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Observations on the Radioactive Fallout originated from
the Chinese Nuclear Explosions in 1966 (2)

By Hiroshi KAWAI, Yoshihide HONDA, Hiroshige MORISHIMA,
Taeko KOGA, Yuichiro KIMURA and Yasushi NISHIWAKI*

We have observed properties of radioactive fallout originated from the third, the

fourth and the fifth Chinese nuclear explosions in 1966.

The differences in gross beta-

activities, 'activities per unit volume and. their particle sizes of highly radioactive particles
are discussed with relation to the differences in burst conditions among the three explo-

sions from which they originated.

It was found that radioactivities of the highly radioactive particles were roughly

proportional to their volumes.

The differences in the radioactive decay rates of highly
radioactive fallout particles were found in connection with their colors.

From the

results of decay characteristics of gross beta-activities and y-ray spectra of fallout
samples, it was found that the contribution of radioactivities of 23¥Np in samples from the
fifth Chinese explosion was larger than that from the third Chinese explosion.

In comparison between the'r~ray spectra of highly radioactive fallout particles
from the third and the fifth Chinese explosions, the particles from the third Chinese
explosion were enriched in 9%Zr-4-9%Nb and impoverished in 18Ru, while on the partiles

from the fifth Chinese explosion, the reverse of phenomenon above mentioned was

observed.
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Table 1 Nuclide assumed from y-ray Spectra
PealgMIir\;e)rgy ﬁss&grdlzd ‘ Energy (Mev) Half life
o1 239Np 0.106(50), 0.228(28), 0.278(31), 2.35d.
' 277 0.102, 0.208(24) ' 6.75d.
%Mo 0.141, 0.181(35), 0.741(100) 66 h.
140Ba+140La | 0.161(4.5), 0.305(3.5), 0.436(4.5) 12. 8 A(140Ba)
0.13~0. 16 0.537(25), 0.815(25), 1.6(100) 40 h. (140La)
141Ce 0. 142 33.1d.
144Ce 0.134 285d.
239Np
—_ 23717
0. 20~0. ?5 152 e 1221 0. 231(95) . | T7.7Th. (1%2Te)
0. 67(100), 0.78(75), 0.96(20), 14(11) | 2.26 h. (3321)
0,290, 96 143Ce 0.294(100), 0.668(32), 0.861, 1.1 33.4h.
RS 1311 0.365(82), 0.638(~9) 8.0d.
91Zr +97Nb 0. 666(100) 17.0h. (¥Z1)
0. 63~0. 67 143Ce : 72.1 m. (9Nb)
132Te +132]
9Mo
65d. (9%5Z1)
~ 95 95
0. 72~0.75 Zr+9%Nb 0.722, 0.754, 0.768 354, (%Nb)
97Z1r+97Nb
1.47~1.63 14087 +140La h 0.815(25), 1.6(100) 40 h(140La)
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Table 3 Characteristics of highly radioactive
particles from the fourth Chinese explosion
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Pariicle | Color | Size () R“ﬁﬁ%%yx EBf, ChRREES® 0F 3 ERELERIC X
3 e R e N ~ S
1 brown 7 0.58 BRFICDNTDOHEMED 5. 1~6.3g/cm3 TH
2 — —_— 0.63 .
3 dark brown| 5 x7 0.42 _ k204
4 " 7 0.83 T 3 i fige—— polistyrol (adiabatic material)
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Table 5 Fractionation factors measured on highly radioactive fallout particles
from the Chinese explosion
the third Chinese explosion the‘fifth Chinese explosion
! 140 140 |day after| 140 140 |day after
Sample 131] 103Ru|1321 Ba-+ Lalexplosion Sample llBlIllOSRu 132 Ba+Lalexplosion
air_—borne dust-| — | 0.19| 0 — air-borne dust | — | 1.13 [0.52] —
highly radioac~ highly radioac- .
tive fallout — 1016 0 — - tive follout — 13.8210.86 —
particle ) 12 particle (7 12
(8) 10.97 0.11 | — | 0.08
(9) 12.67/0.16 | — | 0.14
g |5.22 420 — | 0.08
air-borne dust | 0 | 0.04 | — | 0.02 "air-borne dust [0.12 1.52 | — | 0.19
highly radioac~
tive fallout — 10583 |—| — a8 33
particle (2)
@ {—(056|—| —
4) | —10.63]| —| — .
highly radioac~ ’ highly radioac-
tive fallout — 1108 — | — 42 tive fallout — 1439 —| — 50
particle (5) | particle {11)
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Table.4 Characteristics of highly radioactive particles from the fifth Chinese explosion

I Ao I A s
1 brown 28 1149 | 385 | golden 30 1.024
2 | black 23 0.930 | 36 | reddish black | 27 1.026
3 | brown 28 1,255 | 87 | golden 10 | o169
4 | black 28 1074 | 38 | brown 22 0.374
5 reddish brown 27 1.693 | 39 black 27 0.910
6 dark brown 12 0.283 | 40 | brown 27 1.301
7 reddish brown 23 0. 496 41 light brown 27 0.568
8 golden 29 1.482 42 | golden ' 30 1.000
9 dark brown 29 1.488 43 " | light brown 27 x37 0.914
10 brown 27 1. 680 -4 | brown 30 1.461
1 golden 28 2.053 | 45 light brown 27 1. 065
12 reddish brown 28 1.981 46 dark brown 30 1.280
13 light brown 20 0.253 47 colorless’ 20x23 0.345
14 black 26 1.921 48 brown 20 0. 406
15 brown 23 0. 665 49 dark brown 28 0.8%4
16 I 26 0.973 50 golden 28 0. 797
17 ” 23 " 0.760 51 brown 30 1. 485
18 uo 30 1.082 - 52 reddish brown 27 0. 937
19 ] 30 1.387 53 brown .27 © 0.856
20 golden 22 0. 441 54 reddish brown 17 . . 0.217
21 light brown 13 0. 400 55 brown 17 0. 189
22 brown 17 0. 245 56 light brown 23 0.597
23 17 ' 24 1. 252 57, brown 28 0.972
2% black o 1.953 58- | light brown 28 1.322
25 brown 23 0.395 59 | brown 30 1.172
26 golden 27 1.818 60 ” 23 1.262
27 brown 29 1. 406 61 dark brown 23 0.725
28 black 10x 17 0.123
29 ” 26 1.052 K-1 brown 27 0. 600
30 brown 28 0.918 K-2 colorless 23 0. 729
31 reddish black 27 1. 458 K-3 light golden 17 0.224
32 ,brown 23 0. 798 K-4 brown 23 0. 337
33 golden 23 0. 846 K-5 golden - 25 3. 056
34 dark brown 22 0. 447
No. 1~61 Kinki University
K-1~5 Kawasaki, Kanagawa Pref.
LT B OME r(em) £4&E F 2 BRIRIKE DM E BB F LS D 0 BRROFE T v
290 BRI ERIROBNTHET 5 LNT F— (Mev) Th a0, HEDIHEXT
x5, BRIR L xovF—b E(Mev) & Uiz,
D(rad) = AxEx1.6x1076x 2. 22x 106 x 1440 r I EHEINEEE (cm)
- 18 X 100 BEOKER L E Uk,
ta . B 3EKERIC X ZRTFICDVTERSR 1 HEH O
forear 5HiE% 0.654Ci, 2@ B HOTHI I LF—% 0.3
A B RER T O ks e (C1) Mev & UCERE 2 HBICK TS REREICHEL
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