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Table 1 The detection limit of analysis method of REE
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Fig.1 The background value of REE in soils of Qinghai Province
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Table 2 Background value of REE (rare earth elements)in soils of Qinghai Province

R G WRILSD  EREM UX S 54
Element Samples No.  Background£S.D CV % Distribution type Mid-value of world mg/kg
La 39 30.85+1.40 34.60 LN 40
Ce 39 56.89+11.31 19.90 N 50
Pr 39 5.78+£1.33 23.00 N 7
Nd 39 23.38+4.40 18.80 N 35
Sm 39 4.71£0.90 19.2 N 4.5
Eu 39 0.911£0.17 18.2 N 1
Gd 39 4.16£0.81 19.5 N <
Th 39 0.60+0.14 23.9 N 0.7
Dy 39 3.75£0.72 19.1 N 5
Ho 39 0.77+£0.16 20.5 N 0.6
Er 39 2.32+0.46 19.7 N 2
Tm 39 0.33+£0.06 20.00 N 0.6
Yb 39 2.0210.42 20.90 N 3
Lu 39 0.32 £0.07 21.30 N 0.4
¥ 39 20.80+4.25 20.50 N 40

¥ : #R4E Bowen, 1986; Note: Data from Bowen, 1986
Ln W& EA4M Logarithm normal distribution; N IEZS43# Normal distribution.
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Table 3 Contents of REE of epipedon in different soil types (mg/kg)

WH Item

La Ce

Pr

Nd

Sm

Eu

Gd Tb Dy Ho

Er

Tm

Yb

Lu

Y

Bt

Chernozem

M+
Oasis soil
P
Burozem
WA+
Gray-cinnamonic
soil
FE+
Chestnut soil
RS+
+ Calcic brown soil
R+
Sierozem
RERIE L
Gray-brown
desert soils
R+
Brown desert
soils
HEL
Bog soils
# +
Solonchaks
Wl Ffe
Sub alpine
meadow soils
5 Ll ) o
Alpine meadow
soils
F. 5 11 B+
Sub alpine
steppe soils
I
Alpine steppe
soils
F L
Alpine desert
soils
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35.00 64.80

53.90 57.00

31.07 35.97

58.05 56.90

30.97 56.82

24.9051.15 5

23.4148.67 5

36.90 69.40

5.11

6.13

6.10

6.85

6.41

7.62

6.67

7.10

3.38

5.75

5.72

1-95

49.33 64.87 6.92 26.53

22.80

27.20

23.70

24.32

26.80

26.90

30.55

25.55

21.30

14.90

23.30

23.50

22.15

20.71

28.30

5.36

4.61

5.14

4.78

5A7

5.25

6.09

5.43

3.86

2.29

4.74

4.78

4.48

4.14

5.59

1.07

0.84

0.98

0.98

1.01

1.05

1.03

0.97

0.95

0.77

0.58

0.96

0.94

0.84

0.82

1.12

4.78

4.19

4.51

4.24

4.41

4.92

4.90

5,34

4.69

4.23

2.63

4.21

3.9

3.54

5.17

0.65

0.58

0.67

0.63

0.62

0.64

0.67

0.84

0.71

0.60

0.32

0.66

0.60

0.55

0.52

0.68

4.28

3.82

4.11

3.73

3.96

4.45

4.40

3.49

2.42

3.75

3.76

3.62

4.35

0.85

0.81

0.84

0.74

0.78

0.88

0.84

1.05

0.93

0.73

0.49

0.76

0.76

0.74

0.69

0.84

2.65

2.42

2.56

2.28

2.46

2.82

2.69

3.06
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0.38

0.37
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0.36
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0.19
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0.33

24.10

21.00

22.40
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RAFIH T EXLHPR L ERURENIWBIRILESE, 16 F - HEE 1D
WE A (127.57~191.53mg/kg) o 7 + B E BT + 8 B AR A, B Ho( — s Ak 1
3.18~4.46 Z[H. Eu/Sm WAH#E— SR T LT E Z MMM, RRI2KEE A1
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Table 4 The parameter of REE in different soil types

