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THE BEHAVIOR OF RADIOACTIVE CERIUM
IN AGRICULTURAL ECOSYSTEM
(In Chinese)

Zhong Weiliang”™  Wang Shouxiang Chen Chuanqun
Zhang Yongxi Sun Zhiming
(INSTITUTE OF NUCLEAR AGRICULTURAL SCIENCES,
ZHEJIANG AGRICULTURAL UNIVERSITY, HANGZHOU)

ABSTRACT

Studies on the transport, accumulation, and distribution of *!Ce in simulated
paddy and simulated aquatic ecosystem were done. The results are as follows: (1)
The concentration of *'Ce in water decreased sharply when #'Ce was put into the
paddy through water. The upstake of 'Ce by rice was mainly via root,and redistri-
bution in all parts of rice occurred consequently. *'Ce which was rapidly and almost
completely adsorbed by soil could not move readily through the soil;and over 93 per
cent of that was retained within 4 centimeter of the surface layer. The dynamic be-
havior of !Ce in the paddy could be described as a closed three-compartment mod-
el. (2) After *'Ce was put into the aquatic ecosystem, the adsorption, condensa-
tion, complexation and deposit of *!Ce were quickly generated by physical and
chemical processes, and then most of that was adsorbed by silt, aquatic plants and
animals. Silt had a great capability of adsorbing *!Ce. The concentration capability
of aquatic for *'Ce have the order of: hoenwort>>snail>>fish. A closed five-com-
partment model was applied to describe the behavior of '!Ce in the aquatic ecosys-

tem.

* Contributed by the Chinese Society of Nuclear-Agricultural Sciences (CSNAS).
e+ South China Agricultural University.
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BB R A TE MY 32.5d 97Ce #i 284. 4 d B9 Ce F R HERIGLAE ; 'Ce
B P REE, 493K 6% . R Ce B MMM ST WM, BELERTERE IR
BAAUEAASFRUDEEZERC ERREN TP IRR I &8RSN E T KT
WHZER. HAEBREENE, E4FERBIEN TG % T RN JURECS %R T 5IE
BRI A 71% R d ' Ce-"Pr TTRRI Y, W] L, 1 Ce by i 4% v 35 #5 £ 04 Jk TL B2 0 R 41 405
BHERZ—. B, MRESERY AR PHNTHMEITIIF ., LA 5 0 5
MAESHBEOEEEE, RAEEMNELNRAELEL.

HNEREHESFET AR REFREC, BRERESR, BAEL R HER
RGEM R M HESEEERPRBT N4,

EXNBEMEHE, TFRT W Ce ERBUKBHMBBKELEBZR PR IBMEGZ
WA, ZRAREHHFSERE, O H T A BILT 'Ce £ LR FFE PAT HAH MY 4K
SR, AT R0 R 3T A RIS A R B R T B2 PO A R KR
X P R
1.1 "“Ce IR {L 5B H

HUTEA"Ce KE RMMERM ™Y, A PEFTFEHFTREREHCe HRRE
MCeO, K, HI BT ELIEE N 9. 25X 10° Bq/mg (1994.06.11), i A wij % 4L i 'Ce
(NOp ;. HAFER. MAERK H,O0, Mk HNO,, REEEEAZEMKES, AT
FERGEL LS BE,, HEMRMT:

