BERTGIENER P D7 LHIE — e [mIFRER R — 41

4 BRCEEEHPOIOLEIE
— SRR —

BB Y, KK HER 2, P EEfET
F—T—F  BERIGIRICEL, Zud, JRFROLE, SRR

1. [XC&IZ

BUE, BEMOKENEZ 222 — (FAMIC) TiX, IEEHHTiED EOFE A I BLRE L7223 DR 72 1 3Bk
O UMEOREREITV, TIREHERERE P2 K EL, IR EE S ~OIE A D TD. MiBRIET
IRBERTBTRALENR D7 a A E IOV T, IREHIHTE 5.8.2 D.a.l) (IEHE AR OV 35 4) 1238 7=k
BRI (0 /UBE — iElE — FelE 0 fiRiE) DSRRFTSH, S Tns. LosL, To, /NUERER = R
B Sl U7 R, 0 AR — T — BRI 0 AL TR E M DIEH S ENREWE ORI IA BN i o T
ZZT, BERIGTRIEE P O 7 ARIEIZOWT, IEEHEREREIC IS T2 OFEORMEHA R L TR S T
W5, filiE— e — SRR S R A N, TV YRR L 0 P B OSSR U RS FE B OVE B T IRSE O fest
EAToTLZ A, REBRENICEIT BT kD2 S A e L7 .

A lal, BERTETRAEAEL T o7 v A E F3 1 D AR — filE — e SRR ) AR O MERERE O 720, Heamaket
(BERIBVEREARL) 2 W CHE R Z S L, SRR O FBE AR LI-0 T, ZOMEZRE 35,

2. MHRUVFE

1) HERBRAREOAL

VL CODBERIGIRNEL 5 A AR BR L L CIEL, 2N 100 °CC 5 IEIREHEL7- 1%, Him DR
% (Retsch ZM200) T F B 500 jum 055\ il 3% TR T [ a5 T 3L 12 60 49
L.

S FRBAREN 15 g 28 =— M ITRILEE L. 700 RREE R I D70, ZRehodt
FIRRBRRUR D48 (4 2 41T 4 MCE B2 L, SERBBRTRE (10 £0) 22 AP LT,

2) KERUHE
B SR E O YO T IRE, Bk Oy b7V —ba L.

3) YOLDBIE

SHTEER1.00 g 2BV ED, 200 mL~300 mL h—/LE —H—(Z A, D EOK TREER L1, MK 10
mL K OWREER) 5 mL 202, Kigt Il CEW—&HE L7 i%, 170 C~220 COWE LTSN 30 43U
BB, R E TR NI R 2 ICIREA B, 300 CLLETHEL, BB AIENEAE LR > Thbib
WD FALE. EiRFE Mm%, BEREEN 5 mL 2%, KEHILTEWY, fha IZREZ BT, 300 ‘CLLE

U ORNTATEOE NEMOKEE B el At E e 2 — (Bl IEERERE AR
P OMNIATEOE MK BET B e il 2 — e —
S OMNIATEOE NEMOK BET B 22 i 2 — i —



42 IEEHF 7R Vol. 5 (2012)
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Sample 1.00 g | Tall beaker 200 mL~300 mL
< Moisten with water

< Nitric acid 10 mL

<« Sulfuric acid 5 mL

| Allow to stand a night | Cover with a watch glass
| Heat |  Cover with the watch glass and Heat 170 ‘C~220 °C over 30 minutes
Heat Cover with the watch glass and heat over 300 °C
until disappearance brown smoke
| Allow to cool | Room temperature
|H Perchloric acid 5 mL
| Heat | Cover with the watch glass and heat over 300 °C 2 hours~3 hours
| Heat | Sift the watch glass to openning and concentrate the acid until under 2 mL
| Allow to cool | Room temperature

<« Water-hydrochloric acid (10:1) 5 mL
— Water 20 mL

| Solution | Cover with the watch glass

| Allow to cool | Room temperature

| Be transferred | Volumetric flask 100 mL
|<— Fill up to 100 mL with water

| Filtrate |

| Collect (25 mL) |  Volumetric flask 100 mL

< Potassium pyrosulfate aqueous solution (100 g/L)) 10 mL
— Fill up to 100 mL with water-hydrochloric acid (17:1)
| Atomic absorption spectrometer | Wavelength 357.9 nm or 359.3 nm

