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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)
>yellowish 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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ERKBBSTERRANTR, LERYEAIERGT KX, BRELRERNEER
YIRIFFFE. YIRS DR O AERRENEEZR, SHARK. o, iz
TTRRATEAR. ZRBE, R AE S 8iERB ER B S EE R,

“Co 2 FE 7K HEA% W ¥ 1 BE A U VRIS i 4 . B RTSE T9°Co e A KRB R AT
HEWR, BAPK BB T E R EMBCE T RS & B B WA TX°Co R HFAE
BRPHITHBR, MXRF Co L. MY, SMWAWAKESREBAT R HE PR
B, RN ERAS, BRERSN, ROBTBIECERIDER AR SRS EES
RARHHBTHAR.

AT RBE N RGEHMBER T “Co LML EHARIEM 3 P LA 3 FE 9 T 8RB
BRMERE-TRARPHIR. BRNDM, HEZRAREHNENFERBELT KT
HHBPCERE, T BMBIRBUH S (°Co) XTE IR BB MG F RN
iR R E R ER KR, HOhEITEA REEFNFREL. ERRRHER

1 M5k

1.1 3. FHRIFCCo KR K FFFIR
1.1.1 *Co /REFFIMF4L S RLH

PE R TR RBERANCCo FBETAEMN ¢ mmX2 mm &R (GE), H W
(1996-10-29) HLIEEEN 3. 19X 10" Ba/mg, HARTHILACCoCl,. HTHER: MAERMLE
B, T80 ChmhEBMM, FHAREHEZE 100 ml FEMF, ARBKER; # AN
ERENESLEENSR. ERNRXWT.

#®Co+ 2HCI="*"CoCl,+H, 4

1.1.2 fHf 3

R T ARREREN 3 FLE: L REFTHENER) . RLABEMEXE
B EWITEL) . TRFERLSHME 1R,

&1 HRLIRMOECEN

Table 1 Physical and chemical properties of the soils

+ #® LR pH GK#) pH (¥ TBMELER bt 4
: Organic Water Salt Exchangeable Adhesive
Soil mineral solution solution acid particulate
% pH pH meq/100 g %
gt
Silt-loamy soil 1. 90 6.0 5.5 0. 05 12.5
HaW
Yellowish red soil 1. 54 5.5 4.9 1.21 18.3
HHRE
Paddy soil 3.15 6.4 6.3 0. 24 23.5

(Loamy clay)




1. 1.3 #iR7 YR

HHATEHRE. eBLAEE L. «

BERARAUMEWBRERBITESA, REKEBERE; SHLERSEEN SO, H
FRESE MBI 68%~T74%, HENALO, (11%~15%). CaO (0.5%~2.5%) F H,O
(~6%) %. WiXBHEIRA, HKREBBELYE, TRBIMEE BREE).

REEE R o BB B AR A B T RSB BE R B R RO 4B 4T S BT R — P AR IR
RE. HABREERE 61%~92%, HMEERMRMERER, HEBELERSH SO, K
BRI 86% ~94% 2 |, HEE ALO, (=~6%), SO;, Fe,0;, Ca0O, K,0, TiO,
%, g hEEHOLE (Af, hFbD.

BT FERARRE, ER—FHLEEES R, hES TR HIALSL,O(OH),,
BREmANET, HEFREREHN 1~10 meq/100 g, KREMH 10~20 m*/gt,

THMAT YRS, BARRE 100 BARE.

1. 1.4 REHAE .

6 10 ml BEEE OB R LIA 5. 00 ml F°Co /KK (HLIEEEH 651.1 Bq/mD) , %
SHmA Bk 3 Fh LR 3 R WRAES 0.50 g, EHEE., WM IHE, FURLTEK
KA., BEENE A 51R°Co I AJG 5 min, 15 min, 30 min, 60 min, 2h, 8 h, 24 h, 3d,
8d, BIKEUERTH. D YHEE3 1.

BT BURE B S5 7E 80—2 RUBE.OHL_E L 2000 r/min B0 10 min, ¥ _EHEREEABE
F, WHFIRE 0.50 ml BAER) FRIEHELF, HT. & GMitHE LEFERNE.
1.1.5 BRRAR I

BREHAB SR T Co ENRE —K LB . 9" YT, Bl 74T LB 4K 80 /) B2
WA, DEBRHSPBRFRKE . 10 ml BB OE D LIE. 5 R (EHERZRFCo MK
B HE 25 ml ZfF, HHETH. RS Edison (U.S. A.) H&FEF ELL 100 r/min
&% 2h; BRZARPHBRBEEARE.CES, 7 2000 r/min K4 TFEL 15 ming 3
5, AFHMB1.00ml GAELR) FRELF, #TE, £ G—M M58 L%+
#°Co IHEEE .

