LT

CN9900369

CNIC-01238
CSNAS-0120

PEEUBEIRS

CHINA NUCLEAR SCIENCE
AND TECHNOLOGY REPORT

“Co L. U WBP I &
HEE-THRARPHIE

STUDY ON ADSORPTION OF “Co IN SOILS
AND MINERALS AND TRANSPORTATION

OF “Co IN BEAN-SOIL SYSTEM
(In Chinese)

B %R D
30-12 B ¥ OBE AR

China Nuclear Information Centre
Atomic Energy Press



MK B, 1994 FERL T INRKEEY R,
1995 G AR WL AR K2 R F R B2 B 5 A A=
7/ BL | 2 110 s < VAN

FENG Yonghong: A master of science. Graduated
from Biology Department of Shangdong University
in 1994 and received MS degree in biophysics at
Institute of Nuclear-Agricultural Sciences, Zhejiang

Agricultural University in 1995.



CNIC-01238
CSNAS-0120

“Co TEL I, W I A W it B
R E- T BERGE TR
DAL REB TN KR EY
CHHLR AL KRR F A5 07, A

m =B

FRTCob T HMT PR FHRMABR, EXI-LRRE
P HEH . HKfugA., EREWA: (1) 2K, 59 R xYCo RH &
B, FHBR. FMERQBAKANHFRFAAE, K. EEL.
FREFUR. 8L BRE. R L BRERNANEFIR
Fh: Bk, Hkt. L. ke, FLE, B2f+. “Co &
TR THRFRFAIRUCTAHA ZFFHATHR. (2) “Co 5IA
RI-L ARG, XEMI*Co R FE R Z o+ H°Co K E B 10. 4~
23.3 %, RTRAEXNIOFHE; Lt EFCoRFEHREEREEER
FERHEAMAR, HIBREREN 2cm, ONULEFTELRE 6
cmZW, “CoEXE-+RARAFHTANBRTANK -2 EHB



Study on Adsorption of *°Co in Soils and Minerals

and Transportation of °Co in Bean-soil System
(In Chinese)

FENG Yonghong CHEN Chuanqun WANG Shouxiang
ZHANG Yongxi SUN Zhiming
(Institute of Nuclear Agricultural Sciences, Zhejiang Agricultural
University, Hangzhou)

ABSTRACT

The adsorption and desorption of ®*Co in soils and minerals, and the trans-
portation, accumulation, distribution in bean-soil system are studied. The results
are as follows: (1) ®°Co was adsorped rapidly and desorped difficultly by soils and
minerals. The order of the saturated adsorption rate and K; (distribution
coefficient) of ®Co at the balance value was: kieselguhr>>paddy soil (loamy clay)
>vyellowish red soil>kaoline > perlite>silt-loamy soil. The order of D; (desorption
factor) value was: yellowish red soil>silt-loamy soil >kaoline>>perlite>paddy soil
(loamy clay) >>kieselguhr. The dynamic behavior of **Co in the soils and minerals
could be described as a closed two-compartment model. (2) After *°Co was intro-
duced to the bean-soil system, the concentration of **Co in the root is about 10. 4~
23. 3 times of that in the stalk, and 30 times of that in the bean pod. The negative
correlation between the concentration of *Co in the soil and depth was detected,
over 90 per cent of ®°Co was retained within 6 centimeters of the surface layer, the
half residual depth was 2 centimeters. An opened two-compartment model was ap-

plied to describe the behavior of #Co in the bean-soil system.
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A% R B A R, Wb P A T A A BRI [RIREL . 1986 SR BT DR U1 /R 1 DA X eR 0 B
EREKEBON R REANTRS, HERYERILERG IO, REICR AR5
YIHIAFFE . YURE AR RS RO A BRI AEEZ R, SHARE. Wb, BBz
TRRTZARE. ZHMBEE. EYLE S ]G B H A s .

