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Distribution Characters of Rare Earth Elements (REEs) in Sediment Cores from Baotou Section of the

Yellow River
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Abstract: A survey was conducted to reveal rare earth elements (REEs) in sediments from Baotou section of the Yellow River. Our
study showed that the region was characterized by a similar distribution pattern and (light rare earth elements) LREE enrichment at
either the mainstream or the branches. It has been indicated that the pile — up of external LREEs from industrial wastewater de-
creased, resulting in tendency of reduction for both LREEs and unstable LREEs elements. The main elements were bond to either
carbonates or Fe — Mn oxides in both the mainstream and the branches. However, the difference between them was that the elements
bound to organic matter and exchangeable contents in the branches were obviously more than those in the mainstream. And forms and
contents of REEs in the branches still showed that there was potential pile — up of REEs, particularly LREEs on the mainstream.

Keywords: Baotou section of the Yellow River; sediment cores; rare earth element; forms

HEARDTR) s £ 0 R 105 i RO 2590 A LA
ANSUIZAS [ U3 = 028 B I iy Dy S AC ), X 485 75
ICE I AW R E AT — 5 S R R
M £ U SR AE S /AT AL DT TSR 22, 1l X AL

rfE B HA: 2003 - 06 - 10

HEETE N5 ERBFEIE4 (200308020104) 5 P52 AAFF &
SN 111 TR 34

TEBEE N ] V0L(1958—) , 5, B8z A T, 22 N F ARk
Pl TG Yo e A5 I 2 SR T4

E — mail: ndjhe@ imu. edu. cn

L7 S (T I UL =) |V S T S O > TR <
34 X M A, g 20 X GEARIE VL /)
Aol ) 3 A PO TE YA A b Tl R K A i 1
T o AR SO A A ) DU TE VAT A BT 11 2 i Y S
FEARTURRY FIA B 205 (41 i AR DU
PEAT T HEBIR ST, LA 7R A Sk v A o T K A HE
O BT A, Sk BE T I M - T 2R A S0 g s S
A ST T B K R 257 5 iR B (LR R TR RIRL 22
WA o



55 23 B4 2 ) W 5

i

¥ i 251

1 MRAE

1.1 HmRE

F 2002 4 10 H Xt PUIE P 7 A B ] 11 2 1 G 52
AR DT A W O 2 J5 1 W AR TR
YIEAT TRESCRSE . REESG O 2 A B TR 22, Ut
FRET I bt o DU AR R IS sl R 1)
KA, DU AR R KA S i i, B A s
KA IS, Lh 2 em N RIBESY Z BT YRR T
50 mL 3 ORI B T AR SE R = N TR
(<60 °C) T, AT E L <63 pum AIRLZLHS 4345
S o
1.2 RWRSTHE

AR P SEE  fLooE M
ICP — MS 3 (3£ [# Perkin Elmer 23 & 7= ELAN5000 %)
W o MR R rh g7 T AR RIS, 45 Rk
W13 BT B AT 5 o SRAE By B it AR v BT FH R 3R S A
PEIEAS AR ITE 14% MRS TR 24 h UL L, JF
FHR 217K e 5 AR T o 23 A7 BT TR B 45 Fh Rk

g alish, HAH e, KMEaik (10N A
UPW #B4liK %),

%R 5

2.1 HRABRYPH LI TELEN S HIFE

TIARR VTR 25 200 P R oo R 35 W
JLER G 90% LA b, S 7T A Sk BT R
Yrrb DV 8 0 FEREHIE . R, R 207
Wi LIRS B T E A&, Eu PSR
R UL TS 200 e R B R PE . RS R m
EEMmETR SR EHRI—ERRAEL, k1,
{HEARTT S, La, Ce. Nd Al Sm 52/ +n R & i
U5 B R 35 9 ) AR A A i B S B T BT
IR BN S 5 R A 2278 L R TR ) S an i AR
YIRLRE A MLI B B A 2 i A [ AR A 0T
oA A RESZ I, LU R B ALk T Tk K i Ah
U5 52 W = o0 28 0 AT A0 Sk BT I & AR & 2B 0
o

SRR TR s SR M LT R B RER T

2

x1 FTROXRARYPEFLITRLENERSS

Table 1 Vertical distribution of total contents of REEs in sediment cores in the mainstream and the branches from the River

