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THE KINETIC BEHAVIOUR OF STRONTIUM-89
IN THE SIMULATED PADDY AND POND’
(In Chinese)

Wang Shouxiang Zhang Yongxi

(INSTITUTE OF NUCLEAR-AGRICULTURAL SCIENCES,
ZHEJIANG AGRICULTURAL UNIVERSITY. HANGZHOU)

Huang Dan  Hu Bingmin

(ZHEJJANG AGRICULTURAL UNIVERSITY, HANGZHOU)
ABSTRACT

The diminution and distribution of *Sr in the rice-paddy water-soil system and
pond water-aquatic-bottom mud system were studied. Mathe-matical models for
simulating it's behavicur have been built. After *Sr was added into paddy water.
the “Sr immediately moved to each component of the system. The concentration of
*“Sr in the water reduced rapidly, however. the concentration of **Sr in the top soil
and rice was decreasing. At the time of harvest, the concentration of *Sr in brewn
rice was far lower than that in rice husk and straw. In paddy soil the reduc:ion of
8Sr with depth was in accord with the exponential law. When *Sr was added to
aquatic ecosystem, it was immediately moved to each component and the residual
concentrations of *Sr were varied with time changing in accordance with multino-
mial exponential laws. The aquatic could enrich the radioactive *Sr. The maximum
concentration factor was 94. 7 for snail. 36. 7 for fish and only 12. 6 for honewort.
Therefore, it is obvious that the shells such as snail have higher capacity of decon-

tamination of radioactive Sr in water.

* Contributed by the Chinese Society of Nuclear-Agricultural Sciences (CSNAS).
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St REBAWHXRERZ—. RIRALRAR (Orye stive) PR H HKE
RAFAEDHEBRNE. FRT ™S EHERNESEREFAFPHER . BRDE.
FAMREDHENF ZRURITHEZEP"S T HHNFRY. AREREA KD
BEW & O KPR R ER BT, A G St 2 K0 RE™ £ 6 M
B RIBR KK,

1 MEENE

L1 st ZHEABBEPHTHR

ZRKEBHRREKR TR o20x20cm, BL¥EAR TR HERBELHE S. 00 ke,
T EERESVRMT - AHIUR 1. 00%.pH (A 6. 00KED.5. 5(EB) X RUBKRE
(H~)0.5 mmol/(kg F 1), RIS 59 mmol/ (kg F 1), T HEEE 7.5 mmol/ (kg T 1.8
¥/ (<0. 001 mm)[2.5%,

B BB GL R A" S1Co, S A I P EF TREBZESIRBCIRE, 0 (1989 £ 3 H 15
H)OHE & 9. 25 X 10" Bg/g. 8% 1. 55X 10° B/ (g #8). 8 A1 B} 5 mol/L HCl ¥ (L "™
SrCL KiK.

HOBRBEKBIREE 1S I A BRI B2 &, FARBEBE.BAS"SICL,
K 2.59X 10°Bq(1989 4E 3 A 15 H), A%k + R MK IEY 1965 mL, ik, % FHEKD
S-S M A R 8.5 ppm, BNKRBBEBAKHREEELLE,

RESHESIA® "S5 1,3,8,13,18,23,28 d i#f§7. BB 3B . GFEAPARK 2 A
GEHRUER G MARIEFrp  MERE KNS, FHKE R LBMRS T B EKEL 10 mL, &
F@Ey2zem)ER. BHSLHUT BRFHLHES IR 200. 0 e ZHEX) T G-M it
Y25 L MsE RIS VS BRI EEIR™ B T SR S B BT BT STME . PRLA T -
& & KyVSr-Sr,

FHREM.EMEBAR.REHABIREBX.SENBRGNEF EMEMNE.
TR RSN LEREEEEE RSP OKRBYIT 2em B8R, RE8 2 em REHH
ST RIS HREL 200. 0 me, 7E G-M i+ EMEYS (IS K.

R MEMHXREREEME X LIAER SClL SRR HLBER
Feut 8] . B PR B2 T, R 2% DN B P Sr 75 HE (Bq) K "'Sr-Sr 9 & I UK B (ppm).