“Co RE/KMEZ B FENMAERSH B9 . AT T°Co R A . KEETRFIT
AR, BRSBTS AMPEEMNF RS BASMRE T Co FEW L
SRFHAT R, MXTCo LW, Y. WK AKESRIBT AT H MBI TR
B, FRESTEEAE, BRERSN, ROETERVHFERIEM AR S EES
EHH ST AR,

A ABAREHERT “Co LWL EH RIHEN 3 Fh WA 3 Fro™ 1 5T+ 8 R I
BRMERE-LHMAKTHNER . WRNLMM, FERARGH MO BRURLT AT
HHBECEERT, BT BABIRBM S (°Cod XA 25 TR HE i R i 72 B0 1T B S iy
N SRR AR F SER MBS KR, FUOAENITES REEFNA BN, ERUSRIRER
TR B2 BERL

1 MBSk

1.1 3. FHRERI“Co 4R FORE
1. 1.1 “Co /REF TSR H

FEE TR RBRMENCo BT AEN ¢l mm X2 mm $R CGRED, S8t
(1996-10-29) HIEE A 3. 19X 10" Bq/mg, i ARk A°CoCl,. KT BERE: IMAERMLL
B, T80 C/KBFEEBMR, FHEREHBEE 100 ml ARMY, AEEKESR; £ HN
RS EEN SR, ERNRMT.

©Co+2HCl="%CoCl,+H, 4

1.1.2 i+ 1%

ERATWHIARRZEN 3L, BEL RAWTRMNER) . HAWNEER
BB EWTEL . LRFEHRASHME 1 iR,

®x1 ST MeERLEN

Table 1 Physical and chemical properties of the soils

T B HHLHE pH GK#) pH (##) RHRES R MR
Organic Water Salt Exchangeable Adhesive
Soil mineral solution solution acid particulate
% pH pH meq/100 g %
et
Silt-loamy soil 1. 90 6.0 5.5 0. 05 12. 5
wam
Yellowish red soil 1. 54 5.5 4.9 1. 21 18.3
KR

Paddy soil 3.15 6.4 6.3 0.24 23.5
(Loamy clay)




1.1.3 5 Ym

HHATER:E. ¥R L.,

BHRARALIMBEMMREFETAEA, BRE/KERE; COLERSEEN SO, H
FBSM—BN 68%~T4%, HEHN ALO; (11%~15%). CaO (0.5%~2.5%) # H,0
(=~6%) %. HiXBKENRE, AKRERZREYE, THREIFEBE BEHKD).

FEBE 1 2 R SR AN B AR A0 B A o S A0 B OB 1k B R R S AT R — R A I
RE. HABREREE 61%~92%, EMBAEEMBMEMRM. HEBELEMS N SO, K
BM—BIRE 86%~%u %2, HEE ALO;, (=6%), SO;, Fe,0,, CaO, K,0, TiO,
%, ilMHRELhEEHOLIE (AR, L8,

AL e FENS AREE, ER—F BB &Y I, %5 FXNALSL,Os(OH),,
EHEANE, ABEFREBEN 1~10 meq/100 g, FEHH 10~20 m?/gh3,

TRAT Y RELHE. BHSHE 100 HMAE.

1. 1.4 RHHRR Tk

64 10 ml BEIE.OEPZMA 5. 00 ml f9%°Co /KHE (HLIEFE X 651. 1 Bq/ml) , 5%
SRR Lk 3 Fp R 3 MO R 0.50 g, BEHE. W T, T RATEK
RA . HURERT R4 B °Co 8| AJ§ 5 min, 15 min, 30 min, 60 min, 2 h, 8 h, 24 h, 3d,
8d. BREEFHLIE. THHRE I,

R EURE 5B 4e 7 80—2 RUBE.C ML E L 2000 r/min B5.0 10 min, 3 FIEHWE A BEE
dr, AHRER 0.50 ml 3AEE) FRIEEMF, BT, 7£ G-M it ¥ LEEERE.
1.1.5 R E ik

s R BHR B P DR T °Co BB MR G — IR L3R .9 Y BURE &, B0 1 &f LA SR 4EA9 /N2
o, LLEBREPBRARN K. B 10 ml KK BCE SR, 7R (EHEBRRFCo MK
) HE 25 ml MM, HERT%. KRB Edison (U.S.A.) #&Ee% £ 100 r/min
&% 2 h; AR ZARTHRRBEARELCES, £ 2000 r/min KA TEL 15 min;
HIE, APRECL. 00 ml GAER) THEMY, #T/E, £ G—M it LR+
f1%°Co 15 B .

