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This study is to find out which the elements could cause
the pollution in the soil, and to what the degree of the
pollution has been progressed so far, with samples of the
soils from such work places as 6 lead storage battery
factories, a primary lead smelting factory, and a litharge
factory, and finally from the area that is considered not to
have been polluted by any industrial activities. The study
variables are the number of employees, the date of
foundation of workplace, the amount of use of lead, the size
of the land, the size of facilities, and the capacity of dust
collector. We inspected the accuracy and the precision of
the portable X-ray Fluorescence which has been rarely used
in this nation. Followings are the details of our inspection.

1. For the verification of the accuracy and the precision,
we prepared three different concentrations. For the
accuracy, we had 219.6 % collection rate from low
concentration, 97.8 % from middle concentration, and
101.4% form high concentration. We found the variation
modules by concentration, for the precision, to be 23.1 %
from low concentration, 1.91 % from middle concentration,
and 0.66 % from high concentration, the result of which
shows us that the portable X-ray fluorescence's accuracy
and precision are somewhat low with low concentration, and
high with middle or high concentration.

2. The lowest level of pollution in workplace caused by
lead was that of D company's with its average concentration
was 182+ 2.512mg/kg the highest, C company's with 72,069
+ 2.548mg/kg.

3. We studied the association the date of foundation of
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workplace, the amount of use of lead, the size of the land,
the rate of the building occupation of the land, lead amount
in the soil, the capacity of the dust collector and devided the
capacity of the dust collector by the size of the building to
find out the relation between the dust collector's affection
per unit area and the rate of lead in the soil.

From this study, which indicate the older the date of
foundation of workplace, the smaller using lead, occupation
of the land, the building occupation of the land, the capacity
of the dust collector, the rate of the dust collector's
affection per unit area.

4. We made a comparitive study of only the groups of the
storage battery company in the same way as above. From this
study, we had almost the same result as we did from the
study on the whole lead-related workplaces; the only
different results we got from the variation of the amount the
number of employees, which indicates the bigger the number
of employees, the less soil pollution. it shows and the result
is statistically worthy of attention(p<0.05).

Is judged that use about utilization because it analytical
accuracy and precision are high and have a lot of advantages
about free medical care pretreatment and sample ore that
analysis is difficult with galena specially in concentration
more than constant level to inflect portable XRF in
measurement about lead concentration among soil in place
of business and estimation.
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Tabke 1. ‘FEEE] SdEE HE

() () (ton/ ) () () (_ /min)
A 630 1975 3,250 92,423 43,836 20,000
B 110 1995 3119 33,058 11,570 5841
C 64 1977 500 18,559 13,957 -
D 81 1997 913 62,810 18,512 10,720
E 360 1985 3,760 51,570 14,545 26,660
F 300 1988 2,000 46,358 28,384 13,680
G 87 1993 450 18,003 12,872 3512
H 720 1 1988 19,000 648,939 243425 98,299
C : VIOV )T
Duncan  Multiple Com- CVpooted = [ . ]
. o
parison Test
2 XAF 2equy (% -
recovery rate) Il =n.
%cd 1 2 cv, =
X-ray Fluorescence (XL-309 lead analyser,  (NIOSH, 1995; Taylor, 1937). Fooo= ( - 1)
NITON Corp, Bedford, Massachusetts) e
_XRF EPA eias sl ;}a} [L1]
METHOD 6200 (1 I 9743
3 .
Bias| ] ]
XRF Y e 1 F08 XRPY FE 9 AUE
Test Platform(  4) sample L= A7t 10|
cup (2 XRF
3. AAREN (coefficient of variation, CV) |Bias, (v %)
(overdll (CVpooiet %) :
SAS version 80(Staticd  CV, CVpuiea) cv 3 {
Andysis System) CV pooled 3 4 (18.9mgkg), (1,162.0mg/kg),
(NIOSH, 1995; OSHA, 1990). (5,532.0mg/kg)} ,
ANOVA(Analysis of Variance) test eV AR s ( 3 X-ray Fluorescence
2
Table 2 BEFAlRE EHIFE| : i (18.9mg/kg) 219.6%,
. MY/KY
(1,162.0mg/kg) 97.8%,
18.9mglk 1,162.0mg/k 5,532.0mg/ki
(189mgkg) ( L) ( gkg (5,532.0mgkg) 014%
1 26.4 1,100.0 5,560.0 (v
2 29.0 1,110.0 5,560.0
3 %3 1,1200 5,580.0 %) (18.9mg/kg) 23.1%,
4 380 1,1300 5,580.0 (1,162mg/kg) 1.919%,
5 41.0 1,140.0 5,600.0 (5,532.0 mg/kg) 0.66%
6 45.1 1,140.0 5,620.0 XRF ( )
7 46.0 1,141.0 5,630.0
8 46.4 1,1500 5,640.0 (CV %)
9 539 1,160.0 5,650.0
10 544 1,170.0 5,660.0
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METHOD 6200
Field portable X-ray Fuorescence spectrometry for the determination of elemental concentrations in soil and sediment
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The NITON test Platform
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Fig 4 NITON Test Platfom
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Table 3 XAF 7|2 Hels g Mo

