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Table 1 Isotope effect, retention and relative specific activity for
" . the crystal samples

samplé | isotope retention rel, sp. act. conditions (temp.)

leffect (%) (%) R s s
[97] { [103] 1971 | [103] | irradiation [ storage
. target form
A=A 48 +1* 2.0 3.76 dry~ice temp. dry-ice temp.
A-A 43 +2 2.8 4.580 reactor temp. dry-ice temp.
A=p | 4342 2.6 | 4.55
A~A 43 +2 3.4 5.99 reactor temp. roomfg]e:mxg.hrs
°
A=A | 4341 5.3 | 9.39 reactor temp. ss.zoﬁ_;oié o,
antipode form
A=A 44 +2 0.10°] 0.18 12 20 dry-ice temp. dry-ice temp.
-A 38t 0.42 | 0.69 21 36 | reactor temp. | dry-ice temp.
A-4 42 +3 0.40 0.70 16 25
-]
A-b | 4141 1.9 |3.25 | 140 | 230 | reactor temp. | 6%+ 10.1 "C

* 10 of standard deviation
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Table 2 Isotope effect, retention and relative specific activity for
the nitrobenzene solution samples )
sample isotope retention rel. sp. act. conditions (temp.)
effect (%) (%)
[97] | 2031 | [97] | [103] | irradiation | storage
target form
A=A 49 + 1% 1.3 2.55 dry-ice temp. dry-ice temp.
b= 50+3 0.80 | 1.59 reactor temp. | dry-ice temp.
A-4 50 0.72 | 1.45
A=A | 49456 0.77 | 1.51 reactor temp. | TOOR _temp.
- for 6 hrs.
- 69.9 +0.1 °C
A-A 50 +1 0.77 | 1.52 reactor temp. for 15 hrs.
antipode form
A-4 45 +1 0.040 | 0,072 32 50 dry-ice temp. dry-ice temp.
A-A 49 +6 0.047 | 0.092 88 170 .
- reactor temp. dry-ice temp.
A~A 49 0.037 | 0.074
69.2 +0.1 °C
A-A 45 +1 0.041 1 0.074 30 50 reactor temp. for 15 hrs.
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Table 1. Percent as Se(IV) of selenium isotopes formed by

£ 233U in 0.4 M H, SO, solutions containing

fission o 550,

0.14 my uo2t, 25 mM Se(IV) and 25 mM Se(VI).
Phase Scavenger Percent as Se(IV)
SBSeg 84Se
Frozen Deaerated 90 & 2 8% % 3
Frozen Aerated 92 + 2 90 *+ 3
Ligquid Deaerated 98 * 2 98 + 3
Ligquid Aerated 98 + 2 98 = 3
Percent formed by B-decay 49 23
Table 2. Percent as Se(IV) of selenium isotopes formed by neutron capture
in 0.4 M 1-12504 solutions containing Se(IV) and Se(VI).
*
[se(IV)] {se (V1)) Phase Scavenger Percent as Se(IV)
mM M Tgel  Blged  Blg® 839
32 Frozen Deaerated 97 97 96 96
32 2 98 98 96 97
32 Frozen Aerated 98 98 97 98
32 2 97 98 97 97
1 12 Ligquid Deaerated 98 98 97 98
12 1 98 98 98 97
1 12 Liquid BAerated 97 97 97 97
12 1 97 97 97 96
* Standard deviation is £2%.
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1) H. Moriyama, I. Fujiwara and T. Nishi, J. Inorg. Nucl. Chem. 43, 731(1981).

2) G. Harbottle, Chemical Effects of Nuclear Transformations in Inorganic Systems,
p. 39. North-Holland, Amsterdam(1979). ’

3) S. Spiridon and A. Carusarﬁ, J. Inorg. Nucl. Chem. 38, 1429(1976).
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(1) Mole ratio (org.compds/Li,C0s) 1.96 2.01 2.26 1.98
(2) nve* (x10**n/cm?) 9.0+0.3 9.0%0.3 9.320.3 8.7%0.3
(3) S.A.obs'd (x10°dpm/mol) 7.62 4.61 4.62 3.85
. (4) S.A.corre'd (x10°dpm/mol) 7.47 4,63 5.05 3.94

(5) SeA. (x10%dpm/C~-H bondemol) | 1.25 0.386 0.361 0.328
(6) Ratio of S.A. of C-H bondemol

(org. compds/phH) 1.00 0.31 0.29 0.26
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2A16 Chemical Effects of B-Decay in Tritium Labelled Uracil
*
QO . Asano ', A. Halpern and G. Stécklin
(Institut fiir Chemie der Kernforschungsanlage Jilich GmbH, F.R.G.,

* Radiation Center of Osaka Prefecture, Japan.)

1. Introduction.
Chemical consequences of the decay of tritium in large biomolecules may be caused

by the internal radiolysis of the emitted electrons (E=5,7 KeV), which have a range of

only about 2 um (av.) in water, or by the transmutation (3H 8 3He+ decay effects).
To study the relative role of these two effects, uracil was labelled with 14C and
tritium, the former traces the rest of molecules.
2. Experimental.

