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Table 3 Instrumental parameters of FAAS
/nm /nm /mA /mm /MPa /(L s min—1) /MPa /(L s min~1)
Cu 324. 7 0. 4 3.0 6 0 3 7.0 0. 09 Lo
Pb 283 3 0. 4 30 ) 0 3 7. 0 0. 09 L5
Cd 228. 8 0. 4 30 6.5 0. 3 7.0 0. 09 L5
Ni 232. 0 0. 2 3.0 7 03 7.0 0. 09 L2
Zn 2139 0. 4 30 7 0 3 7.0 0. 09 Lo
Cr 357. 9 0. 4 30 8 0 3 7.0 0. 09 2.5

Table 4 Evaluation of digestion methods and results
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Table 5 Determination of heavy metals contents in the waste bag filters
* /g /% /g /g /% /(pg =g h)
Cu 10. 48 2. 86 10. 00 20. 13 96. 5 34. 94
Pb 17. 31 1. 68 15. 00 32. 62 102. 0 2 884. 29
Cd 1 23 1L 02 1. 00 221 97. 5 4 11
Ni 8 42 1. 45 10. 00 18 43 100. 0 28 08
Zn 26. 45 3. 26 25. 00 51 33 99. 5 881. 81
Cr 0. 35 4. 35 0. 50 0. 84 98 0 1. 17
Cu 5. 39 2. 26 5. 00 10. 27 97. 5 17. 98
Pb 17. 49 1 56 15. 00 32. 87 102. 5 58 29
Cd 0. 60 1. 86 0. 50 1. 09 98 5 2. 00
Ni 5. 88 1 68 5. 00 10. 91 100. 5 19. 59
Zn 12. 63 332 10. 00 22.73 101. 0 210. 55
Cr ND - 0. 50 0. 49 98 5 ND
Cu 3. 05 3. 58 5. 00 8 11 101 2 10. 16
Pb 13. 48 2. 01 10. 00 23. 37 98 9 44. 94
Cd 1 31 1 93 1. 00 2. 30 99. 2 4. 35
Ni 7. 18 1. 93 10. 00 17. 66 104. 8 23. 94
Zn 11 33 1 18 10. 00 21. 90 105. 6 944. 46
Cr 3. 18 374 5. 00 7. 90 94. 3 10. 61
Cu 28 66 3. 63 25. 00 52. 82 96. 6 95. 52
Pb 19. 02 1 20 20. 00 36. 56 87. 7 1 585 65
Cd 3. 39 373 5. 00 7. 93 90. 8 11. 29
Ni 10. 49 2. 54 10. 00 20. 06 95. 6 3497
Zn 12. 04 1. 31 10. 00 22. 24 102. 0 4012 21
Cr 4. 16 1 30 5. 00 8 86 93. 9 13. 86
Cu 19. 31 4. 22 20. 00 38 27 94. 8 321 81
Pb 2805 2. 14 25. 00 52. 98 99. 7 93. 49
Cd 112 3.02 1. 00 213 101. 0 373
Ni 8 10 315 10. 00 17. 80 97. 0 27. 01
Zn 14. 01 359 15. 00 28 71 98 0 4 670. 03
Cr 1. 09 4. 27 1. 00 211 101 5 3. 64
* ;s ND—
s Zn>Pb>Ni>Cr>Cu>Cd;
s Zn>Pb>Cu>Ni>Cr>Cd;
fe Zn>Cu>Pbh>Ni>Cd>Cr,
L} s CU
. o 10. 16~321 81 pg+ g' , Pb 44, 94~2 884. 29
23 pge g , Cd 2.00~11.29 pg g Ni
5 23 94~34 97 pg+ g . Zn 210, 55
Pb>Zn>Cu>Ni>Cd>Cr; - .
= Zn>Cu>Ni>Cd>Cr; ~4 670, 03 g+ g " , Cr ,
Zn>Pb>Ni>Cu>Cd>Cr;

1L 17~13. 86 ug* g o



Zn , Cd Cr .
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k] ’ 4. 5%7
87. 7% ~105 6%, RSD 1. 02% ~9. 35%, 87. 7% ~105. 6% .
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Determination of Metals in Waste Bag Filter of Steel Works by Microwave
Digestion-Flame Atomic Absorption Spectrometry

NING Xun-an, ZHOU Yun, LIU Jing-yong, WANG Jiang-hui, LI Lei, MA Xiao-guo
Faculty of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006, China

Abstract A method of microwave digestion technique-flame atomic absorption spectrometry was proposed to determine the total
contents of Cu., Zn. Pb, Cd. Cr and Ni in five different kinds of waste bag filters from a steel plant. The digestion effects of the
six acid systems on the heavy metals digestion were studied for the first time. The relative standard deviation (RSD) of the
method was between 1. 02% and 9. 35%, and the recovery rates obtained by standard addition method ranged from 87. 7% to
105. 6%. The results indicated that the proposed method exhibited the advantages of simplicity, speediness, accuracy and re-
peatability, and it was suitable for determining the metal elements of the waste bag filter. The results also showed that different
digestion systems should be used according to different waste bag filters. The waste bag filter samples from different production
processes had different metal elements content. The Pb and Zn were the highest in the waste bag filters, while the Cu, Ni, Cd
and Cr were relatively lower. These determination results provided the scientific data for further treatment and disposal of the

waste bag filter.
Keywords Microwave digestion; Flame atomic absorption spectrometry (FAAS); Waste bag filter; Heavy metals
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