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Determination of Many Elements in Particulate Matters on Air Filter
Membrane by X-—ray Fluorescence Spectrum

LIU Shao-yu BAO Yan-ying WANG Wei
( Dalian Environmental Monitoring Center Dalian Liaoning 116023  China)

Abstract: Elements of suspension particles on air filter membrane were detected by using X-ray fluores—
cence spectrum analysis instrument. The membrane sample did not need reagent and treatment. An hour was
spent to detected one sample for more than 40 kinds of element contents. Standard samples of NIST SRM 2783
air filter membrane were repeatedly detected 10 times to find that measured values of most elements same as the
standard values and standard deviation of measured values was small. Detected results of 20 air filter membrane
samples by the analysis Instrument were similar to results detected by ICP — MS and both standard deviation of
measured values by the two methods were small.
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Table 1  Method detection limits pe/cm’
Na 0.13 Mg 0.06 Al 0.05 Si 0.03
P 0.01 S 0.01 Cl 0.01 K 0.01
Ca 0.01 Sc 0.01 Ti 0.01 A% 0.01
Cr 0.01 Mn 0.01 Fe 0.01 Co 0.01
Ni 0.01 Cu 0.01 Zn 0.01 Ga 0.01
Ge 0.02 As 0.01 Se 0.02 Br 0.01
Rb 0.01 Sr 0.01 Y 0.01 Mo 0.01
Rh 0.02 Pd 0.02 Ag 0.02 Cd 0.01
Sn 0.03 Sh 0.03 Te 0.04 1 0.03
Cs 0.04 Ba 0.05 La 0.05 W 0.02
Au 0.03 Hg 0.02 Pb 0.02
2.2 Mg Na
10 NIST SRM 2783
2, 2 As.Co.Ni.Sh.V 5 o
2 peg/cm’
Table 2 Test results of standard air filter membrane sample peg/cm’
Al 2.330 32 0.053 21 2.3386 0.045 51
As 0.001 18 0.000 12 —
Ba 0.033 63 0.005 02 0.038 5 0.004 44
Ca 1.325 30 0.170 68 1.364 6 0.005 50
Co 0.000 77 0.000 12 —
Cr 0.013 55 0.002 51 0.013 4 0.001 22
Cu 0.040 56 0.004 22 0.041 1 0.002 01
Fe 2.660 64 0.160 64 2.646 4 0.009 26
K 0.530 12 0.052 21 0.530 4 0.004 92
Mg 0. 865 46 0.052 21 0.671 4 0.045 68
Mn 0.032 13 0.001 20 0.0327 0.002 27
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Na 0.186 75 0.010 04 0.128 3 0.065 13
Ni 0.006 83 0.001 20 —
Pb 0.031 83 0.005 42 0.031 6 0.004 57
Sh 0.007 21 0.000 26 —
Ti 0.149 60 0.024 10 0.146 6 0.003 02
A% 0.004 87 0.000 60 —
Zn 0.179 72 0.013 05 0.187 5 0.002 26
o Ti-Fe.Ba
10 ICP - MS
ICP - MS 0
3 4,
3 v %
Table 3  Relative deviation of test results by two methods during un-heating period@‘ %

