ER# A5 TCP-MS 3 [a) i 4 J G b1 L b 8 Fh T 9 A T R

BEREAREIE

ICP-MS (LRIl 4 Jm A S b Rk 8 Brnl i PEAT ST %

RO, B, ORCRT, R, RFET, K&

(1 ZBKRE, G 230039; 2. ZHUH ABR IR R, &8 230022)

WE: 257 LRMBEFH T HAREACP-MS) & B o ml 2 &% e E M H b A 48 4 8.4 8. RE 8
FTERAEATOSN TR AOERTHRAFELLIN T ARAZTHLABERAT SN THRF Y AL
MFEFE T, AT RN EHNE L4, F ik HRA 0.03~0.18 pg/L. 48547 A 4% £ (RSD)
T oY% AmArEd A 87. 4% ~118. 1%, KRR EEN LB O EM B TR RRFTT O EREN . T
S A AT,

EEE LEABLSFETFRMEACP-MS); 25 KM, THEMALE

FESES: TB484. 4; TB487 X#k#riRAE: A XEHS: 1001-3563(2011)13-0001-03

Simultaneous Determination of 8 Kinds Soluble and Harmful Elements in Metal
Packaging Materials by ICP-MS

QIU Jing', HAN Fang®, ZHENG Ping*, SONG Wei*, WANG Yong-xia®, ZHANG Zhi*

(1. Anhui University, Hefei 230039, China; 2. Anhui Entry-Exit Inspection and Quarantine Bureau., Hefei
230022, China)

Abstract: A method for simultaneous determination of 8 kinds soluble and harmful elements As, Ba, Cd,
Cr, Pb, Sb, Se and Hg in metal packaging materials by ICP-MS was developed. The sample pretreatment
conditions, such as effects of digestion media, selection of internal standard elements and interference of the
method were comprehensively investigated. Under the optimum condition of determination, the detection
limits of the method are in the range of 0. 03~0. 18 pg/L. the relative standard deviations (RSD) are less
than 5% and the recoveries are in the range of 87. 4% ~118.1%. The results proved that this method is
simple, accurate and has good reproducibility.

Key words: ICP-MS; metal packaging material; soluble element
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2 B

BPENIRVERR 24 h, DM EELZ-AIVA N EE DT
5, EENEEBEEM AP LR S .
Bl KF s NI BEBESES TR B, RN
BTN REERBN MU RANBEE 2% RS
RAHRRRENCIZBNL, HS RN AMN A F8E
EEEEMNDPESHEETRNNE,

1.1 FEBNBSEHFA

V25 : ELAN DRC-e BB RBEEFE FTIRNE
M (ZEE PerkinElmer A 8); BHW-09C BB RN
25 IR BN R EM AT A MIYA 40%
(RRDE,E5RNIERZAISR, BB X P 3
R BFEH,

Tl S8 HNO, ,JRED BN 6516 (LR, BN
ERNCFRFABREAT); HF, RED I 40% (1
740, BN HFIBREAT);Sc,In,Bi BITER
EBSER(ERNEYRIARPIN), 1000 pg/mL;
AuBTTERBE R (ERIEDRARPIN), 1000
pg/mL; SAES GRR), E KT 99. 999 % ; #8848
IXICP-MS R EEIE R (EBE PerkinElmer N\ T 18
fH£),10 ng/ L 8Y Mg, Cu, Rh, Cd, In, Ba, Ce, Pb, U
BEIESR; As,Ba,Cd,Cr,Pb,Sb,Se, Hg BITEIR
EESRESMEPFUATRPIN), 1000 pg/ml,

