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Evalation of Lead levele in Airhorne by a Portable X-Ray Huorescence Instrument
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This study was performed to compare the lead levels of 20
quality control standard samples(KOSHA:18-2000) and 72
field samples in lead-acid battery manufacturing plant
between ICP and portable-XRF methods.

1. While the proficiencies of 20 quality control standard
samples by ICP were 100%, those of analytic result values
by XRF were 75%.

2. The correlation coefficient(r) between the reference
values for quality control (REF) and the analytic result values
by ICP (ICP) was 1.0(p<0.05), and simple linear regression
equation and the coefficient(R2) were REF = -0.0009 + 1.016
ICP and 0.9997, respectively.

3. The correlation coefficient(r) between the analytic result
values of quality control standard samples by ICP (ICP) and
by XRF (XRF) was 0.975(p<0.05), and simple linear regression
equation and the coefficient(R2) were ICP = -0.0003 + 1.002
XRF and 0.950, respectively.

4. The correlation coefficient(r) between the analytic result
values for lead samples of a lead-acid battery manufacturing
plant by ICP (ICP) and by XRF (XRF) was 0.993(p<0.05), and

Inductively Coupled Plasma(ICP)  Ato-

simple linear regression equation and the coefficient(R2) were
ICP = -2.058 + 0.996 XRF and 0.987, respectively.

5. While the frequency distributions of XRF /ICP(Ratio) for
each ICP concentration levels in a lead-acid battery
manufacturing plant revealed high proportion in ratio range of
0.876-1.125 than in ration range of 1.126-1.375. Also, ICP
concentration level in ration range of 0.786-1.125 was
increased with increase of frequency distribution of XRF/ ICP.

6. The limit of detection of XRF on lead was determined to

be 6.11 /filter

The data presented in this study indicated that relationship
for lead level of quality control samples and field samples in
a lead -acid battery manufacturing plant by ICP and
portable-XRF methods was proved. The practicing industrial
hygienist can use portable-XRF to produce a rapid on-site
determination of lead exposure that can immediately be
communicated to workers and help identify appropriate levels

of personal protection.
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XRF Table 1. Fesuts of anobsis for leed of qualty conteol samples by ICF and xBF
unit )
Glass tube 0ml— (No. No ICP  XRF Reference values Accepteble range — Result)s(RF
7100, PYREX) 10% - "
MERCK KGaA, German 5. 1A 00748 00634 00749 00659 -0089 P NP
( ) 1B 00749 0.0688 P P
60 45 2A 00132 0.0002 0.0130 00103 - 00157 P NP
XRF 2B 00137 0.0074 P N.P
3A 0.0462 0.0455 0.0459 0.0404 - 0.0514 P P
3B 0.0465 0.0517 P N.P
4A 00228 0.0256 0.0225 0.0189 - 0.0261 P P
4B 00229 0.0247 P P
99% 5A  0.0342 0.0371 0.0339 0.0291 - 0.0387 P P
58 0.0337 0.0379 P P
: 6A  0.0397 0.0402 0.0386 0.0335 - 0.0437 P P
No.7300 (NIOSH, 6B 00397 0.0380 P P
7TA 00273 0.0274 0.0261 0.0213 - 0.0309 P P
1994)’ ICRICPS-7500, B 00274 0.0332 P N.P
Shimedzu, Japan) - 8A 00684 00731 0.0680 00598 - 00762 P P
8 00672 0.0667 P P
3 9A 0.0184 0.0193 0.0178 0.0124 - 0.0232 P P
: 9B 00182 0.0203 P P
10A  0.0508 0.0502 0.0519 0.0457 - 0.0581 P P
SPSS 10.0 10B  0.0508 0.0561 P P
ICP XRF * P Profident

pared t-test T NP : Nat Pofidet



238

N Men( ) D ICP
ICP 20 00395 00200 XRF
Reference values 20 00393  0.0203 /ICP (Ratio) 4004 0 a
Table 3
ICP  XRF .Icp 0025 3
. 5 2001
Figure 3 R-square  0.950 0.876-1.125 5
(Correlation)  0.975 (41.7%), 1.126-1.375 3 o0 ’
(p 0.05). (25.0%), 0.626-0.875
(25.0%), 1.625 0 . . § _ |
0 100 200 300 400 500
0 (Ratio) 1
XRF
(83%) o
.Icp Figure 4. Relationstip of XRF values and ICF
: values for lead of lead-acid
g o 0025 01'2049 bsttery rranUfaciring plart
1. Table 2 Fesilts of analds for drbome lesd n & lesd-sod  bettery
o 7 rranUfactiing plart by IGF and XBF
0.00, (mt: )
S No XRF ICP No XRF ICP
XRF(MG)
1 239 19.8 37 1333 127.7
Figure 3. Pelaionship of ¥PF values and ICP 2 132 245 3 495 484
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ean( ) 10 117 1286 % 713 618
ICP 20 00395 00200 1 665 633 47 380 306
XRF 20 00503 00247 © 1232 1155 48 262 238
13 67.2 68.9 49 68.2 69.4
14 226.9 2233 50 1247 1134
2 ICP 15 179.9 170.0 51 124 107
XRF Table 2 16 88.3 86.3 52 108 154
17 2515 2278 53 466 435
18 57.0 4638 54 524 469
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XRF 72 96.62 87.03 36 1845 184.2 72 1104 96.6
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Table 3. Frequency distibution of XRRACPIRatc) for sach of ICP comcertration levels
in & lesd-acid hettery rranusciing plant

Range XRF/ICP(Ratio) o
(1) 0.626-0875 0.876-1.125 1.126-1.375 13761625 1625

002506 3(250) 5(4L7) 3(50) 000) 183 12

0025 - 0049(%) 0(00) 6(500) 6(500) 000 100 12

0050 - 0099(%) 0( 00) 11(688) 5(3L2) 0000  000) 16

0100< %) 0{ 00) 25781 7219  000) 000 32

* Range : Rage of ICP conoatretion levels
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