D
Al 24.7 0.2 19.2 -1.0 4.7 3.9 0 16.8 -76.2 2.9
Se 0 0 0 0 0 0 0 0 0 0
Ti 65.4 66.4 69.1 64.1 66.0 40.8 66.4 69.5 60.3 58.3
A% 1. 0 0 -9.3 0 0 0 0 0 0
Cr 0 0 0 0 0 0 0 0 0 0
Mn -11.3 8.2 11.2 -1.8 21.0 -1.8 6.7 11.5 2.5 -2.7
Fe 29.9 76.2 96.1 0 53.3 -8.1 0 48.2 0 0
Co 45.3 0 0 91.6 0 11.2 0 0 0 0
Ni 2.5 0 0 7.8 8.6 0 0 0 0 0
Cu 6.4 29.9 55.8 7.2 19.1 27.4 16.2 21.4 10.3 12.9
Zn 4.3 -7.1 1.8 -7.4 9.4 -20.8 -0.1 9.3 -5.9 -17.7
Ga -51.5 0 0 0 0 0 0 0 0 0
Ge 42.4 0 0 0 0 0 0 0 0 0
As -8.7 0 -14.6 0 -7.2 0 0 -5.8 0 0
Se 0 0 0 0 0 0 0 0 0 0
Rb -2.5 9.7 4.5 -46.1 9.3 42.5 0 0 0 0
Sr 16.8 13.5 17.3 -6.8 7.2 14.4 13.0 16.6 1.9 43.7
Y 0 0 0 0 0 75.6 0 0 0 0
Mo -3.1 0 54.8 0 0 0 0 0 0 0
Rh 0 0 0 0 0 0 0 0 0 0
Pd 0 0 0 0 0 0 0 0 0 0
Ag 0 0 0 0 0 0 0 0 0 0
Cd 0 0 0 0 0 0 0 0 0 0
Sn 6.0 0 0 0 0 0 0 0 0 0
Sh 0 0 0 0 0 0 0 0 5.7 0
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D
Te 0 0 0 0 0 0 0 0 0 93.0
Cs 0 0 0 0 0 0 99.3 0 0 0
Ba 32.1 39.4 40.0 23.2 18.2 -92.1 43.8 26.6 0 48.5
La 0 88.4 89.6 83.1 86.8 70.2 0 82.9 0 95.0
W 0 0 0 0 0 0 0 0 0 0
Au 0 0 0 0 0 0 0 0 0 0
Pb -27.3 -10.6 -2.9 -8.3 4.8 -1.7 -1.7 5.1 -9.9 -17.1
4 v %
Table 4 Relative deviation of test results by two methods during heating period® %
D
Al -29.3 0 -36.6 -90.2 -56.0 6.7 -84.8 0 0
Se 0 0 0 0 0 0 0 0 0
Ti 62.8 89.7 64.9 58.0 73.4 69.7 57.9 54.5 66.6 -0.7
Vv -44.3 34.8 0 0 -4.3 -0.1 0 0
Cr 0 0 0 0 0 0 0 0
Mn 8.4 64.9 10.5 -0.2 5.3 -2.5 -8.4 -8.3 27.3 -56.3
Fe 34.6 27.9 26.4 54.8 38.6 40.3 .3 68.5 -50.4
Co 0 0 0 0 0 0 0
Ni 2.8 72.5 39.4 -14.0 83.2 0 -0.2 -32.3 0
Cu 3.0 -36.1 9.7 -34.6 -4.1 -2.5 -1.5 -5.8 33.8 84.4
Zn -37.6 43.9 -36.1 -24.7 -28.9 -17.9 -23.8 -23.6 2.1 -71.1
Ga -43.9 33.5 -9.7 -29.9 -39.7 -42.8 -42.5 -34.2 0
Ge 0 0 0 0 0 0 0 0
As -35.6 13.6 -13.0 -8.0 .6 -27.8 -14.9 -4.8 -41.1 0
Se 0 0 0 0 -2.9 0 0 0
Rb -11.2 0 -1.8 19.5 -12.3 -23.9 -19.1 0 0
Sr -21.1 72.0 3.4 -25. -14.2 -8.0 -45.8 -28.7 12.5 -43.8
Y 0 0 0 0 0 0 0 0 0 0
Mo 5.7 44.8 -0.5 -31.9 -12.3 -2.7 -34.7 0 17.2 0
Rh 0 0 0 0 0 0 0 0 0
Pd 0 0 0 0 0 0 0 0 0
Ag 0 0 0 0 0 0 0 0 0
Cd 0 0 0 0 0 -17.0 0 0 0
Sn 26.8 75.1 47.9 0 0 0 37.8 63.4 0 0
Sh 0 88.5 33.2 10.5 53.6 31.5 42.6 0 0 52.4
Te 0 0 0 0 0 0 0
Cs 0 0 0 0 0 0
Ba -6.6 73.5 18.2 -24.8 -0.4 6.1 3.9 .5 42.2 -8.3
La 0 0 0 0 83.0 0 88.9 89.5
w 0 0 0 0 0 0 0 0
Au 0 0 0 0 0 0 0 0
Pb -41.6 50.5 -43.0 -30.0 2.9 -46.9 -53.2 -10.4 -32.2 -66.8
(1) XRF JICP - AES ICP - MS
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