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Development of analysis for lead and rare earth elements in soil and sediments
Kenshi KATAHIRAY, Hiroshi MORIWAKI? and Hideo YAMAZAKI®

Abstract
Method for extracting lead and rare earth elements in soil and sediments was examined. Aqua regia could
extract rare earth elements (lanthanum, cerium and samarium) in soil and sediments, but could not extract lead
inside particles of soil. Mixed acid of nitric acid, hydrofluoric acid and hydrogen peroxide solution could extract
lead inside particles of soil, but had low recovery rates for rare earth elements. Because variations of
concentrations of rare earth elements extracted by mixed acid were large, rare earth elements seemed not to be
extracted stably without aqua regia. Sequential extraction method which combined mixed acid extraction with

aqua regia extraction could extract rare earth elements and lead simultaneously, and their recovery rates were
amost 100 %.
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JG1
Pb La Ce
254 224 458 4.62
1 246 9.7 16.9 75 356 78 3.98 86
2 270 1 195 87 40.9 89 4.27 92
3 412 16 184 82 39.0 85 4.36 A
4 383 15 19.8 88 420 92 4.44 %
5 174 6.9 209 93 43.8 % 472 102
297 12 191 85 40.3 83 4.35 A
0.99 39 15 6.7 31 6.8 0.27 58
SRM 2702 Inorganics in marine sediment
Pb La Ce
1328 735 1234
1 115 86 729 ] 124 101 9.32
2 117 88 67.6 2 113 92 9.35
3 108 81 744 101 126 102 8.65
4 112 84 69.1 A 116 A 8.62
5 115 86 731 9 122 9 8.90
113 85 714 97 120 9% 897
34 26 29 39 58 4.7 0.35
mg/kg
4
JG1
Pb La Ce
254 24 458 4.62
1 235 93 101 45 15.2 33 0422 9.1
2 217 86 2.83 13 16.7 37 0.598 13
3 215 85 114 51 130 28 0411 89
4 24.0 95 110 4.9 229 50 0475 10
5 219 86 3.26 15 125 27 0.578 13
225 89 187 8.3 16.1 35 0497 1
12 45 11 438 4.2 91 0.087 19
SRM 2702 Inorganics in marine sediment
Pb La Ce
1328 735 1234
1 135 102 6.31 86 56.6 46 249
2 123 93 0.573 0.78 432 35 0.286
3 122 92 0.605 0.82 484 39 0.296
4 118 89 335 4.6 29 19 152
5 121 91 0.290 0.39 154 12 0.148
124 93 223 30 180 15 0.948
6.5 49 26 35 23 19 10
mg/kg



JG1
La Sm
254 224 458 4.62
F 342 13 16.2 72 290 63 391 85
R 234 92 0.152 0.68 103 22 0.0771 17
F 358 14 225 100 412 0 484 105
R 219 86 0.148 0.66 0.387 085 0.0376 0.81
F 338 13 224 100 40.3 838 494 107
R 222 83 0.065 0.29 0.215 047  0.0255 0.55
F 3.30 13 24.3 109 430 A 4.89 106
R 228 0 0.070 0.31 0.259 057 00341 0.74
F 3.65 14 239 107 429 A 521 113
R 226 89 0.126 0.56 0418 091 0.03%4 0.66
F 347 14 219 9% 393 86 476 103
R 226 89 0112 0.50 0.462 10 0.0409 0.89
F 0.13 0.50 29 13 5.2 1 044 9.6
R 0.53 21 0.038 017 0.29 064 0.019 0.40
SRM 2702 Inorganics in marine sediment
La Sm
1328 735 1234
F 123 93 85.0 116 138 112 125
R 554 42 211 29 2.65 21 0.350
F 70.6 53 494 67 79.7 65 7.28
R 427 32 108 15 6.87 5.6 0.425
F 972 73 66.6 91 109 83 8.79
R 225 17 0.226 0.31 511 41 0.113
F 113 85 76.8 105 126 102 102
R 7.52 5.7 7.35 10 9.62 7.8 0.646
F 11 83 77.2 105 128 103 101
R 852 6.4 175 24 6.15 50 0.322
F 103 78 710 97 116 A 9.77
R 174 13 250 34 6.08 49 0.371
F 18 14 12 17 20 17 17
R 14 11 25 34 23 18 0.17
mg/kg
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