2 19Ce0, + H,0, —» 1Ce,0, + H,0 + O, 4

11Ce,0, + 6HNO, — 2 'Ce(NO,), + 3H,0

TE G-M 138 ERIB IS Ce BT E Y 36.5%.
1.2 "Ce HBHIAKEBPHIEIS. HENSPEMS

F M. BSR4 20 em X 20 em, 2 A Sk 3 A KT 09 50N 46 5 00 30 1 | 7
B (REBFUZKE TR 6 km EHE) £ 5.0 kg, HEBEBRAESWH: FHH 1. 9%,
3.15%; pH { 6.0, 6.4 GK¥); 5.5, 6.3 Fhi); M LHE (HY) 0.5, 2. 4 mmol/kg
T ZE 04445 59, 51. 5 mmol/kg F 4o 2240 4k4% 7. 5, 16. 5 mmol/kg T 4= ; HikL (<0. 001
mm) 12.5, 23.5%., HRLWHW 6 4, FA=ZRME. HRAMEKE (HF. HH
218) 4 M\, MM 5k, AR T, BF. W, FH, ABAMBTBIP—KIEACe
(NO; K (H %k 2546890 ¥ » min~'/ml, 1994.08.01) 10.00 ml, FH5| ABEIX
RO It [ o] RR A1 LY % 95, 81, 58, 44, 13 M1 3 d. sk MK HEL 2 L. 34 505 0 a4
Fe KW & EAEARARE, FREBEKY MHEIANKE N 12734.4 38+ min™'/g K
(1994. 08.01).

FI M — R FELTKE GEREE), RERKEIER, B, BREAELR,
BEESLHREF~600CH P IKNE 8 h; F Ak, AL RFRI ALY
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AT S REHELEAE 2om BEHENE, T 7B, RTHRELRK RR<0.6
mm), fFEHRBUERG THAEL S, £ G-M H ¥R EME“Ce HBE, NEHLETR
B Ty IE 5 i A E

1.3 “Ce EMMAELESRPNEB. UERHWDE

RBTE 1 mX1mX0.6m RKEM (RIFTBRE) AT CRER), SrA¥ 50.0
kg MTRBRITALE, MoK 250.0 kg, RKERBIE (424, FHhEHF 40 BIEHE
i ( Tilapia mossambica ), HRBIL 5 g, 100 A BF ( Bellamya purificata ), WAL 2
gy &fa¥ (Ceralophyllum demersum) 200 g, Yl 10d J5, RPAIKES MY EERLTFIE
WAEKRA, REGHIIALIEE R 822430 113 » min™"/ml (1994. 09. 23) §''Ce(NO,;),
KEH 250 ml, &K Ce FERWEEH 822. 4 1+ ¥ + min~'/ml (1994. 09. 23),

WS SIFCe8IAF 1h, 6h, 1d, 3d, 6d, 11d, 16d, 21d, 26d#l 35d it
T. BREBERIUKE 1. 00 ml (ZREH) FREMPLLITHT: MER (EKBH 1.5
em ) GER, R ELWAKEHT, TIHELR (R42<0.6 mm), B 200. 0 mg T4 76 ] #
ME; BOER&HDN, AMKMEETREREK, FYLFFS AP ~600C THE 8 h; ML
fio B, W28, ERHKMERTRIRTK, REHAIHH. A, £, F ) A
A, R, RVE & A RAMMLR A& . &A% . M KARE %A 100.0
mg PRIZERBIE, HFSRMT . SRHHEG-M 8 EECe i RBE. 0
FEEMERWERE.

2 GR5HR

2.1 “CeTEHHIAFEPHIE. HERMSRHE
2.1.1 WCe EMAKTREMAFTHAHAHE
MCe I MKBIANG, HEREER () HhEETH, NTSIESANP'Ce WE
(REEE) M2k, RUESERENE1FR.
®1 WEKBEHEES D Ce RELITEL

Table 1 The Dynamic Change of Concentration of ''Ce in Each Compartment of Simulated

Paddy
B (8] HAK/iH% » min~? e g!? KL CF) /8 cmin~ e g7t | KB CF) /¥ - min~! - g!?

d gy BRE jug/ L] HFRE P m KR

3 17.8 80.1 4774. 7 4643.7 2566. 6 2296. 2
13 14.4 2.7 4606.5 4059. 3 14060. 9 4274.9
44 3.8 2.2 3339.2 3383.8 14681.9 8963.5
58 5.5 0.7 2691. 7 2455.3 18524.0 15479. 8
81 1.2 0.8 2769.9 2615.1 14126. 2 11084.0
95 1.2 1.0 2665. 2 2510.3 3383.5 3843.9

» KL L T,

MK 89 Cey BKEE L HRMI KRR BA KRR ET T | B, %
ERETRE. AR 1IAEFH, SIARE 3 d HREMEFRRK EKFCe EM MBI
BE® 0.15%# 0.63%, 13d RHEEFAMEANZBIHBHF AT FHRS.

