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RMNEARB T ERHE L TE
FERSTRHE
TR FEH REH HEH

(BN E R PHEFRAN, #B  550002)

B E AXHENEANTEELRERRENRE 1 68 AFIE, 204 N LEEHH
HITRSBREMARITHE HGREE. AMNARRLHIH L TR EE Q64 44pg/p) BT
2HIRFHEE (195.7pg/g); & LEH LT R E EHHEF Oddo-HarkinsiE M, Ce TTEE
FHE., AMAN LRI BHLTESE 1901pg/g) FETL2ETE, BERABNBEH L+
BERY ARIPHBLIETRIBATHE LK, ANEXEFRTTEMLIRB LS EH
EHE.

X@in @ ARIERITE. 8R40

hESES  S1437

TR AT MRk T TR T S AR, TR R AR YR A K R R,
REYFERLTROEERE. N TLETR LN T8 RMEHE I H TR
EREAAHE UATHR IRER BTG ST REA, BN EAPEE L%
th, THGE KT RIF AR R R LI £ 5T B TR

1 HRAT5 %

L1 W

YR BN BN FE 126 (E RN L 92%) P& L ARK ST, BBRRNUBEY 68 MR +
BEE 204 M ERERFIRAR, HPURMEEDHE I RERAISFELEROKBLIAES &
TRFIEH: I 20 1, KBL 16 4 BEL 84 GKE 84, HiFE 8 A, 4 8 4,

BImem, 2FANT, X EYRENGHS, AEMMAELS, i 100 BEEER, SXSBEY
SE#A.
1.2 ARG E

ERAMEERROAEBRRON JY 8B EB FLIEMT A, BERITFHRERLTEES
256 3 B W W U Hb R SR BB 9T T 40 4.
1.3 SREHES

STEENEEE SR ERR A ER SRR, WA 5 ENEHRES/DNT 10%.
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21 HMEATHMIFIARSERSHR—EHIT
21,1 BAEIRIRLITELSTE RMEANTHEARAR HAZREEMARYE
R L Fr 9% ik 8 B B SO AL S, R BB T WU )| & om0 s 2 ] i — SR Rl B b
R, iR MNRBHE 204 ML HEF. B L TERSETE 11961~
550.12ug/gZ A, FHE B K 265.44pg/e”, BT 2E L ER LT EFHESE (195.7ug/
e, 5xMIEFR L TR LS BIEE (45.65pg/g) ", SR L TEMENE 1.

#®1 BHNSTEREMNINBELTRSBILE (1)

Table 1 Content of rare earth elements in soil in Guizhou Province and some other areas (ug/g)

FH L EqEch R pysi st WILAH HFE % 7

LR Soil in Sail in Soil in Xiang- Soil in Earth

Element Guizhou China Yunan jiang world crust’

Province Province Valley
La 44.4 39.7 49.14 38 40 30
- Ce 101.17 68.4 81.96 89 50 60
Pr 8.44 7.17 8.14 — 7 8.2
Nd 37.17 26.4 32.59 28 35 28
Sm 6.53 5.22 6.33 5.3 45 6.0
Eu 1.29 1.03 1.26 0.98 1.0 1.2
Gd 5.54 4.60 5.67 . 4 54
Tb 0.83 0.63 0.82 0.75 0.7 0.9
Dy 5.48 4.13 5.52 — 5 3.0
Ho 1.10 0.87 1.10 — 0.6 1.2
Er 313 2.54 3.41 — 2 2.8
Tm 0.49 0.37 0.44 - 0.6 0.48
Yb 3.00 2.44 3.18 2.8 3 3.0
Lu 0.47 0.36 0.48 0.46 0.4 0.50
Y 31.11 22.9 29.31 — 40 33
Sc 15.28 16.3

212 BMARTHEIRZIABLETESE BRMARIRILS L AXFIETESE
% 2.

HER2ENH, MY I HPELEB L CENSRITT:

La: ARt > ot > KL > &5 > 08 > 8%, Ce.AKL > %6+ >
I > KRR > BAE > B Pkt > E6 1 > kL > a8 > BEE > B

