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13 2
5% 0,05,2,10,
50,200,1000 ng- mL"*! 21
) ) 211
14 ;
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Table 1 Digestion effect of HNOs- H:O2 and HNOs- H202- HF
ABSL ABS2
5mL HNOz1 mL H20:
5mL HNOsz-1 mL H202-0 5mL HF
5mL HNOz1 mL H20-1 0 mL HF
5mL HNOz1 mL H20-15mL HF
212 ) )
, ABS (
120 2), 220 60 min
20 /min"', 120 10 / 213
min *, , , 3
- - (ABS
Table 2 Digestion effect under different constant temperature and different retention time
/ fmin ABSL ABSL
190 30
200 30
200 50
200 60
210 30
210 50
210 60
220 30
220 50
220 60
22 ICPMS

ICP-MS ,
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5 103 Rh
EPA200. 8

AS[75] =[75] x1- [77] x3 127 +[82] x 2 549
Cd[111] =[111] x1- [108] x

1 073 +[106] x 0. 763 976

Pb[208] =[208] x1+[206] x1+[207] x1

Table 3 Optimized microwave digestion procedure

Stage Power Ramp/ min T/ Hold/ min
Max/ W__ 100 %
1 1200 100 5:00 120 5:00
2 1200 100 3:00 150 5:00
3 1200 100 7:00 220 60:00

Table 4 Parameters of ICP-MY Quadrupole)

W 1350 / mm 10
/(L mn-1) 150 / mm 04
/(L min-1) 10 Quantity Analyss
/(L min- %) 10 85 /'s Q3 ¢diotope
/(L-mnY 025 <0 5%
[(mL-mnt 01 <2%
/ mm 7 198Rh
Table 5 Isotopes of the elements
Cr As Cd Hg Pb Rh
52 75 111 202 208 103
23
ICP-MS ( 1lpg-mL"* 1000
Hg-mL™Y),
r 0. 999 9
11 3 (¥)
, 6
Table 6 Detection limits of the method (30, n=11)
/(ng- g1 /(ng- 9" "
Cr 52 58 Hg 202 36
As 75 65 Pb 208 07
cd 111 16
24

(ABS) '

7 ABS
90% 110% ,

Table 7 Percentage recoveries of the ABS samples

Cr As Cd Hg Pb

ABS1 1 00 1 00 1 00 2 00 1 00
0.9270 1081 1018 1829 1012
9270 1081 1018 9145 1012
2000 2000 2000 3000 2000
2074 1899 1884 2975 1956
1037 9495 9420 9917 97.78

ABS2 0. 50 0 50 0 50 1 00 0 50
0.4917 04534 0.4924 1108 0 4969
98 35 9068 9848 1108 99 38
1000 1000 1000 1500 10 0O
8979 9631 979% 1443 1028
89.79 9631 97.96 96 20 102 8

Table 8 Analytical results by using microwave
digegtion- ICP-MS

HMg-g-'(n=8 RS/ %
ABSL cr 175 78
As 1 47 28
cd 0 06 a7
Hg Q21 87
Pb Q08 86
ABS2 cr 133 89
As 005 a7
cd N. D
Hg Q12 105
Pb 0 03 11 3
27
, 3
ICPMS , 8
8 , ABS
3
. ICPMS
) , ICPMS
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Deter mination of Lead, Cadmium, Mercury, Chromium and Arsenic in
Acrylonitrile- Butadiene- Syrene Copolymer Using Microwave
Digestion-ICP-MS

WANG Yingfeng', SHI Yanrzhi'" , ZHANG Hua' , CHEN Yuwhong®, John Lau®, Steven Wilbur® , L1 Ping?
1. Analysisand Testing Center , Capital Normal University , Beijing 100037, China
2. Agilent Technologies (Beijing) , Beijing 100022, China

Abgtract A method was studied for the andysis of Cr, As, Cd, Hg and Pb in acrylonitrile-butadiene-styrene copolymer by
usng ICP-MS. Theinstrument parameters were optimized and the introduction system was developed systematically. The sam-
ple is decomposed by microwave digestion. The digestion condition was optimized concerning digestion system, proportion of
acids and digestion procedure, which afords reference for the preparation of the same kinds of polymer samples. The detection
limits of the method for all sample elements were . 7-6. 5 ng - g ', the recoveries were 89 8 % 110. 8 %, and the RSDs were
2 8% 11 3%. The analytical method presented was characterized with good precison and accuracy , smplicity , rapidness, low
limits of detection and no matrix matching requirements.

Keywords [ICP-MS; Microwave digestion; Acrylonitrile-butadiene styrene Copolymer ; Element
(Received Sep. 29, 2006 ; accepted Dec. 28, 2006)

* Corresponding author



