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COMPARISON OF REE VARIATIONS WITH GRAIN SIZES IN SEDIMENTS BETWEEN
THE YANGTZE RIVER AND THE YELLOW RIVER
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Abstract According to the Stoke’s Law, the grain sizes of sediments from the Yangtize River and the Yellow River are
classified into four and six grades, separately. The REE contents in the sediments of various sizes are tested with ICP-MS.
The results show differences between the two rivers. For the same grain size, the content of REE in the samples form Yangtze
River is higher than that from Yellow River. The contents of REE form the Yangtze River reduce with the increasing of grain
sizes of sediments. However, with the increasing of grain sizes, the REE contents in samples from the Yellow River present
an unsymmetrical high-low-high distribution pattern. The North America Shale-normalized patterns show that the
fractionation patterns are similar for different grain-sized sediments, and also for the two rivers. The differences of REE
contents between the Yangtze River and the Yellow River are closely related to the weathering and mineral compositions in
the sediments of the two river basins. The reducing trend of REE contents with grain size increasing for the Yangtze River is
resulted from the dilution of quartz and feldspar contents which increase with the grain size. The REE distribution pattern of
sediments from Yellow River is the result of the absorption of clay minerals in fine-grained sediment and the enrichment of
heavy minerals in coarse-grained sediment.
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2
N 1.2
1= 15% 0.5 mol/dm?.
10 mL NaPOj; ¢ 12 h
, Stoke 2.2~4.
REE 4~8.8~16.16~32 32~63 pm
REE
REE Stoke
1
8 REE YR4 3
63 pm REE
REE 1
’. 63 pm Table1 Granularity and volume content of samples from
REE Yangtze River and Yellow River
REE 32~63 wm 16~32 pm  8~16 pm  4~8 pm <4 pm
Chj4 8.716 55.62 34.924 0.736 0
YR4 0.181 1.976 21.202 50.554 26.09
YR4 0.093 1.153 19.135 51.251 28.37
1 YR4 0.124 1.736 20.365 51.068 26.71
1.1 %.
e 0.1000+0.0001 g 1 mL
® R 1:1 3 mL
i 160°C 48 h
1 mL
i6 2 I’IIL
1.5 mL
160°C 12h
. 80°C 10h
. REE ICP-MS
i
X
13
5 300
n 5
P RPN
Fig. 1 Sampling locations in the Yangtze River and the 2 > REE
Yellow River 2.1 N REE
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4 pm 2REE 4~16 pm B2 KT SRYUEM S REE HRSUE LS
16~63 m SREE Fig. 2 Variation of ¥ REE with grain sizes of the sediments from
SREE -— the Yangtze River and Yellow River
2 | — B3] #E % ( sample from Yellow River) ; 2— & TLEESh (sample from
22 REE T
3
La/lu v La/Yb La/lu y  La/Yh y uce
La/lLu La/Yb
La/Lu La/Sm
La/Yb y La/Sm
La/Sm y
LREE
La/ Lu y La/Yb
Gd/Yb y 8~
2 N REE
Table2 REE contents in sediments from Yangtze River and Yellow River by grain sizes
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er ™ Yb Lu Y > REE
YR1 <4 pm 27.25 53.45 6 221 3925 0.88 3615 0475 295 062 189 0.275 1.89 0.265 15.35 140.95
YR1 4~8 pum 148 289 322 118 207 047 192 028 159 036 108 0.16 1.08 0.15 857 76.45
YR1 8~16 pum 239 485 571 209 382 086 346 048 267 059 172 025 164 025 139 1286
YR1 16 ~ 32 pm 299 593 6.69 263 502 108 423 058 338 073 208 0.3 2.07 0.3 16.8 158.8
YR1 32~63 pwm 30 57.2 6.8 25.6 4.9 103 428 062 342 0.75 2.2 032 209 031 177 1572
Chj <4 um 405 69.9 8.2 29.9 5.6 117 483 064 376 081 2.4 036 244 036 194 190.3
Chj 8 ~16 pm 383 687 822 304 517 108 462 062 361 078 234 033 221 031 19 185.7
Chj 16 ~32 pm 349 626 774 295 538 119 468 0.6 3.39 0.7 2.04 0.3 187 027 169 1721
Chj 32 ~63 pm 312 593 721 271 507 105 436 059 302 066 183 026 169 024 156 159.2
33 669 6.74 282 574 114 487 084 462 095 268 043 274 043 25 159.2
CvYR 026 025 027 028 0.32 0.3 0.3 028 028 026 025 025 024 025 0.26 —
CvChj 0.11 0.08 0.06 005 004 006 004 004 009 009 012 014 016 0.18 0.1 —
aoYR 6.63 127 153 6.08 126 026 106 014 079 0.16 045 0.07 043 0.06 3.8 —
oChj 407 503 048 146 0.24 0.07 0.2 0.02 032 0.07 027 004 034 005 179 —
11 Cv 10°¢
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3

