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ICP-MS il 2 e DI = oo 28 M
ANl 8 FE VP B

By KW IE KAET F%

(CRET P MR BT LA KEHmI O X T2 #168-2 5 116021)

2 FER SR iR, B In RhRe 4 AR IE 4 &, SR S0 A ro ok R & 58 18 7 4 i
(ICP-MS) X U1 Hp 22 ot 85 4 & e 28 MEAT [R)IRE s, 657 T G DU Hp 2 P G 38 & S IM TCP-MS 430 #T 5 V%,
T 5E 45 R AH XS AR AEAR 7238 /N T 7% , %75 BA A PRl 3R v, o I A S50 Ao TRDIRE LA DL 4
A K AN 52 JEE TR VF 58 B 284 35 T

SeAHE]  E R A A% B T T (ICP-MS), TG I, S T, AN ERE

525 0657. 63 SCRRAR RS A SCEESG S 1004-8138( 2008) 05-0874-04

1 W=

Ak HE 4 AR W UL SEC AT D8 Ik IR0t DL )Y Sy sk @, G DUV — 8 R
WG X5 S s, 6 M5 G A i) B A e ), N A T X S8y J 4 J A 1) # DL 2K
S St AN IR B Th BRI S 52 DL 2R PR Y 4 Cd W As Pb Hg i 13 ZER 35 ALK 1A
R G, TR A VRN I R SRR th s AR AKIK R CdAsPb-Hg' "7

H R, ASHf 52 B O VP22 S S0 R S MR AR, 00 oA A ot D W F 7K1 1 b, S A
S8 IR 45 ] SERE BRI MR « A7 B JTF1059-19998 HAR i3t , ARG b Cd Ry it 77 V1 AS
2 BE AT T VEE
2 REHH
2.1 A5G

Aglient7500a A TCP-MS( 1H 2258 22 W) ; MWS -3+ HUTHip AR ASC 25 AT v s 3 Aok [
Berghof 2 #); WhRJGE IS ¥ (In-Rh-Re): 10mg/ LOEE LHEE A F); £ I0HR ISR H(Pb
As<Cd) : 10mg/ L( S ZHEAR A F]) ; 7K o0 AR : 1000mg/ L B ZKFRAEY)T O b HE AT
FHE: 1. Omg/ LY 0. 50mL 7K FRLIG ZbR M 2 % A IR B 42 500m L) ; PR i S A i 4
ali; 28 17K Milli-Q H4liK.
2.2 ML
2.2.1

FREL 0. 2—0. 3g(CKE % 0. 0001g) e DIARUEY) T 25 10 43 T~ SR PU S £ Ik Jok 10 ARl b, i 7R
5—6mL, Fi A A (30%) 1—2mL, AT 10BN fif . Vol sk, FH 2680 /K b8 2 Bk I

UOERN, HLiE: (0411) 84603906; E-mail: zh aotong@ dlzjs. org
FEH WA B (1981—), 53, i T4 KT, TR, NG EHLICE 40T L.
AR H #A: 2008-04-11; 4257 H 11 2008-04-21
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o955 B A ICP-MS I 5E Wi DU 3cfE 7o 3% S AN 52 B2 1) PP 875

PHE, YEHE T S0mL A =, A BRI, A .
2.2.2

W BAS [A) A AR (1) 22 70 208 & bn i, H 2% 0 B 6 B 100mL, il # FE 2 0410204 30. 40
50ng/ mL {1 A vl i 28, Forb R IR 4041, 0.2, 0.3. 0.4, 0.5. Ong/ mL o KT AR VAN &,
P bR RO 4 30ng/ mL .
3 ZR54%

3.1 U#RTAESH

A TAESHNER .
#£1 1CP-MSIATAESH
[NE =2 s Z Rl D& =21 SR
BT RE (L min- 1) 15.0 KAFIR E (mm) 7.9
HAWE(L * min™ ") 1.16 ENCR/€ 2
RF W% (W) 1300 FALEWEE(C) 2
3.2 s R
TEARACHI S TAESECR, MRHE -2k JFF s e AT 2, 43 #rah SR 2,
K2 obrgR (mg'kg)

