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Comparative Study on the Airborne Lead in a Workplace Using Portable X-Ray Fluorescence
and High Volume Air Sampler
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This study was performed to compare the exposure
concentration of area sampling using high volume air
samplers with that of personal low volume samplers of 51
lead workers in 5 lead industries. The study subjects were
selected from workshops which did not need any big
movement for operation of their jobs. Area samples and
personal samples were analyzed by standard atomic abso-
rption spectrometer method. In order to validate the x-ray
fluorescence(XRF) method with standard Atomic absorption
spectrometer method, area samples were analyzed also with
non-destructive XRF. The results obtained are as follows:

1. The mean(standard deviation) of air lead concentration
measured by XRF and atomic absorption spectrometer(AAS)
were 0.045(0.055)mg/m' and 0.051(0.072)mg/m’, respectively.
There were no statistical difference of air lead concent-
rations between two methods with high correlation coe-
fficient (0.0975: p<0001).

2. The mean(standard deviation) of air lead concentration
measured by atomic AAS method with personal air sampler
was 0.091 and significantly higher than that measured by
XRF and AAS with high volume area sampler [0.045(0.055)mg
/m and 0.091(0.105)mg/m’, respectively). There was no
significant correlation of air lead concentration between
area and personal sampling method. Simple linear regression
equation of air lead concentration of personal sampler as
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dependent variable with that of high volume area sampler as
independent variable was "The concentration of personal
sampler = 0.573 X concentration of area sampler + 0.0653
(p=0.031).

3. In order to find out the level of agreement 51 samples
were divided into 6 categories by their air lead concentration
such as -0.0025, 0.0025-0.050, 0.050-0.075, 0.075-0.100,
0.100-0.125 and over 0.125mg/m’, frequency distribution of
area sample/personal sample (ratio) for concentration levels
of personal samples were calculated. While the air con-
centration of personal samples showed relatively uniform
distribution than area samples in workers whose personal air
lead concentration were less than 0.05mg/m’, the former was
relatively higher than latter in workers whose personal air
lead concentration were over 0.05mg/m’. The overall rate of
higher value of area sample than personal sample in same
workers was 35%(18/51).

With above results, x-ray fluorescence was found to be a
acceptable method for air lead concentration, but the area
sampling with high volume sampler showed underestimated
air lead level than personal sampling, and area sampling
method to evaluate the workplace air level can produce
some problems of underestimation.
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Table 1. Airborne lead concentrations by analytical method in the area and personal samples

unit, mg/m’
No. Co A-XRF A-AAS P-AAS No. Co A-XRF A-AAS P-AAS
1 A 0.01786 0.02183 0.01856 27 C 0.02175 0.01783 0.05529
2 A 0.00728 0.01167 0.05628 28 C 0.01558 0.01333 0.06892
3 A 0.02719 0.03199 0.13916 29 C 0.01083 0.00824 0.02486
4 A 0.05536 0.06327 0.01914 30 C 0.01413 0.00598 0.04136
5 A 0.04700 0.07932 0.02821 31 C 0.02850 0.01641 0.04744
6 A 0.06850 0.05445 0.04540 32 C 0.05192 0.04748 0.23595
7 A 0.04453 0.04456 0.04326 33 C 0.08450 0.09142 0.15784
8 A 0.03211 0.05472 0.02398 34 C 0.03517 0.04112 0.04952
9 A 0.05819 0.05472 0.09667 35 C 0.07083 0.07915 0.10884
10 B 0.01650 0.01238 0.01924 36 D 0.00800 0.01087 0.01156
11 B 0.04717 0.03306 0.03239 37 D 0.01838 0.03551 0.01880
12 B 0.01208 0.01254 0.08868 38 D 0.01550 0.01525 0.01305
13 B 0.01284 0.01350 0.04114 39 D 0.02233 0.01251 0.02164
14 B 0.04358 0.02584 0.06766 40 D 0.31517 0.44881 0.14830
15 B 0.02391 0.01206 0.02075 41 D 0.11596 0.14611 0.06427
16 B 0.01408 0.02216 0.06206 42 E 0.03494 0.04053 0.26218
17 B 0.02708 0.03498 0.13301 43 E 0.09838 0.11606 0.32450
18 B 0.03483 0.03851 0.26127 44 E 0.01886 0.02207 0.07917
19 C 0.01050 0.00854 0.02487 45 E 0.03294 0.03392 0.02625
20 C 0.04450 0.04142 0.05982 46 E 0.01328 0.02234 0.02117
21 C 0.05150 0.05384 0.03829 47 E 0.24703 0.24561 0.28186
22 C 0.01700 0.02127 0.06868 48 E 0.09061 0.10724 0.13895
23 C 0.04017 0.04021 0.11326 49 E 0.01628 0.03364 0.59892
24 C 0.01467 0.01309 0.10126 50 E 0.09586 0.13839 0.13056
25 C 0.01492 0.00883 0.04818 51 E 0.01263 0.01683 0.04116
26 C 0.00925 0.00733 0.01442

Co : company, A-XRF(area samples which are analyzed with the x-ray fluorescence): A-AAS(area samples which are analyzed with the atomic absorption
spectrometer) (p>0.05), A-XRF(area samples which are analyzed with the x-ray fluorescence):P-AAS (personal samples which are analyzed with the atomic

absorption spectrometer) (p=0.0023).



Table 2. Airborne lead concentrations in the companies

unit, mg/m’
A-XRF A-AAS P-AAS
Company No. Remark
M=£SD M+SD M+SD
A 9 0.040 + 0.020 0.046 + 0.021 0.052 + 0.041 Expand line
B 9 0.026 + 0.013 0.023 £ 0.011 0.081 £ 0.077 Expand line
C 17 0.032 + 0.023 0.030 £ 0.026 0.074 £ 0.056 Group work
D 6 0.083 = 0.121 0.112 £ 0.173 0.046 = 0.054 Casting
E 10 0.066 + 0.073 0.078 + 0.074 0.191 + 0.181 Casting
Total 51 0.045 + 0.055 0.051 £ 0.072 0.091 £ 0.105

A-XRF :area samples which are analyzed with the x-ray fluorescence, A-AAS :

P-AAS : personal samples which are analyzed with the atomic absorption spectrometer.

M4SD : MeantStandard deviation.
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Table 3. Frequency distribution of area sample/personal samplelratio) for concentration levels of personal sample

number of samples / %

A-XRF/P-AAS(ratio)
P-AAS(mg/m’)
<0.50 0.51-0.75 0.76-1.00 1.01-1.25 1.26-1.50 1.5< Total
=<0.025 2/ 9.1 4/18.2 5122.7 2/9.1 2/9.1 7/31.8 22
0.026 - 0.050 3/25.0 2/16.7 2/16.7 1783 1783 3/25.0 12
0.051 - 0.075 3/75.0 - - - - 1/25.0 4
0.076 - 0.100 3/75.0 1/25.0 - 4
0.101 - 0.125 1/25.0 3/25.0 - - 4
0.125< 1/20.0 2/40.0 1/20.0 1/20.0 5
Total 13/25.5 12/23.5 8/15.7 3/5.9 3/5.9 12/23.5 51

A-XRF :area samples which are analyzed with the x-ray fluorescence, A-AAS : area samples which are analyzed with the atomic absorption spectrometer,
P-AAS : personal samples which are analyzed with the atomic absorption spectrometer.
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