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(ng/L) :®Mn2 2cu4 P red4 ®7n9,
B31 Mcd2 s, PAs12 P60
2.3 @BW08504

@EBW08504 ,
( 1)
1 GBWO08504
tgg tga
Mn 21.7+0.46 2+1
cu 2.81+0.10 3.0+£0.2
Zn 26.4+0.6 26.7+1.6
5] 44.6+0.9 45.2+2.6
cd 0. 025 + 0. 005 0. 029 + 0. 006
Po 0.28+0.05 0.28+0.08
Fe’ 49.6+4.5 52.0%3.2
As 0.058 +0.014 0.056 +0. 012
® 0.079 + 0. 009 0. 083 + 0. 008
®re DRC , NH; Ao Fre
2.4 ( 2)
%2 MRERNTFER (W)
JCE [Ma Cu Zn S Cd Fe Pb As  Se

1811 2.74 34.1 7.19 0.084334.1 2.92 0.35 0.28

I

W 46.2 2.40 28.9 6.40 0.066305.8 3.49 0.49 0.28
- 46.5 2.65 26.5 6.55 0.074309.8 2.84 0.37 0.20
f 55.9.2.98 34.2 7.90 0.073364.4 3.48 0.39 0.29
i 52.5 2.82 28.6 7.21 0.085335.8 2.51 0.29 0.28
54.8 2.91 28.9 7.58 0,081350.7 2.44 0.40 0.25

Py
& 51,2 2.75 30.2 7.14 0.077333.4 2.95 0.38 0.26

+=U
(k=2) 3.7 0.19 2.9 0.520.007 20.5 0.41 0.06 0.03

9 , AsCd Pb
t Fe 3
Fe *, &
2.5 ( 3)

FeCuzn & &

£3 BERRNMTER (/)

5% [Mn Cu Zn S Cd Fe P As  Se

5 1.56 2.06 43.4 1.83 0.0049 76.3 0.18 0.0058 1.12
{1.51 2.09 49.6 1.88 0.0044 76.7 0.21 0.0039 1.11

- 1.62 2.21 49.7 2.07 0.0636 75.8 0.20 0.0033 1.13

" |1.55 2.19 48.1 1.91 0.0036 73.6 0.18 0.0039 1.10

& 1.52 2.11 45.5 1.87 0.0049 71.5 0.13 0.0046 1.09
1.70 2.72 46.3 2.00 0.0060 65.5 0.12 0.0042 1.09

FH :

i 1.58 2.15 47.1 1.93 0.0046 73.2 0.17 0.0043 1.11

+U

(k=2){0.06 0.06 2.2 0.08 0.0008 3.8 (.63 0.0008 .02
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3.2
, ICPMS
Mn ,
3.21 A Mn gog:511,
46.2 46.555.9525548 X+D=5L.2+41(g g
A :sA:*};’:é‘%lzl.empg/g)
:Sa/ X =1.674/51. 2 =0. 032
3.2.2 B (1) :
0.1mg, ,
:O.UJé:O.Ml(ng) , 250mg ,
:0. 041/ 250 = 0.000164  (2) 10nL
:10nLA ,
0. 0L ,
0.0/ /3 = 0.0058 (") : 20 :
+4 , 2.1x
104, 10x4x2.1%x10% =
0.0084(m.) , , :
0. 0084/ /3 = 0. 0048 (nL)
10nmL

Ur(Vio) = (0. 0058) 2 + (0. 0048)2 = 0. 0075 (L)
£0.0075ML/ 10mL = 0.00075 (3)

1 -1nmLA ,

0.015nL :

:0. 015/ V3 = 0. 0087 (mg) |,

110 x 4 x 2.1 x 10* = 0.0084

(m) , , '

0. 00084/ /3 = 0. 00048 (L)



1 :
Up(Vy) = J(0.0087)2 + (0.00048)2 = 0. 0087 (m_)
:0.0087mL/ 1L = 0.0087 (4)

10ng/ L Mn :

Mn (1000 £ 5u g/ .,
5/2.8=1.440¢ nL)

:1. 44/ 1000 = 1. 44 x 10°

10ng/ L Mn 0. 1nL
100M ¢/ L. Mn 10rm_ . Mgl
Mn: 0.1nL 1M g/ ni Mn 10m_ ,
100ng/ nL Mn:;  1nlL 10ng/mL Mn 10m_
, 10ng/ mL Mn
W(fw) _ KU ,, MO,
fio 10 1
= J(0.00075)2 + (0. 0087) 2 = 0. 00873
Ji_m M_ml 2
f10
= J(0.0087)2 + (0. 00075)2 =0. 00873
10ng/nL Mn
Wa = (0.00873) 2+ (0.00873) 2+ (0.00873) 2+ (1 44 x 10°3)2
=0.0152
(5) Mn @ (8.472ng/ m)
U ()
:R=B1C+Bqy
B =0.503 By =0.0107

2.
=‘;Jn—=5.32(n=9)

@]

2(q- c)?=123.5

ié R - (Bo+BiG) ?

- _ -3
Sk = ,\] 5 =3.48x 10
U(G) = Jn‘ JQ—L_5.74><10'3
l Z(C‘ C)Z
(n=9,p=2
U(G) 5.74x10°
e = garp 000068
(6)B
= J(0.00068)2 + (0. 0152) 2 + (0. 000164) 2
=0.0152
3.2.3
Uc = JSa2+ Ss2= J(0.0327)2 + (0.0152) 2
=0.036
Uc(Mn) = X x0.036=51.2x0.036=1.84( ¢/ g
3.2.4 K=2
Umn = Ucmny XK=1.84%x2=3.7( g g
3.2.5 , Mn
:X+U=5.2+3.7(0¢g 9
1 , .
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Deter mination of micr odements in lichen and egg powder by

ICP- MSand analysis d the uncertainty
Liu Husheng Wang Naifen Wang Xisoyan Xie Qing Wang Jingyu
(School of Public Hedth ,Peking Universty Beijing 100083 ,Ching)

Zheo Yongcheng Zhang Yali

Wang Jixian

(Indtitute of Radiation Medicine ,Chinese Academy of Medical Sience ,Tianjin 300192 ,China)

Abdgract A procedure was developed for determining nine microeements in lichen and egg powder by Perkin - Hmer

Siex Han DRC -

ICP mass Sectrometry The detection limits for *Mn *Fe ,®zn B3 ™cd b ,”As P Bcu

ae2,49,1,2,5,12,60 ,4ng/ L repectively. Usng certified reference meteria (CRM) wild Cabbage GBWO08504 as qual-
ity control ,the results are in good agreement with the reference values. The uncertainty for the determingtion of Mn in

lichen by ICP- MSwas candized as exanple.
Key words ICP- MS Microdlement Lichen

Egg powder

Uncertainty
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