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Deter mination of Lead Mercury Cadmium and Chromate in Plagtics
JIN Xian-zhong"? , ZHU L i-hui®* , CHENG Jian-guo” , HUANG Ben-li*
(1. KeyLab. of Analytical Science Sponsored by the Ministry of Education, Dept. of Chemistry, College
of Chem. and Chem. Eng., Xiamen University, Xiamen 361005, China;
2. Ningbo Entry- Exit Inspection and Quarantine Bureau, Ningbo 315012, China)

Abstract : Plastics sample was digested with HNOs, HCl, HClO4 and H.0. (adso with HF for slica
containing sample) . The heating process was performed either in a microwave oven or in a drying oven at 190
The sample solution obtained was used for the ICP-A ES determination of lead, mercury and cadmium. Same and
limited amounts of HCl were added, to compensate for the interference of chloride ion to the determination of
mercury. CRM' s were analyzed by the proposed method , giving val ues of contentsof Pb, Hg and Cd in cons stency
with the certified vaues, and values of R’ s (n=9) in the range of 0. 3% - 8. 0%. Hexavalent chromium
(CrOf” ) was determined on a separate sample by the diphenyl carbazide (DPC)-photometric method. Hexavalent
chromium was extracted from the sample by solution mixtures of NaOH + Na:COsz and Kz HPO4 + KH2PO4. An
aliquot of filtrate from the extract was taken and its Cr( ) content determined by the DPCphotometry. Recovery
of Cr( ) was tested by addition of standard solution of Cr( ) to PVC samples, values of av. recovery and av.
RSD' s (n=9) found were 95 % and 0. 35 % respectively. Detection limits () found for Pb, Hg, Cd and Cr( )
were 0.011, 0.007, 0.003 and 0.001 mg - L ~* respectively.

Keywords: ICP-AES; Photometry; Lead; Mercury; Cadmium; Chromium ( ) ; Plastics; Microwave
asssted wet acid sample digestion; Pressurized wet acid sample digestion
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EPA METHOD 3060A 7196A ,
1 L ( )
( 1 ) 1
ICP-AES ;
(35+5) , 60 min,
(DPC) ()
1
1.1
Prodigy ,
,L-PAD , 170
1099 nm, . , ;
Varian Cary 50
1.0g-L"*
() 105
2.8290g 1L ,
; , 1.0000g- L *
87.09 g 68.04 g, 1L

(20.0+£0.05) g (30.0+£0.05) g 1L

, , pH 11.5
(DPC) DPC 0.25 g
250 mL , 50 mL , ,
, 1g-L°*
1.2
1.2.1
MARS5 :
1200 W ,2 450 M Hz , 250 ,
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Tab. 1 Program of microwave-assisted digestion

/ min / MPa / / min
1 12 4.1 120 20
2 6 5.5 160 30
3 6 5.5 180 30
4 6 5.5 190 5
1.2.2 ICPAES
40.68 M Hz, 1.1kw,
( 99. 996 %) , 16 L -
min~*t, 0.1L - mn*,
207 kPa, 1.0mL - min'*,
14 mm, 45 s, 1
220. 353 nm,
184.950 nm, 226.502 nm,
540 nm
1.3
1.3.1
, 0.5 mm
0.5 mm
1.3.2
0.2000¢g
100 mL : 5.0mol - L°*
9mL, 1mL, 1mL,
0.5 mL ( , 1imL),
100 mL
0.2000 g
100 mL , 5.0 mol -
Lt 9mL, 1mL, 1mL,
0.5 mL ( , 1mL),
, 190 4 5h, )
100 mL
100 mL ,
5.0mol - L™* 10 mL , 1mL,

0,1.02.0,4.0mg- L *;



()

0,0.5,1.0,2.0 mg -

1.3.3 ()
: 0.500 0 g
250 mL , - 50 mL
- 0.5mL,
400 mg; )
(35+5) : 59 kHz
60 min, ,
, (1+9) pH
7.5+0.5, 100 mL ,
5mL 100 mL , 90
95 mL 1g-L *DPC 2mL,
(1+9) pH 2%0.5, ,
5 10 min
100 mL , ()

, () 0,0.1,0.2,
0.4mg- L%, 95 mL , 1g-L *'DPC
2mL, (1+9) pH
2+0.5, , ; 5 10 min , 1lcm
, 540 nm ,

2
2.1
[3] :
(o1 ,
(P9 (PP) -
- (ABS) -
(EVA) (PE) (PVQ) ,
PvC ,
, 14 % ,68 %,
300 ,

(90 %

94 %)

5.0mol - L ! 9mL, 1mL,
1 mL 0.5 mL ,
, 1mL
2.2
1.0mg- L * (1+9)
(9+91)- (1 +99)
21809 10862,
100 mL , 10 mL
100p g, 0.3mL
1h; 1 mL ,
1mL,
2.3 ()
( )
C) . ()
EPA
M ETHOD 3060A
: : . EPA
M ETHOD 3060A , ()
; . ()
15.7 mg- kg *
2.4
:10.0mg - Lt
217.00 nm :10.0mg - L°*
206.149 nm :10.0mg- L *
220. 353 nm ,
0.005;10.0 mg- L *
184.950 nm :10.0mg - L™t
405,781 nm ;
10.0mg- L* 405.781 nm
220.353 nm(
) 184. 950 nm
226.502 nm,
2.5
10.0mg- Lt
1.0mg- L *
[10] : ()
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DPC , 540 nm

2 ()
Tab. 2 Effect of coexisting eements on the det' n of

hexavalent chromium

4 (n=9)
Tab. 4 Analytical results of sandard reference materials

ERM- EC680 ERM- EC681
RSD RSD
p/(mg-kg'Y) /% p/(mg-kg ) /%

Pb 107.6 109.1 1.0 13.8 16.6 4.9
Hg 25.3 26.4 3.6 4.5 6.4 16.5

Cd 140.8 141.1 0.4 21.7 23.0 0.5
) ) Pb  107.6 111.6 1.0 13.8 17.5 3.2
p/(mg-L-1%) p/(mg-L-Y) Hg 25.3 25.8 8.0 4.5 5.7 10.0
7n 1000 0.002 v 5 0.008 Cd  140.8 141.4 0.3 21.7 22.2 0.8
Al 1 000 0. 005 Hg 2 0.004
Fe 100 0.008 La 2 0.002
Mo 2 0.004 Ce 2 0.003
[1] Tobias Ernst, Ralf Popp, Rudi van Edik. Interlabora
2 tory test on polymers: determination of heavy metals
() ' 32 mg - in polyer metrices[J]. Talanta, 2000 ,53:347.
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