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1.1 LI UEFRFNFSH

TR S 254 (Aglient) 24 F] 7500a 7Y B R 55 25
TARRIEILICP-MS) . i 5% HNO, F45 I 7T 2 b5 i 5 1)
X AER R R RE AT I, X 2SR B g A 2 B KT,
ICP-MS [ TAEL&ER: RETIZ 1350 W, &S 1.12 L
emin ', B ELIL e mn!', BHSEFHEE IS5 L -
min ', FEAIETHE 0.5 mL » min ', REEEE 7 mm, FHik
Yrdehs 0. 45% , B AHEHR 1. 01% .,
1.2 RAFFERAE

SR e HNO, S MOS 238057 (db 503 570 5F 55 B
30% H.O. Mihgral, 525 /K b #8 4l /K (Barnstead Inc. ,
HBHAE=18.0 MQ » co) , IR GHRMEREW : Pb, Cd, Se, As
(10 mg « L") A Aglient 227, Hg kREvAH (GBW08617
Img » mL™ D W F o E I EE#HF5EBE, LOLATH 5%
HNO; BREMBRTHASE . AR : Ge, Y, In, Bi WS
b 10 ng » mLt, YA Aglient A F] o
1.3 HAE

PR TR IR B E =R, AR5 A IRIE G4 (GG
88B) iR %A . A AE WM I 0. 5 mL IiLFEF 50 mL &
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JBERR . A 570 HNO; s B il s i EE, sl — I8
ABERRA, A 2 mL % HNO; Fi1 1 mL 30% H,O,, 3% 15§
ML, & TR -, B#ETHRZE 120 °C. THf 2 H
FRE S . B H IR, BIRERA<O0.5 mL, BUF
BHEZEM, H 5% HNO; B4 15 mL W&, £
W, TRIAE, [FIRED AL B 2s (I RE S 2 0y FRUERI T 2~6 77,
411 Pb #1 Cd A7 HEY) i (GBW (E) 09034-09036) &b 3 33 5 7]
SR, S8 F S50 ok K 3 Se, As, Hg 41 [E 7
VIR, LA EAREY R (GBWO09101b) fE 5%, FF ik 3
FhOCER B BT R . N BRI B R BURE &=y 0. 010 g /2
e HfERE LR, F 5% HNOs 4% 100 mL 43l
o R
1.4 FERK

ARG E G, RERE RN A 3h i+ 3
TR s 3 Y it 7 (A X A o i 22 (RSDY S5 7E 30009 75 U
BRI . ARYE PR SR TR R B AR . S LA AR T
FIEN], T R Ge #5E Ass Y #5E Se, InfrzE Cd,
Bi #riE Pb il Hg LIRS IESEA T A 51285 .

2 #iRHihe

2.1 LA R

INERARRE T . SR 520 HNO;10 3k, RAf=4: 3
43 ] (45 5 7 % 00 9 ¥R B e m &t B . Pb, Cd, Ses
As, Hg % 5 FrRel o2 ik tHBR 435028 : PbSng- L7, Cd
15ng+ L', Se34ng+L"", As40 ng*« L' f1 Hg 2 ng -
Lt,
2.2 ERAERMEFERE

N FAAS T % B 5K 4 AR ) 5 GBW (E) 09034-09036
ML AREY) Bt GBWO9101b (41 7 Y 38 T & JEAT 20 4T
SERFE 1 FIFR 2, AT UL, SEOG At B e & A BT T ARG B
BT B S AR & 20K, S5 5R0 W DAVE Ry 4 I I AR 43 A
M % .
2.3 £mESRURER