1.2 “Co #RT-TRMAKPHWIEB. HENLHH
1.2.1 HHEPES

HRETHWMERZER T $20 cm X 20 cm, R AHE AT BTN E R fH R+
5.00 kg, HEMABENE 1. BLHNEREBEAN 2 ¢ (NH,),SO, fil 2 ¢ KH,PO,, &R 7
H, A 2HMER. AEAKCCoCl, BT (3. 25X10° Bg/ml, 1996-10-29),
1.2.2 *“CoJ5IA

GRHFET 2 8, THHEB—KRETIACCCL, KiK. FER: ¥ LA 1. 00 ml
KREER 100 ml, ¥WSHEBTALER, B&MH 100 ml KHEE 4K, WERTRALERE.
1.2.3 HERRHESHE

BB MTFCCo BINE 1, 3, 5, 8, 11, 15, 20 d #47, BUFERT, BRI 1 4. %&£/
FHAREHBBRABRABMMAHIH 3 L4, REHLELE 2 cm BFFLE, 71
7B, REEMRKE, BKEE.
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FrRRERRAMR. M, 53¢ (TRERB), FELAEET 550 CH P hRL
8h, MBBBKFETHANEMEREEST GAES). LR THEELR O <o.6
mm), BAFHK1.00g GIMEE) THYEHEKEES.

B FE a3 4E FI—2003A RUTHEIES EARTEBENE , BB MIXARHEZRLT 5%

2 HRMTEIR
2.1 3. §HRICo HyR B FORER
2.1.1 REHAR
T BT YR F*°Co B BT R AEAL W B 5 R K 2 FioR . 3 3 I AHRY AR B S8 W% R 6
FRTRAT YRS Co KRS Co FINGRZL.
%2 LMATHHR (T $£Co MM IL/Bq - g™

Table 2 Concentrations of “Co in soils and minerals

as a function of time, Bq/g dry sample

&t [a] nEet g1k HRE BHA HEL -1
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 5992.6 3982.8
2 4154. 6 5275.1 5666.Q 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

F3 “Co T MAH R B L EIRIEIL/ %

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

Bt 8] BnEL R KR BHA H¥EL =1
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 7.1 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

M 2. RIWN, LB, TYHRXCCo HEIRNBMAL S . “Co WM HRMF

Y1 BUR » R BR M 5 5 min f5RESR T 89 R B RERE 87. 8%, B LR B AR B/ MiLik 53. 3%,

RIE TR ZHRK, 298 h J5FT A SR LR Y Sk — A, 4T RET8. X4

WAMEMHK/NG LR, TYRKFEMETE R, KOHEFURFR . #E L, FXE. ®
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. Bkt BEE. BEL.

3 Fp X CCo RMARLLER, HPHFRRRE, BARKZ, RELES; €5 192
INEE, BRI, HAW. Bt 4Co WM RAFH 93.6%. 81. 2% 68.6%.

3FT YT, HELAREERR, FHEIR 97.1%; HRKEFEKL, BRENY
ERMELAMPKE, HRHABRHBRXTRRSE, KB THNBKESY 83.6%, LB
HH 76. 6% F. :

HBGX 6 R, B BT Co BRI 3, IRMER YT HLME 4530 . X R R X B mn”
VRARBEELERSN, HIEEAER, EWRHEREAEL, BLUNRES5Y YR
YEHLER .

2.1.2 . YR CCo BE5h S B

“Co £ L IE- KT MR- KPR SHBBEA_SZERE. A TFCoRIBELBTE,
HRHAREEEH OB OCE PHTT, °Co RERER . MEKERALINTS, FFUXRE—4
HAH Z4E; “Co EHEBMTUCCH HE, HERFESEPNIBNBZHE —RAEE
TR, 4%Co —REEFIAKM, FIANRN ¢ B (RWE D, WKPCo & (q). LH/F
YR FCo B () FHBTRIRGAEMLEK, WETR:

d
dqtl = kuq, — k12‘11

d
% = kg — kug,

EXFP gy g BHIAFERR—. ZHZFCo R ()5 ks kaBPCo Bk T, 5
VIRHEBHNH LR, TURAKEBHEZRN (EEBRE, BAIRREMHEFCo
FEZMRHEBRILE D, ERERED, ENTTHIEER, BEFREREH. WHEE
HR: t=0, q1.0o=q0 q2.0=0LUR g+g=q=HH¥.

