELHEMEE AL TNDHD
LR LTz,

Tablel Homogeneity test results of chromium in inorganic fertilizers

©

b d f
No.of Mean ) Sr RD ) Sbbe> Sb+r) RD b+rg) F

Sample sample® o o i)
ple” (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (%) Value
Silicate slag fertilizer 10(0) 69.75 0.71 1.0 0.38 0.81 1.2 1.57
Phosphate fertilizer mixture 10(0) 949.3 9.9 1.0 2.4 10.2 11 112
Processed ferromanganese slag 10 (0) 3056 45 15 0 45 15 0.87
Fused silicate phosphate 10(0) 4707 85 1.8 0 85 1.8 0.88
Compound fertilizer 10(0) 5616 6.3 11 0 6.3 11 0.50

@) The number of samples after exclusion ; (): The number of outliers from Cochran test
b) Tota mean(Number of samples after excluding outliersxn=2)

¢) Repeatability standard deviation

d) Repesatability relative standard deviation

€) Standard deviation between samples

f) Standard deviation between samples including repeatability Sb+r =V Spb” + S

0) Reative standard deviation between samples including repeatability

h) F vaue calculated based on anaysis of variance(ANOVA)

i) F critical vaue;F (9,10:0.05)=3.02

2) HFRRBRBBERUNMNERE

KRB EN OIS SN L FIRBRAGEE Table 2 (TR LTz, &R 8D ATkl fE 2 IUPAC L[] 35k
T ahaL O NS CREFHAER L=, SRBR AR DS U A i 9572812 Cochran D& E K& O Grubbs O
EEFEMUIZ. ZOE, 12 RBREORBREEDOI D, 2 FEE ERRIT VIR AIE K OMERAEE Okt 2
R ORERAE UL L THIES L.
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Table 2 Individua result of chromium in inorganic fertilizers (mg/kg)

Lab ID? Slicate slagfertilizer Phosphate fertilizer mixture Processed ferromanganese sag

A 62.12 55.42 905.9 906.9 2999 3100

B 62.78 65.68 888.2 921.6 2881 2770

C 62.50 62.28 925.3 920.6 3131 3122

D 62.64 62.85 915.7 924.3 3116 3172

E 58.81 62.90 882.6 841.4 3200 3145

F 64.07 60.28 912.0 910.3 2706 2600

G 68.69 66.86 912.4 912.0 2975 3023

H 69.36 69.60 943.0 934.9 3006 2992

I 60.12 60.12 827.7 847.7 2625 2896

J 65.32 64.28 957.8 962.8 2794 2767

K 60.68 63.00 969.6 965.0 2961 3051

L 70.80 68.80 923.3 898.1 2991 3075
Lab | Da) Fused silicate phosphate Compound fertilizer

A 4462 4496 516.4 543.8

B 4142” 3320” 541.9 519.8

C 4843 4743 536.5 553.4

D 4353 4881 542.9 545.2

E 4581 4400 554.2 568.3

F 4738 4776 550.2 544.2

G 4902 4868 547.7 543.2

H 4798 4726 561.8 569.1

I 4659 4529 529.1 513.0

J 4737 4617 336.0°  304.8°

K 3381  4760° 51007  480.6°

L 4581 4550 546.0 544.7

a) Laboratory identification (random order)
b) Outlier of Cochran test
c) Outlier of Grubbs test

3) PHTRERUVEMBREE

SV Z BRI TR BRI R0 B O 1O LIS, DR TR MR 22 (s) S OV TAR SRHZE HE R 22 (RSD)y)
M ONZ ZE T P BURE AR 72 (se) K OVER ) i BUAH I {72 (RSDR) & Table 3 1Z/RL 7.

ra LOF¥EE 63.75 mg/kg~4662 mg/kg THY, Z DI TIEHEMR 7 (s) 1 2.02 mg/kg~135 mg/kg, 1T
FRXHE HE(R 72 (RSDy) 13 1.4 %~3.2 %, == [H A BT MR 7 (s2) 15 3.87 mg/kg~176 mg/kg, == i #-BLFH x5
(7% (RDR) 13 2.8 %~6.1 % TH-7=.

W IO P TAERHZE HE (R 722 (RSDy) K OVER [ T BUFH SHAZE YE (22 (RSDR) ® IEEFSE SRBRVEY 0D 2 Y P e D
FIEI RS TODFIREL ~UZB T DREE O HZOFFAN THDHIEND, RIEOREIXFREREONE
RERLMEIC AL QWD E R LT,
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Table3 Statistical andlysis of Collaborative study results
Labs Mean” s° RD® CRD:? sk RD’ CRDR’