MCe RAM TR, BH . W, FFH. ABMRBNY — KL HAKTIAK. ML
FTRME . B AFEARMYER EQLFHITR, HRKRE MBI RN 43P R
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MEEND, BEMGHRERSHEERTR-EHTHN, BTNRE L KB EKER,
EHEMEFRTREBRY KA R LH 'Ce; R Ce hit F 8 LIMRE, HPXEHH
TMEETRE, PEEMENERMEASES, BHEKFKESCe ot RE TR
A, XRERIFEBMHNEETHZEKBFRE 'Ce BKER, HWEEWR 34 HHBHD
M9s5d GEBHD MKREPCe EHINEMER.
HERREACe MHANKFARKEEE., M, Hh; K2EYW, HKFHFRKY
WCe B AXMAMPTRBMT/E, BRAZL, WMhkPUEL.
#2 FREAYPHABEEHE F) P'CeIRE" it¥ - min~'/g
Table 2 The Concentration of *!Ce in Different Parts of Rice (dry sample) During
Different Growing and Developing Periods, cpm/g

Bt E]/d 3 13 44 58 88 95
F°} 13991. 2 29597.8 4105. 8 5187.2 42051.2 4192.5
B® 3589.5 26031. 2 30650. 6 38728.9 24565.7 6637.2
B 365.9 582.5 116.8 139.3 128.8 111.4
B X 24.6 28.9 28.9 35.2 35.2 14.0

» LIARRE,

RIWPELTE L, "Ce EARKE, RAMBELRWRE. HBRHYCeMRRERFA
B "Ce 5T YRERBHBE. LHWPRENFREREEYY, RICHKRE
USSR EREL, WCe WAMLNEERH, A THESERAMLNREETR;: |
B'Ce MIMARMEIBRBHERMN, SBH BURYERE ¢ om (K3, Bk, —H
KB EZ A PEBERARS S, TitHHARRE LA ERERTLURE.,

E3 MCe ELMPRBESLST %
Table 3 The Vertical Distribuiion of !*'Ce in the Paddy Soils, %

.‘%ﬁfl 0~2 2~4 4~6 6~8 8~10 10~12 12~14
WA E 75.2 18.1 2.6 1.2 0.8 BERH BARH
HERE 67.8 25.9 4.2 1.1 1.0 BARH BAH

2.1.2 "MCe ERBUKBHFN %
gl
RMNERA=ZNZRMBISL T Ce &
R KBHPHHEEMHROBER
Ko "Ce RFABAAAKIM— K H
Bk EIA, FREM LYK, 2 /AN
FKFE, HPRHCe Lk E L Bk
M 7K 1 b SR i 1 Ce 38 1 3 B4
i, B KM RN ER s 2 U
R KT 1Ce (LA Ce®) AR
4 R IRTHE B HK S Hob, ERURE
FAT, MCe REBBR . WATI B, H1 HMEHERE
HARRHAN E D BRAMEBRES  F 1 The Closed Three-compartment Model




FEf'Ce it ¢ XM EFE AR RER

dg./dt = — (ky, + Fu)qe + B,

dg./dt = — (ke + k) + Fnage

dg./dt =k_q. + k.q.
AP bR WCe HINEM i N EHBHAE, TRARYE. FIHAMBERE = 0,9. = qu.o»
Qoo = o= 0) B Quio = 200 = W, mC, =g QI m: 0 i HEHHRE, AMHHL, C
AiEFCe WKED), MLABASB:

C. =BC:°AE(D — Ade — (D — B)e%)
_ m Gk 4 g
C'—m.(B-- A")(e e
__me-.o kwr - B...—Al kwr - A — B
Cr"‘ m, (l—A__B‘- +A_B\-— )
1
ML A=5(D 4 bt b~ [+ b — DY + akk.)