D) ZEARER WA, ZHAFRMW PO, PREMREEWRN. 8% DETFRTRERS,
1990.11.
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B Nd:-AKL > Z61 > KB > 45 > #Hi5%E > #%; Sm-AKLE > %6+ >
KFEL > 43 > BiFE > 8% BufAKkt > Kt > a8 > KBt > ZiFE >
B G AKE > 61 > kBL > a8 > Hi5E > &5 T oKkt > %6t
>KFEL > o > B> B, Dy:AKE > ¥+ > a4 > KL > #HigE
> B Ho.AKL > £t > 4335 > KL > Hi5E > 8% En Akt > £6
+ >8> KkRBLE > HEE > B Tm AKE > $61 > a8 > Hi5E > ®
> KL Yo AKE > g6t > a3 > B > &8 > kB LwEkE> 4
B> gt > BEE > B > kB Se. ot > AKE > HEE > 435 > K
fit > #4; LREE: Akt > Eft+ > KBt > 4048 > #7% > ¥%¥; HREE: AK
T > %at > KL > 4% > HisH > B, REE.AKL > &6t > kL >4a
%> HiRE > B,

F2 BMABITHIHITRSEGELDL)
Table 2 Content of rare earth elements of typieal soils (surface) in Guizhou Province (pg/g)

X %6t kit At T i T
Element Purple Paddy Calcar Yellow Yellow Red
soil soil —eous soil earth brown earth earth
La 56.60 4520 59.84 33.82 37.95 36.33
Ce 117.24 96.49 133.20 79.38 94.52 99.78
Pr 10.73 9.42 11.36 5.84 6.96 7.03
Nd 53.68 3494 53.88 25.17 31.68 34.05
Sm 9.02 6.14 10.15 445 5.43 5.90
Eu 2.05 1.06 2.09 . 0.86 1.05 1.13
Gd 7.48 5.09 8.89 3.81 4.63 4.90
Tb 1.05 0.82 1.28 0.61 0.68 0.72
Dy 6.43 4.92 8.14 439 4.69 5.21
Ho 1.24 1.00 1.61 0.90 0.96 1.07
Er 3.46 2.73 4.36 2.64 2.84 3.20
Tm 0.52 0.42 0.69 043 0.44 0.50
Yb 312 2.55 4.15 2.67 2.80 3.07
Lu 0.48 0.40 0.65 0.43 0.44 0.49
Se 21.64 14.05 18.91 11.48 17.85 14.47
Y 3420 27.38 46.70 25.60 27.10 30.68
LREE 24931 193.33 270.52 149.52 177.58 184.21
HREE 79.62 59.35 95.37 52.93 62.43 64.23
2REE 32892 252.68 365.89 202.45 240.02 248.52

#£: LREEE# +. HREEE# . TREEE#H 1

2,13 BELFEPE FHKEH TR EFEEHEST OddoHarkinsE N RIEF 1KH LT
RAMEH HFLEMETREEAYR Ce> La>Nd> Y> Sc> Pr> Sm> Gd >
Dy>Er>Yb> Eu>Ho>Tb> Tm > Lu. & +H%+REEH (Ce) M L ik
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AR, B L HK Ce TENBERBHEHWIHE, X5H L. B+ d Ce TRME LIS
.

BEECe HHETERE 35.6%~40.2%, BRI HHE %, La fl Nd WK E 4, A Nd B

SmEBRETETHR, B SmUE. HETESETRNBRTZE, KFFEAHEERHYT
A HETEIHESERTHENETFEITENLIESE, FEE LB/ IR
B 2EATE (FRBL) .
214 BEABPRIEFRITOEZIELRFME FRHNAERLIBEIRZRHLIIRSE
(199.01pg/g)?, BT £ H 18, (150mg/kg) . it 7 3 (137.5mg/kg) 5% (133.4mg/kg)
MERITESE SEHBRH L ARAR (1794me/ke) i, FLARERLITES
BL% 3.