AR EA"Sr-5r A BT Mt LMK HES5"Sr-Sr KRB,

L2 st EMEBEPNTH

REEmE 2 IXIX0.6m* WA REHKER . AXKEDEY. EHRANLH
KEESRR, WAK 50.0 kg RFMHMER R M, HALS KN,

i A 4 chifl ¥ % I WS f (Tilopia mossambica) , ¥ W (Bellamya purificata) R & fit %
(Cera.ophyllum demersum) ,

MR BATIAK 250. 0 kg, KB 23 em , K EXBBG S -F),
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BE IORENMEBREN8cm. K910, 40 BB REN 12,270 &AM,
BHEIOXGERAKEDADEFLFERERRECRAH LANSRS W) . RS
{5 68110 Bq(1989 FE 3 A 15 HYW" - *SrCL AM(EWESNERD. FRAEKS
=oUS {3 IR MG T 9 2. 7X 10° B/ (kg ). ™St-Sr R4 TF 1. 76 ppm,

RHERE""SICL 3|AGS3F 0.5,2,4.8h & 1,3,6,11,16,21,26 # 35 d i iTHY.
BRARREAR 1.00 mL(ZHREMNBLAMTR T ER(ERH 1.5 cm FORLER. 5
I T BERE.30 Bt RS FRRL 200 0 me TEAE T MNAEIL KX & S GE . K
HEEREEBAK ANESETIHEP TG CTRE AN 2 R, MW 2 H.%
HRAMEEREREAREATL N E.8 FHAE . FESRTHN. RK5 288
R TR, Sa%, G EIS AT 100.0 mg FRETMEM.HG=0&H,
HHESYTE G-M T 238 L i B g P25 T 0 i IR 09 (RE . B @ 05 1 S B 1B
NG, BT W PSS A R

X0 G0 F % L WSS B T T i 3L P MU BN B IR R A5 Se-Se B R L

2 &M
21 s EMEABEPHTH

211 "Srst EAR-BA-REEKPHH K
W 1 BRI 1 B

R "SrscAXBBPHARSHE
T

! 1 x m
s | B % S S
: ks " YT

%l WA | kM [ ILAN | &M HLAE L A (S| AR DS KR
(Ba/g) | tppm) | (Bq/g) | (ppm) | tBg/8) | (ppm)} | (Ba/g) | tppm) | (Ba/g) | (ppm)

D‘ I3-;H 1 7 8. 50 | 00——ra l;(lV (;;1_ ) 70. 00 0.0 0.00 0.0 0.00
i 6253 4.01 1933.3 | 12,39 | 1363.3 ) &.77 1 1476.7 | 9.50 {1377.2] 8.86
I 196.7 1.27 | 3166.7 ) 20.42 | 1866.7 ] 11.95 | 2366.7 | 15.18 [ 2107.9 13.52
Lo R 245.0 1.57 | 4250.0 | 27.32 | 2450.0 1 15.73 | 2583.3 | 16.56 | 2472.5 | 15.85
‘r:], 13| 96.7 0.62 | 4983.31{ 31.99 | 2700.0} 17.34 | 4566.7 | 20.35 | 2838.0{ 14 24
18] 94.3 0.61 | 4216.7 | 27.14 | 2733.3 ) 17.55 | 5100.0 ] 32.76 | 2973.4| 19.10

23| 115.8 0.74 | 3466.7 | 22.23 | 2966.7 | 19.13 | 5433.3 | 34.95 | 2386.4 | 21.14

28] 110.2 0.71 j3250.01 20. le 2366.7 | 21.67 | 6166.7 | 39.60 | 3633.0 | 23.33

SE R Se-Se AN H RACKT A5 BRI A 4 E ST . TEM FRKTS-Sr [EHSIA
BASppm AT . —KEEREY L 0ppm REGZHTFTREE =R 0.6 ppr, HELE
LFARE, LERE @ XKD S DA R LR, 8RS RIRRAE, 20 —E a2
K5 R B MR PR, R W R A e S-S ik R T HE R,

KL mSe-Sr g RIGH i OFE 12. 4 ppm JEHXEH WK, TB+=FEH



32.0 pom; TIAKRH(FH) . R LE—KEh 04X 8. 8 ppm AIGRBIEK . TR HET
%207 ppm IR (T ) — XK 9.5 ppm, EG L ENR WK, IS X 39.6 ppom, B TR
RESPLRERE.CRET X S05"S-Sr. Red th FARILE T LK. 2Se-Sr flT
AR ABRRREZARADS . AELR RN 2%, L ERE T WP "S-
St AR AELMPS-Sr EEEXARE-BAARRATRES.