1
B =7[D + ke, + B, + ](k., + b — DY + kb )
D =k, + k.

FIARE1LBOYIEMC,o =12734. 4 ¥ » min~/g REDLEZHFER (m, =2000g, m,
=5000 g, m, =250 g)y» HHAVIUAGBENZE R Ce I ER BT E A FFERA.
W E:
C., =12734.5(0. 0004 e~%%9825¢ 4 0, 9996 e™**7¢)
C'; =5562. 1(e=%00825¢ e 2T
C, =110734.8(1 — 0. §895 e™>2823* — 0. 1105 e~%27"* — 0. 0965 e %)

R EREER (d7); by = 1.981,k, = 0. 255,k = 0. 00106,%, = 0. 00808 ,
HRE:
C., =12734.5(0. 0003 e~0-0%0%5¢ 4 (. 9997 e™17%")
C, =4465. 2(e=%%605+ _ o—1.7051)
2
C, =82158.1(1 — 0. 995 e~*®%5¢ . 0, 0905 e™+705¢ — . 0725 ¥ 0188¢)

HebBHBHUEY (d7): by, = 1.544,k,, = 0.160,k, = 0. 00595,%, = 0.00081 .
UEZEBERARNERMART Ce EEMEFZRN S BEARE, MHTH N

B MAERNKBREREIFRENT —AMBESR, RERFREABARAETH
MAEKEREFEKR. LHREDR, EFFEBRMUFFER, EWICe BRIt N
BA ., e MU BERLZELY, SEAS8S, BRESERERSEEHME 30X
2R
2.2 “WCeHEBMAKRELEETRPNIRE. HEE5HRHDE
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2.2.1 "Ce ERBKEETRFTANTTHARMBLERIITR 4. TR, H'Ce FEAKE
By BTFHAEER. KBREFRANTRED, KE. KEFHAKRE. Gls, 1K
F1Ce # LR R AR, FFEH TR FRHFCe (NOY, HEAKKSE, Ct HokfE
PR A EERTEEM, AT Ce ARSI AL HFTABRBEMARIE . Rk, &
0 SHLA0 A ST oy F A A Y R R B L R0 Cey B4R OK R B Cee ¥ BE S R R AR5
SR, EKifdgCe i ERMEE N, TREWMOM Ce WP LBARE, W ERANT
EMCe MMM B, MKFCo ERLBH TR,
R4 RPKEEERPCe HBTHE

Table 4 The Distributive Dynamic of Concentration of '*'Ce in the Simulated Aquatic E-

cosystem
i3] ik d ER F) f1 (8i#) SRF (M) W (RERE)
d 8+ min~1/g ¥ min~i/g 8 e min~ /g 4 - min~/g ¥ - min-/g
1/24 446.5 387.7 6161. 4 17601. 8 4316. 6
6/24 185. 6 1065. 5 9097. 7 21536.4 6889.9
1 65.4 1471.0 3556. 1 34083.0 3546.9
3 45.5 2486- 6 2586. 6 18450. 6 1691.0
6 17.6 4897.7 1452.0 10378.9 1036. 3
11 6.8 5464.7 633.7 6509. 3 799.9
16 4.4 5680. 0 428.1 4355.3 1115.0
21 16.6 5870. 9 355.6 2634.6 608.3
26 14.4 6304.7 373.8 3930.7 383.1
35 0.9 6058. 7 108.5 1301.3 443.6

JEWR ' Ce M FE MR TR T A, F11d FHEZXEDFH. X TFRE Ce
L BRI A R LS R R R G E AL R Z R, MR RRE
JEREH A ' Ce ATUAMBBERE, NTHMAL T HHBABRMANE,

MCe HEAMKSE, I TFAHMTFR, HARIEREHSE, HHEFAR, HEPRECe
ME, MEFR%E, ERSER, XEaEgaafR, B Ce BRI, AEEMIFR
MCe ¥ HE B B T AL LT T 5