NEFAS IR 7 75, XTI RS VS R0 IX 34 24 &8 RORAE
SRR AT IR S5 IR W 3,

Table 1 Analytical result of whole blood national reference samples

GBW(E)09034 GBW(E)09035 GBW(E)09036
Pb Cd Pb Cd Ph Cd
FRUEE/ (g« L7 104419 4.0240. 43 203420 6.020. 46 298+27 8.07-0.59
TFATREAR 1/(ug « LD 107. 784 4.336 185.013 6. 380 310. 548 8.180
TFATREAS 2/(ug « L1 96. 811 3.993 211. 352 5.723 273. 360 8. 092
Table 2 Analytical result of human hair national reference samples
GBW09101b
Pb Cd Se As Hg
FREfE/ (ug s g D) 3.8370. 39 0.07240. 010 0.5940. 04 0.198+0. 023 1. 06+0. 28
MEM/ (g gD 3.702£0. 23 0.07320. 006 0. 6540. 04 0.193-0.016 1.05+0. 08
SEATREA B N 6 6 6 6 6
RSD% 6.19 8.15 6.23 8. 14 7.82

Table 3 Five trace elements concentration of human whole blood in 34
habitants from mercury mining area, western Hunan province

JCE Pb Cd Se As Hg

A EE/ (pg« L7

110.55+105. 14

8.05+6.21

162. 06470. 26

15.47+14. 87

5.48+2. 86

2.4 ZRMITE

ARSI T AT LA — WM 2 4 il Pb, Cd, Se, As,
Hg 2Rt oo R . JIf H [FH A A 540 LA fe AR
or R, SR SE S AS RS, AT TR R 9 R s A A
B R AR o [RIBS s ARy 1 SR P4 ol il 8 20 7% 1 £ e IR
T As 1 Hg VM2 b 5 ¥R (0 ReE, RIE T SC 45 R 1
HETRPEAUE IR . ICP-MS IR & P 9 Hg B, 88 R AN
AW Au ST LA He TN GY . B E
P BEARALER XS He 1ICAZR00 " o A SLB 25 LW, AN
AN Au SR B0 . RS DU Hg (8305 me B 19 15
FEH<] pg o LTYHSLT . He MIC2s0y il L2, BEARIE

SRR RO B AR . A7 R R R W S
TBEIAF 2R SRR, AT DAHE R A I PR AN A T 2
TFFR BRI s A B 4 e % 8 B 1) R R AT G PR E A G
PR IS WK .

Pb, Cd, Se., As, Hg 5 MEICRAE A A M H Y IEH
Skl PhOJLEE <100 pg » L-HF, Cd(<<1.5 pg -
L7671, Se (100 ~ 340 pg « L7, As (<I52 pg -
L DB 9T He(<Z5 pg « L O, P HITERN R X 34 4
JE R4 S PSR ITR T4 R R o IXm R Se,
I As 5 H AN FIE W /K, {A 1 Pb. ifit Cd Fif He 75 B8
SURVIN SN 1w O CA S =i D a3 I R VT SR SPS
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Determination of Five Trace Elements(Pb, Cd, Se, As and Hg) in Human
Whole Blood by Temperature-Controllable Wet Digestion and ICP-MS
Technique

ZHANG Xiu-wu' ?, LI Yong-hua'*, YANG Lin-sheng', LI Hai-rong' , WANG Wu-yi'
1. Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China

2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract A method for the determination of five trace elements, including Pb, Cd, Se, As and Hg concentrations in human
whole blood by HNO;-H, O, digestion under temperature-controllable condition and ICP-MS was described. Under the optimum
experimental conditions and instrumental operation parameters, the limit of detection for the five elements were 2-40 ng » L',
The system had a good stability with RSDs of the determination of value repeated 3 times less than 3%. The accuracy of the
method was evaluated by the results of determination of the Chinese national standard references GBW (E) 09034-09036 and
GBWO09101b, and the analytical results well agreed with the certified values. Using this method, the concentration of the five el-
ements in whole blood of 34 habitants from mercury mining area in western Human province was studied. The result showed that
the blood Se and blood As level was at security scope, however, blood Pb, Cd and Hg level was too high and beyond the safety
thresholds which should be concerned about. The analytical method mentioned above can be used for determination of trace ele-

ments in human blood to achieve a convenient and rapid operation and accurate result.
Keywords ICP-MS; Trace elements; Heavy metals; Whole blood; Wet digestion
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