Synthesig, A suspension of 1 mCi of [2—l4c]—uracil in carbon tetrachtoride
containing bromine was refluxed for 10 h at 90 °C. Thus obtained [2—l4c, 5-Br]-uracil

was stirred together with tritium gas (2 Ci, 100 % isotopic purity), 1N-NaOH and 10 %

14

Pb/CaCO, for 1 h at 80 °C. [2-""¢c, 5—3H]—uracil was isolated from the reaction mixture

3
by HPLC column, Recovery of 14C—uraci1:30 %; degree of double labelling:36 %.

4

Sample preparation. 1 ml aliquots of the agqueous [2-l c, 5—3H]—uracil solution

7

(4 X 107 mole, 4 mCi 3H and 25 ucCi 14C) were sealed in breakable seal ampoules in

presence of 1 % tert-butanol (I),‘of 400 torr oxygen (II) or of 1 % tert-butanol and

6

nonradioactive uracil (4 X" 10 ° mole) (III). The solutions were stored in dark for

100 4 at 8 °C.
In another experiment, -1 ml aliquots of -the agueous [2—14C]-uracil solution (3 XlO_7
mole, 20 uCi l4C) and tritiated water (7.7 mCi HTO/10 ul) were sealed in presence of

1 % tert-butanol (IV) or of 400 torr oxygen (V) to examine internal electron radiolysis.

Products analysis. After opening the ampoules on vacuum line, the gaseous

products were analyzed by a temperature gradient gas chromatography (GC), and the
products in liguid phase by high pefformance liquid-chromatography (HPLC) using Aminex
A 25 column. In HPLC, always 100 ul of sample was:.injected together with 100 ul of
mixed solution of formyl urea, isobarbituric acid, alloxan and parabanic acid. Two
eluents, 0.07 M sodium acetate buffer (AcOH/AcONa=1/2) in Hzo/ethanol (65/35) and 1.4 M
sodium acetate buffer, were used stepwise, The flow rate of 0.07 M buffer was 0.2
ml/min; that of 1.4 M buffer was 0.5 ml/min. The eluate was fractionated in 20 ml
glass vials (Packard) with 0.2 ml portions at 0.07 M buffer until the 60th fraction;
0.5 ml portions at 1.4 M buffer until the 175th fraction.

Activity measurements. The 3H— and 14C—activity of products analyzed by GC was

measured with a gas proportional counter. The peaks emerged from the counter were
collected and these activity were further measured to confirm its radioactive nuclides

by a liquid scintillation counter (LS).
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The “H~ and 14C—act1v1ty of HPLC fractions were counted by LS and were caluculated

with general equations of double isotopic analysis, respectively.

3. Results and biscussion.

On the products analysis, 17 peaks and 19 peaks were observed on GC and HPLC
analysis, respectively. The pattern of chromatograms from the experiments with use of
double labelled compound and with use of tritiated water was similar. Table 1 shows
the G-values of the 14C-~labelled gaseous product and the 14C labelled products in

liguid phase.

Table 1. G-values of l4C—labelled products
3H—S—Decay(transm.+radiol.) Intern._radiol. Ext. 60Co—y rad.
t-but.
t-but. O2 t-but. O2 t-but. O2
+ uracil
Gaseous Product* 18 = 6 337+ 47 {104 — |14 * 5]317% 28
Products in 0.41 1.34 0.16 0.52 0.60 0.2 2.2
liquid phase t 0.05 +0.19 * + 0.12f ¥ 0.13] * 0.05| * 0.4
Dose rate
: -1 . .
(6y.n" Y 0,5 0.94 16
' 3 3 3
Dose (Gy) 1.2 X 10 2.2 X 10 1.2 X 10

* o(*co) x 107,
If only one uracil molecule would be destroyed, or one molecule would be formed

per one 3H—decay, then the G-values must not exceed 0.02 [1/(5700 eV)« (100 eV)].
Since the observed ZG(14C—products) are alwgys much higher (0.41, 1.34 and ©.16 under
the conditions I, II and III, respectively), B -radiolysis obviously predominates.
However, it is worth mentioning that under the condition III when radiolysis was
depressed, the HPLC analysis reveals one peak (Xlz’ unidentified) which gives G-value
almost 0.02. This can tentatively be assumed as characteristic for the transmutation.

As the l4C—labelled gaseous product, only 14CO2 could be seen, however, with

negligibly small yield. This is in contrast to the findings in the decay of 125I in

[2—14C, S—lZSI]—uracil system where great amount of 14CO and 14CO2 are produced [1].