ARHS"S-Sr LS REFE. AR . EHRREXPEATBERLE K. "Sr-Srif
AfEfg 20 LR BT R RREHEHTRENKEE TRABRRKPEEDHRITE
EHGZZEH EML. Kapasaena B 1L SHWFTIH B EDPHBHER XIS (B2% ~
MHRATHLER. KitRA"S-Sr AARE ERNRARERRTRAR. A TR LS
MR REREAMAT 10 8. FHit. 8 L3P S-S BRI RERE RN 6 6.4
KELHERE 85%. KRS -HHRMADERN.

EHHEEEESROAH EEENGEREAPOREENSNZ —. ErE. TE
L HKR S-S IR SR B AP S-St EEZ I

C,
CFMF. (1)

Beak oF KB F . OO 5 FIA KRS T K b Se-Sr o JE (ppm) . K U Sr-Se BB £
BT %,

N2 AENRRENRG

t(d) 1 3 B 13 18 23 28

L® 2.2 9.4 10.0 28.0 29.8 25.8 30.5

] 2.4 12.2 10.6 47.3 53.7 7.2 55.8

X8 i 2.2 10. 6 101 29. 4 31.3 28. 6 32.9

W K R B 3L & RRAch B OF (XM (8] 6 5 I 38K R i L IR E LR oF
fritb [s1— Bt 20 LSRG CF 1K X R th T"Se-Sr § il MAIRE RIS B 10 B3
ZH.

i F7Se-Se R BIA JE ERIWN TRAR LBk, R, S-St 5 A RIER B . KK
HAEKBBETH . TR S-St EKBHESHHRABTHARK- KB-XLYHHA=Z
BEDHFRUIK, S"S-ST P KRB —REED
B ECL gt ST RFE—HBERK K LHK
Fierse-Sr R, K, RARS-Sr i FER 5 E
FONRABENFREAT P S-S HRIZEARK
B 5 #5 LR 1), 0 &5 E e Se-Sr 1y 1 6 7S B4 6] 69
3la Yo

B1 ¥A=5ERA



& _ _
& = kogy — (ke + kudgu

= kg — (b — kg )

& elf

= kuge + kg,

Wity R T RBREAE AN ER PSS RS THHEIABEKS R ¢ R,
It ot = oo, SLURAREC. RR.FEEBR ¢ = nl. . FRAH.

m.Co + mC, + mC, = m.Co s (&)
GRS L B 3 o UP S S E U

Cu.o
B— A

(D — Ae * — (D — B)e ™]

C, =

_ ek Cus

- »n
YT om(B — A)(e * ™ | 4
|
m.Ce o kur - B ky, — A4 .
o Mt L W 7 Y ot AN |
" P LI a—nt

A A= (D4 ke + by v b + ke, ~ DY + dkake) /2
B o= (D F ko + ks 4y Ghey + by — DY+ 3k /2
D — ky + &y
ma ooy on, 5PN KR KR LUK RSO RE, TE B Fesds R me — 1965 gom, — 700 g(H 1
P12 em B om — 80 gD,
EH LR e A X AR EitAMERMB. 4« = 00281 a7,
B— 0.4607d .0 = 0.0732d ', R ke — 0.249Bd .ka, = 0.1750d .k = 0. 0015
¢ ok — 0.0715d ', UL FITS-Se 7F H A K R L RO BT RO i AR nd ] Y: £
SR8 B
Co = 0.8651e ™" 4 7, 6316 %" ]
€, = 35.1415(c 91 — ¢ "m7)
€. = 35. 1821 - 23.4813¢ " — {[. 7008 °‘°*-"r
St ] AL -0 A e AL S-S fIR Y i S L R LR A TIN5
WIFE (18 )8 JH H K Se-Se IS Wi i B T X RMB A FEFERL Y THIL
IR EALY SIS TE Y 402 1E T RGN ¢ 3k T F AR N INE 3 Y &
" Sr-Sr o HE C1 R0 5 A 2440 . SR Ry R b P Ok LR RIS 4 T i K A S K
HEEH RV R G ESBBETEA s, EHUMH I T HCHEEHM. B0H
4= 1 - 1.2000e " FRa) PO BER K.
C'w =1 — 1.2000e °" 4 0. 8654 “*"" 4 7. 6346 W (4
EHNEHBEP ARMELRHREEFE ORI . ITRRYEBRLAREHE T
I g MYEn SR,
B BB ERREET R, S-St N EAR LK PHEEEREL 1R
K B B K65 B R 18 B B ch ok 1 K S R kR R R
6
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110t

Clppm)

R (e AN A "
O 4 810 t5 0 25

Gty

Hz "S- EARABIRHE

@——CaHK): x—Ci®LY
aA-—CukKl.

