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Rapid Determination of heavy metals migration from Stainless Steel Food Containers by ICP-AES
Chen Yongkang, Zhang Xiaomin, Zhang Liqi
(Shanghai Institute of Measurement and Testing Technology, Shanghai 201203, China)

Abstract A rapid determination of lead, chromium, nickel, cadmium and arsenic migration from stainless steel
food containers by ICP-AES was established. Sample was soaked with 4% acetic acid solution, the contents of lead,
chromium, nickel, cadmium and arsenic in soak solution were determinde by ICP—AES. The mass concentration and their
spectral intensity had good relationship in the range of 0.03-0.30,1.0-5.0,0.3-2.0,0.015-0.20,0.02-0.30 mg /L for lead,
chromium, nickel, cadmium, arsenic, repectively, and the correlation coefficients were more than 0.999 6. The detection
limits of lead, chromium, nickel, cadmium, arsenic were 0.009,0.0005,0.002,0.0005,0.007 mg / L, respectively. The
recoveries of lead, chromium, nickel, cadmium, arsenic were 100.0%—-122.5%,100.0%—-115.0%,99.0%—117.5%, 108.0%—
115.0%,60.0%—-68.8%, respectively. The relative standard deviations of determination results were 0.2%—5.0%(n=6). The
results show that the method can meet the requirements of rapid determination of the heavy metals migration in stainless
steel food containers, it can be applied on the supervision of food related products.
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HL JRR 5 A5 B8 R & 516X : Optima 8000
#1555 [E Perkin Elmer 2\ 7 ;

Al ZKAY : Milli-QB %Y, 35 [# Millipore 23 ;

B B VBRI BT R PR B . PR Y
100 mg /L, ¥l s R 5B ;

KR : 5y Hreli

SIS K R B Atk
12 BBIEEH

AT 1.5 kW 5 FALA 0.7 L/ min ;
BN R A : 0.2 L/ min ; 5B 7S E: 8 L/ min ;
S B 28 3 : 1.0 mL/min ; 5 70 % 9 53 B 0 4. Pb
220.4 nm, Cr 267.7 nm, Ni 231.6 nm, Cd 228.8 nm,
As 189.0 nm,

1.3 #Hoesbz
1.3.1 R R &E

4 mL vKZ R 100 mL 2550, DK Re
AR IR A AR A R S
132 B & ERH &

HRAE I bR, FE R 4% CRVE R .
FHRE K BERIRE S ZR TS, FOR K gk, P
ABALAIRYE, B2 o X TRER fE TR
TR AR RIS AT DL B I ) B HL A A, BB A
TR T AR A K I B AR AR (LR
2/3~4/5 MH ), ic N HEALAERL KM, T
XTI AS R | 25 R R aioxfle LA 335 3R 1T AR
(R i, AT SR OB (ARORE ) B0 8 I i —
FE T AARERAE AR 12 0 AR LB T AR, b 1)
SRR EN T 50 em’®, A SIS AR RBEARR, n
TR 4% 2 mL / em® T, 40 5 T T B v AE U
b, SRR DL 2. WY 4% SRR AR
A A BT M AR B L A F AR
AN 30 min( 7E WA AR R 25 A 4R Y 4%
LR AL BERT AN ) JE BT, #h TS 4% L =
SRR, EIEACE 24 h KDL AR A T
PR LT
1.3.3  JUAHF & 5 R o &

MR HE % o0 F M9 R W B, Pb : 0.05 mg/L
(0.01 mg / dm?) ; Cr : 2.0 mg / L(0.4 mg / dm’) ;
Ni :0.5 mg/L(0.1 mg/dm’) ;Cd :0.025 mg /L

(0.005 mg/dm?) ; As : 0.04 mg /L(0.008 mg/dm’),
=LA 2 mL/ em’( B 200 mL / dm®), £ 1L
A I AR 1) 2% 157 0 5T R AR IE S W T 100 mL 2%
HOH, N 4% R R B AR TR A AT, B
Ji LQC(80% FR £ ¥ i ) . MQC(150% FR Bk Ji2 ) |
HQC(200% PR MR )3 Fh L, 259 FE AT i T
ATECHI 3 Oy, Wk 1 Fow

1 FREERBRRERE mg/L
JAERE Pb Cr Ni cd As
LQC 0.040 1.6 0.40 0.02 0.032
MQC 0.075 3.0 0.75 0.0375 0.060
HQC 0.100 4.0 1.00 0.05 0.080

134 ARETAEBRNH &

o ORI AR R 45 D0 R ARES W E T 100 mL
A, I AR R AR IR A IS, Bel
RYNBRUE TAER W, % U R RYNR BN 2 R,

K2 RIGRELERRRERE mg/L
FrifEh 2% o5 Pb Cr Ni Cd As
1 0.03 1.0 0.3 0.015 0.020
2 0.08 2.0 0.6 0.040 0.050
3 0.10 3.0 1.0 0.100 0.100
4 0.15 4.0 1.5 0.150 0.200
5 0.30 5.0 2.0 0.200 0.300
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T B AT RGO, W] DA RS B R AR T R
HEHOR SRR (HAH B SOt K, SRR
23 IR ERR 0.2 L/ min VE R BV A & 3%
A SRR TR R R R, R BOR U AR,
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L/ min {/E RS
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R 4 SR O R VR R, AT LR R B
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24 ZMTEE. ERGREARKX R

