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Determination of Pb and Cd in Rain Waters by the Coprecipitation
Pre-concentration technique
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Abstract

Trace amount of heavy metals in rain waters were determined after preconcentr-ation
by coprecipitation technique. Indium was selected as a coprecipitating reagent and con-
centrated heavy metals were analyzed by a conventional AA spectrometer. Two areas,
Cheong-Won and Tae-Ahn, were selected and compared only when it was precipitating
at the same time for more meaningful comparison. The concentrations of Pb and Cd in
Cheong-Won (rural) area were 14.3+8.0 ppb and 2.77 £5.37 pph, respectively. These
values are higher than those of Tae- Ahn,which indicates that even a rural area is pollut-
ed by a nearby industrial area (Cheong-Ju). The isotope ratios of lead in rainwaters

were very similar to those of aerosol particles.
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Fig. 1. Experimental procedures for preconcentr-
ation by coprecipitation of rain water.
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Fig. 2. pH dependence of recovery of Pb & Cd.

Table 1. Pb & Cd Concentration in the Rain Water
of Cheong-won Area.

Date Cd Pb
92. 5.25 6.88 18.0
92. 6. 4 ND 7.86
92. 6.10 1.19 10.0
92. 7.10 2.18 21.1
92. 8.26 ND 18.0
92. 9.23 ND 262.
92.11.19 0.02 16.6
92.12. 6 239 155
93. 2.16 5.00 8.50
93. 2.18 1.10 32.2
93. 2.20 0.56 7.85
93. 3.14 5.46 13.1
93. 3.24 3.86 14.3
93. 4. 1 0.50 7.50
93. 4.22 0.50 8.00
93. 4.27 0.76 7.85
93. 5.12 1.20 30.0
93. 5.16 0.70 13.0
93.6. 1 0.60 5.20
93. 6.12 0.90 6.30
Average 2.77+537 14.3+8.0

ND : Not Detected
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Table 2. Concentration and Isotope Ratio in Rain
water of Cheong-won(91.11-92.2) Deter-
mined by ICP-MS.

Date type pH Pbippb) Pb206/207
91.11.10 Rain 5.73 9.6 1.1427
91.11.23 Rain 4.03 415 1.155

91.12.11 Snow 649 30.0 1.1263
91.12.27 Snow 5.24 3.49 1.1428
92. 1. 6 Snow 44 5.86 1.1484
92. 1.16 Snow 6.83 20.0 1.1493
92. 2.22 Snow 8.18 35.0 1.1336
92. 228 Rain 3.72 455 1.1504

Average 23.9+16.5 1.1436 +0.0095

Table 3. Comparison of Direct Measurement with
Standard Addition Method for Cheong-
Won Area.

Unit : ppb

Cd Pb
STD add Direct® |STD add Direct”

Date

Table 4. Concentration of Pb & Cd in Cheong-
Won and Tae-Ahn Area(92.5-92.12).

unit : ppb

Place Date Cd Pb
Cheong-Won  92. 5.25 6.88 18.0
Tae-Ahn 92. 525 242 250
Cheong-Won  92. 6. 4 ND 7.86
Tae-Ahn 92. 6. 4 0.066 8.31
Cheong-Won  92. 7.10 2.18 21.1
Tae-Ahn 92. 7.10 0.596 116
Cheong-Won  92. 8.26 ND 18.0
Tae-Ahn 92. 8.26 ND 9.34
Cheong-Won 92, 9.23 ND 26.2
Tae-Ahn 92. 9.24 ND 6.90
Cheong-Won  92.11.19 0.023 16.6
Tae-Ahn 92.11.19 ND ND
Cheong-Won 9212 6 239 155
Tae-Ahn 9212 6 0.09 6.72

Cheong-Won  Average 4.71+883 176+5.6

Tae-Ahn Average 0.45+0.89 9.69+7.64

93.2.18 1.10 1.00 32.2 24.8
934. 1 0.50 0.50 7.50 7.7
93.4.22 0.50 0.79 8.00 8.1
935.12 1.20 0.86 30.0 19.9
935.16 0.70 0.62 13.0 13.6
936. 1 0.60 0.53 520 6.09
936.12 0.90 0.73 6.30 7.11

* : corrected with the recovery rate
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Fig. 3. Comparison of the Pb & Cd in Rain Waters of Cheong-won & Tae-Ahn.
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Table 5. Average concentrations of Pb & Cd in
rainwaters of Cheong-Won, Tae-Ahn, Jae
~Ju, and Pyoung-Hae

unit : ppb
Place Times( N) Pb Cd
Cheong-Won 8 166+58 4.27+8.27
Tae-Ahn 8 114+85 0.65+0.99
Jae-Ju 8 159+6.7 042+0.74
Pyoung-Hae 4 167+45 215+£2.35
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