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EBHEEFARTAKLPHOECENEE IERER N T AR AT UNESERBERE D, BEH
X U ST EEYHIBRAFERS TE, R G i U B RETGERAR 2IKE. FREEEZH.OAKLH
Mn FEFETHEEMYR .Ca TEFETHRRENBRET L. PEIEAETHRET YGRS, U
FERTTHRESBRESS T ERBETEINRESHSHNRBRET WP QAKLHEPESE UK LK
BN 10%~30%, FH 17% AR EFHH S UEREMEL - EHEAESRGTREA - ENTHBIEYE,
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MTTRE B ARSR DY, DIEEBR AR U M Bk
SR R E WK R AL T R B A
WEERN  AXLEHNE P URSREIHENE
B0 T DA, B DR B 3 U KR IR M B
BAEHE . ENRKIL BRI ESITRE TR
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nmol/IDY . B R, BT K R U M AR
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ERU.ERAI, ERFe. ERMn. ERMg, ERCa., ERP #l
ERBa £/R), W EMBEBETREWMELAHAK L
(GBW07404) 1 #4173 (GBWO7405) bR ke s %, #F
MRS BE N EE AT ZEERL
BT R T MG 20 e 2= AT TR
BB EAE 15 UR.

Soil,CS)YTT R 1 3 (World Soil, WS)U) 1 | B
5% (Upper Continental Crust, UCC)M i 4k 2 40 B
BHXSHE. NZETTUEH , AKLEHERY
pH HEHBREZEHwE M (pH R 5.07~7.26),L0I
(PR 8) BA B A K AL HL (6. 8896 ~30.50%) .
BAETE A K+ P ALO; Fe,0; . MgO #1 CaO
FENHE CS.WS fl UCC #3%4,Mn0O.P,0, #1 U

2 ER545% A& B8 & F CS.WS I UCC 9 # b {8, Ba &
F CS.WS #1 UCC #y+E i {H »
R1IHHTAHKEHERSS$ E L £ (China
1 ARIHKESHTELIFR(CS) HREIH|WS)H ERKE(UCC)NLEARREXER
Tab.1 Chemical Composition and Related Parameters of Calcareous Soil Samples,
China Soil (CS),World Soil (WS) and Upper Continental Crust (UCC)
FER SO ERA0 g/
HE#RS HS BEG@ pH
LOI“ Alz 03 Fez 03 5 MnO Mgo CaO Pz 05 U Ba
Y1-1 0.68 7.13 10. 97 14.01 5.09 0.13 0.72 1. 49 0.33 4,11 163. 3
Y1 Y1-2 0.38 7.00 10. 94 12. 36 4.03 0.15 0.59 1. 00 0.33 4.09 150, 5
Y1-3 0.17 5.64 15.70 10.51 3.74 0. 14 0.53 0.92 0.41 3.43 115.9
v2 Y2-1 0.22 5. 07 20,97 16. 48 5.92 0.15 0.9%4 2.33 0. 46 3.06 174.5
Y2-2 0,08 5. 40 30. 50 15,70 4. 69 0.16 0. 85 2.34 0.55 3.32 208.0
¥3 Y3-1 0. 48 6. 25 16. 55 20. 60 6.73 0.07 1.54 1. 61 0. 40 4.78 170.2
Y3-2 0.18 6.12 12.10 21.70 6. 00 0.15 1. 35 7.09 0. 50 4.29 160.9
va Y4-1 0.75 6. 30 6. 88 15. 40 4.99 0.58 0.58 0.51 0. 38 4.69 313.9
Y4-3 0. 30 6.35 8.58 12,63 5. 20 0.55 0.63 0.53 0.41 4.54 293.0
B4-1 0.78 7.15 11. 07 11.53 6.17 0. 30 0. 88 1.73 0. 37 4. 87 132.0
B4 B4-2 0. 45 7.26 18. 30 9.34 4.73 0.17 0.73 2.69 0. 37 3.72 154. 4
B4-3 0.22 6.92 15.70 9.61 5.14 0.17 0. 84 1.81 0. 36 3.97 138.6
B4-4 0.11 7.06 18.53 9.62 4.78 0.28 0.76 1. 61 0. 40 3.90 171.7
FEAHE  CSY 12.56 4.25 0.07 1.23 1. 30 2,72 454.0
HRLE WS 13.41 5.72 0.13 0.83 2.10 0.18 2.00 500. 0
B uce» 15.2 5.00 0.08 2.2 4.2 0.16 2.80 550. 0
E. D2 ESEX#MI0]; D HBSHE11] O BEE: 5 AZMgkRRnask
A la~hERBTERBZRRBEREH K+ ERP i NREE > EESRABE~

i U.Al.Fe.Mn,Mg.Ca.P #l Ba Z T EHNZRIE
B % (4 %) B ERU, ERAI, ERFe. ERMn, ERMg.
ERCa.ERP #i ERBa % 75) . £ A K LH M+

ERUMA AN REESSTEARESSRAIBEE>T

BRIEE~ KB KA ZHZA(E 1 a), ERALAI ERFe
oA sk A S T EAS~ TR EE>BATRES
~KBERTZHZS(E 1 b ME 1), ERMn 14>
A 9 ] 3 SR A > 5 B S ~ R TV S ~ K I BT et
A~ EALA(E 1 . ERMg a0 hRBEE>
Al AL ~ K R T S e A > BRI S ~ TR RS
(Bl 1e). ERCa W43 fi A/KIE Rl 5L e s~ R M
S>BABSE>TEMAE~TEFEEWRE LD,