THERT

> La-Eu

YGd-Lu+Y

REE

Y LaFEu/

Soil types (mg/kg) (mg/kg) (mg/kg)  SGd-Luty-  CSm
ELE .
‘ﬁﬁ 154.08 40.39 194.47 3.81 0.200
Chernozem
St :
sl 115.36 35.60 150.96 3.24 0.182
R 13975 38.23 177.98 3.66 0.191
Burozem
" F@%i . , 125.66 35.48 161.14 3.5 0.205
Gray-cinnamonic soil
RPE g 122.81 37.30 160.11 3.29 0.202
Chestnut soil
5 .ﬁ:%i : 134.37 42.26 176.63 3.18 0.192
Caleic brown soil
?{%t 133.99 40.85 174.84 3.28 0.196
Sierozem
4 Kizgt : 160.28 45.67 205.95 3.51 0.159
Gray-brown desert soils
R L ; 138.40 40.86 179.26 3.39 0.175
Brown desert soils
mEL
P s 143.93 32.25 176.17 4.46 0.199
# +
Solonchaks 88.84 21.84 110.68 4.07 0.197
2
i 143.70 41.40 185.10 3.47 0.202
Sub alpine meadow soils
.Emgﬁfi : 122.73 35.37 158.10 3747 0.197
Alpine meadow soils
5 EEIE?UJﬁEi : 108. 52 33.79 142.31 3.21 0.188
Sub alpine steppe soils
=
s.c—qlllﬁﬁﬁ:{: : 102.77 29.33 132.10 3.50 0.198
Alpine steppe soils
i 149.26 38.85 188. 11 3.84 0.200

Alpine desert soils

B+ TEM S S, LREE/HREE K Eu/Sm #B0] 88322 KAk TR A 1E R SN
BER LB R LA —E AR, E EERSERE, HEERIEARNEESR. K
Ak ) T BN, 78 KU AL o B2 A T T R LA B SR e iE Ak % . LREE/
HREE HAEZEAE & T RS, REM 39 MERP UE 1 LR B ERMAE
HAy TR LEfa + , 5 pH 4 6 4b, A 556tk 3%, Hifl LREE/HREE #9728
IEE A A (3. 18~4.46) , (A BAR T Ml + K81 LM LA, BUR BB 7E T SRS AF
T8 L u B2 E 60 SE RS (R 75 ,1991)

RSB PHE L TR SR SZTENHEE TR EENE (RK), RAR
FE REAE 4 M4 EEL L ELEEL: AL RS S LS PR
BLTREEHEINE BZE (> 1.05,P<0.05) TR BE (1>19.0,,P<0.0)HER . HAK
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TERUTHITRSESEIREIERBE KM, HERUE—FH R+ BREKE,
BRER R R R, REN 16 Fh LEER R b+ B RA KA R TR
UIRRE RPN RUK s AR A & L8R ORI B Aa &R,
39 B mBR La . Eu.Gd Sb KA 2 nZUR KBRS RA TN L EF S8
Fio B Pr.Nd5h, BT BRA TN L IR+ TR S BEME. FARRRRYA
R RBF G, £ 5 EZ FRRA T ROTE, BRTENR BRI, 5
ZEME, FEEAASREET N LEPH L TRNEBHE T 2EMN TN+ 55
i LR SR (P EIR R B, 1990) . RHZEERESRY M, FiEE il
AT , 3 W R S IR o

x5 BINFGETIHBUMNRAGETRANEXEENRS

Table 5 Significant correlation test between REE contents and compositionfactor of soils chemical property

TiE Item La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y
X1X3X4 - + o+ + + + - -
X1X3X5 + + + + + + + + +
X1X4X5 + + - + + + + + +
X2X3X4 + + + + + +

X2X3X5 + + + + +

X2X4X5 + + + + +

X3X4X5 - + + + +

X1 AHLFE Organic materials; X2 pH; X3 #%7 Sand (1.0~0.01 mm); X4 BRI Sile (0.01~0.001 mm);
X5 FHE Clay particle (<0.001 mm) +P<0.05,

WL TR & & R A7 B IR £ 0 B R4 36647 F K56, %31 La. Th.
Ho 5 pH AL R FRL & B A RA SR IEFIH L BE KM, TTE Ce.Pr.Nd, Eu.
Yb 5 pH RERAGEREBEMLKLER(ES) . HEVBARS TESELERNE
U, 58 PSR -B(BER,1984), ELENTEF L7 Y RERRZR /RS
Y NEBEEY L BERENSBEAG TRV YHES . BT UL ER A, Biis
B, AR EZ R E TR BB, AR LT YR LA RSN MBS, s
VU E TR L A HRN A S RE S .