Thus, while the decay of 1251 shows drastic transmutation effects, present results

déemonstrate that the damage from 3H-decay is relatively mild.
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Table 1  Concentrations of elements in coal and fly ash samples and comparison with NBS values

Unit : ppm
SRM : 1632a SRM : 1635 SRM : 1633a

Element  this work  NBS* this work  NBS* this work  NBS*
Al 29000 (31000 3100 (3200) 146000 (140000 )
v 42 44 =z 3 4.3 5.2 £ 0.5 290 (300)
Ti 1550 (1800 ) 230 (200) 7700 (8000 )
Ca 2600 2300 + 300 5500 10600 11100 = 700
€l 800 ND ND
In 0.056 ND 0.16
Dy 2.3 ©ND 16
Mn 26 28 %2 19.2 21.4 +1.5 159 (190)
sr 93 117 830 830 30
Eu 0.53  (0.5) 0.067  (0.064) 3.9 (4)
K 4000 4200+ 200 ND 18200 18800 * 600
Na 840 840 240 2400 1800 1700 = 100
W 0.71 0.19 5.9
As 8.9 9.3 1.0 0.41 0.42 £ 0.15 146 145 #15
Br 37 1.13 2.2
La 10.6 1.39 62
Sm 2.9 , 0.34 20
T 1.26 1.28+ 0.02 0.25 0.24 £ 0,02 10.3 10.2¢ 0.1
Yb 1.02 0.188 6.8
Lu 0.33 0.061 2.2
Ba 100 58 1170 (1500 )
Rb 26 (31) 0.58 128 131 £2
Th 4.1 4.5 0.1 ' 0.59 0.62 + 0.04 22.5 24.7% 0.3
Cr 32.7 34.4 1.5 2.8 2.5 0.3 188 196 *6
Ce 28 (30) 3.4 (3.6) 160 (180)
Fe 10900 11100 '+ 200 2400 2390  #50 94000 94000 *1000
Sb 0.62  (0.6) 0.157  (0.14) 6.4 (7)
Ni 18.2 19.4 £ 1.0 1.73 1.74 * 0.1 123 127 4
b 0.26 0.040 2.1
Sc 5.3 (6.3) 0.57 (0.63) 34 (40)
Ta 0.33 0.045 1.65
Cs 2.3 (2.4) 0.065 10 (ﬁ )
Co 6.5 (6.8) 0.65 (0.65) 44 (46)

ND : Not detected.

* Data from NBS certified values. Values in parentheses are information values only,i.e.,not certified.
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Fig. 2. ’ © . > 10 0 5
F]g3' one weight, mg Fia 7 Bone weizht. mg
Table 1.
Elements
Patients Content in mg/g of flesh wet bone
Ca Al Na Mg I
1 165 12 0.66 0.83 0.31
2 179 16,7 3,02 3.25 0.60
3 176 11.9 1.52 2.86 0.34
4 116 9.5 1.43 2.36 0,90
5 153 10.0 1.05 2.13 0.87
6 241 9.1 1.57 2.23 0.97
7 138 5.4 1.01 2.48 0.32
8 175 2.9 0.58 1.32 0.46
9 240 4.3 . 0.95 1.42 0.38
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Ao AR I ¥ 2 2 2% KT 2% 3. R0 oK A v 74 <dt543, AT
2°0) &5 1= SR ( Aragewile) o Loy L@ 2w ¢ 3 PR BRA-ER <.
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213, 2 RABHA R RA Ty v t 2 TH3, B\ R 2 BB L
BEIELIEAY T 7 <L B e 3,
@ B TR Vg 7 YRIZ
~100 4V VETF0 48 SR =Y r PP X 20 MENL2<. 8 TRR-HD wh
Ko THXBR BT 3. BB MF (680 1 s GETA2LTH 3. 1L
Z@Ra b > 2 IO RE R M e e R 2 WES2. o %S Ry
U-7Dpux [ 2: 81 Jowr, p: e TREL TUD BB birn s 5T 3. BEN
12 FRIBTZL R Y B e Lt 2, B B MW TEIEW ) R HEVR
wrey, Mafs BuE T AL ez BERIZA 4w i1 ¥z Ry 3 v BHTH
&) AL THF
ERE Lo BE Bl WK 5 /7 7 775 i 7 a TR I
$3 77 b o ST E BB TN . (B IRARK 0 SAVMA A S 1< R o FR
AAF ) RAMIL . S 7\ % sy & U3 g~ H10g 2 FHBR AR A
W v L350 FRAIRA 52 MEK<BAR Som B adews 5D PPtz 10PRE
3 BARLTEN 0 3842 BF-S 53 . HAM BAENHr RS RIN & T
© Uk eFEIRE A% B .
Wt > A LT 0 GINBA, WAL, 2 ) ACFRER, FRTI A\l o BUE
7P ave sz MBIEMID 9 BBk WEny, B2V RY7 /90 IS AL
tdﬂil’— & 3$€% E’M L Z/—T\j" i 1 Gamma-rays from U-series Nuclides

Group Nuclide Half-life g;ﬁ;y E?i;‘gﬁi (’?';")"'“y(‘;‘;““d?"?i)(") @
Amud Cave B-2 Middle-Up 5

- 1 uy-238 4.4710% « 49.6 - 032 o005 -
(50mm¢ Disk 7.688g) Th-234 24,1 d 8 63.3 5.69 3.8 5.7 3.827
s 9 924 315 3.8 3.2 2.7
oo £ £ 8 £  4663=020420049 } 92.8  3.55 2.7 3.6 .2.688
& § g 3 o Pa23m 1.07m @,IT 10014  0.828 0.59. 0.59 0.590

o~ o~ o~
- & 2 U-234 2.45005 o 53.3  0.118 0.119 0.681 -
o @ e e & . 1209 0.0413 0.080 0.233 -
= - w 3 o~ .
£ 400 S 81 8 ) 3 Th230 7.5240% o 678  0.381 0.7 040 0.8
x o«