#5 GEBEHS @) PUceREEHEIRR 8 - min"'/g
Table 5 The Concentration of *'Ce Different Parts of Fish (fresh sample) as a Function

of Time, cpm/g

PR

=

1/24 6/24 1 3 6 11 16 21 26 35

d
974.9 490.4 611.5 345.2 110. 6 163. 6 173.5 74.9 91.7 17.1
1620.8 | 1500.4 392. 6 341.4 85. 8 92. 4 85.5 78.3 3.0 48.9
B 37264.5 35193.3 |22769.4 [17464.9 | 9778.4 | 4242.9 | 2989.0 | 1790.3 | 2374.3 633.9
A 278.9 332.7 295.0 44.8 21.1 43.8 6.9 38.8 7.6 9.3
LEES 739.3 348.1 371.0 150.0 45.0 86.5 50. 4 63.6 13.3 14.6

L
L3

&

RHIERE, "“Ce ARG, BN MK P BFETR TR, IFRERER; X
REEVB BN RRT RN, SEATY, A BEPhAEHNT. EHit, 4CefEAR
SJa, Gs ARG Ce WE MMM LA, JLNR R KE. Bd T X5
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EFARTMYBRMH, ERMBKP Ce eFETHBE, HEARNLBS, AHARES
RIS Ce REHMBUIN L, RENMIAHEIERE,

ARRE I Ce R A, WBRHGRE 1 h HIER KM, HHAKYBHRER 45 5.
RETFHETR, XERRMTHERREY RGO HHEFRER, TEZHE R Ce #HE
XA A E R ATE BN E B Ce By RUHE FRMMN . Bk, B A ESE, §
fo 3t R 9 Ce el {4 S, WREF"'Co M IE L0 BE 2 REAL . iR B ' 9Ce IREN 2 R
RBRE, HAMKFER: HESESEST, L>H.

G MR Ce FEIRM G . RUCABS . E'Ce FIAMKIE 1d, FHIRHCe BRI
ERAHE; AR ENER, EOR P Ce IETFH TR XZH T RERGIACe b, IE
SKPBEFNEEZERMGEAEER, ' CeMBERYHAGTERRRTMRAE LR
FARBOF BT, AR BB WIRMIAERT A Ce i TRMMANFRE L EM/R. HFH
MEFAEA K, W& RACe RETRE, HETFH.

a1 Ce W E RN E AN RE S L e KA MU BR, Ce hKIIANE
6 h, SFEMBAN PR Ce HeEIMERRAM (K 6). RUFM TR, LBAEMSERE, H
WREEH T Re . EERACe T TR RN, ZETHA, B HBIEM LA E H
MREPE RS . BRI S MR MSIRE . IRATSHE S MBERE , BB Ce WS04k
WRE., BdFAREM, LT Ce REH W WAL, T Ce dy Rl 2
RALH, B, HERCe R EATRENSILRAEMEMRL, WHEINES.

®e BHSHS GEE) PUC RESEEIXRA P mie /g
Table 6 The Concentration of '*!Ce Different Parts of Snail (fresh sample) as a Function

of Time, cpm/g

it iu] /d 1/24 6/24 1 3 6 11 16 21 26 35
L i 1672.0 | 3463.1 | 2133.9 ) 1080.1 | 1062.9 | 1128.3 | 1221.0 | 569.7 408. 6 520.9
L2455 7271.2 [12242.6 | 4963.6 | 2355.1 | 1013.3 458.6 | 1011.0 | 657.3 349.1 348.9

B2, WCe EKEEBRPMT HNRR
BEILST A0 &2 ST AT B | Al B ety 2 \
BABH 03 3] . Ce BEAKTFHLIR , K R R o
A A R U Y ST SRS TR A 3 =