[Bias|
(M) (SD) (%) (Rec %) (CV %) (CVpooled %)
415 9.58 119.7 2196 2308
1,136.1 21.73 22 97.8 191 133
5,608.0 37.06 14 1014 0.66
Tabiz 4 CJEEO] SAE A9 £ F H X
( : mgkg)
i
A 4 218 + 2.316 59 495
B 4 83 + 1073 67 119
C 4 74 + 1197 49 106
D 4 69 + 1105 58 113
E 4 77 £ 1419 49 118
F 4 57 + 1323 43 88
G 4 230 + 3597 73 1380
Tabix 5. (EEE EY E @ 58 I
( : mgkg)
t
A 20 3218 + 2.649 1,080 43233
B 8 1,598 + 10.646 86 251,333
C 5 72,069 + 2548 23400 186,000
D 8 182 + 2512 67 913
E 7 667 + 2.622 281 3,296
F 8 18,932 + 8635 515 239,000
G 8 9,793 + 8.660 2,103 665,333
H 1 5,685 + 7.054 364 397,000
Tabix 6. Z2A2 2% T B T2 2|
() z (mg/kg)
< 100 21 3454 + 17.845
101 - 300 16 5500 + 12.574
> 301 38 2839+ 4434
p vaue 0.599
Table 7. \WEES] & MEFHA EH § & sL8E oA
(ton/ ) + (mg/kg) Duncan grouping(r)
< 500 13 21,102 + 7.448 a
501 - 2,000 16 1,858 + 17.867 b
2,001 - 10,000 35 2,002 + 4.465 b
> 10,001 1 5,685 + 7.055 &
F vaue 5.10
p value 0.003

0] 0.05



Tabie B \EEE M 2ARED EZ E

 sEele] 3

() + (mg/kg) Duncan grouping
< 30,000 13 21,102 + 7.448 a
30,001 - 50,000 16 5500 + 12574 b
> 50,001 46 1,761 + 5574 b
F vaue 853
p vaue 0.0005
Tabie 8. \|EE AEHYHL 2 & B T2 34|
() * (mg/kg)
< 15,000 28 4,257 + 11.247
15,001 - 50,000 36 2,521 + 7676
> 50,000 1 5,685 + 7.7.055
p vaue 0.457
(p<0.05),
10
30,000 50,001 ( )
9 200 201 3.00 301 1
. 3 .
15,000 , 15,001 5000 /min , 5,001
50,000 50,001 3 Imin 10,000 /min , 10,001
(p<0.05). Imin 20,000 /min 20,001
Imin 4
Table 10. \[2E HEHEHE EXNHER B2 § O TR &M
/ ( ) t (mg/kg) Duncan grouping
< 200 21 20,248 + 7.479 a
201 - 300 39 3273 + 5181 b
> 301 15 334 + 3.088 c
F vaue 26.36
p value 0.0001
Table 11. \JEEE] BE2 SN 22 E © T2 2
( Imin) + (mg/kg) Duncan grouping
< 5,000 13 21,102 + 7.448 a
5,001 - 10,000 8 1,598 + 10.647 b
10,001 - 20,000 36 2,521 + 7676 b
> 20,001 18 2471 + 6.8%4 b
F vaue 423
0.0083

p vaue




Tabia 12 HE HET A7 ES 0[N B2 E o SR oA
/ () + (mg/kg) Duncan grouping
< 030 13 21,102 + 7.448 a
031 - 049 39 5434 + 5343 b
> 050 23 576 + 5933 c
F value 19.92
p vaue 0.0001
(p<0.05). 14
13 . 100
12 . , 101 300 , 301
1930 , 1981 1990 3
( / , 1991 1995 1996 .
) 4 (p<0.05),
030 , 031
049 0.50 3
(p<0.05).
(p<0.05) V. % 2
1 .
Tabie 13, ‘VEE HEHES EY F B =T A
() t (mg/kg) Duncan grouping
1930 25 5992 + 4873 a
19817 1990 26 4,624 + 8850 a
1991™ 1995 16 3,956 + 10.799 a
1996 8 182 + 25192 b
F vaue 6.95
p vaue 0.0004

Table 14, =X M= AL 224 ¢2f £22F &

() + (mgkg) Duncan grouping
< 100 21 18,933 + 1.058 b
101 - 300 8 3454 + 8.635 a
> 301 27 2,140 + 3267 b
F vaue 331
0.0443

p vaue




1997
8.906mg/kg
7.146mg/kg,
7.461mg/kg
57-230mglkg

(2973)
950mg/kg
100mg/kg 9739
, (1997)
3.5km
11.32-43.94mg/kg
TEL (Tetra-ethyl lead),
17mg/kg(Rose , 1979),
20ppm( :
1982) Kloke (1979)
(thresholds)  100mg/kg
100mg/kg

(1996)

40-313mg/kg
76mg/kg
11-54mg/kg
26mg/kg
(2000)

4.741mgkg, 1998

5.482mglkg,
5.177mg/kg,

182-72,069mg/kg
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1 XRF

(18.9mg/kg)
(1,162.0mg/kg)
(5,532.0mg/kg)

219.6%,
97.8%,
1014%
vV %)
23.1%,
1.91%,
0.66%
vV %)

(18.9mg/kg)
(1,162.0 mg/kg)
(5,532.0mg/kg)
( )

D 182+
2.512mglkg , C
72,069+2.548mg/kg

(p<0.05).

(p<0.05).

XRF
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