5 L & 4 Re-226 1600y o  186.0  3.90 3.3 4.00 3.28

5 Rn-222 3.824d o«  510.0  0.10 0.07 0.07 -

[=3 o Po-218  3.05 m o - - - - -
Z 0L . 2 Pb-214 26.8m B 241.9  7.60 ° 7.60 7.60 7.46

3 : 2957 1.9 18.9 18.9 -
31,9 3.3 36.7 36.0 37.06

H Bi-214 19.7m g 609.3  42.8 461 4.2 A2

% . J 20,3 .15.0 5.0 136 15.0

tvidos 17605 167 15,8 15.8 159

ol . , A Po-214 1.6310%s o 800 2 oloe oo -

0 50 fo0 150 200 5 Pb-210 223y & 465 4.0  4.05 4.00 4.05

Bi-210 5.0 d B - - z o

ENERGY (keV) Po-210 138.4d ‘o 803 0.0011 0.0012 0.0011 -

} A.R.Smith and H.A.Wollenberg
) Table of Isotope

Izli./zzrﬁ”, LEPS o7 biva 12 . g;) lage Jatich
Y a4 Kernforsch
U: 5:8 dfm/g L3R, oﬁ;‘.q»u/) Age L2 ’43*'“’/ {d) Quick List of Nuclear Decay Data, EGAG ORTEC

.9, ETR0E VBT v s 3 TTHH AL TRETER

Detection Limit of U-series Nuclides by Non-destructive y-ray Measurement

1:NINGYQ PASS 2:TOKt 3:CANADA 4:AUSTRALIA
. PO LAKE DRIVER RIVER -
Ganma-ray Detection Detection Lwnt_
e 107 10° 10 10" 07 < N Energy Abundance Background Efficiency by 104 min meas.
N rT— [ T r——.—,—.-,.m.l,a_'.. T,.,!,"‘_,_,_,_WWZ‘I; Nuclide (keV) (%) {com) (a)* (cpn) (dpm/sample) (domfa)
= 10 100 1 10 10 0t { Detector : Ge-LEPS 32pmp x 10mmt ]
L s M e e R e . .
u-238 ;] 3 Pb-210 46.5 4.05 0.0140.02 6.3 ~ 0.005 ~ 2 ~ 0,04
u-234 | ) Th-234 63,3  3.83 0.0200.03 7.3~ 0.01 a4 ~ 0.08
Th-230 ] i T 93 5.41 0.0300.04 7.3 ~ 0.0t Loy 3 ~ 0.08
Re-226 1 Y = —
P20 H [ Detector : Coaxial type Ge({Li) 50mmp x 37.5mmt, Rel. EFf 15 % ]
Pb-214 295.2  18.9 0.014 5.6 ~ 0.005 ~ 0.5 “ gg(l,s
i . - . 36.3 0.08 4.8 ~ 0.005 0.3 ~ 0.
- ] Radiochemicat Analysis . Non=destructive Method BI-214 gg;g 42.8 0.017 2. ~ 0.005 -0 ~0.01
IEI Q. M_ﬁf-il ﬂh-‘—fﬂﬁq D(I*W‘Y’;ﬁdi@d&ﬂﬂ * Counting Source : 50mmp x 13mt, S0 g
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2C02 FERBY Z = & TREER T o KRR 0 B

ERK - LLRL OFAEE WP, TRELETS

BT 2T U STRITERHER A ART ZaTBE o FE BRI o B et n kT
LI A ER 252 T EE2H 30 FF8E v X I B v B B r REWEA - TR S
HTU3 R, BHABR 2BhTeTT kg 2o XITHEERS c c AACT R
HA R BN BEIRERAEC NE R CoBENE 3. —5 . BREBAHLE 'F % Lk
TERER AR TED v ISR EANE - BE = 83 Vo BERRAFRE L w> BB
HBNT VR BEREAFRDIy ( T-Bgs. Moo RELFTZrY . 2B =-Hp
BNREGBEMIE BB ER A NTEAT 3 FIATIH TV S, RES SR
BRoxpE LT DNBER WhAPLYK G5 TERGRELZ TR =2 0TV b
¥ =728 L. PRroRL 217 > T IHRIRRETEA L2 w< 2 P TRB =8 T 3 WET
WEBA BB ERIEAT FeZoBRFTEREFTORBETS.

FREFE  YAMATO 1305, YAMATO 74456, YAMATO 749 |, ALLAN-HILLS 76006
(e 4B eBemms )R ), SHEE ( /97%F 3858, FTRIHmd =% T
ARLB ETUE | R, B R X MpMRTPTE o 2808)

B R Dy O IHERE — Bz BIPa. BRaRE LY 2K
B LEARTEVWENaTic | T, < Y TBY mr ISR EFs LB,
® SV P RS TERE — A TR 0 CKEBE TR NI En o = REERF.« L T .
VAL E 7L R VUER (e BT BRI k- TPKRBENES «E2 50
BaT. — 2 0BERF > VI Bl - b L 7 EHEEE L 50wt BERRIER ( B
© 5omt KU TRHRRR — BB KU BARE7°LR (T, Bo S0meBHLT80 L B (B
nBozfER | E.

