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Determination of Lead Cadmium and Arsenic in Exhaust Gas by
using Microwave Digestion and ICP-AES

LI Zhi‘hua' > CAI Xin® LIAO Yuan®
. School of Chemistry an emical Engineering Guangxi University Nanning Guangxi ina;
1. School of Chemi d Chemical Engineeri G . University Nanni G 1 530004 Chi
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Abstract: In this paper microwave digestion and inductively coupled plasma-atomic emission spectrometry
were used to determine lead cadmium and arsenic in exhaust gas. Under the optimum conditions the method
has a good linearity in the range from 0 mg/L to 5. 00 mg/L. The detection limits of lead cadmium arsenic were
0.250 pg/m’ 0.125 pg/m’ 0.375 pg/m’ respectively (in the conditions of 400 L sample volume and 50 mL
constant volume) . The RSD  which was parallelly determined by blank cartridge for 6 times is between 2. 3%
and 10.5% . The spike recovery is 83% ~112% . There was no significant difference between the current method
and the standard method.
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6300 5%
Thermo Fisher Scientific : TH - 880F 50 mL o
; Xpress NEEN 3-5 o
CEM o
500 mg/L ~100 mg/L 1
\500 mg/L Table 1  The parameters for microwave digestion
: N . : P/W /% t/min 9/°C t/min
R 1 1 600 85 5 120 5
B A 2 1 600 100 3 150 3
1.2 iemasE 3 1 600 90 4 190 15
50%
3 h( ) 1.5 U8 T A4
10 min 60 °C RF 1100 W; 0.2 MPa:
° ‘ 0.5 L/min; 30 s;
1.3 BRafmiRsE 30 s i
9 400 L.,
° 2.1 Arfrvhik
6 50 mL 5% N
° N 0 mg/L.0. 100 mg/L.
L4 s 0.500 mg/L1.00 mg/L.3. 00 mg/L.5.00 mg/L
( 0 mg/L.0. 100 mg/L.0. 500 mg/L.1. 00 mg/L.
) 3.00 mg/L.5. 00 mg/L 0 mg/L.0. 100 mg/L.
° 9 mL N 0.500 mg/L+1.00 mg/L.2.50 mg/L.5.00 mg/L
3 mL W5 mL
1
° 25
2
Table 2 Regression equation and method detection limit
Y=4.86 x10°X -32.7 Y=2.61 x10*X -65.2 Y=1.17x10°X -2.49
r 0.999 9 0.999 6 0.999 7
p/(mg+ L") 0.002 0.001 0.003
p/(pg e m™?) 0.250 0.125 0.375
p/(pg*m™?) 13 0.05 0.9
2.2 Fikih il (s) 2.
400 L 50 mL NN
3.5
o 220. 3 nm.228. 8 nm- 2.3 eARE PRI
189.0 nm N o 6
10 10 3 3.
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3 (n=6)
Table 3 Spike recovery test results (n=6)

p/(mg+ L") p/(mg+ L") p/(mg+ L") 1%

1.95 0.500 2.37~2.49 84.2 ~110

0.143 0.500 0.558 ~0.705 83.0~112

0.028 0.500 0.517 ~0.583 89.2 ~111

2.4 RESATF M R LR LE o
6
3-5
4, 1 . M.
1994:296 -307.
4 ( 6) 2 USEPA. EPA 816F-02-013 List of contaminants & their MCLs
n=

S . Washington DC: USEPA 2002.
3 ( »

Table 4  Comparison of measurement results of the

different analytical methods (n=6) -
2003:376 —379 387 —388.
p/(mg+ L") 2.49  0.558 0.538 . HJ 538 - 2009
2.46 0.677 0.552 ( ) s .
2.39 0.567 0.517
2.37 0.698 0.583 2009.
249 0.705 0.528 5 . HJ 540 -2009
249 0.695  0.566 () s.
pl/(mg L") 2.45  0.650  0.547 2009.
RSD/% 2.3 10.5 4.5 6 ICPAES
p/(mgeL1) 2.39  0.561 0.556 J . 2009 21
2,32 0.689  0.487 (1):28 - 30.
2.35 0.662 0.521 7
2.48 0. 641 0.528 [CP-AES ]
2.43 0.618 0.482
2009( 8) : 2240 —2243.
2.49 0.556 0.479
pl(mge L) 241 0.621  0.509 8 ‘ ACPAES :
RSD/% 2.8 8.6 6.1 NN J . 2004 16(5) :715 -716.
9 .GB/T 16157 - 1996
S .
3
1996.
10 . JJG 768 - 2005
N N S . . 2005.
90 o
2012 252 683 o
30 N o
20 CO-NO. . S0, . PM,. 2005
0, Co, . 2 h 20 min e
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