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BRTHEAIBEREBLHA LRGN S A RESHUNNEARE. S EH
THALE (LML) EREMEMBERL, KREGFT 60d, BLPHEMM
MEEHLERRY: XRERETH; KREFSENTAERSIRSEERER,
HETROBMERIBS /) GREACHESEAMEHLER, REES TR, &
HEEENMEBEREL AR, MEBLTAELSHER,; RESETRBAEELR
£, XHBFL.

XF: WK, EE¥EL LR

EAEX, TR TRAERYPENMERA, EFREAETE, HHNELR. +
FAMPIEBR ST ECHT TREOBA ALY, EXTHRIHAAREEHHENE
ERMEABMIARNERER T HLTIFBEHE. BLELRIRFHEEARERE, £
RIXR T RHPHITROBASEYTRHSARRNER . Blt, ELHHRHK
ERESHAAE, HUEZOEERERPHB LU NEHEEEDY. EXBHA
T, IRELTESHSHRBRTERESESHHLS, MARELKT ESHEHAR.
MNER L, M LRREHEA TG SHAT M SR EMEL, SRESESLT
TRBALRE, HREESHELEBHEENEDARHERNEE, X THREAB L
HALREOIBHEUNBRAELRIEL.

AHRENARLUEFBLOUAHELFELARRREOEIINER L, MAZ
WKW, DL Tessier BERBAUAH LB ED, HAR LA RWE SR
AR LR BEE, Bl T/MER L HEA DREHESHEA RN EER.

1 LRI

IR ik 34000 ]
THESKANTIRERBERE 0—20cm, HELFEHT, SREVRRKY, &
ZRLRTEH®ET 20 B, KB (6] ME Ry BMAHE.
FRER 500g % 5 LA $12em x 12em IEEEF ALK R AP, A KB KE - RIQ
M. &R, BEEXENLHUMARSHEBLER (pH=5) #49, FAHFFLN

1) BRAR/MEELTYTE (29890280—1).
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MK BEAEE. WMAKNELSH N1, 5, 15 30mg 3t 4 M B, R R
4, MRALHANERRY A3 WEMAE T2, 4, 10, 16, 20, 30, 60d B,
HaABRRTEIOMEL K LES, RENEXGFBETLE.

1.2 HE¥RBREBEFEB I TEMNE L

IR EERBORFEARESE R (5] BB R. AHRELEEH L+
R ZBE . RBRESSE . BHREAMYELD . ANESESSHRBESIMES. B
REELENT .

(1) X#¥A& HEEH4.00g T S0ml EEHHES, A 25ml 1mol-17'NaAc (pHS.2),
25CHRY 2h, FEAFELES, 2000 min FEL, WELER, RELHULRHEEY
KBEEHKM, REST -RESERA .

(2) BRREZES B (1) FBREMA 25ml Imol*17' NaAc (pH5.0), 25C#HK%
2h, ZFABLEY, AEAGTEOERLEZHEH.

Q) BREALYESS HLE (2) FABREM 15ml 0.04mol -1~ NH,0H - HCl-
25% (V/V) HAc, 96+ 3CKiBHMA 8h, [6 LRS- BEWBH;

(4) BEYESS BPE (3) WEREM 10ml 30% H,0, (EMBIEE pH2.0),
BT 8S£2CKBHIFMAZTET, RAHFH 5ml 30%H,0, (pH2.0) HAE—K, UL 25ml
Imol-1"'NaAc (pHB8.2) #REL, B FEFRILERE.

(5) RELX F 4) WRBLEFAREESD, KEKMA Sml ¥ HNO; 1 Sml %
H,S0, B Tl bk, M ZELHTE, BHRET, RSEMA 20ml 1mol- 1" 'NaAc £
B, RRAERZRE.

BERBGE, 28, FURTERLSEABRAERIFHeAR=KELEET N
SE, LUHASE UV-120-02 A EEHRE, FTARRS S tra.

2 HR51
2.1 1P HREAXEREEEANARSE ZME 12%

TR LW pHEN8.01, AUILESE
F5.060%, KL S8R 150mg-kg™'. F = BMES TS
Bl La, Ce $BEMENE, HF Lo, Co ppniuls h
SRk SR8 20%—2%. ik L zgggg
BEIXESENESHARESRERY, A

BEIEZEFZEURBESRXERE, WL
EEENSHNT. RESSERE, &
6l1%E 3% ZH); EEGATRKRZ, & Bl XLAFRETREREHIH
RRE W% 2Z6E:; REESEEI%E (AMESMEENHE T ERNEN 0.02—0.05)
2%ZE, AHEEEET%E 9%ZH, Fig- 1 Distribution of various species
BREALYELBRY, E4%% 5% 2 of RERs in teot sol
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). BEME 1 R
2.2 SMBREBEHATERENEESHEHKL