YBAN 7o X b Y~ 8200 WEFIZKERE Som o TSR LEMN Y 27"
9 > Ge (L) AR (ORTES 850 - /5235, FIHE, 465wmP x56.5 mnl | 483
)6 %, HEBRE 1.8 keV ) DY IIN7 b X M - 29T 5> . RlRER s BEEE
R/ ot g (1 BB BR BEER T 27HER iz | ~2 8 RE - ( .

LBOICAT B TRABTE 50w KUTEERRR « somd B T R 45 . %o
BLYa PKABRE RN BERE XT3 /46 57 o - 7REFZEE (E.
B2 = FRTETR 0 Pb (297, 352 La) 2B (607, 1120, (764 IsT) nto— 731K F € vl
EEZR L, 7 BT A RBHTFRIRLS F . S HE J/ T o 20— TARBAF T | —
2242 B, o8B =R 3 YK - TR EBFEAFTFBRENS 0 FRY TR E (2F
WEFABF ABE) T 2% MR T

BECAB I AT YR BEBRaFVWRE>T o LDX = d 338 2HWE | =

BE THEE= G BREANV 772V >Rar’— 7 03 0= PBIBRERRE
248, TFMn, BMa, Co, RAEPK A E- TBRATUWEMR (A1), AREBD R ERL
o ERETEBIRY . MUK aF NRAINE. FEER: 7E) 0 Ba P70 035
TZmnacn k. (82) ZEefBatida.® BB AR, AR - REHBBEE
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(dpw/ k) 23 LE. Kw (%) T,

PP EBBELE S 3E & - 75HRE (cpw) o 18T

Tl Ee . THES B athrEF S BY | 152 HBHBa b T KIRIND o

20, MR LT FRERERE /ot TRIRT F 2 v A T T

THASE 282 TR Y.
BB PhRozi
Il@ﬂ;]” (}\—7 7’%?

AT ’E‘E'b\ %E_C}B >E.

1. KIRIN 1azrzhv

KIRIN (59.1g) Feb.1,1979

KIRIN 3 afR 2. &

h 5 REBRETRE A 8 )= U-Series 0.5keV/ch, 10004min
EnR3 e E25M3 104 rTTT o T %cg —
WS 22N 26 —
re, ?r%z"‘:ﬂii\‘ ST ha Al 173 1332
ﬁﬁ? N BRT . 103 JzzNuJ 40K
127" 1461

TRRIR 247> T &Y
BETRS o %v\@;ﬂ?_\%
LR LnBF L
Vo FERBE vt

COUNTS/CHANNEL

. LiLi

1 1
T

e 1 Th-Series
2 EBEaEVRE 3B o | l
ZR W IEE BT 3 0 500 1000 1500 2000
Exiz. sixbx (P2
et (B gy B2 YAMATO 7505 YAMATO-7305
= &t (Ro-rra P ~d) oL ORI MATO- (73389)
- 3B 4 - 26a1 137, eVich, 10161 min
Y= T NRERAT o s w0x
TB% nB/E (p 33-35 U J‘L 662 1461
zZ ..
l:,%\'lhﬂ‘% Il k Exéi;{ 5 103'. k 26p1
. . » 180
55, (S 8
v
Z 10
S Th-Series
1 L |1 |
10~ | U-Series | | |
0 500 1000 ) 1500 2000
ENERGY (keV
®. RBERZE
Results of non-destructive gamma-ray measurement
Gadkiyry  Meteorite KIRIN 1 KIRIN 2 kRn 3 YANETO YARATO f%‘gg A'-LAN:%(L)(L]g
. H5 H5 H5 L5 HA 14-3 H6
ReTs £y e
feERL R Weight(g) 59.1 54.1 72.7 733.8 707.7  862.2 562.8
Measured at 1/26-2/2 6/5-6/12 10/30-11/8 2/12-2/19 3/2-3/9 -2/21-3/1 1/6-1/13
‘ 1979 1979 11/26-12/1 1979 1979 1979 1979
1980 :
Mﬁf;g‘”}"gm) 10004 7167 17662 10161 9833 11707 12342
Measured activity ( dpm/kg )
A1-26 (1808keV) 26(4)  20(7) 37(3) 48(4) 35(3)  71(5) 54(4)
Na-22 (1274keV) 97(7)  122(14) 124(12) LTD LTD LTD LD
Mn-54 ( 835keV)  210(40)  240(80)  LTD LTD LTD LTD LTD
Co-60 (1332keV)  247(11)  172(14)  270(10) LTD LTD LTD LTD
K (%) 0.062(4) ©0.080(8) 0.085(4)  0.084(5) 0.061(4) 0.104(6) 0.080(5)
Cs-137( 662keV) 0.0075 LTD LTD 0.4152 0.5506 1.774 0.4685
( cpm ) (19) (113) 97y  (31) (77)
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2C03 PE Ao o o 2% v 5 o [FEAUAKAL K E 3 % 4z & 55