4 ZR 9 FR HE R A AR R A, DA ST S VR 3 x
R AR AR, A5 TR y AR, AR R F 3l
2% O R PR EMZ, 5 o0 R B LM L [l
TFERZMEA R EILFE 3, R 3 ATAL KT R
(R Y BB A 8 PG 30T A R B KT
0.999 6, S RET 2 /TR o

F3 HEMGHEEE.EEAE AL R

BAHES T2 5. 3 5 a]H1, Pb, Cr, Ni, Cd, As JC
R 25 R AR AR HE IR 22 0.2% ~5.0% , Ui B 1%
TR R HR

®5 BEEARER

JLR RMHEE/ (mg L) I )75 7 LB
Pb 0.03~0.30 y=50948x -112 0.99975
Cr 1.0~5.0 y=911647x 57217 0.99961
Ni 0.3~2.0 y=340312x 2285 0.99997
Cd 0.015~0.20 y=777818x -305.88 0.999 99
As 0.020~0.30 y=16738x +2.590 8 0.99991

25 HmEREEFR

Aox H BRI i BIR 2 DA e ] ARSI i 3R
TR ) Y B AR RO BE T o KR : LOD=3S ; &
IR : LOQ>10S, S M 78 FH W B bR 22 . 3k
11 D3 HIEW (4% CRREW ), AR = i
7 D G 2R e I AR 7 i 22 1Y) 3 A5 AL, I AEDRT I ) Ve
JEE R A ARG HH IR 5 153 2 R P AR 5T 2R e SO (B
(A T O 22 4 10 A5 A, IZ A8 X N7 Ay ik B8 BV Ay o
PR o A Hh R S B FRAEE S T4 4.

x4 KHRMESR

ik N ikl R
L —
o VELIDLTITLOS N s o
1 PN, o
As 1213.1,1227.6,1283.8,1278.8,1285.3,1321.2, 0.007 0,024

1270.6,1299.2,1304.0,1329.8,1338.9

2.6 MEEIRXE
53 S AEAS [a] Bsf [] A6z 0 7] — LQC, MQC, HQC
FES TR TR 25 T R D (AR BRI I 22

— —_— o FHE/  RSD/
JCHE WA/ (mg - L) me-LY %
0.047,0.048,0.047,0.049,0.047,0.048. 0.048 1.9

Pb  0.079,0.080,0.079,0.079,0.080,0.080 0.080 0.7
0.10,0.11,0.10,0.11,0.10,0.10 0.10 5.0
1.60,1.60,1.61,1.60,1.61,1.60 1.60 0.3

Cr 3.38,3.35,3.40,3.38,3.35,3.38 3.37 0.6
4.34,432,433,4.33,4.34,433 433 0.2
0.47,0.47,0.46,0.48,0.47,0.47 0.47 1.3

Ni 0.78,0.78,0.79,0.77,0.78,0.77 0.78 1.1
0.99,0.99,1.00,0.99,1.00,0.98 0.99 0.8
0.023,0.023,0.023,0.022,0.024,0.024 0.023 32

Cd  0.042,0.042,0.042,0.043,0.042,0.041 0.042 1.5
0.054,0.054,0.055,0.053,0.056,0.053 0.054 22
0.020,0.022,0.021,0.023,0.022,0.021 0.022 4.9

As  0.037,0.038,0.037,0.038,0.039,0.038 0.038 2.0
0.048,0.049,0.048,0.049,0.050,0.050 0.049 1.8

2.7 EAERXIE
FSL B I IR LQC, MQC, HQC JE#tE b,
AN 55 555 T3 6,
F6 FAMABERRER

JCE bR /(mg- L") MHRE/(mg- L) [E% /%
0.040 0.047,0.049,0.046 117.5,122.5,115.0
Pb 0.075 0.079,0.082,0.083 105.3,109.3,110.7
0.100 0.100,0.110,0.100  100.0,110.0,100.0
1.60 1.60,1.62,1.63 100.0,101.2,101.9
Cr 3.00 3.38,3.43,3.45 112.7,114.3,115.0
4.00 4.34,4.32,4.32 108.5,108.0,108.0
0.40 0.47,0.47,0.46 117.5,117.5,115.0
Ni 0.75 0.78,0.79,0.79 104.0,105.3,105.3
1.00 0.99,0.99,1.01 99.0,99.0,101.0
0.020 0.023,0.023,0.023 115.0,115.0,115.0
Cd 0.0375 0.042,0.042,0.042 112.0,112.0,112.0
0.050 0.054,0.054,0.055 108.0,108.0,110.0
0.032 0.020,0.022,0.021 62.5,68.8,65.6
As 0.060 0.037,0.038,0.037 61.7,63.3,61.7
0.080 0.048,0.049,0.048 60.0,61.2,60.0

B 2% 6 AT J0,3 B vk B BT 4 A AL, Pb Y
[l i 3 Ry 100.0% ~ 122.5%, Cr 1Y [0l Y #& Ky
100.0% ~ 115.0%, Ni f [] it % K 99.0% ~ 117.5%,
Cd 114 151 iz %y 108.0% ~115.0%, As Y [0l I % hy
60.0% ~68.8% , £ S F A7 VA MER B 4T
3 #ig
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