1.2 “Co HERT-LMRALKPHNIY. HERIH
1.2.1 BB

ARETHEEZER T $20 cm X 20 cm, & HEHKEAN X TR0 M 4K 16 I 1
5.00 kg, HEASHAR 1. BLWEEHEA 2 ¢ (NH),SO, fl 2 g KH,PO,, @2 7
#, SH2ANEH. RBHANCCCl, BFHMRER (3. 25X 10° Bqg/ml, 1996-10-29).
1.2.2 “Cofy3IA

GREFMET 2 8, THEM—KREIIACCCL KiK. FER: W LA 1. 00 ml [
KFEEAR 100 ml, HSHWRETHIFRE, HEH 100 ml KFR 4K, LBRETHELRT.
1.2.3 FERARHESNE

B BITCo BIAJE 1, 3, 5, 8, 11, 15, 20d 4T, BFERT, BRI 1 4. £H
AR B ZEERBRARS AN IALHE, REHIEXNE 2 cn BHEHELE, i
7B, XEERRE, HKE%EE.
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FIBCRE R MR, 2, 3 (REMRED, FE44EET 550 CHHEFHEL
8h, REBKHETHIEHBEEST GIrER). LM THHEEIM Re<o.6
mm), HAPHR1.00g GIER) FHIERIEES .

B A B ARG FE FI—2003A BRUITHEBR EAE B ME , BIERMIREEL 5%,

2 HRaotr5itie

2.1 8. §FHRICo BRI FOMR
2.1.1 WHiLE
AT B Co BER ] AL B R MK 2 FiR K 3 AR i TR B 35 TR B 3K
KR EHNTYHFCo R B ECo FINERZ I,
B2 THMAUTHER (FH $9Co RAT(/Bg g™’
Table 2 Concentrations of “Co in soils and minerals

as a function of time, Bq/g dry sample

A el 7Kt Haim R 2HA (3. Jank =13
Time Silt-loamy Yellowish Paddy soil Perlite Kieselguhr Kaoline
h soil red soil .= (Loamy clay)

0.083 3732.3 5092. 6 4910. 9 4491. 9 5716.8 3471.9
0. 25 3875. 4 5209. 6 5161. 4 4626. 3 5876.1 3588. 4
0.5 3917.9 5258. 6 5297.9 4663. 2 5932. 6 3878.6

1 4156.1 5273.0 5546. 3 4686. 3 58992. 6 3982.8
2 4154. 6 5275.1 5666.0 4780.0 6191.9 4235.8
8 4228.9 5293.7 5830.9 4849. 5 6253.0 4771. 2
24 4338.2 5305. 8 6033.0 4924. 8 6338.9 5131.6
72 4498.1 5296.1 6126.7 4966. 7 6302.5 5232.3
192 4467. 4 5287.5 6093.0 4986. 7 6321.1 5441.4

%3 “Co HEAWMFY H/H F R AR EIFIEIL/ %

Table 3 Adsorption rate of “Co in soils and minerals as a function of time

A 6] nEL Ram RIE B2RA H¥EL o1
Time Silt-loamy Yellowish Paddy soil Perlite Kieselguhr Kaoline
h soil red soil (Loamy clay)

0. 083 57.3 78.2 75. 4 69.0 87.8 53.3
0.25 59.5 80.0 79.3 71.1 90. 3 55.1
0.5 60. 2 80.8 81.4 71.6 91.1 59.6

1 63.8 81.0 85.2 72.0 92.0 61.2
2 63.8 81.0 87.0 73. 4 95.1 65.1
8 65.0 81.3 89.6 74.5 96.0 73.3
24 66. 6 81.5 92.7 75. 6 97. 4 78.8
72 69.1 81.3 94.1 76.3 96. 8 80. 4
192 68. 6 81.2 93.6 76.6 97.1 83.6

HE 2, B3R, L, THRXCo HEGRMBMAE S . “Co HHERME LIRMT

W) e BE R, 5 min f5 RS KRB EBE 87. 8%, Bt LR AR /MK 53. 3%,

SRFE TR AR A AT K, 49 8 h B AT AN L A Y R A — A, 4T REEAE . X

WA NS LR, TYROFIEMETAR, KOHIIRTF Y. #ERLE. FXE. ®
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. Bkt BEKE. BiEt.

3R R CCo AR ELESTR, HPHFRKERE, RLWKRZ, YL BH: £5 192
N, FERE., RLH. B Co ME RN FIN 93. 6%, 81.2%F 68.6%.

