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Table 1 Abundances (ppm) of rare earth elements in soils from Guangzhou

5 = 4 S Soil sample

Element A B c D E F G H I ]
La 8.76 | 27.8 | 34.3 |132 38.9 | 45.0 | 38.4 | 47.3 | 40.7 | 58.9
Ce 5.8 | 142 72.9 | 212 87.8 101 [12¢ {106 108 83.0
Nd 28.4 | 36.6 | 38.8 |162 46.4 | 51.3 | 58.6 | 62.3 | 47.6 | 72.5
Sm 5.48 | 3.68| 7.04| 18.8 | 5.56| 7.18) 4.59| 8.42| 4.01| 9.29
Eu 0.36 | 0.8 1.22] 1.71] o0.74] 2.18] 0.8 201 0.64] 2.96
Th 39| 0.8 o0.s2| 2.08| 11| 1as| o8| o.s6| o0.60| 1.6
Yb 8.50 | 7.09| 2.37| 4.90| 5.49| 3.56| 3.3¢| 2.28| 1.26| 4.87
Lu 16| 1.20| 0.38) 0.1} 0.81| o0.49| o0.50]| 0.43| o0.30| 0.73
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Table 2 Relative abundances of rare earth elements in soils from Guangzhou
~ BRBE R TERRAL
It = Normalized by chondrites Normalized by shales
Element -
A B C D E F G H 1 J
La 26.5 84.2 104 400 0.95 1.10 0.94 1.15 0.99 1.44
Ce 52.0 161 82.8 241 1.06 1.22 1.49 1.28 1.30 1.00
Nd 47.3 61.0 64.7 270 1.22 1.35 1.54 1.64 1.25 1.91
Sm 30.3 20.3 38.9 104 0.74 0.96 0.61 1.12 0.53 1.24
Eu 5.22 2.61 17.7 24.8 0.46 1.35 0.52 1.25 0.40 1.84
Y
Tb 29.6 20.8 17.4 43.2 0.90 0.93 0.63 0.70 0.49 1.26
Yb 42.5 35.4 11.8 24.5 1.64 1.06 1.00 0.68 0.38 1.45
Lu 34.1 35.3 11.2 20.9 1.33 0.80 0.82 0.70 0.49 1.20
%3 I"HimesmteRNE
Table 3 REE data of soil from Guangzhou
S-S Soil sample
A B C D E F G H I J
ZREE ‘ 134 251 181 598 216 240 259 257 224 271
ZLREE 95 221 163 555 190 219 242 240 214 240
THREE 39 30 18 43 26 21 17 17 10 31
XLREE/ZHREE 2.44 7.37 9.06 12.9 7.3 10.4 14.2 14.1 21.4 7.7
Eu* 2,07 1.42 2.05 5.38 1.27 1.37 1.00 1.56 0.84 2.06
Eu/Eu* 0.17 0.13 0.60 0.32 0.58 1.59 0.83 1.29 0.76 1.44
Ce* 31.7 81.0 77 .6 282 88.0 97.9 99.6 107 93.0 117
Ce/Ce* 1.44 1.75 0.94 0.75 1.00 1.03 1.24 1.00 1.16 0.71
Sr <5 <5 30 7.5 <5 60 <5 88 10 15
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Summary

In this paper the distribution of rare earth elements (REE) in soils is discussed
based on the analytical data of ten soil samples coltected from Guangzhou. They are
red soil, four derived from granites and six derived from sediments or sedimentary
rocks. The latter include two paddy soils derived from recent river deposits, two pur-
ple soils derived from red rock series, one red soil derived from sandstone, and one
terra rossa derived from limestone. The contents of ten REE (La, Ce, Pr, Nd, Sm,
Eu, Gd, Tb, Yb and Lu) were determined by instrumental neutron activation analysis
(INAA) and the contents of Sr were determined by X-ray fluorescence method. The
relative abundances of REE of samples of the soils derived from granite and sedi-
mentary materials were obtained from the data normalized by mean values of chond-
rites and shales respectively. Based on relative abundance patterns of REE, the con-
tents of REE that had not obtained by INAA technique, and the abnormal values of
Eu and Ce in samples were estimated. The result showed that the total REE content
in soils derived from granite ranged from 134 to 598 ppm, and that in soils derived
from sedimentary materials ranged from 224 to 270 ppm. The ratio of light REE to
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heavy REE in granitic soils was from 2.44 to 12.9, and that in sedimentary soils 7.3—
214. La, Ce and Nd were the main components in light REE, among which Ce
amounted the most. It has been found that the abundances of REE in all samples are '
followed the Oddo-Harkins rule, i.e., elements of even atomic numbers have a higher
abundance than those of neighbouring odd atomic numbers. In five of six sedimentary
soils, Ce was presented normaly or slightly positive anomaly (1.00—1.24), while in lime-
stone soil Ce was presented negative anomaly (0.71). Owing to the Ce deficiency in
deep sea water, the chemical deposits — limestones often presented deficiency of Ce.
So the Ce deficiency of this sample was inherited from the characteristic of its parent
material. All four granitic soils showed negative anomaly of Eu. Their En anomaly
values were 0.13, 0.17, 0.32 and 0.60, correspondingly, the Sr contents were < 5, < 5,
7.5 and 30 ppm respectively. Owing to the parallel chemical behavior exhibited be-
tween Eu'* and Sr**, and the strong leaching of Sr in red soils in Guangzhou, it is
possible that the Eu®* is reduced to Eu'*, and then leached togather with other divalent
positive ions such as Sr**. )