A1 740 1T A /

2.2.2 "Ce ZEMUIK 7 R Y EE R I "
MICe 72 B 6 3 45 o 9 EE B HUI AT A Mok - 3

i VB - - 0 36 -9 T4 B AU ISR 4B (P s / &

2), BTFERBRBFAT, “Ce FEHHAM T Ve o\ SaE

Ok, BOR R GRE N K, MRS a C: 2o

i1, 19Ce FERHI 0B B2 1 A B 35S 20

AP R T (R A B0 9 B30 0 TR L0 -

B R R RYER ML E A, B35 Fig. 2 The Closed Five-compartment Model
ZBE — SR BEAL R, N R KA WL . B 2%
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SE A Ce 1 g XA B MRS FH -

dg/dt = — D kugy + kygy + kag, + kags

iw2
dg,/dt =ky,q,

dgy/dt =ky3q, — kygq,
dg,/dt =k.gq, — kag,
dgs/dt =kysq, — kags

FREME&RGEt=0,C,,7# 0,Ci=0,((=2,3,4,5),#1 C, = q; /m;(BL &b Ciygjm 4
FIAFINERCe WUE., EFRERMNASEHHR), BE:

XH,

C, =C, (Ae~" 4 Be™** 4 Ce™' 4 De™%')

C,

Cy=

A=
B =
C =

D=

A

=C1.om1

kll(l — et — Ee—azl —_

—e—’l‘ —_— _Qe—a‘l)
a

m, a; a, 4

Cl.omlkn(k A e=at 4 7 B C e~ - D e=at)
m; n 4 n T o — 0 ky — a

C, .k, A B C D

. ) ( ‘_—all + e 2—"3' + c—-a‘l)

m, ky — ky— o — 0 ky — a

Cl.omlklﬁ( A c—alt + ‘B C e~ %! + D c—a‘l)
mg by — by — a — ks, ~ a,

(kyy—e)) (ky—a;) (k;—q))
(a,—ay) (ey—ay) (¢,—a)
_ (ky—a;) (k,—ay) (kg —a,)

(g,—a,) (e,—a;) (a,—a,)
- (ky—ay) (ky—ay) (ks —ay)
(ay—~0ay) (a,—a;) (a,—a,)
(ky—a,) (ky—a) (ks—a,)

(a,—a,) (a,—a,) (a;—a,)

i aysa,0, 7l o, B EFHEBRYFRM KL,
B 4 WP, HMAWBERME CLo=822.4 1% - min~' /g K UREHEFREE

# (BERESBTESERBHEL, BIRERRRL, SHMHPER. FRNH

TE), AR/ ZRBETHIUERES B PCe WELHIAT 7] LA HERR 510
C, =822.4(0.046 ™15 + 0. 085 e 2105 — 2,84 =¥ 650t | 3, 70 e~ %01)

C, =6632.3(1 — 0.838 e~ %115t —

0. 084 e-—z.loﬁt + 1. 625 e—J-ﬁSOK — 1.703 e_4_55°,)
3 =3607.9 e~®M5¢ — §623.7 e~%1%5¢ 4 103484.2 e~+H0 — 98468, 4 e~ *550¢)

C, =21495.5 e™*15* — 50855. 2 e~ *1"* - 614456. 2 e~ %' — 585096. 5 e~*550¢)

C, =2663.0 e™ %1% — §724.1 e~*1%¢ | 79024. 8 e~ 20t — 74963. 6 e~*550¢)
HPEHBRYEN WA '

by, = 2.092,k,; = 0.107,%, = 0.510,k; = 0.068,k;; = 1.240,k,; = 1.230,%,; =

1. 260,

R, B EREHERANTHAHE—NRAREFHSFCe KR E, HAHEH
W MRESEREFAMMREE 0XUN, XEBERHTERMT. URIBFFE
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—5E

MRERERRLBIEET ~BRELE.

2.2.3 KEAYWCe BEYPR L CF

KEEYIM Ce HFHRBNTRAMMP R (BHHERY) CFERR, EEXAKLEER

HE—ASPERNEZEOERTSE —E., SRS EKPELZEOKITZH., &S U4
70
#T K&EEPICe 8y CF HASHERF
Table 7 The Values of CF of ''Ce by Aquatic Organisms as a Function of Time
gHE/d | 1/24 6/24 1 3 6 11 16 21 26 35
& K 39.4 | 116.0 | 521.2 | 405.5 | 589.7 | 957.2 | 989.8 | 158.7 | 273.0 [ 1445.9
o 13.8 49.0 545 | .7, 82.6 99.1 97.3 21.4 26.0 | 120.6
WO 9.7 37.1 5.5 . .« 58.9 | 117.6 | 253.4 36. 6 26.6 | 492.9

