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Speciation and Distribution Characters of Rare Earth Elements in the Baotou Sec-

tion of the Yellow River
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(1. Department of Ecology and Environment Science , Inner Mongolia University , Huhhot 010021 , China, E- mail: ndjhe @imu.
edu.cn; 2. Baotou Environmental Monitoring Center, Baotou 014030, China)

Abstract : As a whole of water column, suspended matter and surface sediment in the mainstream and the branch taking up industry
waste water , speciation and distribution characters of rare earth ele ments ( REEs) were investigated syste mically in the Baotou section
of the Yellow River. This study shows that rare earth ele ments in the mainstream of the Baotou section of the Yellow River mainly
exist in suspended particles , and the dissolved contents are in extre mely minute quantities . REEs mainly exist in dissolved particles in

the branch taking up industry wastewater, and suspended Z REE and dissolved Z REE are obviously higher than those in the
mainstream . The change of Z REE of dissolved particles in water phase along the Baotou section of the Yellow River is very similar

to that of Z REE of suspended particles , and consistent along the main river, it is that Z REE increase appreciably from the con-
trol profile to the keystone discharged section, come to a head in the Dsite and reduce in the E site . This distribution pattern indicates
pile industry waste water of Baotou to rare earth ele ments in the mainstream of the Yellow River, particularly LREE. The REE distri-
bution in the mainstream of the Baotou section of the Yellow River is the same, with LREE enrichment and Eu depletion. But LREE
origin of D site is different from the other sites by excursion of LREE distribution curve and other geoche mical parameters, they are
origin of industry waste water piled, otherwise the other four sites are origin of loess altiplano. And HREE are origin of loess altiplano
in all the sites . The speciation characteristics of REE in the sediments and suspended matter are quite similar with the amount in as
follows : residual >bound to carbonates , bound to Fe- Mn oxides > bound to organic matter >exchangeable . REEs exchangeable in sur-
face sediment and suspended matter in the branch taking up industry waste water are higher than those in the mainstream, it confirms
that REEs in the mainstream mainly exist in suspended particles , and mainly exist in dissolved particles in the branch .

Key words :the Baotou section of the Yellow River; rare earth ele ment ; speciation analyzed ; distribution characters
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Table I  Contents of REEs in water column of Baotou section of the Yellow River/pg* L'
( ( ) ( )/ %
F G
Cc.V F G CcC.V F G
CR Mean [10] CR Mean [10]
! % !/ %
La 0.083~0.12 0.10 17.83 140 988 0.035 1.82~8.50 4.74 47 .22 170 3330 2.0 2.12 82.35 29.67
Ce 0.17~0.26 0.22 15.41 152 1149 0.19 2.34~17.00 9.33 52.71 200 3380 4.1 2.36 76.00 33.99
Pr 0.03~0.04 0.034 16.11 16 .08 294 0.57~1 .80 1.15 37.70 22.00 330 2.95 73.09 89.09
Nd 0.08~0.11 0.095 14.68 52.01 1193 0.02 2.15~4.40 2.75 30.47 68.00 1260 1.8 3.46 76.49 94 .68
Sm 0.044 ~0.056 0.054 18.59 6.91 62.35 0.017 0.64~1.01 0.87 14.54 7.89 68.00 0.34 6.28 87.58 91 .69
Eu 0.018~0.018 0.018 0 1.52 5.59 0.007 0.04~0.08 0.052 28.26 2.57 8.50 0.084 34.6 59.14 65.76
Gd 0.023~0.034 0.028 18.40 7.22 67 .33 0.18~0.35 0.26 21.78 13.00 93.00 10.8 55.54 72.40
Tb 0.003 ~0.009 0.006 38 .51 0.88 5.58 0.01 0.013~0.019 0.01513.42 1.00 6.50 0.053 40.8 88.00 85.85
Dy 0.05~0.09 0.08 21.65 3.80 9.08 0.18~0.42 0.30 29.13 5.90 11.24 26.8 64.41 80.78
Ho 0.009~0.019 0.014 27 .90 0.78 1.35 0.037~0.057 0.043 16.91 1.50 1.89 32.7 52.00 71 .43
Er 0.025~0.035 0.03 17.25 2.34 9.79 0.10~0.15 0.13 1593 3.50 10.89 23.8 66.86 89.90
Tm 0.006~0.008 0.007 12.26 0.24 0.36 0.014~0 .45 0.25 59.23 0.85 0.85 2.91 28.24 42.35
Yb 0.023~0.036 0.032 16.34 1.48 1.92 0.006 0.09~0.35 0.21 46.82 2.65 3.00 0.14 15.6 55.85 64.00
Lu 0.005~0.008 0.006 17.82 0.21 0.22 0.003 0.02~0.055 0.031 39.30 1.50 2.80 0.025 20.3 14.00 7 .86
2 0.623~0.945 0.80 14.94 406 3826 0.29 9.85~38.99 17.82 42.74 528 8547 8.54
1) 21 ; Y8 , 14 .CR , Mean ,C.
(F G )
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Table 2  Silt content of some sites in the mainstream of the Baotou A
section of the Yellow River/kg* m~ 3 ’
, D E
B D E
2 .44 2 .38 2.34 5
« 3 ,
2.2 34 20
2.2.1 ( )
Y REE (