Scheme 1 Analytical procedure for chromium in calcined sludge fertilizer
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Table 1 Homogeneity test results (ng/g)
Sample Averagel) RSDr” 3 Critical value of
(calcined sludge fertilizer) (ng/g) (%) F value F-distribution”’
a 104 1.6 0.62 3.02
b 135 2.8 1.01 3.02
c 182 0.7 0.56 3.02
d 211 1.3 0.86 3.02
€ 111 2.0 1.06 3.02

1) Average(n=20=10xThe number of times of a repetition(2))
2) Relative standard deviation of repeatability

3) Variance ratio calculated with one-way analysis of variance
4) F(9,10:0.05)
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Table 2 Collaborative study results of calcined sludge fertilizer (ng/g)
Lab. Sample a Sample b Sample ¢
A 96.9 103 130 128 176 178
B 102 103 137 133 181 184
C 97.9 106 143 133 188 191
D 126 127 134 140 177 174
E 98.2 96.6 135 133 181 180
F 111 108 141 141 181 179
G 119 123 153 2 142 2 187 188
H 98.3 108 133 145 182 187
I 97.8 102 133 138 183 180
J 100 118 121 2 108 » 141 Y 158 !
K 190 Y 132 Y 129 136 160 2 156 2

1) Outlier of Cochran test
2) Outlier of Grubbs tests
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Table 2 (continued) (ng/g)
Lab. Sample d Sample e
A 197 196 mr 2 o161 P
B 210 209 113 116
C 215 214 113 117
D 210 218 120 121
E 209 207 115 111
F 215 214 121 118
G 225 229 123 122
H 215 219 122 124
I 212 211 113 114
J 192 Y 217 P 121 Y 102 Y
K 173 2 173 2 109 114

1) Outlier of Cochran test
2) Outlier of Grubbs tests
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Table 3 Collaborative study analysis results

Sample  Collaborators "’ Averagez) SD” RSD/” HorRat,”’ SDe” RSDx” HorRatg"
(ng/g) (ng/g) (%) (ng/g) (%)

a 10 (1) 107 5.3 5.0 1.26 10.4 9.7 1.22
b 9 (2) 136 4.6 3.4 0.88 4.9 3.6 0.47
c 9 (2) 182 2.0 1.1 0.30 4.8 2.6 0.36
d 9 (2) 213 2.4 1.1 0.32 8.3 3.9 0.55
e 9 (2) 117 2.1 1.8 0.47 4.6 4.0 0.51

1) The number of participating testing laboratories ; () :The number of outliers

2) Average (n=The number of participating testing laboratoriesxThe number of times of a repetition(2))

3) Standard deviation of repeatability

4) Relative standard deviation of repeatability

5) Horwitz ratio of repeatability

6)
7)
8)

Standard deviation of reproducibility

Relative standard deviation of reproducibility

Horwitz ratio of reproducibility
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Evaluation of Digest Method for Determination of Chromium in Calcined Sludge Fertilizer
by Atomic Absorption Spectrometry: A Collaborative Study

Hisanori ARAYA', Yasuharu KIMURA? and Yoshimi TAKEBA®

' Food and Agricultural Materials Inspection Center, Kobe Regional Center
(Now) Fertilizer and Feed Inspection Department
? Food and Agricultural Materials Inspection Center, Kobe Regional Center

3 Food and Agricultural Materials Inspection Center, Fukuoka Regional Center

A collaborative study was conducted to evaluate atomic absorption spectrometry for determination of
chromium in calcined sludge fertilizer. We validated a method using atomic absorption spectrometry for
determination of chromium in calcined sludge fertilizer. The sample was digested by nitric acid, sulfuric acid and
perchloric acid. Chromium was measured by an atomic absorption spectrometer at the wavelength of 357.9 nm or
359.3 nm, respectively. The samples of 5 kinds of calcined sludge fertilizers were sent to 11 collaborators. The
samples were analyzed as blind duplicates. After removing the outlying data using Cochran and Grubbs outlier
test, mean values were reported from 107 pg/g to 213 pg/g for each kind of samples. The relative standard
deviation (RSD,) for repeatability ranged from 1.1 % to 5.0 %. The relative standard deviation (RSDg) for
reproducibility ranged from 2.6 % to 9.7 %. These results indicated that this method has an acceptable precision

for determination of chromium in calcined sludge fertilizer.
Keywords  chromium, calcined sludge fertilizer, atomic absorption spectrometry, perchloric acid

(Research Report of Fertilizer, 5, 41~47, 2012)
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