BEX
A

[1]
[2]

[3]
(4]
{s]

{6l
(7]
8l
(93

10

A, A AN CF SRS T aMEs, XER5 S 6 BN BERETAY
MHEmMPAER, ETE6IH, BRI CFEKTHEMMCFE, BZEMNME,; |
. FERTEA 2 1Ce T MR AN K S AT FEET A 4E.

& % X M

Palumbe R F. Factors controlling the distribution of the rare earths in the environment and in living organisms, in Ra-
dioecology, Schultz V, Klement A W Jr., Eds. Reinhold: New York, 1963. 533

Whicher F W, Walters R A, Dahl A H. Fallout radionuclides in Colorado deer liver. Nature (l.ondon), 1967, 214
(5087): 511

IR 4RE. R Ce RIRBITA R 6t MU REALAR. SRHEF2E, 1981, 2 (1) 40~44

AR FE. TEREERENL, KEEWHEPNEM. L5 FTHURE, 1991, 54~62

Sk, BEA. ZEPEYOS, Cs, MCe ER - KL ANATY. FETBEH S, 1991, 11 @), 266~
269

SkEs, BEIA. TGO RS, Cs, MCe MBER. KT RGN, 1985, (2): 44~48
B3, xep. LRAMEADNN LTRSS T EREZINE. #EEGR, 1992, (18). 1705~1709

WM. METROAKEEBREFR. (e, WMl ke, 1993 (fkd)

Greendale A E, Ballou N E. 1954. Physical state of fission product elements following their vaporization in distilled

water and sea water, U. S. Naval Radiological Defense Lab. San Francisco, report USNRDL-436, 24 pp



() HEF 0775

BHERSE (CIP) #iE

o EH & B it 45 CNIC01075 CSNAS0098: fi 4t v 4&h
TERWEDS E P HFF Y =THE BEHAVIOR OF RA-
DIOACTIVE CERIUM IN AGRICULTURAL ECOSYS-

TEM/#HER&EE. —Jdbx. FEFEBHEAE, 1995 12

T.oee .80 B.BEHER-PIRME-FE V. TL24

HE A< B 4548 CIP % F (95) 55 19730 &

©
RE¥GHEHEBRERT
FEHRE: HDRAF
ik ERWHEX LAY 435 HBESHEG. 100037
FEZEREHSRBEER
B EER TR RFTER
JF2= 787X 1092 1/16 « B3 1/2 « F ¥ 15 T F
1995 4 12 AHbAE—RE « 1995 4F 12 AL E—RETRI



CHINA NUCLEAR SCIENCE & TECHNOLOGY REPORT

,DD,DD,,D”D’D’,’,’,),’,,’)”,D,DD)')’DD)’D,‘,)",”,D)”’,"’,D,),D)””,D

This report is subject to copyright. All rights are reserved. Submission
of a report for publication implies the transfer of the exclusive publication
right from the author (s) to the publisher. No part of this publication,except
abstract, may be reproduced, stored in data banks or transmitted in any
form or by any means, electronic, mechanical, photocopying, recording or
otherwise, without the prior written permission of the publisher, China
Nuclear Information Centre, and/or Atomic Energy Press. Violations fall
under the prosecution act of the Copyright Law of China. The China Nuclear

\d
CCCCCECECCCC T g€ CCECCCCC K« ca?

Information Centre and Atomic Energy Press do not accept any
responsibility for loss or damage arising from the use of information
contained in any of its reports or in any communication about its test or
investigations.

')”)))”)’)’)))))))))))’),)))))’))””’)”’,)

CECECCLCCCECCECT

(€ CCCCCC A CCCCCCCCC L CCCCC L CCCCCCCLCLLICCCCLELCCCCLECLCLCLCCCCLCCCCCCCTcccgac?