%142 Py
oF 1] BE97. P K.Kuroda
( B HERF Pt — X D

1. Bat cBET 35 < o 7dhic—o CARRAIBWEARGEE o B ENBLE LA 3L >
<15 118, FE A0 RIS L7 2% Rt < 23, 0= e 3
M}Eﬁﬁw/‘%lf\l&L T, /?%o) = AL AT 3 7/”72’{4'@/?1’#}# /%'(gT&*f'X'f%”)’fI“’ 24
Sk 0 HBF= 5y SRS FEEEANGF M3 NG F D o< » Ao FE > 06T
, RSBk >t L 2BRATEL G Bl sa R EF " ARG T O 3
o %w#’fc“%‘%éu%mﬁpaﬁ%%dfw W Llaylore 52 3 THEHF I N 54 LoVl
Zo Bt BE o RE < FB T B E A EHE 0 L EBS " 2 RN
K SMBAAG RN >R — th e L THRIR L, %o kS5 BikSol8 o Thtlix | THHE
2IERE BT S, :mxﬁﬁj};’(:ﬁﬁz’ﬁétk’c/ﬂf?x%mm4i¢ﬁma’/ﬁﬁ”i7z’\ﬁ'fiL» e
& COBFANN 7 ) b < A HRRAG, 0, Mg, Ca, To, Ay, Ba, Ce, N,
S, brd, ULx o< oid =%+ 3MFRENRE T 3. T4 2o
T3 ERE T 3 A kS BH o RS 0 '64‘7/%734\7’?’@431:11 T oD
rax3? L ClopZore & "Rty {47 =B KARARKI 0 L AR B e 54
T3, T2k AEARE 3. F X TRAFFL S o Tk THBAEAE T 2 I?*’Pf{@ Fo Mg, Ag
F&Y U o BRBMARF L2 ) B0, FRISEL "AIARGF N =30 3 1 7 HHT
ﬂszgé 2 ’Cﬁl’j/f} E. ADZABENEE Kurods = & - T#ERETH <0 3 Ynified
theory "X P BREEHAXS SO T EH—2¢ 0 TE 3,

2, AMBAREGZME Y <AL 3FIEE oo &k S 1LERPRE L H 2 fee 1) 1 GreV 2R EE
Fle K 3HRSE Codoid SHEFERIE) | 2) — b oMEAH L - <AESF 3B F
M3 mﬂ,ﬁ';}:tt—}/.-A 3MERE ( (7 22) 5 X @Mﬁ‘f’i—zQ 3) BEKEAAFHE
Sz k3 BRR, WEREAER) <% 3. Bt nRo M MATEAEL 12X - < =
FEREOT AN ) AL T 3AY, 2 2 Lt o RAFE< b L IR 2 BA > S 2D
Ay 12, ”71‘;/(2?'?2//2/:»3‘7757&" FRE LT Mg & & 1" Ay (=313 3 EEGAE I LN L, o4
Be 3 DA FIELIMF L. £ U oA EEc ot ok 3 Ak
PRy Gl = > T AER . S,

3.

D My AL Co72 my ) o ERCERT 3XFAA 3 ¥y, Bz~ Tk
&rdj, LompsZor Bk Lee, ?4fd;z.232*2$‘5¢.44 (& >7 /2 74 Fs ARy sAER
AREETHI A, &) HBEISFER 7P 77 F CREIT Allende Ham ¥ > WA i
clusion FD o 7z bk 3 gy BB SRAT S35 thEoxHa Fig 1t
Frky) <BI A, K ><¢<2‘Mj/zwj) (*Mg/ *N52s + (“AZ/Z%D (”"/!Z/”Mf
753 BIREEBbc S <@ cCAL ALY, = (&1 10,6 x,55 7 3184497 . = =%
B S AR = BT 3 AL 2 Sk o I BIEYE e A X T 3 f")”ﬁ’”’? &
LURCTAL  HAL D A TAL SRRk s L 2 EAEASASZ 2L TA
A > oA ESIEIRE 0.5 bare X TS, —KMF T AT LR G~ 0% 2

—160—



783, (oo AMBAM G =R F R OFEN K & e FAh 3. ) i ‘"/;77
Aoz Azlerza/f_‘#’@,’[d'/u rich imclusion” ¥ zr/‘//‘7, 2‘{/'//‘_7 o JBF) A FE S A, HE
R R O Hfre X 2 3LIBITT S 3. Fig. 1 Alense Vo @
2> Ay TR (6.5 my) oEE k3 eHr2h3 Sk

”qu o PEE Y (=BT 3 BRI > T (& Wd_S’SZY'La—r—g
& F L AIEE AT O 3AY Bk o 4EFE Table 1 2
,:,-\j—i),gg/y‘(: ”7,4c$ o ) (SALE T A, A S EHRARIE 01907
Ptk 3 ED e LT3, LA L >k SARE

on

=
Ak ¥ <& Pl R RT Ag 2 BE G Eh ok e F N
Bidksod, “A,, "Ay et cRREEAN<ES &
EEHRR<E 3. P s kU P eABIIM e S B 0.140- ) .
(72, 20) RENER <3 e XX <, Table 1% 0 100 200 300
‘= /ajqj//ogpd) M,Aj/”o/}d @ﬁ% oA 27A1/24Mg
:_',h.;aﬂfﬁ(izg E~3x,0%eky, A5y Table 1 PE % P o 2B o 1B #H 2K B