64 25
9 9 9
2
3 Y/ mgrkg!
Table 3 REEs contents in the surface sediment and in suspended matter/ mg* kg’I
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y LUH SEu
A 25.68 518 6.73 2220 4.25 0.87 4.00 0.57 274 0.60 1.50 0.22 1.60 0.22 123 9.4 0.654
B 2747 5594 6.74 2420 4.4 0.9 415 050 250 050 1.50 0.4 1.30 0.16 130 11.15 0.644
C 30.11 62.50 6.83 24.60 4.88 1.00 499 0.59 293 0.51 1.76 0.20 1.41 0.18 142 12 .84 0.626
D 49.10 101.8 715 2520 518 1.04 525 062 271 059 1.63 0.22 1.4 0.21 202 14.99 0.613
E 2960 57.28 6.74 24.10 4.78 1.00 493 0.54 2386 0.57 1.60 021 1.43 0.21 136 9.90 0.638
F 50.77 116.6 13.30 47.00 7.04 1.26 6.79 1.01 3.52 0.73 2.01 0.24 1.18 0.22 251 15.03 0.563
G 7823 14074 1403 5919 497 99.3 423 435 82.4 8.97 38.6 6.06 38.3 5.98 30461 46.10 0.669
A 30.89 6684 820 2830 5.57 1.23 6.76 0.89 338 0.77 2.03 0.27 1.71 0.24 157 8.79 0.618
B 3316 68.26 8.47 28.70 5.79 1.31 6.29 0.82 339 0.77 225 025 1.76 0.25 161 9.22 0.669
C 33.62 70.23 8.67 28 .91 590 136 6.74 0.79 337 0.73 1.99 0.25 1.85 0.26 165 9.31 0.839
D 50.87 108.9 859 2739 6.26 130 554 0.72 337 055 1.83 0.22 1.40 0.20 217 14.70 0.681
E 3230 6685 8.50 28.50 5.68 1.32 6.39 0.77 331 0.71 2.09 025 1.75 026 159 9.21 0.677
F 86.16 139.3 15.8 5198 6.61 1.20 431 097 1.87 0.68 1.36 0.22 1.001 0.22 312 28.29 0.694
G 7746 14472 1162 6901 478 98 .59 423 63.38 88.03 12.32 33.45 5.63 35.21 5.28 31524 46 .34 0.678
1) 18;2 14 L/ H ,6Eu Eu
2.2.2 ,L/ H
AB.C.E4 . , ( La/ Sm) n(
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, D
,Eu ; ,
[11]
b
c 3, 4, ,
G (
1000 5, 3),
9 9 D
1000
——A —{1—3B
1 —N—C —0O—D
T T T T T T T T T T T T T m pa— [‘ . @ ‘j:
la. Pr Sm Gd Dy E Yb % 100 PHEX
BiE &
&
3 |
o 4
Fig.3 The distribution pattern of REEs Wﬂ\@ 10
in the Yellow River surface sedi ment
D 1 T T T T T T T T T T T T T
La. pr Sm Gd py Er Yb
4 ,La ~ Eu LSS S
, La Ce ,Eu ~ Lu 4
Fig .4 The distribution pattern of REEs in
,L/H 14.99  14.70,8Eu 0.61 £ P
the Yellow River suspended matter
0.68, D
4 , 2.3



65

> N
> > ( 6-~9),
[10]
100000
—&k—DREVRY
10000 —O—GCREVRY
1000 4 ~O— Ry
;’i‘
&
o= 100 A
#
10 A
I+
la Pr sm Gd Dy Er Yb
WtE
5 D G

Fig.5 The distribution pattern in site D and site G

100
A:N:B:R L.
o 60
o]
i
¥ 40
S
&
20
0
La Pr Sm Gd Dy Er Yb
_ BLuE
0
[ ] [
6

Fig.6  The percentage of REEs speciation in surface

sediment in Baotou section mainstream of the Yellow River
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Fig.7 The percentage of REEs speciation in surface sediment

in Baotou section branch of the Yellow River
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Fig .9 The percentage of REEs speciation in suspended matter

in Baotou section branch of the Yellow River
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