3IMTYET, ERIAORMRERS, PENY 7.1%; HRKESK L, BREHY
WRMEAMBHRE, BERHARHABKTRESE, BB THNKKELY 83. 6%, LBK
HE76.6%F.

H3iX 6 Fh 3. 74 X °Co MR T, BEMYBRELE R .. XRBEX ARG
MRAKHRESELRNLAN, BLWESER, EWEHERAE, BLUARHBEST YR
EHE .

2.1.2 T, BHIRTCo IRERAG B f1tE A

“Co # T - /KT WH-KPH KM SHEBEN 2 ZERE., B T°Co BEXELRITE,
HRHHR 36 7 3 SR B OB AT, “Co ALEEER . MAZRMARINTE, FUXE 4
HAK ZHE; “Co EHMTLUCoH F1E, RERFEESEPHIBNEEHE —FER
TR, Y0Co —K¥EFIAKHM, FINEN ¢ B (RE 1), WAKFCo R (q). LH/5"
PR FYCo MR (g2) FERFEAMEMLE, BETR:

d
ditl = knq, — kuq,

d
di: = ki,q;, — kuq,

EXA g, @ SBAERNR—. Z2FEHCo B (g)5 by by H*Co BIKH LI, B~
R EEBN G T, PR AKEBRRERRY (REBRYD, ENRRALEERCCo
EAHEHEBOILE ™D, ERERED, ENTHATFYH, BRI ERLE. WK%
HH: t=0, ¢.o=¢0 q.=0UR qt+q=qp=H%.

K T, vHR
Water Soils and minerals
y C , C
qi 1 by q2 2
A1 HH-SE

Fig.1 A closed two-compartment model
BT R m LR T FURE m, B E. B (D XFBE L, 5 FE$“Co
W C, Xtatia] ¢ MIAEALEY .

dC m
_d?% = k,,C, ;n_:- — kyC,

it'#: C1=(I1/m13 C2=q2./m2
B B A8 .
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it“P: Cl.0=ql.0/mlo
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Fig. 2 Concentration of **Co in each of soils and minerals as a function of time

. RS
A ——-— RN
O ----- - WK
© ~-—e- BRA
A —--—-- REL
O A £

silt-loamy soil
yellowish red soil
paddy soil (loamy clay)
perlite

kieselguhr

kaoline

& APREFICAHRREES: XA DL,
T4 “CoAEITMNUTWHETPHIBDHEHERREEY

Table 4 Equation and rate constant of *Co transport in soils and minerals

T®. TYR NHFHBR ki {H ko8 HMERE
"Soils and minerals Equation kyz value ky, value ”
et C1=4467.5 [1—e—0-672+0.765)] 1.672 0. 765 0. 850
Silt-loamy soil
Ham C;=05293. 5 [1—e~ - 840+1. 11307 4. 840 1.113 0. 986
Yellowish red soil
™R C3=6093. 0 [1—e—(2-429+0. 16607 2. 429 0.166 0. 904
Paddy soil (loamy clay)
b33 o3 Ci=4912.3 [1—e—4-682+1.5241] 4. 682 1.524 0.770
perlite
i3 Yasd Cs=16333.3 [1—~e— @ soo+o.0100] 2.509 0. 070 0. 905
Kieselguhr
B+ Ce=5241.1 [1—e—(2-010+0. 4877 2.010 0.487 0. 801

Kaoline




Mg 2 BE, MRS/ ZIBEE T HEV LGB U Co EL M. T YR PR EH
W RN FRARRKAREY, ATFR 4. B2 HHER.

B LAY RA B HE -2 LW T REABEPCCo R E . MILES LR
EMLE, M TFEREAE 100ESL. XEEREN LN, 5 WKW E AL F R AL
%%, W Co I B L AT R RS Rk L E & BT I A S
—REIRE. '

2.1.3 “CoZEFLIR. FHRPH K, (HERY¥) A

FRERASSHE TR R FERCo ESH LM . TFYRINIREAK. T
EXHE . BATERNEEREZE, Ot HIrEN. BRdg AT L, MAREENR A 89°Co
WV oml, RN LIRS YRR ER N A, WITTLIKRA .