— & <z 3, ¢ ’,\_‘Q"ﬁ] AT

k< KL e 72, 2 72 )/RAE, @ d AR Sanple 10734/109,g 1074/10854 109, /110,
AR E oo <, FAVIEENEE 2 bare X3 (x107%)  (x1075)

S K gl ct s, & 7 —x . '
32@2> T °‘/;’ ’_\i@;’ﬁ”;’ Pinon 2.14:0.02  2.9:0.1  3.020.1
MEFF7NT R F ~po7em 2753, o Santa Clara 1.76:0.02  2.4+0.1 3.0£0,1
A& 2 My D HES K U - Hefkas 7}'\‘/‘ PE&% »7&  Hoba 2.92:0.09  2.8:0.1 2.2:0.1

. . g . Tlacotepec 1.1120.01 = 2.5:0.1  5.2:0.2
g t 2 A (E257 < 35,

ﬁﬂ"“é}“l;h HETE 7> MWarburton Range 3.1720.06  2.9:0.1 2.120.1

3> U HE Tatsumo?s , Shimamur@™ o oinee 1 5040.02 2.550.1 3.6+0.2

12k =T AYernde Fr oo U @ /5450  Normal 1.089£0.005  --- -==

BF AL A 79"', Chern , ”&SSGVAQV}SO

2k 3EF oL BET MK EFE th o, Bitox 2 38258k~ 0To%
V. WAL o HBI T 3 IERT ol L THEE T3 2, TTUSP oEA
AIEVEAL L1z K O X ABAB, 2P At it B £ B T RRIEL e zss-u.~.;¢3
X, 45 BEH S TUS U A E 0,3 T3 T 2 Sk U o F M 3R NG
A Y ok o fIAECH 2 2 £ R, 2@ EARATE S,

1> RN llayZor, L. Grrossman, T, K ﬂ@/edd, Sclerce, £82 #FS (/973)

2) xRk A LlayZore, Ann. Hewv. Niucld. 72rl. Sci, 28 So/ /978 & & v
F. A Pabsek, Anrn. #ov. AsZrea, ASZ‘Vo/»A/:,, 78 293 Ccrgz8d :

3 BxE P K Kuroda, Geochem. J., 2 §1 C/276) '

4) T. Lee, b. A, ’Pdfégﬂa_sz‘dsszaa, G, J. Wasserburg, As sz/)Aj_r. T, 27/ L/Ié7
(1277) :

> G I Wasserburg, T. Lee, D, A. ﬁfanasiassiou, Geophys, Fes. LeZt., 2
299 (2270 .

8> T. Kadser, &g J, M/a_sser/uu:y, Lurnadr PlaneZ. Scl., Xl s2& (/237D

7) M. Tatsumo@o, T, Shimamura, N2iure, 284 /78 ¢/p8o)

8) I H, Chen, 4. T, Wzsse/ﬁa;y, Earzh PlaneZ, Scl. Le2?, $a 1 /5577
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R BEMB s b EDTHSe LAL, Blofhifiih s 5 B35 b0l
o BBk A RBE <R x5, EBFO~ 10 onz b < (s 0 808 o 44
TONBICHERL T Ho ELBES 215,

M e i 12 80-8 ol <, FlsoRAAE A 20~250m , RFE# 46~ 50m 0BT
B0, PPy sHMBERE, 7 AT /960~ 19635, 1940~ I ABE ¥ 5,
S Cs o BALE OSER P PER Y ¢ ~F Lt BlsoRiEacn. YHERc D Vo
wBsi, FGeTRAoMllc s Exsas. .
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RA=BWZvIcsEE L. RET4NIES INEBAETIRKERL © SEERIZ AL, 3
3R 1= Bunney 70w F1ZE&Y) Ra-TnO FIHRRERE R KO3 FHEITH W THRETLE. =
OFFE-ZINS. BRI-ETIHBERE-EESII - voids, {70708y 9—
LREALELSCEE VRERERETREIZT 3 m\ﬁﬁﬁ*mgo

2. BEEyhYEREA.

~l. HTFK, BEY 12X 30 GEENHREETIV. OLS 25500 HIEK
EXEANT B IY, OFARAD SRBET 3 TOBEIIR. Ri-TnmREE2TEE05
= 3T IREREE TR T 3 (A3, BE | H). EXEEL=0v T 3.