M. M2 u%Se-sr EMUAKBHPHAKDS
[

2.1.2 “Se-Se ERBEMARPHATR
HRATRI. HERTR, WRP S-S
MEEARERTABHRERS . KBENH
" se-Sr A K EHKABFRKR. BR>
BE>ER>EX.AR.FROEREFTS)
A% . Ht. A se-sr HER S EER, KW
FREER -BRESER>BRA>EX. KB
fdnsesr BRE RN EREAR SR EF 61T
HH X, LR FliJL X @B KR BT
BIERAENDNL LS. T HTEILT
HOSH.AHAHHMIEERERTS. #
B.h TNtz REme RS sl &80

P EERCHRE U S-S ERRUKEARNT.

B3 S SrEABRENSFHRR

®% M | B8R | ER

fim

tLiEM(Bq/g) | 191.7 | 1468.3 | 6166.7

7 M (ppm) 1. 61 9. 44 39. 67

§500. 0

41.78

2.1.3 "Sr-SrAXELINSH

s RmE 4R, TR,

Sk L2

"StS AR L MHEE 2 RIR .Y
58. 2% MW TFRE 2em N, 97. 6% ME T
%12 6 cm 4, S-S imt AR, BB
REMUERNRHOER". BRSHE
], b IR "Sr-Sr 61 o K 5 TR K AT LA

F i B F &R

o

1% 10° \1\/’6 = 20. 35600 © 44473
N,

1% 10
o 2 4 6 8 10 12 14
X(em)

C(ppm)

M3 "sr-srEABLPHBETD

¢ = 20.3561e **7* 5

r=—0.9433(a < 0. 01) , R EBEHABEE Xin = 1L.5em(W 3) .



B "SeScPABLPNSS

R m) 0~2 2~4 4~6 $~8 B~10 10~12 12~14
HEM (/g | 2366.7 1040.0 565.0 37.3 23.5 18.3 16.7

MR topm) 15.25  §.69 3.63 0.24 015 0.12 0.1

HED 58.2) 25.55 13.86 D.92 0.58 0.45 0.41

2.2 "Sr-Sr HMNBEFHTH
2.2.1 "s-Sr HEMPLAEPHNK

HBERmE .6 R, &S5 AR, 4"5r-
$64F. BOLTENK P AW 60 M BB 1K b I R — R P S dMERE R R
5 133U RE TR RS Se-Se iR B R (6] 08 B . - K0S B RO O MM 7. 07 ppm T
BT F-#. @i Se-Sr 5 @ W (Y & % REIRIET 1 b0, 35 o B o Bl b BAG Rey 0
WIms 18.73 £0 48. 28 ppm, EF & fa ¥ 7St S| AGHI R I8 PY,"Se-Sr @93 L I

St IARKTE . MRERE FK 55

Bttt — Kk Ak EEAH Y A X R AR, XA THEERK,

XS ABAKEEERP"S SR} RDE

ppm
a0k (3] o ihS | ew
B T ST TSR S Y I ST S AOK T o000
[ RS N N T N B B 595 074
ST O S X: B B - 638 | 1.#0
S S L - T B 9.45 | 315
N O L R 9.80 | 357
I o0 .07 b s 668 | 490
3 S I A | a0e 602 | i.7a
N I - 2 A 136, 9.9
" I O V4 | 1% L ea2 o83 | 9.8
6 1 e7s | 1204 { 252 912 1 s2.60
2 E 0.66 . Im9z | 2150 3.70 26. 46
% L 0.8 1565 . A58 578 | 482
B 0 .66 L w7 5.42 | 4m7a
Be "Srse g RARSANRE ppm
[ [ 1]
[ I e — e
% ] [ ] " = L3 [ L
X7 0.23 | 050 | 0.az T2 7 es 0.10 0.72 0.73
2/24 0. 23 0.08 0.86 2.91 0.18 0.38 1.69 1.39
424 0. 43 0.15 1.36 1.63 0. 49 112 427 2.28
8/24 0.68 0.56 118 2.69 0.89 3.4 440 314
1 121 0.60 1.08 3.95 1.36 4.5 04 S.6)
3 385 0.83 4.23 2.19 3.08 16. 46 5.67 9.71
3 +.93 1.25 7.31 34.82 3.09 5.13 7.64 11.83
n 6.93 1. 40 15.13 | 3110 1.15 3.1 15.42 | 66.31
16 1.55 4.09 10.48 | 52.68 1.3 20.33 13.57 | 61.88
21 19.34 2.99 14.76 | 92.56 19.96 | 22.56 9.06 44.64
2 2. 3% .62 19.11 | 108.64 | 32.21 19.02 1496 | B2.68
3 | .07 5. 46 20.95 | 85.26 | 30.06 | 17.45 .08 | 9634