RS WsE (8 M RSD(%)  ArdEfil

cd 6.33 6.41 6.02 6.15 638 6.22 6.01 6.24 6.13 6.26 6.22 2.23 6.1

As 4.34  4.62 4.41 4.28 4.3 4.68 4.55 441 4.53 4.26 4.44 3.18 4.5

Pb 1.91  1.99 2.01 1.8 1.94 1.9 211 1.87 2.03 1.89 1.95 3.79 1.96

Hg  0.069 0.061 0.063 0.071 0.07 0.068 0.059 0.065 0.072 0.066  0.066  6.26  0.067
4 W EEFE
4.1 ANHE BEVE E BRI A

DA DU AR Cd) B9 E DA, o5 AN S 5, e ey 48 Oy

CXVX10 ¢
mX10 >

o X oy —— 3 Cd Bk B, mg/ kg, C—— HHRHE il 28 A7 455 I e K |, ng/ mL; V——
WA BAR, mL; m—— i R, g LR A, TH8 &0 B A 2 .
4.2 ANHE FER RS YO0 A o3 A

W3,

DN 5 SR T A AR AN o B, L TR TR VAR e A SR R M AR AN
4.3 FRUEATHE B I L
4. 3.1 urel(m)

T3 532 — T RERE 0. Img, 458959 4 L, JEAHIEE 5 u(m)= 0.1/ 3 = 0.058(mg),
PRIFRAEEN 0. 250 1g, FRE AT AN 2 BE N uei(m) = 0.058/250. 1= 0.023% .
4.3.2 urei( V)

JJG196-2006"" #l5i, 20°C I 50mL A 2% AR FoVF 2204 0. 050mL, 45345 4 At 5%, gk
ST R RE - 0. 050/ 3= 0. 029(mT)): SZIES Y BE A AL 20+ 3°C. AAETIS K E R H 2. 1 X

X ca=



\ | |

876 PR i 25 %

107 *, i B2 S AR R ARk s 50X 3X 2.1 X107 = 0.032(mL), #3559 2040 V&, 6B 5 i 1)
AUERE K2 0,032/ 3= 0.018(mL). S50mL 2% A4 B bR AE A HERE BE A u (V) =

(0.029)*+ (0.018)"= 0. 034(mL), AHRAE FEA: ue( V)= 0. 034/ 50= 0. 068% o
3 AWK

AN R JE AR FRIEANH 2 P B K o AN 2
ify DLEE SRR EE T R e FRE L FRu(m) Ure (M)
ﬁﬁl‘i*@ Ll(V) Urel(v)
P UE VA i w(Q urel(Q
FiE u(f) Urer(f)
ICP-MS BHE Tk 1 UE B4 u( cal) urel(cal)
RN ER M AR u(x) Ure1(X)
4.3.3 uri(Q
B (Cd) bR TH TR 2R (9. 8801 0. 5% ) Lg/ mL, #4351 5993 i, WIER (Cd) FrdEAH R AS B i A
1)
u(cd)= % 5§’= 0.29%.
4. 3.4 urel( )
g i DR SN RE R 45 $03r 25 o) R AT _ 200X2.0%
WS AN 2 L2 0. SmL ZIFE B4 FeVF 22 0 2. 0%, $& /83 510 A u( Vi) = —

= 5. 8mL, SCH0 IR EAE £3°C 2 AR5, i 2 5 oA A AR A2 500 X 3 X2, 1X 103' ‘=
0. 32mL, 4 B55) 434 V528, bR ARUERIIE Hu( V)= 0.32/ 3 = 0. 18(mL). TR A4 ki 4
WA EE u(Ve)=  uw(Ve)+ u’ (V)= (5.82)+ (0.182)°= 5. 8mL, AHXF A €N e
(V)= “—(\%&100%: ngx 100% = 1.2% .