2-2. Rk, 1 L OAKIZ (8.3 mpCi /md N RaIBEEBH 0.5 mlktnz, #91 o B ESE
LCReRY L, RERRHRENCLS &2 (- nBat=0¢ §3).E512 | ARHREL.
BnBE, MTKOBAYLEETHS,

2-3. K. 2359 NEFYA +BIIS Twml0BRERRNZ. £ 5EEIR LA
TAKAL. 30mnKAKLEL, —FREL. FRMEOBEL. 260mOKEM2ZTE
Bi0oml U LT=o BNIBER. RaKMBEALEWETH S

3. BEME. BIERA PILFO LS 2R X Nz Red Y U Th OFTERBREEEIN, b;va\
SEMKNRBEXUTOBEZRH I 56k= IHENI R B THS.

3-|. R Rnt BRaDIZEIRBRFPEFKYL L. B\L o B 3 EHEOR 3%
ERFERIMNMBEICNG (=L2-0OLL. PHEANOBEERENYT 3. 2HLE o
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Sampling Point

Nuclide No.1l No.2 No.3 NO.4 No.5 No.6 No.7 No.8 No.92 No.1l0
"Be  6.3%10 6.7x10 1.1x10% 1.1x10% 1.6x10° 9.2x10 1.3x10° 2.5x10% 1.8x10° 2.5x10°
40¢  1.1x10% 1.2x%10% 1.7x20% 1.8x10% 2.0x10% 2.0x10% 2.2x10% 3.0x103 2.8x10% 3.1x10°
95r  2.4x10 2.7x10 4.0X10 3.3x10 3.8X10 3.1x20 4.7X10 7.6X10 5.2X10 8.3%10
103 N.p. 7.9 9.6 7.9 1.0810 7.7 1.1X10 1.7%10 1.1X10 1.6X10
13705 g.8 1.3%10 1.1X10 1.1X10 2.7x10 1.0X10 2.4X10 1.8%10 1.2X10 2.2X10
Ml 9.1 6.4 N.D. 9.8 1.3X10 N.D. 8.0 2.6X10 1.5X10 2.9X10

144pe  2.9%10 7.6%10 1.1x10° 7.8X10 9.0X10 4.1X10 8.3X10 1.9%X10° 1.2x10% 2.0x102

Dry wt. 34g 38g 54g 54g 759 769 80g 94g 99g 105‘g
ﬁ%@ I I I IT IIT I1I1 I III III II

%% TR
) ¥ UEBRIERBETIGE, P136 (1777)
2) ¥ BB TRE, Puz (1778)
3) ¥ BEBHIEABRIEE P (1977)
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150 SMA. ISHMKREL B, B LES YRIREZLARIARE ) Sl L. BER
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FS5HAE; xﬁnttmahkﬁswﬁxzmﬁﬁﬁwm&ii%v—(%&uﬁ
DREM) RARE. BRYLTOEYDAH0mg, R RDYSY L50mg, FLYHLA
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C209BIWHELE, ENVABEZ LR EER L RELAY. REt 2 MIER 20000728
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L. %2 FUALESHAFRP>VIOARDYSHLODREFEEEINES. WX
ERAYHPBRBENIOE G100 BRFER, 2ROFER TR -BLIIY. 0.90
Lrgvwiaz &3,

(21 B4 YERFORFMA KOY S D LOMEART OBRE )
B B> HAE
No. mbs o™ RS No. b1V X 78 SEER "
1 0.43 0.92 X 0.02 | 0.92 0.9310.01
2 0-92 0.92%0.02 2 0.93 0.9210.01
3 0.92 0.9210.02 3 0. 9% 0.96X0.01
»BIBHAZFNLKYVEELE, BEBR 1 £
¥*aé RETERELE | o )

BEHY WALRIVLIDARND YA LAOBRER, BR3IFEHRT >, EBE. L
Tht09 RELEVETHS K.

THYORRES, TOBEARAHREFTORMEARNDYSEDHLO0PMTIL I, A
HEMBREBTHILEIS. Lk, RIPRES SHME -2BBTHY) . B RELIEO
2-3ARL 5N, REAEET IR

TYyhAORRF R, BENHEEEMRFTEY), SRHBEI 3,

. §. Palagyi , R.Markusovd , Radischem. Radioanal. Letters , 32, 201- 310 (1478),
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Table 1 Concentration of chemical components in aerosol at Tsukuba,

1980
Fe Mn Cu Zn cl Zlon
pg/m3 fCi/m3
June, 1-2 0.84 0.06 0.07 0.11 3.1 0.8
2-3 1.64 0.10 0.06 0.09 1.6 3.4
3-4 0.78 0.06 0.04 0.26 2.4 2.5
4-5 1.16 0.06 0.11 7.10 15.4 2.6
5-6 1.97 0.11 0.12 0.23 2.5 4.8
6-7 3.75 0.09 0.32 0.35 2.7 10.3
7-8 1.19 0.04 0.04 0.06 2.4 0.4
8~-9 1.19 0.04 0.04 0.06 2.4 0.4
9-10 0.51 0.04 0.05 0.05 2.0 2.6
10-11 0.87 0.04 0.09 0.17 1.8 2.6
11-12 0.87 0.07 0.08 0.15 1.7 0.02
12-13 0.92 0.06 0.07 0.08 1.7 0.4
13~14 1.79 0.09 0.08 0.20 3.3 -
14-15 1.31 0.05 0.06 0.11 1.3 4.1
15-16 1.31 0.05 0.06 0.11 1.3 4.1
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Dissolved Particulate

(IV+vI) (IV)

0°00'N 137°00'E 28.9 34.32 1.1 0.2
26°26'N 151°08'E 22.4 2.4 0.3 0.06
33°10'N 139°50'E 22.9 34.20 3.5 0.2

—187—






om0 % %
$3H: 108 9H (&)







