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Determination of Lead and Cadmium in Human and Animal Blood
Samples by Flameless Atomic Absorption Spectrometry
with Rapid Standard Addition

MA Long, CHEN Xin-min

(Xinjiang Experimental Institute of Minerals, Urumgi 830000, China)

Abstract: A method for the determination of harmful elements of lead and cadmium in the human and animal
blood samples by flameless atomic absorption spectrometry with rapid standard addition is reported in this paper.
The detection limits of the method are 2. 00 wg/L for Pb and 0.30 wg/L for Cd. The recovery of the method are
99.5% ~101.2% for Pb and 99. 7% ~101.3% for Cd with the precision of 0. 95% RSD for Pb and 2. 18%
RSD for Cd. The method provides the advantages of high sensitivity and precision, simple sample preparation,
calibration and result calculation. The method is suitable for general survey of Pb and Cd in human blood.
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Table 1  Operating conditions of the instrument
A T B TR2 Kl Pk B
P ﬂﬂi’]ﬁ;{}; Eil kﬁlui B THL TH2 Kk W7k BRik
% Vmm i/mA ook 0 0 9 1 9t 8
mm (mL + min~1)

Pb 283.3 10 0.7H 250 TFL110 35 130 30 850 50 2000 5 2400 2
Cd228.8 8 0.7H 250 T 110 35 130 30 500 50 1700 5 2400 2

@ R 0 1AL C s I ¢ R s

1.2 priflisig 51

AR — A BRI (AT ) PR 2. 0 g TR
AR (LA ST 100 mL KR,

Ph  Cd FRER 230 DG 24 s 4 SR L
JRCEEAE D 1. 000 mg/mLfg Pb Cd BRifEAH

Pb \Cd {RABRMERTR R HIBCHI 7 P Cd AR
R EHTRTA 0. 16 mol/L HNO; (g4l i B
AN 2 R PRI RS o

Triton X —100( ZSBEAMF15 ) - A0S A5 A
AR SRR TR K I A K

2 kR
Table 2 Standard series

bR e/ (pg L) | b e/ (pg L7
G5 Pb Cd G5 Pb cd
R 1 0.00 0.00 K S 20.00 2.00

FrifE 2 5.00 0.50 FrifE 6 25.00 2.50
b3 10.00 1.00 FrET7 30.00 3.00
Frifk 4 15.00 1.50

L3 Fehhililes

Wk 40 L Boafe ol F45 MLEEA S HUE 0. 32
mL 0. 1% (B, TR (9 Triton X - 100 Fy B
B 5 R7, ILA 40 plL 0. 16 mol/L HNO, 325
HAZ EHLIE o
1.4 BeEihZertybif:

Ve FIFRHEIA — B 238 , FH—MREdh A
il A bR 2R 81— A1 E , o R T 2
L5 Feanile

B 13 35 4 14 ML IBORE ity FHARE A — B o
I . HAMAE IR - fr 0 KO T IR SO T
ARG RE i, A5 T 0 MLV o S bR HE P I 3R 51
SralEL A B Bl PR RE s 0 /NAR R R A BEAE B 20
wL BERR A BE S L, MR EER | AR
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Fig.1 Method of standard additions-sample intercept
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Fig.2 Method of standard additions-calculation intercept
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Fig.3 Method of standard additions-calibration curve
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Fig.4 Peak shape of Pb signals at the different
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Fig.5 The peak shapes at different peak-reading periods
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Table 3  Precision test of the method

) pp/(pg - L7")
PITE - RSD/%
AU E (H FHfE
5.60 5.50 5.61 5.56 5.57
Pb 5.45 5.48 554 5.62 5.58 554 (.95

5.55 5.52 5.49 5.53 5.47

1.26  1.22 1.29 1.29 1.27
Cd 1.24  1.27 1.25 1.24 1.26 1.26 2.18
1.28 1.30 1.21 1.26 1.22

REL A A LB, S LA P R 51
2710.00,15.00.20. 00 wg/L BFRIERA A 1 mL 64T
Ph [l e 5 TR RE, 4051 Cd ol 591 vk
FEH 1.00.2.00,3.00 g/ AGBRAER LA 1 L. 7
Cd i, 4 S5, A0k Ph IRy
99.5% ~101.2% ,Cd [EFR 4 99. 7% ~101.3% .