R T/ mg - kg™! F /mg - kg™!
/em La Ce Nd Sm Eu Th Yb Lu La Ce Nd Sm Eu Th Yb Lu
0~2 49.05 101 27.96 5.27 1.10  0.61 1.42  0.21 392 680 248  31.34 7.22  2.36  0.55 0.09
2~4  40.37 99 19.85 4.73 1.17  0.71 1.44  0.20 214 346 132 18.72  4.21 1.47  0.41 0.08
4~6 53.78 113 29.53 5.37 1.21 0.56 1.14 0.15 239 502 160  21.64 4.52 1.75 0.34 0.10
6~8 57.89 117 29.73 6.17 0.69 0.43 1.19 0.13 295 496 179  23.80 5.30 1.84 0.46 0.19
8~10 48.37 98 25.05 4.80 111 0.51 0.91 0.14 5913 10823 3352 497  99.27 29.38 4.96 0.52
10~12 68.69 146 36.97 6.12 1.18 0.45 1.41 0.28 7092 11324 5919 414 82.03 30.40 4.31 0.62
12~14 59.61 128 37.70 5.83 1.17  0.58 1.31 0.24 12202 25508 7469 714 148 86.94 5.24 0.63
14~16 58.65 124 36.68 5.80 0.92 0.46 0.8 0.13 4601 7288 2312 310 119 11.19 4.19 0.32
16~18 68.88 166 42.40 7.11 1.21 0.62 1.46 0.18 768 1438 390 62.09 12.70 3.25 2.0l 0.25
18~20 77.82 183 47.27 7.32 0.97 0.55 1.02 0.13
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Figure 1 Distribution of various REEs as unstable forms in the sediment cores from the mainstream
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Table 2 Percentage of forms for various REEs in the sediment cores from the branches

WE La Ce Nd Sm

/cm 1% % WM N% T% % % MWM% N% T% 1% % MWM% N% T% 1% 1% W% N% T%
0~2 0.06 5.30 8.61 5.87 19.85 0.03 5.03 8.59 6.02 19.67 0.11 9.05 13.38 10.00 32.56 0.11 14.82 17.16 10. 18 42.27
2~4 0.11 9.36 8.02 6.44 23.93 0.06 9.15 7.50 5.70 22.42 0.21 17.3213.18 8.07 38.79 0.18 23.63 16.68 10.84 51. 34
4~6 0.09 4.11 7.81 5.65 17.66 0.03 3.52 6.56 4.70 14.81 0 7.54 12.31 8.00 27.85 0 11.36 14.77 13.64 39.77
6~8 0.08 4.46 5.59 3.76 13.89 0.04 4.41 5.61 3.48 13.55 0.16 9.06 10.36 6.04 25.62 0.14 15.16 14.08 6.71 36.10
8§~10 0.004 0.29 0.51 0.42 1.21 0.002 0.26 0.46 0.33 1.05 0.008 0.60 0.79 0.57 1.96 0.007 0.83 0.83 0.69 2.36
10~12 0.003 0.45 0.23 0.17 0.86 0.002 0.44 0.24 0.16 0.85 0.004 0.63 0.28 0.17 1.08 0.008 1.49 0.65 0.40 2.54
12~14 0.002 0.19 0.21 0.12 0.53 0.001 0.12 0.20 0.11 0.43 0.003 0.31 0.39 0.21 0.92 0.005 1.57 0.62 0.38 2.57
14~16 0.005 0.31 0.34 0.22 0.87 0.003 0.34 0.38 0.18 0.90 0.012 0.75 0.67 0.33 1.77 0.01 1.02 0.85 0.39 2.27
16~18 0.04 1.63 2.85 2.09 6.61 0.02 1.59 1.91 0.84 4.36 0.08 3.23 3.27 2.89 9.48 0.05 3.69 7.01 7.38 18.13
W Eu Th Yb Lu

/em % 1% W% N% T% % % W% N% T% 1% % W% N% T% 1% % W% N% T%
0~2 0.17 17.61 20.66 14.13 52.58 0 18.5223.67 13.0555.75 0 22.4025.10 15.98 63.48 0 29.2627.94 14.86 72.06
2~4 0.31 29.71 17.16 10.5657.75 0.83 26.33 19.31 11.41 57.88 7.79 14.87 32.72 11.90 67. 28 0 32.1229.62 8.64 70.38
4~6 0 22.50 20.00 13.75 56.25 0 12.68 16.90 14.08 43. 66 0 10.8525.33 10.85 47.03 0 24.17 12.38 9.06 45.62
6~8 0.33 18.00 18.69 9.69 46.71 0.67 15.28 15.28 10.42 41.65 6.85 12.94 31.05 7.76 58.60 0 10.8621.72 15.16 47.75
8§~10 0.01 1.35 1.05 0.74 3.15 0.04 1.20 1.29 0.61 3.14 0 2.70 1.97 1.97 6.63 0 2.34 2.34 1.54 6.23
10~12 0.02 1.56 0.72 0.55 2.85 0 1.85 0.88 0.53 3.29 0.78 3.38 2.46 1.23 7.85 1.97 4.25 3.81 1.91 11.94
12~14 0.00 91.25 0.85 0.50 2.60 0 0.56 0.48 0.65 1.70 0 1.86 1.86 1.40 5.12 0 3.59 1.93 1.58 7.11
14~16 0.01 0.77 0.37 0.19 1.34 0 2.82 1.88 1.06 5.88 0 2.83 2.36 0.63 5.81 3.69 3.94 3.28 2.54 13.45
16 ~18 0.11 8.68 3.94 2.89 15.64 0.38 5.61 9.82 14.0329.84 1.78 7.18 4.18 3.13 16.27 0 4.50 4.50 4.50 13.50
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Figure 2 Distribution of forms for various
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