1.2 WESREHIE

BEAIMER: DB RELEE8 Sc, In, Bi 7T
RINERBSR, B 2% 8 HNO, ZRHEE, B R
SWREWIN 20 pg/ L BBERNRB R,

BEMESR : DBIREES8Y As,Ba,Cd, Cr,
Pb,Sb,Se BILRMERBE R, A 2% 8 HNO, BR
BNE, BCHIA L MR E RS As,Ba, Cd, Cr, Pb,
Sb A Se lREWRE DB 1,10,20,50,100 pg/ Lo
He RN —4H, Bl He irERIIBNIA Au
EBR , Heg iERIIREREN 1,2,3,4,5 pg/
L,HP AuREREIT 100 pg/ Lo
1.3 #H@RLEBGE

JETRIRENDIZILRVEE B (B Sk LY 0. 25 g(f8
= 0.01 ) FRIAENFEREED, J0A 3 mL HNO;,
1 mL HF, JREMEINE, BT 140 CHFRBDNR 24
h, BRAGRIEZBBRVERS PHRET., BIESR
5, 0B EE KERRTEEREE 50 mL RS

S, BB KR BRI 3~4 R GHFRFN
BRSSP, NN 0.5 mL REREN 10 pg/mL 8Y
AuBR AKESEZE, BV 2 =B 6.

1.4 5%
1.4.1 ICP-MS T4E&Mmttit

BZTRBERIMINEE, ICP-MS {85 = B1)
BEESENBENTIFSH, EERENEBT. 8K
N RBEEDPUR RBEZFSHERINERK,F
EEHMNESHIX 1,

%1 ICP-MSHIESH
Tab.1 The parameter of ICP-MS

A TAESH T A TAESH
SR 1100 W A 0.85 L /min
BRI E L20L /min BESEEFR 1,00 mL /min
AHAWSE 15,00 L /min - EEHE 6.00 V
HERECH 60 Bt R A= Bk g
B B A T A 3 Sy P JE it

4.2 TR

FROEF A IERE T M Z ICP-MS NEL P
NESFHM. TBEBINBBBERNFIMRIESERHE
BRERIES S NBEF. ARFURSFET
Mo FFUETHMXIMEMARIN, TERRFFERE
IR IEESENARINTREB N RERRN £
0}=71 0

EEEANEEERAXE TR Cr,” As,
¥Se, "' Cd,"™ Sb,"* Ba,”” Hg,” Pb {E 9 £ @ i
K, KA Se, " In, " Bi fERIRITER , & 2, FRBESYT

2 ARTEM®E

Tab.2 Selection of internal standard elements

JEZE Cr As Se Cd Sb Ba Hg Pb
Sy FRERE 53 75 82 111 121 138 202 208
WHRLE “Sc “Sc “Sc "In "In *Bi **Bi *"Bi
MRIEDENRHC R FBIRIE T, TR
EFRA: "As="As—"M(3.127)+2M(2. 733)
—9M(2.75),% Se =" Se —% M (1. 0087) ,"** Ba=
B8 Ba— " M(0. 0009) — " M(0. 0028),

2 BRE5EWR

2.1 HERATEEHIRER
2.1.1 JHIRRMEE
FERENERERBITHERDITEDITNED



ERfEAE  ICP-MS 3k [ W 5E 5 B 3 1 b b 8 AT i A H T R

K. WTFBHMEEEEMH,S
B, NTEIK MESEReNER, FINAGENSR
:RTA 1%1&1%5[375 BfE, BF HF 8g/"&ERsE
ICP-MS Y ZENX S EXBR BEFHOHE(SIO,)
ARBYER , EM DTN < RINE D TR P HF BR
R, B0 HCIO, Z & BREERR HF, BRI LK
REBFENIBE SR ZEN Ar® CL* CI" O K
YA CIPClFRRTEB S, 2007 As,” Cr f]' Cd F

XAHBBRARRTS

BIMRE o
XAERIFERECSRIENBENA, HEE
?/tm@a/_(\ﬁ%\% HBEBER & 3,
# 3 HNO, 1 HF BB R
Tab. 3 Digestion effect of HNO;-HF
IR R TH e R
2 mL HNO;-1 mL HF WA UL E