K Ex: NEX))
Water Soils and minerals
q, C by q: C,

A1 HH4%

Fig.1 A closed two-compartment model
ERRE m ML TYFRRE m HREE. 8H O XEELE 9 FFCo
W R C, XTEtE] ¢ (A R .

dC,

dt klzc k21C2

A C1=q1/m1 H Cz=QZ/mz
B LA #RE .




£1,Cy omy

C,= m{l — exp[ — (ky, + ky)t]}

EUP : Cx,0=¢h.o/mx °

0 20 40 60 80 100 120 140 160 180 200
BE  Time/d

B2 Sl T YRFCCo B ERR EK L

Fig. 2 Concentration of ®Co in each of soils and minerals as a function of time

+ "t silt-loamy soil

A ———— Bam yellowish red soil
a----- —- HEIE paddy soil (loamy clay)
O e 2%k perlite

N - ¥R kieselguhr

0 —— ="t kaoline

&: APRARICRARBEES LR AERME.
®4 “CoBELBMANTHRPHEBIDNESERREEY

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

T8, TYE BHEHEBR ko ff kol HMELEH
"Soils and minerals Equation kyp value kg, value r
B+ C1=4467.5 [1—e= (- 6724+0.765) 7 1.672 0. 765 0. 890
Silt-loamy soil
wam C,=5293.5 [1—e~ 4 840+1.113%] 4. 840 1.113 0. 986
Yellowish red soil
Rk C3=16093. 0 [1—e— (2 428+0.166)] 2.429 0.166 0. 904
Paddy soil (loamy clay)
2ERE Cy=4912. 3 [1—e— W s82+1.520017 4. 682 1.524 0.770
perlite
BEMT Cs=6333. 3 [1—e—(2509+0.070%] 2.509 0.070 0. 905
Kieselguhr
"kt Cs=5241.1 [1—e@-010+0.48D1] 2.010 0. 487 0. 801
Kaoline




HER 2 MR, FUA B/ R T AL LS 18 5 °Co E 148 . 5 W) B P K ¥k BE B
W EEUHEFRALETXSH, TR 4. B2 HEHER.

B LR RN R HE—NRA LW TYWREHBEPCo KKK BHESER
BEHLE, A FHMENE 10NELR. XEBERENTER, 7 WRNYWELEERMY
B, B Co 5IA B L BAMF HF KR M FSL R LR E 2 AT A A S
—EiRE, '

2.1.3 “Cofr&HLM. ¥HHEPH Ka GrEREO H

FEERA NSRRI ERERHEPERNCo FEHHX IR T URTHIRRAK.E
SESCHE . BATFER R RBEZ . B EITER: Bdeg RTL, MAREENR A #%°Co
WV ml, WP RETYWRB PSRN A, WATLIRE .

(AO—A)'V
Kim—2 =By

A<

F£®d, A,=651.1Bq/ml, V=5.00ml, d=0.50g, BILARE*Co 7 6 Fh L. 7"
MRPRSTRCRYE Kis KRS,
¥S “CoZELMANTWHIHNFIERY /cm® - g™*
Table 5 K; (distribution coefficient) for *®Co in soils and minerals
T8, FUR Bt Ram L5 3] BHE 3 S ikt
Soils and Silt-loamy Yellowish ~ Paddy soil
minerals soil red soil (Loamy clay)
Ka{i

K¢ value

Perlite Kieselguhr Kaoline

21.96 43. 69 150.52 30.73 356.72 42.18

MRS AW, 6 Ftil. 9 WRE K EHERKR, HAMEFURFY: %L, FXK
. Bam, Jikt, BE. BRL. XERH, KK 6 MERNTYRP, HEXL
I RKIEI“Co A BRAM R AES .

2.1.4 XTI 7HHEXCo 7 BHLH

AU ERB SR UE Y, AR L EWHT YR Co B‘J'&ﬁﬁﬁﬁﬁ?ﬁkﬁﬂﬂ HXf*Co
¥ % B AL o e P BB B AR .