A
Ki=m—t =G -1 Y

EBd, A,=651.1Bq/ml, V=5.00ml, d=0.50g, HIKTF[KBCoZE 6 T 1. 5"
VIR PR TR REE K RES.
®S “CoELMUUTWBAPIF)ERE /cm® - g™?
Table 5§ K, (distribution coefficient) for *Co in soils and minerals
TN, THR BEL - FAR: | R 303 ] B¥L =1

Soils and Silt-loamy Yellowish Paddy soil
minerals soil red soil (Loamy clay)

K8

K4 value

Perlite Kieselguhr Kaoline

21.96 43. 69 150. 52 30.73 356. 72 42.18

m& ST, 6 fEM. RN K EMAEERK, HAMIRF Y. #%EL. BK
. RO4M Jet. Bkg. pet. IXW, £ 6 EWAOTYmRD, #HHEL
FHFRKIEMCo HEIRKIRIMAEE S .
2.1.4 XTI, FHFCCo 9 RMHLE

AU ERBZRTUE L, FR WA YRCo R AT EKRER, H3*Co
By % B 4.l P BB BT R

“Co 7E X1 L) RMHAE 13 pH, T 1RAM . HHLRF LS AR W, REIBREN
B, TRBEETE. & B EFALYEAKEYM I RMANREZHRB K EER
#, BT &muTRCo ABERA EHRMERY. ERGERLNELRPEEN R,
x°Co E L MFHRMAEERER, ZHRARXBEHT, “CoWRMEEZ LM pHHE
M B SRO R, W REC! 5 HY SBT3 RRH.

BRRESVHIEIRRA, MRLOANTYURKENE. LATYPHTREN, R
BAMENREARERK AN 3 F), BRERENSREARABRTRHIEL. RON
mEkt, ME=FZEHEER/D.

H5b, BRENEIR L, WESEE, BRSEET 40%, DRRAE, RELRM

8



N, TRHEREKR; HELADREL, §0%~15%8K, F—ERNRMNKILEMEETL
B, TRHREB/A; RARMAMTIML, & 15%~25% 8%, HARKD, LRHEERR
FREEZEY, AR ES. BRESKILOASREL.

3 MY YT Co MR MILE REEE TR LE B EMEFE, /T LA, BEfT3Co
MR EEREERT, HPEESALRBEHARERME. 3 #5%H X “Co MRHE L
A e R A B T3S e TR R

HETAFERXMERER, FBHOBRMEES; BRE. &SEREALYSERE, X
B S X AL R AT R 2, X SRR 7E K P LK BAE I W BB TE IR R AE FI IR IR A
BaW, MCCo* A REER . R L PH SO, BASERY, MEARBE FEAYNE
AR, BT R RER, MR T REERDS. B, HRHEER
ARER, HHMREERINR/)D, BEHERHAREK.

PHREPRANTSA (THAE-L®NL, BEF—ENKS, HULSTFKHM
OH EAXFE. OH BN =EK HY, KKE#H TCo’ B F3Z#k. FHILB KA “Co
R R, R R,

AR THERAESURATURAMER &S, H—HREE, 5—ERKSELY.
HEABEAKABHXAEHEG, MMBESEREFHEHERBTES R AHEARTD.
HIR M Co BB, MRELBIREE.

2.1.5 T, yYREMRERAR

KOHMT 6 LMW, 7 HHAEXCo ZER—METIAR (651.1 Bq/ml, 3£ 5 ml) i
R, 9 FEMRET, REEDIFER B8dE), LR, 9URNBRBOEE. %
EHBBEEY. L RREE CIRBBEPCCo BB 5. YRR M Co BRRBZ H;
W B HE S HMBOA TR, MERKEZ L. RitE R . Bdg CERMFHEMT
T, REEER Ay AWKV ml, BEFEN TN, FYREPHOEREERD A, NEER
D FEREH D TAKE.

A-V
D, = Z—g % 100%

A

D=t ~a—a-wya

EBF, A HE2HFHELN. FYWRAERK 192h 8d) BHKE, A WRBBIKE,
Bq/ml;d=0.50 g, V=10 ml,

HEGHN, L., HRMBREBAKIEFY. HOK. BEL. Akt Bk
B, BRE., BRt:.

