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ABSTRACT: Using neutron activation analysis method we determined contents of
rare —earth and radioactive elements (La, Ce, Nd, Sm, Eu, Tb, Yb, Lu, Cs, Rb, Sb, Sc,
Sr, Ba, U, Th) in source water system of the Changjiang (Yangtze) River, which is main-
ly composed of thc Tuotuo River, the Chumaer River, and the Buqu River. The con-
tents of these elements in the unfiltered water have a great variation and a close correla-
tion with the water turbidity. The contents of these elements in filtered water only have
a little variation and are lower than those in the unfiltered water. The variations in con-
tents of these elements in sediments are also very little. These elements in the unifiltered
water are in geometric distribution, except Sc. Most of the elements in sediments are in
arithmetic distribution, but Cs, Sb, Th, are in deviation distribution. The contents of
most of these elements in the river source area correspond to the contents of fresh water
of the earth. Most of these elements have a little variation in their contents in sediments.
The variation coefficients of most of these elements are less than 30%. There are re-
markable correlations between the contents of rare elements in sediments.
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L. INTRODUCTION

The water system of the source area of the Changjiang River is mainly composed of
the Tuotuo River, the Chumaer River and the Buqu River. The drainage area is 14 thou-
sand square kilometer, the altitude is 4,200 4,700 m, the average annual temperature is be-
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low 3 T, even the highest monthly temperature is not up to 5C, the annual precipitation is’
200-350 mm. Because of dry and cold weather, the physical weathering is the main process
of weathering, chemical weathering is very weak, the trace elements in rivers transport
mainly with suspended particulate, the contents of trace elements in the filtered water is
very low, compared to the contents in the unfiltered. The contents of trace elements in the
filtered water can pass through 0.45 um membrane. The analysis of weathering products
indicates that the trace elements in rivers of this area are still in the beginning period of the
formation.

II. METHODS AND CONCLUSIONS

Using neutron activation analysis method we determined the natural contents of
rare —earth and radioactive elements (La, Ce, Nd, Sm, Eu, Tb, Lu, Cs, Rb, Sb, Sc, Sr, Ba,
U, Th) in the source water system of the Changjang River (Fig.1).

Table 1 lists the contents of these elements in ma jor rivers of source area of the
Changjiang River. It is found that the contents in the unfiltered water have a great varia-
tion and a close correlation with the turbidity of water. This demonstrates that the contents
of these elements are mainly influenced by the contents of suspended substances in the river
water. The contents of these elements in the filtered water only have a little variation and
are lower than those in the unfiltered water, the variation and are of these elements in sedi-
ments are also very little.

The background values of rare -earth and radioactive elements in rivers ofsource area
of the Changjang River are listed in Table 2. We can find in this table all these elements in
the unfiltered water are in geometric distribution,except Sc, these elements are in arithmetic
or geometric distribution, most of these elements in sediment are in arithmetic distribution
but Cs, Sb, Th are inderivation distribution.

Table 3 listed the contents of some rare —earth and radioactive elements in freshwater.

1. The contents of most of these elements in source area of the Changjang River corre-
spond to the contents of fresh water of the earth. La, Ce, Nd, Ba, and Lu have higher con-
tents in source area of the Changjiang River than the in average contents in freshwater of
the earth. The content ranges of Nd and Sr are higher than those in freshwater of the earth.
The contents of La, Ce, Nd, Sm, Eu, Yb, Lu in the Beilu River and the Achi River are
about ten times higher than their average contents in the whole drainage system.

2. The contents of Sr and Ca in the filtered water have a remarkable correlation be-
cause their similar chemical properties, the coefficient equals 0.90. But Sr is easier to be ab-
sorbed by suspended particulate than Ca. Sr/ Ca =41.4 this value is lower than that in me-
teoric stone. ’

3. From the distribution patterns and ranges of the contents of these elements in sedi-
ments, we can find that most of these elements have a little variation in their contents in
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sediments. The variation coefficients of most of these elements are less than 30%. But the
contents of Ce, Nd, Sm, Tb, Yb, and Lu in Gaerqu are 50—100% higher than the average
contents of them in the whole drainage area.

4. There are remarkable correlations between the contents of rare elements in sedi-
ments in this area. The correlation coefficients of these elements are listed in Table 4. The
coefficients of La, with heavy rare elements Ce, Nd, Sm are 0.76, 0.92, those of radiant ele-
ments U with Th, Sc with Th are 0.61, 0.67 respectively. This indicates that these elements
have similar chemical pfopertim, chemical behavior and regulation of transportation and
transformation.

Table 4 The correlation coefficients of rare -earth

and radioactive elements in sediments

Elements T a b n
La—Ce 0.97 138 14 12
La-Nd 0.95 831 0.76 ' 12
La-Sm 0.75 3.09 0.075 12
La-Yb 0.76 118 0.043 12
La—Lu 0.92 012 0.008 12
Yb—Lu 0.92 0.037 0.14 12
U-Th 0.61 7.7 1.38 12
Sc-Th 0.67 20 1.20 12

5. The distribution patterns of rare elements in sediments in the source area of the
Changjang River.

Fig.2 shows the distribution patterns of rare elements in sediments. The distribution
patterns show agreeable in different drainage systems. The curve of light rare elements
La—Eu is very steep, and the curve of heavy rare elements Eu —Lu is even. Besides, we can
find from Fig.2 that the average contents of rare elements in the source area of the
Changjang River are close to the contents in Dodging Lake drainage system and in
freshwater of the earth, but lower than those in the upstream of the Changjang River and
the Pudu River drainage system.
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Fig.2 Distribution patterns of rare -earth and

radioactive elements in sediment
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