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SR P A A 0 T RGN S e £ AT U AR A, R R B, 7E HINO,-H, SO, -HCIO, 1A & |

HNO;-H, O, &% . HCI-HNO; {f & . HF-HCIO, fk &+, Pl HF-HCIO A R efk, 45, 0.2 ¢
¥ H 1 mL HF, 2 mL HCIO, ¥R & 4F, L HE-HCIO, & Z Rk ke . ol . FH PA(NO,), 1E
LR BER] . KALIRIE 1 000 °C, JETALIRE 2 200 °C ., iZ 75 A X bR vEDR 22 0 1. 5% . AR o B S 8 7 H:

EFAEIE N 2O R L (L VR .

E&A

hESES: 0657.3 M ERARIREG: A
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Bt N B, JE A HES) P 14K B 4 (Chondrichthyes)
WG, R 250 Flgfa, BAMAH, B TORRES
), Rt 2R & A 9T R E % £ R omT
hTeEaRAREENRERG, FAVEECTRT I ZM
WEgEt o, b v R R A Al R 5 AR DL ) R R S A
o SR G . 5 N IETEAE AR 2 R A R AR
— Mt ARAE EN S ES R, W ARE R K. b
FETARLRE, MR AEE Y H ™ E, W53 m—4
BER R TEAYERNNREER., EEERESEIE R
Brh gAY, e A sy R A2, JUH R I E A
A BRI R E . e AT & 907 X 2 0 7 4R I
P T DL SR VR AR R B T X AR 2 4 R 1Y B
HASHIER, B, BF 585 M 16 A 9 78 3 28 5 7 A2 ) 1R
FIfLETEAS M BHLH LA EE R S, MR R IRER
BRI sl S A G R FEBECOT AR S LA AMOD T Ak AE R A BN
AR R R AL e T IE R B AT T E A G 5 R
FW, P, R BER PR IO, SR, R
A5 A 300~300 000 MHz (& 1~100 mm) (¥ HL B 3 . Fh
T I0k EL A R R A 412 200 1k 2 SN A RS L A D ok R 1B 45 R
SR BE R R GE . AT s L Dk T R R AT 00 R A
By 8k O A 8 US-EPA B o )y 36003 5 1120 HKE
TH il 5 82 7 D W0 AH 45 - ko e £ I v £ 9 4 1 U
FE AR AR A, AR SRR G D e AT R SR AL B, BT PR
WL oEa. WA R S A EARER S s A A R
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1.1 {uge

ShimadzuAA-6650F + GFA-EX7 + ASC-6100 + ASK-
6100 J&F W /0 ¥4 2 45 5 Hamamatsu 1.2433(SR) Cd %5 .0»
BI85 LT CE W N 50 BE 8 48 1E 7E B AR 70 3 4 AT e bt i A H
b 7T 2 ) e R 2R 1 BT 7 A 1 4 6 T 206-50587 % E A
B WR-1 BUGLIRE G AL 3 R 58 (b SE R SREE D) . A
WERCE 12 R R, SERITHLR T T,
1.2 R#H

Cd bl 5 T CHE 5 3015 B 5 A o B & B 58 BF) 5 GBW
08551 J& HF 14340 Mr s 14 400 ot (v 160 A o 8 AR F 2 28 &) b B
#); HNO; ., HCOL, Fl HE: ¥k T 8 aisk h g% 4li, 10 mg
« L' PA(NO;), A HAEGL PANO;), B, 555 % A
Milli-Q % 4t (Millipore 23 ®]) il #5 &5 4liK (<18 MQ) ; % fa i
HIE R it ol ] 5% 10 5 JR 5 Ui B BE T BT AL
1.3 H&%
1.3.1 ¥k

P i i B (WizAArd) T RE S| F 4 M &t #20 . Rgn]
Ak ERTT RN E K A0 B, ST, PeaE % 4.
1E MRT G 72 25 S 36 o v £ B0 R 7L 2% GFA-EX7, R H
B PID FiR GREEF ] . W EESD . ATTIRE A sh A R
TR IR % ASC-6100+ ASK-6100 H shil Fi#%, BA A
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hm R B AR It SR R B/ KR B B BhIR & T
fig, AT — AR R BT T AR UE R 5, B sl Uk TAE
M2k . PR ARG B/ SR B R S A A B 2T, IR
A HRSRG G BRI, g Bl TAEmLS, A
ST AR BT, B TAR MG b W, 5] R AT
BEL TR (BLERE . T Ak B 8h T a0 45 R 41 43 ) FF D
Ak, S2 B i B
1.3.2  H Skl M

P PR I 25 DY T AL PR S A 8 f T IR B R RE 0. 05 ~
0.10 g T 14 ff A b, KRN A 10 mL 2 mol « L™
HNO;-4 mol » L™" HCI, 2 mg V,0; &%), MEHLEEEF
Wk N, R 1 SBEMBRES, WEAE, B4, 0%
R 10 mL A8, JF4E M 10 mg « L7 PA(NOy), &
W2mL, 0. 2% (MMM REEZIE, 5, (GBW 08551

8T JL G353 BT o o ) T 4 ) A2 e T Ak 2D 15 A 8 0 DT IR
Wik .