#£6XKM, RMELN. 59K LMYCo BRT, HEREKNEBE N 107, T
W% B 7E 4 4 A9 °Co, B VRS, HIRMHZET MR LA Co B BT, X EERE HEN]
LY W N



Ee ITRMUTHEARBERR

Table 6 State of desorption of “Co in different soils and minerals

TR, TR wniEet R KR BEE 53 b1
Soils and Silt-loamy Yellowish Paddy soil Perlite Kieselguhr Kaoline
minerals soil red soil (Loamy clay)

W /Bg « ml™! 2.29 3.23 2.26 1. 92 2.16 2.54
concentration
R/ % 1.03 1.22 0.74 0.77 0.68 0.94

desorption rate
R EE/ <107 5.19 6.19 .72 3.89 3. 45 4.71
desorption factor

2.1.6 XT1HI|. FYRBECo MHLH

THMEAXRSHE R, X0Co KR BTEEH RN, ©H TR, M BB 44,
XS B%R.

“Co fE TP RHAE /KRB EER oH ERW, XRS5 H B M 45 FH O 7l
#£ % % . #& Fassbender 1 Seekamp Bf 5T E M, T WA /KBESHN TR L 2 - pH HH
mi, —ABEE pH EMEET TR, KBESHESXHBEH EMBFE EMXTTE, B+
FKIE S L REHRRTEAEHT., H5, B BRIy LR RIBRN . &
By R R E R AN, WM S0 SLAEARA R L, o bR R A
BTARE, ‘47 PREMAETFREE, HETFLEALHERRERME “&87. X
Bl T AU R B 2 T R SR HER AR T S R R 5, BRoR “BIBRUE "M, *Co
R B T AT RE S N R

“Co #£ LT HMMBCRA A RAEAHHB, BHELRZ, FREEHME. HERILEY
CCofti R B3R, ATLAEMM KRG THRR. HREULHIRK N E, BFAEERR,
HMWBHEEN 3. 72x107¢, HB/NTHETMELLE.

PR Co WRH L MERK N E, BRESESRBRETFMC, Zn*' 3K, §
Ca?*, Mg?" 3¢ NH, " M RN EERR 8 MRE AT HK AZRIEK, R ESRETENETFEE
W, BT PRI ECCo SEAEW . BT RHHMEM, HY pH{EMFHER
BT, Heg . S0P S5RES, E TR, BRESaR T2 HRREINESR,
Hft— LB R.

2.2 “CoTERID-TRMAZPHIR

“Co UBMMKSIIALEE, ARETRELERM. BE. B4, TREFLRE, AT
SRR Z WA HCo IE M.

2.2.1 *Co £ T H BT R

Co fE X T Mtk PRI R BN 1 B AERLIME 7 iR,

KTPRPNGHEQMEE. AXBHRRRBYEIES, “Co ¥IRE M. 0.9 Ba/g 44
(15 d). 1.06 Bq/g 8 (17d) #10.96 Bq/g 84 (204d).

B R B 7 AT, “Co BEAC I B T A WOEN BB IR RS
YRRBAERE, REA-NoHER M L, £&5MRAIETHR. FHEB KA FE
A PCo B A—8E, HEEANMRRSE. H>TFH, RE G BRKREN

10



45.26 Ba/g » S/MUH 29. 72 Ba/gs ZMHEE (BEHE) BRHE Y 3. 05 Ba/g, B/ 1. 37
Ba/g; AIREE (8#H) 1 Ba/g EH s M Co MKE REM M 10. 4~23. 3 1%, BF
REEME 30 B, ] RART R Co KA EHART . XMATAN KB LR EH
— B pyLesd,
BT “CoERTHKPHHERTE
Table 7 Accumulation and disappearance of “°Co in different parts

of bean as a function of time

B (] # Root (#FEE) ZH Stalk (BEEE) Bk Plant (8%4F)
#fE - 5 3 #E 2T
Time  Fresh weight Concentration Fresh weight Concentration  Fresh weight Concentration
d g Bq/g g Bq/g g Bq/g
1 7.95 31. 89 89.77 3.05 97.72 5.40
3 8.17 45. 01 109. 82 2.61 117.99 5.55
5 B. 84 45. 26 119. 47 2.36 128. 31 5.32
8 9. 10 44. 91 131.12 1.94 140. 22 4.73
11 11.13 36. 10 144. 37 1.80 155. 50 4. 26
15 10. 78 31. 00 171. 32 1.59 203. 69" 3.07"
20 11. 66 29.72 194. 57 1.37 249.17% 2. 63"

*RIITREHEMBE: #AFTRKIEMANE.

