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Abstract

In oder to propose a optimurn method increasing accuracy and reproducihility in analysis of
urine lead levels, we compared matrix modifier addition method and microwave digestion
method.

The results were as follows ;

1. Where the concentration of Pd(NOgs)s{matrix modifier) was 50mg/ £, and ashing temperature

was 900, the results were optimum.

In case of matrix modifier addition method, the average coefficient of varation (CV) of
normal man was 24.1%, and lead worker was 7.9%. The average urine lead levels of
standard were 10.42ug/2 and 19.89g/ £, the accuracies compared to reference values
were 97.0% and 92.6%6, respectively.

2. Microwave digestion temperature(160~180T), time(15~25min} and the ratio of urine/
ashing acid(1:1~4:1) did not significantly affect lead absorbance and background
absorbance. Therefore we set up a optimurn analytical conditions as follows: temperature,
160T; time, 15min; the ratio of urine/ashing acid, 4:1. After samples were digested by
the ahove analytical conditions, lead absorbance and background absorbance was
measured at 450C as ashing temperature. The average coefficient of variation {(CV) of
normal man was 12.4%, and lead worker was 6.2%. The average urine lead levels of
standard urine were 1066pg/ ¢ and 2231pg/ ¢, the accuracies compared to reference
values were 99.3% and 103.9%, respectively.

From the results, we suggest that microwave digestion method is a more favorable
method than matrix modifier addition method because of easiness to reduce organic
matter, possibility to analysis at low temperature and accuracy.
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Table 1. Temperature programming parameters
for matrix modifier addition method

Step Temp. Ramp/ Time Gas_
() Step  (sec) (£/min)

1. Dry 120 G 20 0.5
2. Dry 250 C 20 1.0
3. Dry 500 O 20 1.0
4. Ash 800-1200 O 30 1.0
5. Ash 800-1200 Q 20 1.0
6. Ash 800-1200 O 3 0.0
7. Atomize 2100 O 2 0.0
8. Clean 2500 O 2 15
9. Cool 20 @ 20 1.0
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ZH&(Palladium Nitrate, 13} PA(NOs)»Z HA])Y]
FEE SO0mg/ £ T 100mg/ £ 8 F ¢AlE #alAA
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Table 2. Temperature programming parameters
for microwave digestion method

Step Teamp. Ramp/ Time Gas.
(T) Step  (sec) (£ /min)

1. Dry 120 C 20 05
2. Dry 250 O 20 1.0
3. Ash 350-550 O 30 1.0
4. Ash 350-550 O 20 10
5. Ash 350-550 O 3 0.0
6. Atomize 2100 O 2 00
7. Clean 2500 Q 2 15
8. Cool 20 O 20 1.0
Table 3. GFAAS conditions
Wavelength(nm) 283.3
Slit width(nm) 05
Background correction De lamp
Lamp current{mA) 10
Purge gas Argon(99.99%3)
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Table 4. The effects of concentration of matrix
modifier and ashing temperature on the lead
absarbance and background absorbance

Modifier

’l"(eacm)p- [Pd(NOs}]
B0mg/ ¢ 100mg/ ¢
800  Abs” 01415 0.1353
Bkg”  0.0385 0.0388
900 Abs 0.1535 0.1504
Bkg 0.0289 0.0312
1000 Abs 0.1394 0.1459
Bkg 0.0130 0.0161
1100 Abs 0.1132 0.1328
Bkg 0.0057 0.0085
1200 Abs 00660 00846
Bkg 0.0005 0.0018

1) Abs . Absorbance 2) Bkg : Background absorbance
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Table 5. The urine lead level by the matrix
modifier addition method
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Table 7. Effects of the volume ratic between
urine and nitric acid on the lead absor-
bance and background absorbance

Lead level
Sample N;Jl. qf (/1) ((E/V) Reft;ence
analysis 0 topy b value
Normal man
A 10 78+132 168
B 10 6811162 234
C 10 4051082 202
D 10 561202 360
Average 24.1
Lead worker
X 10 1874.28+£192.30 103
Y 10 8778+ 5091 59
YA 10 6%.72% 518 75
Average 19
Standard 10 1042+081 78 10.74
urine A (97.0%) ~(962~12.20}
Standard 10 19.80+0.37 19 21.48
urine B (92.6%) ~(19.24~24.40)
025 ¢
] 0.2 |
;é; 0.15 |
E
0.1
0.05 |
L /G‘ ]
-10/ p 10 20 a0
-0.05
Level (ppb)

Standard addition
r=0.9996
Y=0.0063Level+0.0308

Fig. 1. Calibration curve for matrix medifier
addition method.

Urine+HNQa(mé} 5+5  10+5 10+34 10+25
(Urine : HNOz) (1 : D2 : 1 3: 1D 4: 1)

Absorbance 00950 0.1131 0.0925 0.1015
Background 010 00354 0.0343 00316
absorbance

Table 6. Effects of ashing temperature and time on the lead absorbance and background absorbance

Temp(C) 160 170 180
Timel{min.) 15 20 25 15 20 25 15 20 25
Absorbance 01117 01074 0.1108 0.1088 0.1088 0.1037 01122 01032 0.1058
Background 00254 00227 00243 00243 00267 00250 00244 00253 0.0226
absorbance

e 4HEA Al68 1500)
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Table 8. The effects of concentration of ashing
temperature on the lead absorbance
and background absorbance

Temp.

C) Absorbance

350 Abs” (0.1128
Bkg” 0.0351

400 Abs (0.1158
Bkg 0.0380

450 Abs 0.1212
Bkg 0.0261

500 Abs 0.1136
Bkg 0.0208

550 Abs 0.0979
Bkg 0.0139

1) Abs . Absorbance 2) Bkg : Background absorbance
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Table 9. The urine lead level by the microwave
digestion method

Lead level

Sample a?;:fygfs (ug/ 2) (CJ) REle]Ence
MeantSD Vo VA€
Normal man
A 10 1010T106 105
B 10 849078 92
C 10 637103 162
D 0 5561077 138
Average 124
Lead worker
X 10 16329148778 54
Y 10 TITMEELT0 72
Z 10 5R28813H34 61
Average 6.2
Stanflard 10 10661070 66 10.74
urine A (99.3%) (962~1220)
Stan.dard 10 22311057 26 2148
unne B (103.9%) (19.24~24.40)

02 r

Absorbanc

Level (b

Standard addition
r=0.5992
Y=0.0050Level +0.0038

Fig. 2. Calibration curve for microwave digestion
method.
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Table 10. The urine lead level by the matrix
modifier addition method and micro-
wave digestion method

(unit : pg/ 2)
sl M mflr i Rl
method
Normat man
A 78 10.10
B 691 849
o 405 6.37
D 561 556
Mean 6.12 763
Lead worker
X 187428 163291
Y 857.78 71794
z 686.72 582.88
Mean 113959 97791
10.42 1066 10.74
Standard (97.0%) (993%)  (962~12.20)
urine B 1989 231 2148
] (926%) (1039%)  (1924~2440)
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