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Determination of 10 Kinds of Heavy Metal Elements
in Sipunculus Nudus by ICP-MS

WEI Huiqgiang
( Qinzhou Municipal Ecological Environment Bureau, Qinzhou,Guangxi 535000, China)

Abstract A novel method was established for the analysis of 10 kinds of heavy metals elements in
Sipunculus nudus by inductively coupled plasma mass spectrometry (ICP-MS). Sipunculus nudus were
digested by sealed high pressure digestion with HNO;-H,O,. The results showed that the detection limits
were 0. 05— 2.5 pg/kg, and relative standard deviation (RSD, n=3) were less than 4%. The linear
relationship was good in the range of 0. 05—100 pg/L with the correlation coefficients greater than 0. 999.
The proposed method was applied to the determination of reference samples(GBW10050) with satisfactory
results. The method has high sensitivity, good reproducibility and accurate quantification, suitable for the
detection of sand worms.
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1.1 UBE5RA
Nexion 300X Hi & # & % & F & 5k 3% (ICP-
MS) X GA4 B /R R A BR A 7)) 5 5 1 25 ) T4 f#

BENEME - RURZE;EHIHFMBRRSL
(EREEAMNSIARARD  HEIEEA KRS,

Pb.T1.Cd.As.Cr.Ni,V.Cu.Sn.Sb £ L &R
ERRERE B W (1 000 mg/L, BEF 4R KE
F A sk A WK oD, LWL B B R
(1 000 mg/L) , FEER (PR 4l , T AL R (R4 2l
F Z A UEAR HEY) BT KRR (GBW10050)

1.2 (UHTHESH
UG B B TR B U e TAE R S Hik
EWE 1,

1.3 HmFLERUNE

B B R (R R 2k Be ) 5 W 4> 55, FRER
BEGZ7 0.5 gOEMAZE 0.000 1 @) BIEMNE (24
H3ISFMLE RS VEE b, A 8.0 mL HNO; #1
2.0 mL H,O,, 7 & SR J5 5 A BE 58 o #408 i
(100 “CHE#F 2 h,140 ‘C4#%¥E 2 h,170 ‘CHR## 4 h),
WA ERETEBRPMR E 150 CAEA TR BIE BT A
0.5 mL,/HBLERBE 25 mL BHAEMT,
BN, FAMRGCHISEREEHEBRL ITEM
25 W, BE %) BL 0.05,0.1,0.5,1.0,5.0,10.0,
20.0.50.0 pg/L &3 (Pb, Tl,Cd,As,Cr.Ni, V,
Cu.Sn ShIB A FRHEW W, TEL N A AR B, B 57
PRUERN LR . FE B AL S I 454 AT ICP-MS 3: 1l
EVRPTHESE TR SR, [ MBS QLR MR
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Table 1 Instrumental parameters
P 243 S &M B34
SR /W 1100 FAWE/(L » min~1) 1.06
SRR BE /mm 2.5 EEFHESME/L s min™h) 15
ASWE/(mL » min~ 1) 5.0 BB %/ (L » min—1) 0.5
X B v HEWE B/ K 3
40 000 4/s3;CeQ/Ce<<2.5% ; Ce+ +/Ce<<3.0%),
2 HR5SH g 1 e e ‘
HRAEAFIN B 7 E A BT & 23 A % T IR 98 5 N
2.1 FHWHEER AR EE DWW EH 5.0 L/min) , ik TMEF

B S SE TR A E TR T IEH
AR G TWAMAET G T, BT ot %
RHRFE SR 2T SR E TR Tk
2 Br7R) 0 T THBR X ST, SC T S A
A ) B IS HEAT AL » (8 LR RE B R AR A XL
HLAT )™ AR K BB R B 0 T ZEOR (H AR S 4 Be>
3000 4~/s;Mg>20 000 4~/s;In>50 000 4~/s; U>

