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Determination of Barium, Cobalt, Copper. Iron, Lithium, Manganese, and Zinc
Migration Quantity in Food Contact Polymer

FANG Xing-you', LU Dong-qi', MA Qing', ZHOU Ming-hui®*, ZHEN Chao-hui'

(1. Shunde Entry-Exit Inspection and Quarantine Bureau, Foshan 528303, China; 2. Guandong Entry-Exit In-
spection and Quarantine Bureau, Guangzhou 510623, China)

Abstract: Migration quantity of Barium, Cobalt, Copper, Iron, Lithium, Manganese, and Zinc was determined
by inductively coupled plasma atomic emission spectrometry. The influence of analysis line, incident power,
pump speed, and carrier gas pressure of ICP-AES, and matrix ion interference and coexistence were studied.
The results showed that the method is simple and rapid; recovery for the elements determined is from 85. 9% to
108% ; and RSDs are in the range of 2. 92% ~6.78%.

Key words: ICP-AES; polymer; barium
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g/mL); 7L B BHBIBONTBR & E2XKE
BEBMEXB);BR(1.4 ¢/mL); T&EKS
(30%0); mMS(=99. 99%); Al &5 {0 Bk B VR AU
FRESR(PETREYRRDIN,1000 pg/ml),

1.2 737&

1.2.1 EBER

BIEAIFERIES B mEMEFME, IR mHE
FHEOVBE T, I8 EN 13130 —1.2004 T GB/T 23296. 1
—2009 ME NI, RIB(EU)No. 10/2011 2
K, ABEIBIX20% T 50% B3 3 % BEER | 45 I
ENERELNY, BT iueBF o1,

1.2.2 BMEY AL

D) ZFBXKERMBRAN sUBREDDERT
BENE,

2) SEEEIMYIE R, BE 25. 00 mL B3 EHY
YITUR TR, ETBRIREABEZEL 5 mL(ER
RIB),RHE, BBEREBE 25 mL 8P, 6
HHARPBERBA+HIDESEAE, HM,

3) BB BRI, BE 0. 5 mL fSHIEHD
SBEIYNTCR FRURBRRIED , 10 5 mL BERF0 2 mL
NENKE. XBAEISERESHTER. FER
ESHE, NETBRAR EHERELT, BBEROQ+
INEBSZE 2 mL,BIFM,

1.3 {UBTIEFRH

YOBN RN TIESE. S MBIRIDEK 1150 ~
1250 W, AlESnE—%, BESARE 0.6 L/min,
EESETD 0. 18 MPa, DHTRIR 75 r/min, KX o

2 FBRE5WR

2.1 RURHBRIUHBIER
DR @, ERRTeEENERTE,
ERHFBRE. . WEXN EBARDZE, DBXKABA
BNNREE-IWBERHTZ RN, RABXR 1 6
ERIBIRBEBEILHER,
®1 RUMDER-FEERF

Tab.1 Optimization of power-time program table

A I Stepl  Step2  Step3
FHEHER/(C + min™ ") 5 3 3
i/ C 120 150 190
14 8 B [8] / min 3 5 15

2.2 {USSFH

HEBNRMCTIFS . BREMSE, B 750
~1500 W RN E W ST 1B 5T, K2 BT RAEL)
KIBIMELREIER, BEDEKRE—ENEBLR
m R, BTUSIMEBIRIIE 1150 W REE,BENX
TINBREREREG, BEREBIEH,. EESH
TRPBBLEKERPERESNESZ, FERS
BIE , M RR\SMBIRIEFT T 1250 W Y,
STRNTREBLRERE; ENEENDARNE DM
WTERARBE , BHEENDAS, RMBLBR, 5
BERE0.18 MPa iRE1E; BEREBESRERS
B BRE, MEsSHESREMIISHNLREL,
SLHUCPAT 0.5 pg/ml SHENTRINESREIT THS
mERNART, ERETEETHSMEN 0. 6 L/min
INEBLRA, ERELSMEN 0.6 L/min,
2.3 DTEBVNEE

BERENEPOIMELEEEMES TP,
FNTRIBLNRE REFAENTHLHTIME, B
MTTRNAZHISE OB R , SEABN BV
PE. MPTRENELLERNLENREERTH
B, EZITSHNTENDSERYL, FEHLRE, T
BEOREDMENE 2, EPDENDHKRK T, 88
BIBLTFHo

x2 BHEIXTESTEK

Tab.2 Each analyte analysis wavelengths

JLE Ba Co Cu Fe
WA /nm 455.403 228.616 324.745 259.940
TLE Li Mn Zn

¥ /nm 670.784 259.373 213.856

2.4 RUEBK KESEREXARY
RAARERENSNTRESIVESR(IE
3, IRBUBENRYPE MF BPHNTRIERS
R3 RERBRIIRERE

Tab.3 Concentration of standard solution series

gt R PRUERR AR BN R A (pg « mL™H)
Ba 0.10 0. 50 Lo 5.0
Co 0.010 0. 050 0.10 0.50
Cu 0.10 0. 50 Lo 5.0
Fe 0.10 0. 50 1.0 5.0
Li 0.10 0. 50 Lo 5.0
Mn 0.10 0. 50 Lo 5.0
Zn 0.10 0. 50 1.0 5.0

SEMEMEBRANPTRNEMRRE) , RATE
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FTRAEBN S FEDBEE  USTTROR T FRE
WREELMOIP, ERESATFREBRE I
MXR,ERARE ¥ KT 0.9999,
2.5 7ERNORRNEBEXE

REXTONX EBENMNES K, T 4108
GO IYD GKIBK (BEER . £ B3 A& U B R0~
ARE 3 TREXENSHUTER, RARMDEEAR
RASENTREREDRDPARD 3 TAERE KL
R, HITOWEBEBENE, B TIRE KRR
MWE 8 R, DWNERFBNIRERESLTBSRIZE 4,

F4 EWREMBEE

Tab.4 Recovery and precision

JLHR ] e 5/ 0% XS B3 fE {22 RSD/ %%
Ba 88.5~103 3.72~5.12

Co 85.9~108 3.242~6.78

Cu 90.5~104 2.92~4.12

Fe 88.9~105 3.32~5.14

Li 87.5~106 3.44~6.03

Mn 88.6~105 3.77~6.04

Zn 87.7~104 2.99~5.01

3 &R

TETREEIB K BERR . 28 SEHIEmH 4 7P
EREMMPN. GBS B BN IR EEN
N, ICP-AES DT SEE T8 IRIR ELS , T34 BIH
MR, OINE BB ESSIMR AR IBIRDFTSIRE
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