SMEH T RALRERIES S i SR BN TEAERIIAEK L, FREY; k&L
RESTEAR LTRSS SHERERR/D, XAFRFEEELTHNRERS. W
MARSERLHEES S TEREINERERAEL. HMERINALRE, BESS
KA LY. pE MR, THERE LR, RETE; KBRELZSIXTE
FTRERERBF TRREENAFUATIEEAFE, EXNTAER SXBREEEAHR,
OETHMEER/); CHELYSESTERTEMLEM, BEMNEMN, X3&8%F
MBHLET; ANEATENEREIMAVMPEMARK, RPELHE; RASEAR

F1 HNEHBLFALESEEESHER (mgkg™')
Table 1 Content of species of REEs in soil after adding REEs

. -1
PP, 4161/ AR+ R /g kg

0 2 10 30 60

2 17.60 18.52 20.76 38.32 56.12

4 18.32 .04 25.64 38.76 59.16

10 16.88 16.92 24.28 31.08 50.84

XHEE 16 14.00 17.16 25.72 25.72 49.92
20 18.32 19.60 21.16 26.20 40.48

30 17.60 18.40 19.68 21.28 39.88

&0 17.60 19.80 20.52 22.76 33.60

2 20.52 25.56 33.48 48.08 71.84

4 21.24 25.60 37.84 50.00 74.96

10 21.24 24.56 36.2 54.88 66.00

HMESES 16 21.24 2.00 31.08 56.08 58.76
20 21.24 21.6 27.32 41.88 50.48

30 20.52 21.8 28.92 47.96 52.8

60 20.52 21.56 30.52 48.64 57.68

2 7.68 7.68 7.80 7.68 8.52

4 8.28 7.9 9.00 9.20 9.20

10 8.28 7.76 7.76 7.96 13.08

SEENDEEE 16 7.28 6.84 7.92 7.64 11.76
20 8.28 8.4 13.2 11.88 14.56

30 7.68 9.44 9.36 10.24 13.36

60 7.68 8.16 8.48 10.16 11.60

2 12.48 13.08 13.52 13.72 15.00
4 12.56 12.52 12.68 12.96 13.36

10 11.12 10.72 11.04 16.92 16.84

ENSES 16 11.84 1.7 14.68 18.76 25.08
20 12.56 12.92 17.12 24.48 33.00

30 12.56 12.52 16.64 27.68 35.56

&0 11.84 11.68 13.36 24.96 40.72

2 92.40 90.40 92.80 92.00 92.40

4 92.00 0.40 .40 92.80 92.40

10 92.00 92.80 92.80 92 .80 .40

BELs 16 92.00 92.40 93.20 92.80 92.00
20 92.00 92.80 92.80 92.80 92.00

30 92.00 92.80 93.60 92.80 92.80

60 92.40 92.80 93.20 93.20 92.40
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£, RYEEh. AEFHRBREILEL.
B A 30mg AHBEEERE 2, BFrHELRFAES, TREMN 2d 5 HR
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Fig. 2 Time courses of various REEs species after adding REEs 60 mg-kg ™' to soil

ME 2 LIS, SRR MAG, FHNHRSHm, BRETRE, RHXH
SRR EEMRES, FUPEMES, A=A TRELHE. SRNOEH
BLENf 2 RESHARESOLEAR. RRESSSEN - HEEURKRENE
W, FRIMEZFRZEMM. SREALYSESEELRD, EXEATURE. FHE
GEBLARRBEAIDESREGHBREIRLTE, TULANEERLRAIY
BHEMESE Y. FNGEASEN—RAN, S458RFRE, —ARZELAR. U
I TREHH LGS WP RAERY, FXHEIFIESS, HUBRY
HIXT RS, BEEEMM. #RRESXESREMRERKET WEBSL GO
AHmEUR. ZRBAHELSEE. NUEARTN, SMEBLHAARRE, HERK
BRELSERFISAEGSRE. IHUEEHIREDEHNERILE, TLIDMHLKH
BRHES.

3 i

SRR HA LN (BB L) EREMENESHEL, 60d N, XBEERET
B, RBELESHEAFRSXRSEAMR, RETRABEEXHRS/; KEE
A eEERFEREA, REES TR, FILESSNAREREL G, S EEL
AERBRESESRANSASHR; RASEXRPNERRE, LHBRA.
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SPECIATION TRANSFORMATION OF ADDED RARE
EARTH ELEMENTS IN SOIL

Liu Yali Liu Junhua Wang Zijian Peng An
(State Key Laboratory of Environmental Aquatic Chemistry, Center for
Eco- Environmental Sciences, Chinese Academy of Sciences, Beijing, 100085)

ABSTRACT
In this paper, speciation distribution and transformation of added soluble rare earth elements.
has been studied. The rare earth elements adding to soils was rapidly transformed to other fractions.
As time went on, soluble exchangeable rare earth elements decreased rapidly. Organic complexed
rare earth elements remained unchanged firstly and then increased. Fe/Mn oxide bounded fraction
initially rose, but sequently decreased, showed a peak. The residual fraction was stable.
Keywords: rare earth elements, speciation transformation, soil.