4 RIS

Table 4 Recovery test of the method
LY

- pe/(pg ENES
JUAR ¢
FERR AR AR AR WE R e %
10.00 9.95 99.5
Pb 5.65 15.00 15.18 101.2
20.00 20.08 100. 4
1.00 1.01 101.3
Cd 0.73 2.00 1.99 99.7
3.00 3.01 100.3

2.6 JiikuliipE

FEAR B 22 L6 SRS SRR M TR GBW
09132 5 3 ¥, 45 4 F-HIfiT Pb Jy 109. 56 pg/L,
SRR (112 £15) pe/L ARRE;Cd Jy 110 pg/L,
SR (1,05 £0.17) pe/L H4%

3 4k

LT RA LU R AL O SR T AR
AEHEATINGE  THBR T I P 2 2 B 40, TR
T T I R A R T 5 ) T PR ) ST
(OB E 2R S AT I IRCRE A (I 5E , AN FIAERRTE R 5]
ORI 25 AR 45 L RCAm v AR B A ol
ARAFR AT, HARME R ZIAE A 8] A PR 45882 5
@ VeI PRE bR HE I ATE BEAT 73 M R 1 A
ML o IRIE NI TR A, LR 5 45 2R e
PRI, 5 LY AR

— 374 —

[1]

(5]

(6]

(7]
(8]

(9]

L10]

[11]

[20]

4 ZEHk

PG, DR DS BT, B0, AR RS I, 4 2 1T, B,
Markowitz M. JLEEHHBE 102 FIlG R4 H7 [ I R
JLBF 5 ,2003,21(4) ;235 —238.

-, A A, 2 SO R T 402 i L 28 I K
RS T BPE L] 2 3 T4, 2003, 19
(1):68 —69.

2= 4, R, Gy, JLES R BRI &
{58 ,2005,18(17) :801 - 803.

TRAER , T3 7K B I L 0 AR A
e B ()] v B A0 PR & A4 Ak, 2004, 18 (1)
115 - 116.

FICF, RNE. 3 H LI R e 4 ol s
TR [T ). 5% T B A B o4 4k, 2005,38(3)
63 —64.

SRR, FS7, BRIGEEL. (o) v (57 75 ¥ D sl I 4
M A (1], SAL A 50« £k 27 53k, 2002, 38 (6) :
293 -294.

WA FE R , K IDE . 43 i AV 1 12 0 iff v
[T IR S ERREAFFT,2004,21 (4) 149 -50.
AR, B F AL Tk B I A T 4 il
HWMBERLT]. TR MFEICER FF4%,2001,8(9):
58 - 62.

BT A g A A0 IR SO R I 4 1 Hh 4
ML T ] R DA R IR 4%, 2005,15(7)
881 —882.

LUK, SR, R T90E. A A0 I RO i i
FEME i g [T ], P E BAE KR 22 75,2005, 15
(6):720 -721.

o E AR R . A AR P R TR OGS A
FE ML AN E B A e [0 ] S IRy 122 2%, 2005,
12(6) .1445.

FAR XIS, AR50, B L, 5K 2. 52 B APl
HEFTE M5 S5 W W o A v ey B A LT ] o 5 BRI
[E+,2007 ,34(2) :137 - 138.

T . MLTA H a6 00 s D WSO ) 5 A
FELI] i 5OtiE i ,2004,24(2) :245 -247.
M, AR, B S A SR T ORI E 4
MmEFERLT]. PR P4 e &,2003,26 (11)
677 -679.

PRGN, BRG], BI0OG. TR F 2GS A 4 M 4
Fra s R LT ] PR TR A e A4k , 2005 ,
15(1) .8 -9.

IR BT, B ORI A A B P R
M JERIFEL) ], A3 tridinE ,2005,24(10) :34 - 36.
FHIRGE . JURP AR E Tk e [T ] el 3.
AR2EBE Rk, 2006 ,6(6) 45 —47.

WS/T 20—1996,, [fiL 4% 14 41 88 47 I OO 3
FEJTE[S].

PerkinElmer Inc. The THGA graphite furnace techni-ques
recommended conditions[ M ]. USA,1999.29 —34.

X AR SR T IROGIE A A [ M. Jbat Ak
Toll iRt , 2004 :235 - 240.

All rights reserved. http://www.ykcs.ac.cn