“Co £ 1 EM BRI BB /I3 pH, TG, AULAFZHERNEW, REIBREHN
ik, LHEEPE. & B, BERAYERHKEYN I RAVURRE SRS ERR
., BRI ECo AFAR FHRMERY. EREEELWELRPFENED,
$H°Co ZLMPHRMARERER. EHRRBEHT, “CoMBMERRZ LR pH
Btk SRR, R RECCO 5 HY FRBETRB RN,

ERESTHEENERA, MRLAENTYURKREE. AT PHTREYN, R
BEMENRHARRRE AN 3FDY. BLFRENOIRRAZVESTHEL, RAR
MEwt, MEZFZEHEERD.

B, FRENMEN L, BESER, BESEADT 40%, HRBRA, BEALRER
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Ny TRHEREA; BB AP EMEL, § 0% ~15%KE, F—EHENKABRABEA
B, LR HEREB/DN: ROV L, & 15%~25%KR, HAKRKA/N. LRHER
RTHEZEM. FUBRHES. FRESHELOHSHEL.

3 R R Co B BHALA R IE B TR AL 2 AT R MR AE , WTLAA N , B (T34 *°Co
RIR M E R X AEFERE, HPEEBATLRBEHARERE . 3 # W HRX“Co KRM R X
HERTNETFRZRBEHE,

HRXELAFERWHLREAR, SORORIES: AHS. RE¢REALYSBRE, X
SN TR TR, X EEHRAK PSRBT LT IR SE1E AR AM
BEY, MYCo FHRBEIEM. BRI PH SO, BRS5RN, MHEARE TERADHE
TR, BRI T R L R, MR T REERS, Bib, LR RE
ARBKX, BERMEERANR/N, HEHRHEARREK.

BRATPEAARSAL (IRBA B/ %), BE8E 88K, HUSFKHA
OH X F7E. OH FBRR =AM HY, KRKE# T Co* Wl T35 # . HILBEE M*Co
AR B R, R DR,

M LR O ESPEATURMERBS, H—HREHE, 5—HREKSELY.
HEARAEAKABH XA EBRN, TMELRETFHEERNEEY RAUFEFERD,
HEMH“Co B EMB, BRULLBHKEE.

2.1.5 T, TYRBRIRR

KOLHMT 6 ML, o YWHEMCo ZERM—MIHFIAR (651.1 Ba/ml, 3£ 5 ml) fI4
FL#. TYRARET, REAZITH BdE), £, VYRGBRBIRE. BR
EMRRER. HERRES CHBREFCCo DB, 7 RRHYCo B2 H; &
B E e AR A4, MERREZ . HitHE BN Bld g BARMEHNT
t, HEEEN A, MAEKYV ml, BRPER LN, 9 9RBPHEIEES A, MR%
X D, MR E D qTLIKEG.

AV
D,—Ao—.dXIOO%
A

Di=tZ~a—a-vya

ERP, A RRZFINELM. TYRERNK 192h B d) FHKE, A NBRBKE,
Bq/ml;d=0.50 g, V=10 ml,

M6 TN, ¥, TURGRBENKMIFEY. BN Bt Wt K%
A HRKE. #¥%L.

%% 6 LR, RMELN. TR ENCo BERT, HRREHHHEK N 1074, T
W F L ERYCo, BRE KIBI, WBRIMET WR LM Co MK, XFERE N T
H R T AR .



*6 AT HEBERR

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

TR, THR nEt B R BHEE ;3 st =1k A
Soils and Silt-loamy Yellowish Paddy soil Perlite Kieselguhr Kaoline
minerals soil red soil (Loamy clay)

WHE/Bq s ml™! 2.29 3.23 2. 26 1.92 2.16 2.54
concentration :
RERE/% 1.03 1.22 0.74 0.77 0. 68 0. 94
desorption rate
AR ES/ X107 5.19 6.189 3.72 3.89 3.45 4.71
desorption factor

2.1.6 XTI, TYHEMBRCo BIHLE

TR A5 A % °Co R M BER TR , 95 JE T WM, i As SR B <5 4E A
ERSEST |

“Co ZE L MPHRE S HRBEES pH HY W, XFTHER S H B8R M E AR A%
HEF X, #i& Fassbender il Seekamp AF 5T KM, LA KBEREN & B 2%+ % pH HK
W, —fREEE pH EMRET TR, RAKBSESCHEEERBEEMXTIR, BRETH
FRK S R R TR, B, A Ry B R “RITERUY”
FR AN R EE R AMAG, WS SLEARNRE £, “0E” bR SR &
BFARE, “&” PRIFVHEETFRRE, AETFEREESERBERMS “&87. X
i il T A F U 6 W B 2 T L IR B S HERI R R T 51 R MRS, BRO DB M. *Co
R HEA RS RN AR,