R3 BRMNADIRPRERLITRRIBEREGELD)

Table 3 Content and characteristic of light and heavy rare earth elements of typical soils (surface)
in Guizhou Province

m A ®at KBt AKt - g B a %
Item Pulple Paddy Calcareous Yellow Yellow Red
soil soil soil earth brown earth earth
ZLREE(ug/g) 2493 193.33 270.52 149.52 177.58 184.21
ZHREE(ug/g) 79.62 59.35 95.37 5293 62.43 64.23
2REE(ug/g) 328.92 252.68 365.89 20245 240.02 248.44
2LREE
(%) 75.8 76.5 73.9 73.9 74.0 74.1
2REE
2ZLREE
(%) 3.13 3.26 2.84 , 282 2.84 2.87
2 HREE
Ce
(%) 35.6 38.2 36.4 39.2 394 40.2
2.REE
Eu
(%) 0.62 0.42 0.57 0.44 0.44 0.46
2REE
Y
(%) 10.4 10.8 12.8 12.6 11.3 123
2 RREE

HMAIES, BNELEXBHR I TRSE LB LEEN 73.9%~76.5%, 164 5 H gL 8
TEYREH L L, B4 AMNARLEPGHB LI ORSZAR I TEN L (RER
T K 2.82~3.26, WETERAFHHPLERES 23, AR LIRS, BR L TEER
T AME, T TERAS, FRB L TEEL.

22 EmimEtLtTcRSBROTERE

2210 BT8R MAEBEE¥FEEXE, TEEESORMENEREATFERNT

SEEHREK, FHEXETEERY RWERM, LR TR ARNEERE. BARLER

FHAETRERAR T B P H#ITTERH b, ER LB HRAAREE LB T

RYBEMEEY. Bl RESHRAR, 2R PH L EBORFARLE 4.
RMEBTEREFHIR S, T RBR K ELTEEARAE, ARTEE3 T
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mZERHBRRBEEZ (KA AZE RS ESR), HEET S H RN AERLR
AT CERERS S RER 73.6% WERM. KRR ZLEEMERBFT R E
BYIFAMABEYERMER T AR REER, HBo5, AREMEN R FR, BLULE
RAE g £ XA 2, B 88 KA 13eT, TR LR TR B REBM LB, BES
BEHOKEBRESHME. HEHRFTANER L, KR LETRSEHET ALK
B AMELFERENFH L EERT2ELRENFYER, SERMRARFTHR —H
TRARRIE.
F4 ERABRAEZHEORIFPRIOR (pg/2)

Table 4 Content of rare earth elements of parent materials and soil (surface) derived from them (pg/g)

B B R % =+
Parent material Parent material Surface soil
Y REE ZLREE 2 HREE J.REE ZLREE 2 HREE

ARE 346.18 247.62 98.56 298.43 223.71 74.72
BRE 309.96 229.09 80.87 313.28 236.22 77.06
WERE R 290.14 219.86 70.28 268.86 205.08 63.79
A 265.81 199.54 66.27 234.83 177.05 57.78
BE 234.51 167.68 66.84 219.10 158.56 60.54
£ JUE 234.18 178.88 55.30 178.86 135.82 43.04

HIRTHF A CERIAURNAMRAELME, HRAFEREL. EXHEER
FASRATHNIRNRTIESREFHBE TR EBHFESN, EREN, ZLERLF
BITKIBREEREZR P> 005). BENERLERIEZRMXON, B L%
REISELEBITREZAHRFEEAREENHEXE. AREH, SRR LHEF
EF LREFEGERN —MFHE TR B L RN ERZERF AN, Bk, {18

F5 BMARLTRPA CERLIARSER (ug/p)

Table 5 Content of rare earth elements of typical soils in Guizhou Province (pg/g)

3% 537, AR TEEE HARYHE R
Soil typé Layer Sample number Range value Arnthmetic mean Standard deviation

e+ A 8 188.26~451.45 328.92 97.80

C 8 199.59~446.13 332.39 92.42

KB+ A 16 180.20~379.32 252.68 91.84

C 16 172.27~452.85 263.21 69.50

ARt A 8 258.64~435.78 365.89 55.33

C 8 266.47~482.91 377.36 79.94

¢ A 19 119.61~390.56 202.45 61.28

C 19 139.63~511.93 249.28 106.40

#EiviR A 8 153.76~342.91 240.02 62.06

C 8 163.79~550.12 312.06 134.09

AR 4 A 8 159.29~323.73 248.52 63.00

C 8 175.80~327.83 241,37 49.53
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FEREWIHEF LI SENFIERE.