Table 1 Program of microwave digestion
AL Stepl Step2 Step3 Step4 Step5
SR E] /min 5 4 6 8 20
A5 B i) /min 3 3 5 5 20
18 JE {H / kPa 1.0 1.5 3.0 5.0 9.0
/W 30 45 50 60 70

1.3.3 FH&H

P : 228.8 nm, D, ATHIBRTY 5. STHLUWE : 8 mA, Pk
CGiFi8): 1.0 nm, AW FHREF WL 2, T2 &L
%3,

Table 2 Program of graphite furnace

E g/ C I E] /s Jm# Iy = R LSS PR S A A O
1 150 20 RAMP W Ar 0.10
2 250 10 RAMP iig:) Ar 0.10
3 500 10 RAMP H Ar 1. 00
4 800 10 STEP B Ar 1.00
5 1 000 3 STEP = Ar 0. 00
6 2 200 2 STEP = Ar 0. 00
7 2 400 2 STEP H Ar 1.00

HE: RAMP: #HBTHE GiBEZ @I =) STEP.: Birgh 2T il A I il 2138 8 A0l )

Table 3 Repeat measurement conditions

HEWH BOREEWE HXbREm2E  br il 2

2 2 3 7 0. 000
s 2 3 7 0. 000
B 2 3 7 0. 000
BERBLUE 2 3 7 0. 000

2 HiR5HihHe

2.1 HHELKRE

K &M, HNO;-H,SO,-HCIO, £ % . HNO;-H, 0, {&
% . HCI-HNO, {& % f1 HF-HCIO, {k &, LI HF-HCIO, &
AR RE, 2%, 0.2 ¢ B A 1 mL HF, 2 mL
HCIO, HERCR B .
2.2 EfkegiF

B Y R B2 45 H TG ME A, R S A DT I A O ik
MET S, SR JUAREIN AR I Y . SR T 4 R AL AR
HEAN A i F0AR o i 2R 00 bR A W 22 000 AR SR gk
BT ) ISt kL i L B i B L TR A 0 4 B
G T AR, BERR B, BREIR A B, RHEREE. AR
AL, FTAERR AR g B R BGH R . 43 S0 A A oE I AT £ R A o it
&, SR ERYILL 10 mg - L WA i fl, 2 SRl R iRl
HAHAT . AR BRI

2.3 RUBREMERFHEE

IR Z5 R R, AR EELE 800~1 200 C, J&F LIk BE
TE 2 200~2 300 “CH, W (9 %03 A o . W E o AR A I BE
1000 C, JRFALIRE R 2 200 C,
2.4 BEERRK

HOA T AERE S . BT E 8 W I SR B AR 45 R L
4, BEEATTE, WA ARXT AR E R 22 1,500, Ui I

Table 4 Determination results and precision(n=38)

M 5E 45 R/ (mg « kg™ 1) XM/ (mg » kg™ 1) RSD/ %
06
97
02 3.0 1.
05
98
04
99
.93

o

O DWW W N W

2.5 FA GBW 08551 %5 BT B 43 43 4T #m /B 49 L 0 R 2 5%

X GBW 08551 % I Ji 43 43 B b L 52 3 0 JFF JUE 43 331
PETIE W 5, £ MRT T/EH EiE QA/QC 1T, RE AN
B R K E EPA J7 ik bR HEHERE(E . ARG FREL ~=0. 995,
S AR AL LCS 80% ~120%, kS FFR U<<100%, [H
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WeR P 7500~ 12506 o 78 J5UT W e 2 B . B A 0 E A5 R Y 1 s R 9 O T L SR Y SR A R A 6 1 A
AR — ST AR R S A 000 L AR S0 A O ik bk L Wl Rk . il ER 5 TN R AT AR ) SO SE (B 7E AT 08 0
BRI A (HR I Y 7 VR 2 T R i A B R A L R AT A 3R P UK L MR

Table 5 Cd content of porcine liver standard reference material and shark liver samples®

i GBW 08551 % It i ) J5t e 0T IR AR 1 e A0 TR RE 2
JLR NI S o SN 2

A3 77 {E T 7 25 21 I 7E 45 21
Cd 0.06 +0.01 0.06740.004 3.0 +0.045 5.140.093

a: Hfy pg e g '(FE)dry weight, n=8, X+SD

Z £ X ik
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GFAAS Determination of Trace Amount Cadmium in Shark Liver after
Microwave Digestion

WENG Di

School of Environmental and Resource Sciences, Zhejiang University, Hangzhou 310029, China

Abstract In the present work, a method was developed for the determination of cadmium in shark liver by means of graphite
furnace atomic absorption spectrometry with microwave digestion, and a systematic study was carried out by selection of the
most appropriate working conditions and optimization of the sample mass. The samples were digested by microwave with mixed
acid of HF-HCIO, (1 : 2). Trace amount cadmium was determined by graphite furnace atomic absorption spectrometry(GFAAS)
with PA(NO;), as a matrix modifier. If appropriate working conditions are chosen, the method finally proposed shows interest-
ing features for the determination of the analyte in the samples such as: suitable precision values. To assure the analytical quali-
ty, porcine liver GBW 08551 was used as a standard reference material. The measured values were in a good agreement with the

certified ones within the analytical error of =10%. The method is simple and rapid with accurate results.
Keywords Microwave digestion; Graphite furnace atomic absorption spectrometry; Shark liver; Cadmium
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