“Co EIIEPAMB R N ELEASBR, BRI Kz, FRESHE. FRIHEX
CCofI R H R MR, FreAEMAMNERS THR. FERBUEHRM AT, FrUEERK,
HMmWmEEN 3. 72x107, HENFRIELMBLE,

PR CCo MR LI BIREH A E, BRESELEETMCS, In*" Xk, 5
Ca’*, Mgt 8 NH,* IR fE3c#l, A ST RK Y REK, RTPEERETSHETEE
Bt BEHITHEFRRENECo #ENEH . R LR A PMER, 87 pH EBEBR
BTh, B S5 SERE, ETHER. 2HA SRR I ABREBANESR,
et — SR
2.2 “CoHERT-TMALKFTNITN

“Co UBWCRATIA LG, ERERREL ERRE. B, B4, TBELE, AT
SR AK I Co WEH .

2.2.1 *°Co 7E 3R 5 bk o 89 B O 43 i

“Co X TP N R B EIEABRME 7 iR,

XThRFGHEMMEME. FiARBBRBOTIED, “CoMKEN: 0.9 Ba/g B H
(15d). 1.06 Bq/g ###E (17 d) 1 0. 96 Bg/g #¥#E (20d).

B EERUR IR . h 3 7 TR, °Co RER M B b 1 MEHOEN , BEh s SR A RS
HRBERARIE, REH WA ZEH L3, ES&TMALHFTHE. FEEKS AR
R HPCo BUMA—HE, HRFEI/NRBSE, H>HEKE, BIF & BXXEKER
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45.26 Bq/g , /MBA 29. 72 Ba/g; ZEHER (BEFF) BAWKELN 3. 05 Ba/g, B/IMUH 1. 37
Ba/g; A RE3E (BH) K 1 Ba/g &4 MECCo MM ERZEMIAY 10. 4~23. 3 /%, B[
RE A 30 B, WU YRERBACo KIS PRI XMFTARKB LR
~,gua(][a.s]o
RT7 “CoEETHKPHNHKEE
Table 7 Accumulation and disappearance of “°Co in different parts

of bean as a function of time

B 5] iR Root (8#¥#F) Z 0} Stalk (R B ER Plant (8%8)
g wE HE Y 3 BE e BE
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 8.84 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%

* RATTREEMNRE; #LETRERENE.

“Co REREFEMPGIN, KNRGTEEREFEERERK, FRTARBERGKB. B
W 7 HBIE BRI T B RGTRICo ER . T BRTH, XEEKERE, XEH
FTETREK, “Co FRBEMBHMMBA, FARMBREFCoMMT 6 1507, KRB
RFEH, B B “Co MKEHTIAG 1 K& 31.89 Ba/g, ESIANGSE 5 KiEBK
W B 45. 26 Bq/g; (HEEEREMEK, “Co ELHRMKETH, HkEYR AR M, X
E#EARREERE B, BMEYCo M. Xtk ERME, BISIAFRSE 20 Xat, Bep (&
) “Co M BERERE 29.72 Bq/g, ZErtd (EHH) #°Co W EEth i AT ARG 3. 05 Ba/g MERE
1.37 Ba/g; EEREF CoMIKBERTARKMANEE. BMEKRCo BN A BRHR
SRR, HMmBREKEE.

2.2.2 “CofEXBFHIMEH IS KM LR EK A

KE-TEEGS, “Co EAMLPH & RN HELFRME 8 IR,

“Co AEMMBIIN, ME AR LERERM, B THBSER, nEREETH. X
K SHIEIN, BAR"Co fEIRE AN L MR R AWR T EES, H90% L EH©Co £
PERE 6 cm, EIHMHRYE, S HPCo BAREEREXATHTHERE R
R

C=Ae %

He, 821 A, BEAHEILE.