F* 6 XU Mk, "Se-Sc B EERBE. HPaphTses HEKEEET RN
RN PRIBR. S-St 3IA 0.5h 5. kMM 1. 21 ppm X BRENRPNE H
REFHS.FHCAEER KK . HARANEXERR. . IRERTEN"S - NEHSEE. &
Fh se-Sc (MO RG.ZRFRNN . GHLPET AL SN SIA"S-Sc kN
HEBR=.HTERNERED. AARPH"S-SI EARTaANtERARG.ETHME. &
TRAMEESFREH. AAN"S-Sr kA BERTREMAN.

HTFES. BN S-S EXESIAN—KASEHHE XEZHNTEA.IFTER
I FERKRAEN."Sc-Sr EENRHERTRE. . ARSETERSS. HEENE
BREERED ERAEBERTPRR, URAERRS KL 96. 3 ppm,

REARN A U AT A A T XM E e, B IERE (2 2 4 Stk 1 ROy R f0
pR.
"Sr (E MBI R PRI IT YA R K-RCIR- - -
WHACS RELSBIOEFIENNFROEE. ELU ¢
Cok (= 12,3405 i £ D RFHHENE & L5
R .OBE-RRELR O 55 EPOS-Sr 8
W R BB (SR N

&
[ 5 &y
&ty
I NN l

—

ke

l
|

3
d"\ — Al
H" = knq2 ';J‘xﬂl
“?["2 = ‘;z'h = (ky + k)

1 BHALTERY

W e ; (6) @
dr
dy _
& ko
‘:’—q; = ks + basga

#5 BEMRRE OB MBS IHERF o= mC 88 Lm0 L
o) o F .



C, = b'si-—'..[(ﬂ— a)e ® — (B — d)e™]

C: = iu(';.o(e,. —e )
b—e "
— B 1 «—B | b—HB , . m.s
Cy ‘I!('I.I[‘+b‘.(‘e i L] )] - r (€8]
— B Il w—B ., b—8 - m.
Cq—ilqcx.l[‘+b_‘( « (] _b < )] oy

1 ('xil "79 -
b—a €

D kh— D M,
Cy = cl.![;+ - ‘—T—C )];"

I'.if T 0ol aumiy ﬂﬂ ﬁgl&ﬁt**"Sr—Sr Mﬂﬂll.iﬂ!&!*ﬁﬁl-iﬁ‘f’ H

s
A= Mk,
-1
B = ks + ks

D = k.Bb + knkiy

i= SA+ By - VA F k]
b= LA+ B + T F ]

”

S LS Rl & 7M. i WM 4=0.2732d ' 8= 29751 d °,
Do25078d Can—0.0230d ' A—0.3257 , FPRUFIAKBMERTN L.—0.26734d ¢
By 2020720000 Cd L k.= 205783 10 Pd L ks~ L0410 10 °d 'Lk = 2. 9750 X
10 “ Cok,— 7. 1098510 “d *, PHlL. & 5% 7 Se-Sr (K RN B L BrRA Y.

