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BER TG Ve AR 82.9 82.2 100.8
BER B TENEELG 125.0 124.1 100.7
BERB TR 111.6 117.0 95.4
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Thotz. TOMBRE (1)1 0.997 THY, BWHEBENEO L. F-, %//7/1/0))—“: EAKG R
FHMEMIC T2 FEKRDRICEDBEMHEDOEE 1L 99~106 % THY, ZNOORIEMEIXITIEF—F L.
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BE RS T5 VR AR DB AT R I LD BT R EE 2 MR 375728, IRV A, 8, =y VROV B AT
WT, BRIV A, Sl = 7 O W TR ERSS R, 70 OWTITiEE — VAR — iR F e Lo
BHE R OB 4 VT 3 MO T TRIE LI F ), OHTIEYE(R 72 (SD,) , R T 1 42 R 22 (RSD,)
K OVBF(T HorRat fE% % 2-1~2 |Z7RL7=. HorRat X5 BT 5 IE DR E OF Al % T 572D Vb TERY,
{#1T HorRat /% RSD/RSD, (P) IZLVk>H %Y. 7285, RSD, (P) X, V- & B AlH 5 Horwitz Y 1250
Rapgz10 1y,



BERIBIRAEE R DOARITV L, $, =v 7V RO aNAlE — SR E IR 5 R IE D H — 39

ZOFER, HRIT A, EHE 0.70~9.32 mgkg OFPH T, TH5HDKEHE(R 7 K& OVFE 6 1 1 7 75 1%
0.00~0.04 mg/kg X 100.0~1.9 % Th-o7z. $rlL, F¥IH 47.6~98.7mg/kg DFiH T, £NHDIEHE(F 2=
T OE SR R 2213 0.2~0.9 mg/kg X TN 03~1.0 % Tholo. =y oL, FHfE 58.2~108.2 mg/kg
OFIPHA T, ZNHOEUERZE K OF R 221 1.0~5.2 mg/kg L TN 1.2~5.1 % Thol=. 7oiixk, F
PIfE 71.0~113.1 mg/kg O#iPH T, ZNODOIERERZE K O IEERZIL 2.1~4.3 mgkg KT 2.1~
3.8% Tdh-o7-. £7=, RSD, iz VS 01T HorRat 1% 0.00~1.02 THY, \WThd 2 LU F ThHo7!

2)

K 2-1 EARGIEIZEDHRIV L, ok =y 7 O HHATRER

FHfEY MR AR R S

B E B3 44 R O FEJE % (mg/ke) (mg/ke) (%) 47 HorRat fi&

ARIT L BERTGTENEEE A 1.92 0.02 1.3 0.14
BER TG JEREEL B 0.70 0.00 0.0 0.00

Je R V5 Ve AR C 2.29 0.04 1.9 0.22

Je A5 JEAEEE D 2.35 0.02 1.0 0.11

BE R 5 JEREEL E 9.32 0.02 0.2 0.03

#h Je A5 JEAEEE A 98.1 0.6 0.6 0.13
BER TS JE AR K B 81.5 0.2 0.3 0.06
BER G TR AEEE C 60.0 0.6 1.0 0.19

e R 5 T AEEE D 47.6 0.4 0.9 0.15
BERCG TR LB E 98.7 0.9 1.0 0.19

=)L e RS TG e AERE A 103.0 5.2 5.1 1.02
BERIG JE AR KL B 78.4 1.0 1.2 0.23
BERC G JE AEEE C 58.2 1.3 2.2 0.40

B R TG JEREEL D 86.1 1.0 1.2 0.23
BER TG JEREEL E 108.2 5.0 4.6 0.94

a) 3 RAHMTREROEEE

F2-2 0 AEE— REEE — BRlA 0 FRIEIC L D& Ry DO TR

SEHEY R R

I 7E B) o3 44 AEEF O FE¥ESE (mg/kg)  (mg/kg) (%) {#17HorRat/f&
Z4=0N BERCHTEAEREA 73.4 2.1 2.9 0.56
BERCGIEAEEIB 113.1 4.3 3.8 0.78
BERRTG TEREALC 98.5 2.1 2.1 0.43
BERTG IR AERID 96.1 2.1 2.2 0.43
BERKTGTEAEEIE 71.0 2.1 2.9 0.55

a) 3AHHTHEROV-E
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Validation of Atomic Absorption Spectrometry for Determination of Cadmium, Lead,
Nickel and Chromium in Burned Sludge Fertilizer

Hisanori ARAYA', Yoshimi TAKEBA'
' Food and Agricultural Materials Inspection Center, Kobe Regional Center

We validated a method using atomic absorption spectrometry for determination of cadmium, lead, nickel
and chromium in burned sludge fertilizer. The sample was digested by hydrochloric acid-nitric acid (3+1);
phosphoric acid, nitric acid and sulfuric acid; and nitric acid and perchloric acid. These digestion methods
used inorganic fertilizer method published in Official method of Analysis of Fertilizers published in
December 1992. Cadmium, lead, nickel and chromium were measured by an atomic absorption spectrometer
at the wavelengths of 228.8, 283.3, 232.0 and 359.3 nm, respectively. The results showed that samples were
appropriately digested for the analysis of cadmium, lead and nickel with hydrochloric acid-nitric acid (3+1)
and chromium with phosphoric acid, nitric acid and sulfuric acid. The relative standard deviations (RSD;)
ranged from 0.0 to 5.1 % were obtained from 3 replicate measurements of 5 samples of different burned
sludge fertilizer. The HorRat values (RSD, /predicted RSD,) ranged from 0.00 to 1.02 %. These results
indicated that the methods (digestion methods using hydrochloric acid-nitric acid (3+1) cadmium, lead and
nickel and phosphoric acid, nitric acid and sulfuric acid for chromium) were valid for the determination of

heavy metals in burned sludge fertilizer.
Key words ~ cadmium, lead, nickel, chromium, burned sludge fertilizer, digestion, atomic spectrometry

(Research Report of Fertilizer, 3, 30~42, 2010)