WES~KE LA 2#HA (A 1 g . ERBa 47
HREESARES~ KB R AIRZHRAESRATES
~A BB E 1 D,

3 itig

3.1 tHEFUETENES

TEIOIE, RRBHBEUAIESENEER
545, 7T AR LOT B A/ R34 WM LA LRI
EEREN, U AlLFe.Mn f1 LOI §&(E DU
% ERU(E 1 a) . ERAI(E 1 b) .ERFe(& 1 o) I
ERMn ([ 1 d) 5 0 A B AE 01, A AL U B A
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Fig. 1 Distribution of ERU, ERAI, ERFe, ERMn, ERMg,ERCa, ERP and ERBa in Calcareous Soil Samples
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BRI EE-SIER, W8 A (2D 43T U iR Hf
[ 52 A 55 . 31X B 5 4 L R B A0 B S 58 U
ERTT U xR UV EE, W Fe-Fl Mn-(5)
ENYEAEATERS U REEL, 5%
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5% Fe-F Mn- (&) S ALY R B A 02, R 8f
REXAKEKE MnO.P,O; M1 U & & KK Ba
HRIFE(FE 1,44 ERUE 1 a) . ERMn(@& 1
d) .ERCa( 1 ) .ERP(E 1 g)f ERBa(& 1 h) iy
SITRFRAE, AT Mn R EFAE FTH (FDEY+,.Ca
FEFEFHRBREMERET PP EEHFET
HBRETVHHMANES. U TEFET - BRERLD
Y AU MR YT Ba S m %S U
Ba.Ca fl P ML 59 % U W TRERE /N, A
PLE R 5 BRLL Rk BR 3L 5™ ) MV 18 55 DL T
XNFLEPUMNIBERAREEEEL W,

3.2 T1HUMELEER

BT RIEBBRBIB S, LK K& A]
REWA RUTBES  TRESHTTELSER AT
MTEREBREMEN —EERGERHTHERERR
—EMEBEEY IR TEN LREAE 1L
(BERPBOZHMEXNZTENAIIBEE 2GR
BE) BRI RE T EERE TRAES IR
SEHOAUMEHREX N T EF R CENEER
R

TR U, AFETEETERS UFS)
N ERU, B2aRBER 1 a 28T EHS U
(ERW oA, WE 2a s LR W, A KL H i
AEBEA U B &N 10%6~30%,F1 17%,
VAR LIS U EREMAAL - B R A EH
EXUTEAE—EWEBEE MELREZET. A
TR R4y U AR A R K RS .

B 2b BRIEE 2a ML U SELH KT E
UBEBRBENSHAE., NXETLUE S, Y1 &
gD UNBERRER/N .36 ~0.49 g/v),
Y3 i R U M ER R KK (.02 ~1.50
g/, HEHE L ER UNBERBKESH%.59
~0.91 g/v,FTAH R VY UBERRENR 0.76
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Fig. 2 Distribution of Extraction Ratio of Labile U
(ERU) (a) and Potential Release Amount
of U (b) in Soils
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SPECIATION OF ELEMENTS (eg, URANIUM) AND
MOBILITY OF URANIUM IN CALCAREOUS SOILS FROM
WUJIANG RIVER CATCHMENTS

SONG Zhao-liang'? , ZHU Zhao-zhou?* , YANG Cheng®

(1. School of Environmental Sciences and Technology, Zhejiang Forestry College, Lin'an 311300, China;
2. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;

3. Tianjin Key Laboratory of Water Resources and Aquatic Environments, Tianjin Normal University, Tianjin 300387, China)

Abstract: Taking the calcareous soils from Wujiang River catchments of Southwest China as an example,
the study investigated the speciation of elements such as uranium (U) and discussed the mobility and re-
lease behavior of U from the studied calcareous soils with a technology of Sequential Extraction (SEE) in
combination with chemical composition and related parameters of calcareous soils. The main purpose of the
study is to improve our understanding on biogeochemical cycling of mineral elements such as U and set a
basis for water environmental protection against U pollution from natural sources especially from natural
weathering of U-rich bedrocks or U-rich soils by taking proper measures at a catchment’s scale especially
for Wujiang River catchments. The investigation results show that the element Mn in the studied calcare-
ous soils is mainly bound in hydroxides of manganese, Ca is mainly bound in carbonate and silicate miner-
als, P is mainly hosted in silicate minerals and organic matters, U is mainly hosted in resjdual phases such
as silicate minerals, secondly hosted in organic matters and carbonate minerals. The percentage of mobile
U in calcareous soils is 10% to 30% , with an average of 17% , indicating that at least part of U in the stud-
ied calcareous soils can be released and transferred under certain acidic and oxidation-reduction surface con-
ditions, that is, at least part of the U in calcareous soils can be released and transferred into water bodies
or absorbed by low to high plants under the above surface conditions. The potential release amount of U in
calcareous soils can reach to a value of 0. 36 ~1. 50 g/t, with an average of 0. 76 g/t, so contribution of U
flux in Wuyjiang River from calcareous soils under the role of accelerating soil erosion and atmospheric acid

precipitation in Wujiang River catchments should never be ignored.

Key words: uranium; speciation; mobility; calcareous soils; Wujiang River catchments