“Co RIERTIHMMTIA, N RECEARELERERK, FHETEREKNER. B
R 7 BRI T B RT R “Co X R . MM BEAM, XTEKER, XHER
TERFRYK, “Co HRMBEMBPHMMm, HFAMBBBRCoMmMT 6 F1, BBL
RWEH, M B “Co KBHMIIAIK 1 XM 31.89 Ba/g, EIFIANFEHE S RikHK
W HE 45. 26 Ba/g; HEEERTEIAEK, “Co tr L MPMAETHE, MKEDR B M, X
SAREAERKE B, BECCo MR, X ERME, FISIANESE 20 X, B (&
FE) “Co WREEREE 29.72 Bq/g, ZEM (¥R #9°Co BB AWM 3. 05 Bg/g BEE
1.37 Bq/g; HEEEPCoMREHERTAKMANESE. BMIHECo IREMN BBEE
SEMER, B mEHREKEE.

2.2.2 “Cofr HIRPMMENT R L IRBEERN 4

RG-THMEGES, “Co ERAAK TP BRI EEMFRME 8 FIR.

“Co ARMMPBETIN,, HE LB LMEREZRME, B FHBESEN, M LWEETH. A
X SHEWA L, BRYCo EIRXE A LM PFHET B AMrm T 2EH, B 90% U EH*Co 5
PEERE 6 cm, EIESHTERE, ST HRPCo BAKE SEEXRFTHTSIE 7 #
FR:

C=Ae B

He, EELMA, BAHK IR/

AR ITEL, TP CoREMRBZEREZ EFRTHYMIMR, “Co ERE L+
HIEREABEEL 2 cm,

11



%8 “CoZEAMPHNBUDENETSM/Bqg' (F1)
Table 8 Concentration and vertical distribution of *°Co in soil as a function

of time/Bq * g~ ' dry soil

¥ HF-BimmEmE

Time Concentration of each 2 cm
d 0*~2 2~4 4~6 6~8 8~10 10~12 12~14
1 206. 91 ' 72.93 34. 22 5.02 2.71 1.12 0.91
3 189.93 81. 33 29. 89 11.70 3.54 1.12 1.09
5 179. 50 68. 27 47. 37 14. 88 4.16 1.11 1.87
8 158. 43 58.79 49. 15 21.51 4.90 3.47 4.76
11 116. 14 74. 65 56. 37 27.28 21.34 0.19 2.83
15 112. 27 68. 54 71.12 24.49 15. 26 0.46 1. 64
20 98. 33 53.99 92.74 22. 89 13.25 3.10 1. 30

» BRIMER, cm,
%9 FREHMP“Co #ELMAHRA SHEIREXME

Teale 9 Equation parameter of retaining **Co in the soil as a function of time

FARAT [E] A B HEXEYW A% 0 BRE
Time/d Bq/g (+1) rt X,,2/cm
1 284. 30 0. 485 0. 964 1. 429
3 297. 69 0. 467 0.981 1. 483
5 279. 82 0.435 0. 945 1.594
8 188. 36 0.330 0.915 2. 100
11 299.59 0.431 0. 668 1. 610
15 305.71 0.433 0. 803 1. 601
20 237. 06 0. 369 0. 899 1. 880

H b, HLICCoOH™ Ml Co’ MBS M 72 + SR £V, HIREMYE, SRIHEHL
EYHER, EXKERAN/ M FRERASER, SEERTHEEANESYY, fin
HTWEER, SREREAKREIR. AR SYRWITLIEY, MMEERK, XRLETH
“Co IREZ L TRE, 51 KWHEH 206. 91 Ba/g, EIH 20 Ket{LH 98. 33 Ba/g, AEIH—
., HAREREEER, RAERR. W5, “Co S BRAMYM, HEARERETERE
B B TH-ERYEERERT LR, ATRER“Co FiKH FHKE T B, 4 6k FR & A 680
FENSNRASE, ERHE.