(0_ 037]! [N Fal] + l- 7300c l)z:‘v:l, )

I

- amy ML
Co = L3B52(e S ety Tt
m-

.« o . (R TY o o 2252y Mioe
€5 = €0. 0157 -- 0.0036e 0.0121e Y b (7a)

Co= (0.0175 ~ 0.0040c ***  0.0134e *ism) 20t

= (0. 0084 - 0.0027e °*=** . 0, 0057¢ o,uszl) ’_"_'RL_'
5

~
R
1

("‘ p— ] + 0. 03710 s o210 | l- 730& 9328 ¢ 0. 750N
} (7b)

€74y = (0.0175 — 0.0040c ***% - 0.0134e °’'=™) ":" + 8.3500e o — |
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SRR 200, KA WK P Sr-Sr %
BORE. hTOAHRESTIRAXERE
F XA TREET REHL B Se-Sr
MAKEEB2ZHE(SRE 0. 24,5
HEBIETA 1o """ K, - &M
RRRs Bk EH-FAHNLTRASER
HAEF L E. B NVFIABE,

EEERTEENEREFRRTL. 28 &
& EETN 8. 3500 %% 1, TR (7a) S
gy €0 FERBEN QLA 5) . 1ot

MTFREREYHER BEROLRE
CER W EHESERRE AT LGE .
AORBEBRE: @ 6 REERBI, 8 0 3 5 10 B @ B ¥
ERESRIMATER: T F IR, 6T sr 2@
FEERERELIR . EE MO EE, M5 WMAEAES KRSk
FEERRERT SR S, RO MELRR S % R
HRCEMORRNK B SRTHERE LN (RTE L ST XY S RTIE AT 3¥
iR AR I ROR RO MR PockRE s omm.

SAN:TIAL R P08 (4T IR

X1 REPANKRBROXRTHS AR SHANXE
ray [ 0.00 0.5/242/24 4/24 8/24 1 3 6 11 16 21 26 35

my.0f mz 25 25 25 25 25 17 17 17 17 12 12 14 16

myo/m | 794 793 833 B33 833 500 500 500 625 714 1250 1470 1349

.0/ 926 926 1000 3087 1190 1470 1000 833 735 694 658 592 532

miofms | 6250 6250 6757 7143 7143 4167 3125 2778 4545 6250 6250 7143 6250

BB R R PO R TTIL ko R, BI™Se iy R K R B 55 B A L
HEDEHB IR CEREABHE MAEE R XBRES TRAES S A%
Mt2d. EXKEEYT BB naRSEENERL2AXRHE AROATEH
BHRARELAMYNKBE FUKEEDHEHEEHER. RRANDRRMEE
BEAEMN. SHRENEY & 56 MP"S-Sr 9K IE £ G0 E P MR R FEHE.

2.2.2 KEEMIS-S RN

% 5 B AKEEDHTS H—EHIRBIER HRBAY CF 5 LM REE
FRFEH R se-St EREWEAMKESF -2 KPR Z . &5%3"S-Sr @ CF
HyTRe RE-KN.2AENCFERK, ZXEENY cFrAFBISAN . HE
BII K EH 21 d B BN CF U S a N, BN EHmEMEHRMRX
CFIETER 35 d B AR M 94. 7,36. 7 #0126, CF XM ENETFERR WM B RP UL
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AMGHERORNERES. B, 2ENIREFRSERONTREY, MHHrEEE
HARBMEMEH AR, 8 . SOME5EDFHERGACHE RAT NRX Mt
TStk

B AEDANGRAME
HE P.5/242/24 4/24 8/24 1 3 6 11 16 21 26 35

fa 0.10 0.15 0.2 0.78 1.09 2.57 4.13 7.03 11.21 32.58 30.41 36.72

&@M |30 3.6 54 64 48 50 73 1.3 12.0 147 1.1 12.6

[ 1 ] 0.4 1.0 1.8 2.4 3.5 65 9.9 33.9 560 40.1 80.0 94.7

ER B ARHGS EAREEERPHIBNUEE R 4" K ESIANG EHE
UTHRABRLAMERGAINER RETHIREM T TR EDHESH (L wHEY
B3 R AEM ISR LR SRS (Ml  RAO S RSB RENWIEMBRD Tk
16 52 K AT R AL Sh K S e R AL (B BETD M R R RN RS RE R E
. 8z s EREESRPHITNIRER AR ERERAWE LERENFDL
FEFRdl e X Ad.

X T St IR R (O Pl £ ® bR E e AR E, e RN TR, K
PE R S ) M 61 0T LR A R T XE S (A A TR R B A B L R B R L R
B ORE DSR2k b (LF R QAL B0 % Ca) IRt B A5 8] 2290y (M)
# il Catt L Srt iR (RS E DA A LR .

AR R TR A PR B M BN ST, 0L 8 & H gt
Th!

£ 35 X ®
(1] FRM A R AR . b W T s biL 1977 116
(2] RAMEESE ARF AMHAERCRTRENEAR. LR H LML, 1977179
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