3 mL HNO;-1 mL HF
4 mL HNO;-1 mL HF
3 mL HNO;-2 mL HF

TH i 58 4 T IR TRV
TH R 56 42, T VRV
TH i 52 42, T VRV

M 3 mL HNO,-1 mL HF {fESBIRATIE,
¥A 3 mL HNO,-2 mLL HF 0 4 mLL HNO;-1 mL
HF {EN BTN, SR BB URRE , BE95
M2, ERERERNE R DK, TRBEARR
X, ONBRASASRERNES, B, £FEEHE
RTEVEMN L, REB/DIRBVER,

2. 1.2 T AR I T RV 7 O RE ) 3 R

HRENBSEREERFINERURN 2 T&
SRR, LNER T ADERNBIERREN B#

V0. 0BIA 100,120,140,160,180 Cit{T MR
S0, EREEETF 140 CHY, EBRETNT, HR
AR ; /£ 140,160,180 CHMEE T, BBAIN
TBREEER.,. ERERAINSEPNEHNER L
B/DITROIERIRR T H@O ISR K
ARSEVEE ,BUERBEIR 140 C, LI EHR
BETNDAZRAQE/BIVE(12,16,20,24,28 h)
R, KIIRGN BB BB EEBR, BERE
RNEB RS, IR ERINEN 24 h,

2.2 RENE

XK ICP-MS NEBII PR B RMHERS,
BREEBRSICILBMMNBEE" s NATNIRES
RIENRNBEN, BAIOMAHERS, BEREG 1
EERIR B IRMTERR B I RN o

2.3 ZKMESEENDAENE TR
MR RE B B3 25 R, 0 R BB S R it 170
B, STCREMAR A 0. 9998~1.0000 ZH, 1Y
SMREBHEMRZR, K 1, B ICP-MS W@
R4 FERREHZEHR
Tab .4 The standard curves and detection limits of the method

JLH [l 5 5 LIPSEYA i
/Cpg « L7D

As Y=0.00806595X 0.9998 0.09

Ba Y=0.06634620X 0.9999 0.09

Cd Y=0.00358456X 0.9999 0.03

Cr Y=0.03847710X 0.9999 0.18

Pb Y=0.03094590X  0.9999 0.06

Sh Y=0.01400620X  0.9998 0.03

Se Y=0.00076837X 1.0000 0.12
Hg  Y=0.00088065X 1.0000 0.09

BERESVITNE 11 R, UNESR 3 BirE R
ERMYNBIREREITINER,
2.4 HRORRNEBEIN

WABESBEITME 5 2, Z1TBNIRERE
(RSD), FHHEN0 AR B RS , A0 K ERN 2.0 pg/g
4.0 pg/g, W& 5, FITERB RSD I/ NF 5%, 0
K79 87.4%~118.1%,

x5 FHEMEZESEKE

Tab.5 Precision and recovery rate of the method

WA RERE RSD  Su{E/ DR
- [(ugeg ™ /(pgeg ) =5/% (ugeg /%
2.0 4. 816 105.0
As 2.716 1.3
4.0 6.220 87.6
2.0 2.803 115.8
Ba 0. 487 2.0
4.0 5.015 113.2
2.0 2.548 93.8
Cd 0.672 1.1
4.0 4.168 87.4
2.0 14.826 118.1
Cr 12. 464 0.9
4.0 16.592 103. 2
2.0 9.733 89.7
Pb 7.939 1.6
4.0 12.019 102.0
2.0 2.016 90. 3
Sb 0.210 2.9
4.0 4,362 103. 8
2.0 2.659 100. 4
Se 0.651 4.1
4.0 4,375 93.1
2.0 2.155 96. 2
Hg 0.231 1.8
4.0 4. 339 102.7

(F#% 13 1)
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Fig. 6 Principal stress distribution of EPE packaging system

BE b A, RANDREEBZLIHE 25 cm A,

BAMNIN 1.178 MPa,
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