ML RTBEMMERIESE LK 6, La {15 Ce.Pr.Gd. Th 2B ZHE LA (P<
0.05,n=39),La 5HMBE L TR KEBHXBEKE, TR LaSNFERLLEHE
AR BEFRRKXKR(P<0.01), WiE 90 R L2 M RIEEHL, XA NE
B F e84 b T RAER, T Bt il TR FHE FRR A/ MUBHIE, T EARSS
PR R, AT TCIE R AE R AR R —FT b B LA R 2k 7 — R r i

B 39 LR 16 PR LT RS T AHAREEE, R LaSMNFAR L T EN Y
EESRE, T La AEENEES S, ATHRETEETFEINGE 5d. 65 B F45#
FRL, AR BALAE 4f 2, B L, B8 2E 1 R A, 5 B0E M R AL 22 R AR L,
ERMHRR LA B PR L TR BREN—BEES, HTWHR sy —, T%

RIS B A BT YR, A L M B T E SRS B ESA % (B
W%, 1987),
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Fig. 2;The distribution patterns of REE in different soil types
1. B4E+ Chernozem;2. ¥ 1+ Oasis soil; 3. #5# Burozem;4. K#% 1. Gray-cinnamon soil; 5. BEE + Chestnut soil;
6. =4+ Calcareous brown soil; 7. K5+ Sierozem;8. JKARE = Gray-brown desert soil; 9. F#3 + Brown desert
soil; 10. T+ Bog soil; 11. #5 1 Solonchak; 12. T % L&) + Subalpine meadow soil; 13. 1 1L B f8) - Alpine
meadow woil; 14. T8 1112 1 Subalpine steppe soil; 15. @ ILEFE L Alpine steppe soil;16. B 1L+ Alpine desert soil
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Table 6 The correlation matrix among REE

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
La 1 0.332 0.335 0.291 0.250 0.249 0.344 0.376 0.301 0.249 0.265 0.314 0.305 0.298 0.299
Ce H 1 0.938 0.976 0.964 0. 886 0.970 0.890 0.954 0.891 0.941 0.928 0.913 0.947 0.950
Pr ¥ o 1 0.915 0.895 0.868 0.928 0.820 0.885 0.813 0.855 0.848 0.814 0.874. 0.884
Nd ++ + + 1 0.976 0.903 0.977 0.900 0.964 0.909 0.955 0.951 0.932 0.971 0.958
Sm + + + + 4 o+ 1 0.921 0.973 0.909 0.979 0.917 0.974 0.964 0.924 0.954 0.980
Eu ++ + + + + + + 1 0.917 0.808 0.898 0.777 0.883 0.890 0.822 0.874 0.910
Gd -+ +. b + + 2 i3 + 4 1 0.915 0.986 0.914 0.960 0.958 0.939 0.969 0.978
Tb + ++ + + + ik + + et 1 0.925 0.920 0.895 0.889 0.867 0.917 0.916
Dy ++ ok c s ++ gk ++ + + 1 0.918 0.978 0.972 0.940 0.970 0.992
Ho ++ + + + + + + + + ++ + + + + | 0.920 0.893 0.898 0.922 0.912
Er + + + + + o+ + + + o+ + + + + ++ + + 1 0.986 0.942 0.976 0.986
Tm ++ + + + + +4+ T 4+ ++ + + ++ ++ ¥+ 1 0.942. 0.968 0.979
Yhb + + + + + + + + + + +% + + + + + + + + +:+ 1 0.944 0.938
Lu + + + + + + + -+ + + + + + + + + + + + + + + + + 1 0.1972
Y # ot + + i e + + + + + + + + + 4 + + + + + 1
#: + P<0.05 + +P<0.01
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THE RARE EARTH ELEMENT OF SOILS IN QINGHAI PROVINCE

Zhang Jinxia Cao Guangmin Shao Yun
(Northwest Plateau Institute of Biology, the Chinese Academy of Sciences, Xining, 810001)

Abstract

The contents and distributions of rare earth elements (REE) in sixteen dominant soil types in Qinghai
Province were studied. Results indicated that the total contents of the REE is 159. 6 £ 31. 93mg/kg, the
LREE and HREE are 124.49 +25.86 mg/kg and 35.54 + 6. 48mg/kg , respectively. The distribution pat-
tern of rare earth elements appeared weak Ce positive unusual and Ce-Eu assume negative slop distributions,
however, the Eu-Lu curve tends gently by standardized chondrite. The coefficient variance of each REE is
smaller and its distribution types are normal distribution except La.

Key words: Rare earth element; Soil; Qinghai
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