HATE R AR B AT, il et AR, X4°Co iR M RE S AR XTELS
BREHRR. FUEMBRET, mTIBMARLENAR. HrkiHomEXRe S5k
PR, Al F LR PGSR LY . BT WA LT R, BT CCo 7E -3
MR B YEL
2.2.3 EEHHENCCo KRBHIMCFHE

AR Co MMBEECF HINF 10 FiR. XE, CF & R G HBA#*Co
B (@ERED 5R—R L RhCCo BEZ . Mkt H°Co IRELIE 8 hRBHT
W,

H& 10 A[A Y, FEAIEK, FTHEBERWNCCo W CFEETREY, X5HIHKMHT
HARRHETN.
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¥10 REHKM“Co 11 CF i
Table 10 CF Values of *Co by the bean plant as a function of time

Bt 8] 1 3 5 8 11 15 20
Time/d

CF & 0.100 0.104 0.101 0. 094 0. 085 0. 063 0. 055
CF value .

2.2.4 “CoEXRE-TMARTHIBRE

I A Co R G R R BEEN AR HFRA, WAL LRE %
o EEB R,

HERAHREM TR, PR RERAN _0ERE. AR, sTEEYEE, AR
FY AN PR S A Co Wi, BHEBATRAFFR - ZHE LA 3) B Co ERE-L
WELTHE. BRMIBOIEERE, Bdq, m, CHHFREETCo R, TR
E}@Jﬁ%&iiﬁr{n“co E‘]%%Er G2y My, Cz ﬂﬂ%ﬁi%ﬁ*ﬁﬁk**ﬁﬁiéﬁ%, ko kzlﬁ'%ﬂ%ﬂt\wcc’
i SR S i R E ) T RS B R R, B EOR AL R °Co TR BRI (281, BH N
dt, b HIFRR ST AETE (WK) “Co UHE, —BH¥ kyy by b BIHEL

7K B SR L 7 S
Soil Bean
qy my, C gy my, C,
ks

B3 AR _a%HEE
Fig.- 3 An open two-compartment model
B IR R CCo EE T BRI HB R IE—REFSBHFTH, F—5 B9 7R B
Bxfat Al B R 5 L RER BB IER . EHERT

d
’ditl = kng, — (ky + kg,

d
% = klqu - kzﬂ]z

B TEA, 18,

g = q1o€a — ky) + kszz.oe_“ + G0k — B + kz1‘]2.oe‘b‘
a—b a—b

_ kiaqio + Qoolhy + 4 —a) Qolli, + A —6) + klqu.on.—u
%= b—a e+ b= a e

v 2

bt kg b b — Gt kD — dkk,
2
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kbt k4 Gyt b kD — kb
) 2

qi.0 »%,0%%”%7_{‘ =0 W*ﬁ@ﬁi@a‘]ﬁ‘%fﬂ]iv ﬂfUll: q2,0=0, ?%EEEEU g=mC ZE y
i 18 B A0 1Y 4> % F1*°Co & BRI ] L RB

b

C .
C = 5 _l_'oa[(k21 —a)e ™™ + (b — ky)e ¥
_ mC ok —a ok
Cz-_mz(b—a)(e e

FMARTNESHRERSZHNABLSHEXANEE (WE 1D, C,,=65Bq/g (T
+), ZHE/PMZFHE, BTHEIMEE C, C, (Ba/gf) HW¥EEELX.
C, = 51.18(1.267e¢" "% 4+ 0.003e™ %)

C, — 0. 16m, (=00 _ g-1¥)
m,

H, k,=0.0032, ky=1.297, £ =0.03,
M4 RHER.

-4

& 9Ibpff actual value

FRMAY expecting value

#H Concentration/Bq - g !

ra

Bt{H  Time/h

B4 EGHBPCCo &R AL

Fig. 4 Concentration of **Co in the bean plant as a function of time
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1 HEFRESHEXR

Table 11 Rate of two compartments’ mass as a function of time

B¢ ] Time/d 1 3 5 8 11 15 20
my/my 51.17 42. 41 38.97 35. 66 32.15 24. 55 20. 07

HEREREEAHEER 1, BT -NEARERNAS) PCoWiE. WESER
H L, ROBILSMNSFRRE 30X RS, KEE20%ZH. XERRUGEES
my BURE B ZLE D1, 5, HTRBASHFEE —ERE. HEHRYE, REH
FHOERUTERUL EN AT ERERL, EFHRET °Co ERE-LIMAT AR
BRI,
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