PR BT I AN 2 FE : 20 CHY 100mL A 278 B vF R HEHL fuir 22 o +0. 10mL, 43
YO0 A VAL, BEARERE S u(Va)= 0.10/ 3= 0.058mL . 46 0% 76+ 3°C 2 8] 485, 1 %
SR AR, 100 X3 X2, 1X 10 *= 0. 063mL, b5 RUERE i u(Vi) = 0. 063/ 3 =

0.036mL, 100mL 7% & i & FL 0 bR e A8 B b u(Va) = u(Va)+ u (Vi) =
(0.058)°+ (0.036)°= 0. 068mL, AHX AUERSE ura( V)= 100%= 0'1—888><100%= 0. 068% o

e, FPA R A VR RRRRE A5 K 1 AN 52 B e (£) B 0. SmL 10Lg/ mL 48 ( Cd) A3 BUE A & 100mL 75
B, 19 50ng/ mL 48 (Cd) (I FRK -

wa(£)=  wa(M)+ ua(M)’'=  (1.2%)+ (0.068%) = 1. 2%

4.3.5 urel( cal)

KIS AN UREE K- Cd bR, 43 0 58 2 U, 15 2R N vH 8 ey, e —aRiEpl &, £33
HZJifEy= aC+ b= 0.0231C+ 0. 0117 AIRINSFE SEAT T 10 Rl &, KIS T W A =
31. Ing/mL, PRItk pAs otk il 2ol &y R obm A iff e B mT LA oA
L1, (GO

n

3 (Co- To)®

=1
A bR, Se——[R -1 i L A% s 22 (BR ZE IR bR 22 ) 5 p—— 15 U sy 1) BRI TR KK
(n=10): n——1E1VTBI £ S 2 n= 10( AN ARAE S Wk FEEAT 2 Vol 3L 10 ) : o——— 42 AL 5

u(cal)= % pl




05 B TE L ICP-MS Wl 52 W DL b i 5 0 28 B AN 58 T2 I P 58 877
W FERFAIME ; Co——IR1 U T 255 A0 BE R T 48 Co AR IR A 1
2% Lo+ 20+ 30+ 40+ 50) X2
HrhCo=* P 0 = 30ng/mL
> [Ag- (a+ bCs) ]
i=1 . N N
NS Y = 0. 030ng/mL 1 Aq & bRE ) SEBR M W AE; at+ bCo B4
[0 ) gt 2 5 ke ) AR 1
. 0.030 1 (30- 31.1)°
u(ea)= "0237 10" o+ 1000~ 0-58ng/mL
urd( cal)= (3)15515 1. 9%
4.3.6 urel(i)
7E R PESAE R, GG DUEEAT T 10 M il ik, #rdE(m 254 S= 0. 139, M SA 34 E V) AN &
BEu(x)=S/ N= 0. 044, 1l wa(i)= 1;—5‘><100%— 06 02424><100%— 0. 71% .
4.4 HRRAHEE
U= Urd(m) ™+ Uet( V) + wra( Q™+ wra(f)*+ wra(cal)’+ uea(x)’

= (0.023%) "+ (0.068% )"+ (0.29% )™+ (1.2%)°+ (1.9%) + (0. 71% ) = 2. 4%
N ge= yed XX= 2.4% X 6.22= 0. ISmg/kg

4.5 Y REAE B

LG T k= 20, U= ue XK= 0. 15X 2= 0.30mg/ kg
4.6 g

6.2240.30mg/ kg(k= 2)

57 ik
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Deter mination of Trace Elements in Mussel by ICP-MS
and Evaluation of Uncertainty

ZHAO Tong HAO Li WANG Lei ZHANG Jian-Ning LI An
(Dalian Institute of Product Quality Supervision and Inspection, Dalian, Liaoning 116021,P . R. China)

Abstract A method was developed for simultaneous determination of trace elements in
mussel by ICP-MS Spectrometry. Microwave digest technique was used for decomposition of the
mussel samples. In, Rh and Re were employed as internal standards to eliminate the interference
of the matrix. The relative standard deviation(RSD) is less than 7% (n= 10). The method is
accurate, simple, sensitive and rapid for determinations of these elements in mussel. The
uncertainty for the determination of Cd m mussel by ICP-MS was canalized as example.

Kev words TCP-MS Mussel Trace Flements Uncertaintv.