Sample a) 0 0 0 0
p(@)? (mgko) (mgkg) (%) (%) (mgkg) (%) (%)
Silicate slag fertilizer 12 63.75 2.02 3.2 6 3.87 6.1 11
Phosphate fertilizer mixture 12 9129 130 14 4 37.3 4.1 8
Processed ferromanganese slag 12 2962 74 25 3 176 5.9 6
Fused silicate phosphate 10(2) 4662 135 2.9 3 166 3.6 6
Compound fertilizer 10(2) 5436 10.2 19 4 154 2.8 8

a) Number of laboratories, where p=number of laboratories retained after outlier removed
and (q)=number of outlier
b) Average value after excluding outliers(n=The number of laboratories(p)xThe number of samples(2))
¢) Repeatability standard deviation
d) Repeatability relative standard deviation
€) Criteria of precision for Repeatability relative standard deviation in Testing Methods for Fertilizers 2017
f) Reproducibility standard deviation
0) Reproducibility relative standard deviation
h) Criteria of precision for Reproducibility relative standard deviation in Testing Methods for Fertilizers 2017

4. F&H

12 BRI T 5 FlE (10 40 Okl 2 AW CHLRIRBRE EMiL , A E & 2V EEHFR o7l
PRI HREBRE R O F B AR L.

ZDRER, 700N E 63.75 mg/kg~4662 mg/kg DOHiFHIZISUNT, 9= M B HE HE(R 72 (RSDR) 1%
2.8%~6.1%THY, IEEHEFBRTE Y OZ L PEMEGRO PIEI RSN COADFIREL BT DEED B %
DEFANTHHZEDD, RIEOKEEILRIFBIEOMREFREICHEA L QWD AR L.

L [FFRERI T D TEE EUTZ, B HIREBRET R 2o & —, — Rt M AR IR BR B A h S ATh 58
AT, — M EIEN B AR 2 — AT ERT, A EITE N B ARNEREE AR, [FBE7E S5 M
ORI R AR R 2 X — DO BN HEE R L ET

X ®

1) FEEFEGRRE: —H%OE ek 26 4 6 A 13 H, 15 69 7 (2014)

2) EBMIKER SR ERHEEHEIC ST R BB O N ERZEO LM SE A 301 A 22 H, B4k
IKEER 7R 134 &

3) RMOKEER REBRBLEANIIZEAT B AT IE (1992 4FRR) , A ANERERR E 2, oL (1992)

4) MSTATBUE N BMOKEER Z 2t 2 — (FAMIC) : Rk ERERYE (2017)
<http://www.famic.go.j p/ffis/fert/obj/shikenho_2017.pdf >



AR %5 £ OB O 7 a LD E — H [FIFER AR — 45

5) BaIERiE, RKOTHT), B, ORFRG, GRS, BORER, INEE—, BEHAIB, saRih, &
DCIBER, AR, AR 2004 R NUBERGER EY E 0 B %8 — Bl b pk Ik FAMIC-B-14 D7
Bl—, JEEHFSE T, 8, 140~152 (2015)

6) FEHAIA, B SO A G FR 0RO n AORIE, IEEHFEE, 10, 9~28 (2017)

7) B, VTIEEEC BERGGIEIERI P O A RIV L, $, =y v KO a NAE — BRI EL O Sy il
O] —, NEEHFEEE, 3, 30~42(2010)

8) Thompson, M., Ellison, S.L.R., Wood, R.: The International Harmonized Protocol for the Proficiency Testing
of Analytical Chemistry Laboratories, Pure & Appl. Chem., 78(1), 145~196 (2006)

9) Horwitz, W., : Protocol for the Design, Conduct and Interpretation of Method-Performance Studies, Pure &
Appl. Chem., 67 (2) , 331~343 (1995)

10) AOAC OFFICIAL METHODS OF ANALY SIS Appendix D: Guidelines for Collaborative Study Procedures
To Validate Characteristics of a Method of Analysis, AOAC INTERNATIONAL (2005)



46 AERHFZE 8RS Vol 11 (2018)

Evaluation of Digest Method for Deter mination of Chromium in Inorganic Fertilizer by
Atomic Absor ption Spectrometry: A Collabor ative Study

Toshio HIRABARA?, Toshiaki HIROI?, Tomomi ISIKAWA?

! Food and Agricultural Materials Inspection Center, Sendai Regional Center
2 Food and Agricultural Materials Inspection Center, Sendai Regional Center
(Now) Food and Agricultural Materials I nspection Center, Sapporo Regional Center

A collaborative study was conducted to atomic absorption spectrometry for determination of Chromium in
inorganic fertilizers. The sample was digested with nitric acid, sulfuric acid and perchloric acid (3-mixed acids
method). When the sample bumped vigorously, added ammonium sulfate too (Improving method). We sent 5
materials to 12 collaborators with a blind duplicate design and these samples were analyzed as blind duplicates.
After identification of outliers with Cochran test and Grubbs test, the mean values and the reproducibility relative
standard deviation (RSDR) of determination of Chromium were reported 63.75 mg/kg ~4662 mg/kg and 1.4 %~
3.2 % (mass fraction), respectively. These results indicated that this method has acceptable precision for
determination of Chromium in these concentration ranges.

Key words  chromium, atomic absorption spectrometry, wet digestion, anmonium sulfate, inorganic fertilizer,
collaborative study

(Research Report of Fertilizer, 11, 39~46, 2018)