222 SELKE SBRHERWELHEAKRRE. B TREOAR, SBREEM
BEWES NTEWT L84 P YHEAEMEYLENEE, ANEAXEER
KA+ XA E FET R 735~ 835, LR E #H L 506~ 436, LR E 255~325, T AR
BREHHX HERARERTREW TR, EERFERR LS RMHERMNLHE,
HEREKOARMERT AR MEE L, Hha o, 5%, 25, 48U TRE
BT ER IR 300~ 500m F) T 4 HuHY , B M IR — UTE 800~ 1200m i BL, AR MR —RAE
1500m M b, BTt ERER, TR, KRZFRBTHBANEFE &R
FI 4T X B0 IR R TR IRAF Y 1A, LT KA oh 3R 7R M iy e X 44
BO.6F AT R I TESE LR TRENKIER. BB TARERMABENIER,
BRI TESRETAEYR & ZAREMERT TR #ZH LXK RO/ LIRS
BEHNEHEFRTELSARE, RECETH I TESERRARLBARTTERRLR
5.

223 HMER &Y, REESEHEYNERS T RN HERZY, HYRAN
TWAER, % R EPHE TR REEIEN, BT ERE TR L, 48T L
B TEEFTHHEZERED SR EHEHH L oRERBEEEEY. KkBL £R
PR, A LU Sk B B B A BRSBTS B AR TE Sh R e,
HABLWBARETTATHMENRELAOHE S50 858, —BRABLIHER
&, BE# R R, R0 R, B T KRR ALY R AL, Y R
TR, RERALAB LIRS T8, HEMBHRENE 6.

%6 ABLBEMEREHBLINR (/)
Table 6 Content of rare earth elements of paddy soil as affected by biological activity (ug/g)

T3 BK HAR TR % BR AR Fiya R
Soil type Layer Sample number Mean content|| Soil type Layer Sample number Mean content
Kt A 16 252.68 - g3 ! A 8 240.02

C 16 263.21 C 8 312.06

HE A 19 20245 AR A 8 248.52

C 19 249.28 C 8 241.37

2 £ X W™

hEREREE R M ES. PELE. L. BB, 1980
SEFEENEY. PEIRTRERME. L. PEFERE R, 1994
XER.EEE TR BEPRITRNWEFET. BERAE¥E, 1981, (2):151~157
BER, TER, Bk, 81 hm o R0 RE, TH¥ER, 1984,21(2):211~215
BEiEA. FEGETTRYARTRERKHIANE. LR NE B, 1982
HHRE. TRARTRAETRIE. LR SRR, 1987
« NG LREENSAE. FEMA L. BB BMNRE R, 1994

AN O



18 NREZE. RHERBTRPR L TR SR ROARHIE 115

CONTENT AND DISTRIBUTION CHARACTERISTICS OF RARE
EARTH ELEMENTS IN TYPICAL SOILS OF GUIZHOU PROVINCE

Fu Shun—zhen Yan Chong-ling Wu Shan-yi Yang Xian—ke

(Guizhou Institute of Environmental Protection, Guiyang 550002)
Summary

The content and distribution characteristics of rare earth elements of 204 soil
samples in 68 typical soil profiles of six main soils in Guizhou Province were studied.
Results showed that the rare earth element conent (264.44ug/g) in the typical soils of
Guizhou Province are higher than their average content (195.7ug/g) in soils of some
other areas of China. Also such is the case of light rare earth elements " contents
(199.1ug/ g). It may be considered that these soils belong to a typical soil “type
containing more light rare earth elements. The rare earth element abundance in all of
these typical soils in Guizhou Province obeyed the rule of Oddo—Harkins. Element Ce
enriched in these typical soils. The contents of the rare earth elements are the highest
in the calcareous soil. In additon, the main factors which affected the content of rare
earth elements are also studied.

Key words Typical soil, Rare earth elemen‘t, Distribution