5 R, He SEAT R 13 B30 B B 500 £ 4 HL R X
B R A WE , AR 2 E TR B8, ERET
YL E YR THE i 2R B B BE , TR R AR Bl T %
A5 2 XA i AT A R O A AR ik HEAT AL IE .
SR T FE LN R R R Bl In. " Ge. " Sc
AR S A5 5 28 3h A 00, ] A s ok i, A 00t
SR T AR B ERAS  ARIUE T I O MR 1
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Table 2 Potential Interferences
TLE R W T Y JLE TR WIET Y.
Pb 207.977 \% 50. 944
ClO, HSO
Tl 204. 975 MoO Cu 62.9298 .
POz ’ T10
Cd 110. 904 ArCl, Sm** ,Nd*+,Eu*™* Sn 117. 902 MoO, U++
As 74.9216 ArN, CIO, ArO, SO, ArC, HCIO Sb 120. 904 ° C’ o
Cr 51. 9405 Ni 59. 9332 @

2.2 HEREER
2.2.1  FRUEMILR Bk R

R E MALES TAEZAMT, L 1.0 mg/L 8.
BB BUSBAE S AR, IR X 0,0.05,0.1,0. 5,
1.0.5.0,10.0,20. 0,50. 0 pug/L ZILE RFBEIF
WSV R AT W, DAFR I OT R WS S E (B R it
¥O/WIR TR G5 H (BRI E0 B HE R A AL AR,
Fr U0 T 2 00 MR B R R A AR, ST AR R, S5 R a0
KI3IPm, RIGFRER, HFILEFE 0.05 ~
50. 0 pg/LuHE N &R MR RESF, HE MM R
BRF 0.999, Fom R BIR H R L 11 W2 1 B
FEE BT AR 25 09 3 53T 5. S5 RERW, FlT
W HER N 0.05~2.5 pg/kg.
2.2.2 FHREHESKEEELR

R T B T B HE T 1, HRSC I O B B RT A
FH 5 0 8 IO AH 3 B4 b v ) BT K MR (GBW10050) 3

BB E (n=6), W E LR IE 4, FILEM
) 7 35 76 b v 00 JB b s L 9 BT D A X s o A 22
(RSD)HN 0.8% ~3.8% ., LR UH T EER
BT R B A .

£33 TEEXFRHRBHR

Table 3 Correlation coefficients and detection
limits for ICP-MS

LE AR ETRER MHXRE KBHE/ (g ke ™D
Pb  Bi A= 0.9997 0.11
Tl 209Bj Rl AR R 0.9997 0. 05
Cd In  mpREKEs 1.0 0.18
As "“Ge Tilf 42 AR 2 1.0 1. 04
Cr 45Sc il A = 1.0 1. 47
Ni  #Sc iR 1.0 0.79
v 458 il 4 AR R 1.0 2.0
Cu 58 1% L e 1.0 1.2
Sn 51y REEEARER 1.0 2.5
Sb 15y Rl 43 =, 1.0 0.11

R4 KEFHREY R (GBW10050) A il & 45 R

Table 4 Determination results of certified reference materials(GBW10050)
PR B JTHE FR/R1E/(mg « kg™D) W E{E/(mg « kg™ RSD/%
Pb 0. 20£0. 05 0.17 3.8
Cd 0. 03940. 002 0.035 3.1
As (2.5 5.2 0.8
Cr 0.3540.11 0. 26 1.4
Ni (0.23) 0.18 1.7
REF Tl 0.00240. 000 5 0.002 0 4.0
(GBW10050)
A\ 0. 2440. 07 0.17 1.8
Cu 10.340.7 10.5 0.9
Sn (0.024) 0.012 2.7
Sb (16> 13 3.5
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Table 5 Determination results of samples /(mg -+ kg™ ')
T )
Pb Tl Cd As Cr Ni A% Cu Sn Sb
HE
;.47 6. 71 0.111 6. 54 59.9 19.3 10. 3 9. 40 255 5.38 1.14
47 5.79 0. 104 6.42 63.5 9.95 6.58 9.59 214 5.68 0.92
47 5.29 0.093 5.07 45. 2 7. 34 4. 71 8.32 144 4.56 0.75
;.47 3.42 0.114 3. 87 55.2 8.22 5.52 9.21 152 4.41 0. 85
g 8.92 0.092 5.08 18. 4 487 336 27.1 38.7 2.28 0.63
rafilia 10. 03 0.072 3. 66 21.8 512 330 22.9 55.3 3.52 0.75
rafilia 11. 72 0. 090 3. 87 24. 3 557 363 23.5 67.9 4. 45 0.76
g 10. 88 0. 095 4. 39 23.2 732 481 23.4 76. 4 4. 65 0.78
28 (1], & & Tk (The Food Industry), 2012,
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