CARIHES, LETCCo REMRREZREE BFRMBMAMR, “Co 4R L+
RFREBEEL 2 om,
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RS “CoHELMPHMBURNENERTSM/Bq g (F1)

Table 8 Concentration and vertical distribution of **Co in soil as a function

of time/Bq ¢« g~' dry soil

S 8 SRR RE

Time ‘ Concentration of each 2 cm

Td 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 21.3¢  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

* ERLMWER, cm.
%9 FEEECo & ELMAHIA SHEREAME

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

% Vo] A B HEER a5k B IR B
Time/d Bq/g (F4) r 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

L L, $UCoOH' Ml Co™ ML SR M2 L BiR £, B, SEEFL
FYHER, BRAEERK MM FRERASER, SEERIEEANESYT, mm
ETHEER, SELREENETIR. AR SHETLUES, HMREERK, RLEHH
“Co WP ESL TH, 1 KXuTEA 206.91 Ba/g, % 20 RiJ{LH 98. 33 Ba/g, FEIH~
¥, HABEHMEER, KRR, W, “Co SRAFYM, HRBYERETERE
BE. B TH-EREERERT LZE, TRER Co H/KH TMETHAT, H A5 MRH AR
FEENSRRBE, ERME .

HATE R T A, 0 CRdet) ARV, X3°Co KR EE AR S,
fRREENEGR. FTUEHEBRET, ATIBNBEALERNE., M KES XRS5
FHEA XY Bl TP RKEEMND . R YR VLM R, KT °Co 7L+
H BB,

2.2.3 FEAEKXCo KK LRI CF H

- REHHXCCo KHBEY CF EHME 10 iR, XB, CF B L HFEEHBKHH*Co I
B ERED SR—N2LEPCCokE 2., B TP “Co IREFLIFK 8 PRBHTH
Wt

B 10 A& &, BEREEK, REHKXCCo 8 CFHE TR&ES, X S5uTEMNaHT
SREMITH.
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F10 RTHENCo i) CF &
Table 10 CF Values of “Co by the bean plant as a function of time

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

CF{H 0.100 0.104 0.101 0.094 0.085 0. 063 0. 055
CF value

2.2.4 “CoERE-THAFTHIBHEE

KT R Co M5 R BB AR AR BUERA, WiLEL RS S
EBURERE.

REREHREM LR, NTERERN 0 RE. HE, AMAEEL, FHRE
T P 0 Co MR S, RILBITRAFR - AEHA (LWE 3) BI¥Co X E-+
WAL PHZE, RENEIBHHEHA. BF g, m, CHHIRFLEPCo B, H 1B
B BB B R Co KR, 2y mas C, MEFRELHEBETHNAE; by y ka5 AZRR*Co
R RE R RE N R B R R, ERR BALR ] Co B B A 8L, BN
d7, A Epiﬁ?ii&f’ﬁ]ﬁl‘ﬁﬂ‘iﬁﬁ% (HZK) “Co HEE, —BH by ks b A EL

X [ xaE®
Soail Bean
Gy My, C, qzs My, C,
k2

A3 FREAERY

Fig. 3 An open two-compartment model
EE A RER“Co EZ N B MM HB RIZ—RE RS BHETH, X — 0B PRER
BEXEMEARGZSEPRERRBERK. ERFERT

d
d—qtl = kyq, — (b, + RDq

dg
d—: = k1yqy — kuqs

By TERA, 8.

@ = qy,0(a — kzi) + kzx‘lz,oc-a, + G olly —8) + kzl‘]z.oe_b,
a— b a—b

. ki2q1,0 + (Iz.o(klz + & — a)

— ‘Il.o(klz + &k —b) + k12910 e
2 b —a [

b—a

e ¥ +

A

a = kxz + kzx + kx _ J (kxz + kz; + kx)z - 4k21k1
2
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btk bt [ Gyt Byt kDT — thak
' 2

G0+ 02,09 B =0 BHAHRISY A BB R ) AL go.o=0, FRAEEEE g=mC 255,
FEABBIARY 4 3 1*°Co K HERART IS AL M A 2L

bC:"a[(k,, —a)e ™+ (b — ky)e™]

b

,Cl =

m Cy ok,
my,(b — a)
FIFZER 7 MK 8 PR R ERNRE L SRECROHE (WK 1D, C,0=65Bq/g (T
1), ERB/M Y, BXHEVBER C, C, Ba/gh) MEFRERX:

C, = 51.18(1.267e7%% - 0. 003e~ %)

Cz — (e—-a: — e—bt)

C2 - _0' 16m, (e=00% — L3
m;
ﬁ\:':P, ku:o- 0032) k21=1- 297, k1=0- 039
4 FHER,
YRS
6 t ® UFRfEH actual value

M expecting value

#®E Concentration/Bq » g™!

Bt Time/h

B4 REEHBPCo & REMNHEKAEN

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