REE

Table3 Comparison of REE fractionations in the sediments

between Yangtze River and Yellow River by grain sizes

La/lu v La/Yb y La/Sm y Gd/Yb y 6Eu 8Ce
YR1 <4 pm 10.92 9.9 4.09 1.67 0.7 2.38
YRI 8~16 pm 9.92 9.84 3.94 1.71 0.71 0.95
YRI 16~32 pm 10.49 9.74 3.75 1.65 0.7 2.36
YR1 32~63 pm 10.22 9.68 3.85 1.65 0.67 2.46
CHj <4 pm 11.75 11.19 4.55 1.6 0.67 2.38
CH 8~16 pm 12.83 11.53 4.66 1.67 0.66 0.87
CH 16~32 wm 13.68 12.58 4.08 2.02 0.71 2.85
CHj 32~63 pwm 13.5 12.45 3.87 2.08 0.67 3.12
7.96 8.11 3.61 1.43  0.64 1.02
ucc 9.73 8.3 4.19 1.39 0.65 1.05
16 wm
HREE
3 N
REE
Ce Eu
Eu
REE
LREE
HREE
REE
2.16~32  32~63 um
16
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Fig. 3 North American shale-normalized patterns of REE in different grain-sized sediments from the Yangtze River (a) and Yellow River (b)
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4
Table4 Mineral components and contents in the sediment samples from Yangtze River and Yellow River by grain sizes
YR1 <4 pm 72.5 20.9 6.6
YR1 4~8 pm 49.8 32.2 34 14.6
YR1 8~16 wm 32 36.1 10.8 21.1
YR1 16~ 32 pm 22.4 47 5.4 22.4 0.6 2.2
YR1 32~63 wm 20.5 46.1 6.2 22.5 11 1 2.6
Chj <4 pm 65.9 30.85 0.5
Chj 8~16 pm 36.65 40.9 0.2 13.7 1 0.2 4.4
Chj 16 ~32 pm 27 49.6 3.6 135 0.6 0.5 0.3 4.9
Chj 32 ~63 pm 23.7 52.1 2.3 18.8 0.4 0.6 2.1
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Fig. 4 X-rays diffraction of different grain-sized sediments of samples from the Yangtze River
M—42 1841 ( montmorillonite )3 b E 4 Gillite ) s Ch=28 38 61 (chlorite ) 3 K— 5 0% 41 (kaolinite ) ; F—{& 1 ( feldspar ) : Q— 1 % (quantz ) s C— i 43 (caleite )y

D—F1 z £ (dolomite ) ; S—3E W (siderite)
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Fig. 5 X-rays diffraction of different grain-sized sediments of samples from the Yellow River
M—# 18 1 ( montmorillonite ) ; 1- - B4 Gillite ) ; Ch—2 3¢ 1 ( chlorite ) ; K— % £5 (kaolinite ) ; F— £ ( feldspar ) ; 1 2 ( quartz); C i) Xa)

(caleite ) ; D—F1 z £1 ( dolomite )
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Table 5 Heavy mineral contents in the sediment samples from Yangtze River and Yellow River by grain size

YRI <4 pm YRI 4~8 pm YRI 8~16 pm YRI 16~32 pm YR 32~63 pm Chj <4 pm Chj 4~16 pm Chj 16~32 pm Chj 32~63 pm

1% - <1.0 32 5.8 9.6 - <1.0 2.0 2.1
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