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Fractionation Effect of Hot Particles from
the Nineteenth Chinese Nuclear Test Explosion

Tadashi TATEWAK1

Gamma-ray spectrometric studies were conducted on the radionuclide fraction-
ation appearing in individual hot particles (highly radioactive fallout particles)
from the nineteenth Chinese nuclear test explosion on September 26, 1976, which was
reported as being in the range of magnitude 20-200 kilotons in the atmosphere, The
activities of the fourteen nuclides, %Zr, *"Zr, %Mo, '®Ru, 3], V2] 3] 140Bg 141Ce,
143Ce, 1#Ce, M'Nd, 70U and *'Np were determined, and the initial atom numbers of
these nuclides contained in each sample were estimated, The fractionation factor
defined with respect to %Zr was calculated in order to express the degree of frac-
tionation. Some pairs of radionuclides were selected for estimation of their respective
initial atom number ratios, among which the one of *'Np to ®'U was estimated at
about 35. The relatively higher concentration of #°Np to »'U in the nineteenth Chinese
nuclear test indicates that the thermonuclear reaction did not play a significant role

in this test.
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Table 1, Initial atom numbers estimated.
Atom number
Sample mass mass mass mass t mass I mass mass
95 97 99 103 131 132 133
HP-1 7.4%x10° 4,3%x10? I 2.4x107
HP-2 1.3x10° 3.7%x 108 1.2x107
HP-3 4,8x10° 3.8x10° 5.9% 107 1
HP-4 1.1x10° 5,7x 108 3.2x107
HP-5 6.4 x10° 3.1x108 5. 9% 107
HP-6 8.1x10° 5.7x 108 1.3%107
HP-G-1 9,7x10% | 5,5x10° | 2,9x10° | 2,1x10% | 3.3x10% | 2.5%x10% | 2.9x 108
HP-G-2 1.6x10° 5.8x10° | 4,3%10% | 8,7x10% | 5,2x10% | 9.3x 108
S 1 Atom number
Ul IR W W [ v [
HP-1 6.5%107 | 1.9x10° 3.1x10° 1
HP-2 1.3x10% | 2,7x108 4,4x108
HP-3 1.2x10% | 2,4%x108 1.9x 108 1.0x10°
HP-4 1.1x10% | 2,3%x108 3.5%x 108 1.4x 109
HP-5 8.2x107 | 1,7x10° 2.4x108 1.3x10°
HP-6 8.1x107 | 2.5x 10° 2.9% 108
HP-G-1 7.7x10% | 2,8x10° | 5,9%x10° | 6,6x10° | 2,2x10° 3.4><10gw
HP-G-2 1.4%10° | 5,1x10° 1.2x 10" | 3,8x 109 | 2,1x10% | 7.5x10°
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Table 1 773, ¥#ch X b % %35 fractionation factor #EHE L%, oL
LEDOZRFRE OB L TIRT X 5w, BNp & #3U ofRTFEILOHE?» D, B’FED
RIS IIE R R E LW TSR TH D L L BB DT 14-MeV FilldhikFic
X ARSI L, IS fission spectrum neutron T X 5 29U, 280, 3Py o
WTERPOEAEIC X B D EGEL, Table 2 1B 5 2INERED A BRI L
7- fractionation factor % Table 3, Table 4 31 ¢% Table 5 WiBiF5. &
_]'f.?‘&'tt 99MO/140Ba’ lélce/léoBa’ 239Np/95zr) 239Np/14OBa’ 237U/140Ba j"\)‘ J: U{‘ 239Np/237U

Table 2. Assumed fission yield values for fission neutron fissions
of 25, 87U and 29Pu.

Yield (%)
Mass chain

235U 238U ZSQPu

95 6.27 5,52 4,31
97 6.14 5.94 5,27
99 6.20 6.09 6,10
103 2.94 6. 38 6.35
131 3.66 3.10 4,57
132 5.04 4,55 5,20
133 5.54 5.33 5,74
140 5.94 5.51 5.08
141 5.85 5.46 4,51
143 5.35 4.84 3.61
144 5.09 4.36 3.20
147 2.34 2.51 2.05

Table 3, Fractionation factors calculated from fission yield values
for fission neutron fission of 2¥{J,

Fractionation factor
Sample YiZr | Mo | 18Ru | B | 8¥Te | ¥3Xe | 49Ba | #iCe | M3Ce | MCe | WINd
HP-1 0.59 | 0.06 0.09 | 0.28 1.12
HP-2 0.29 0.02 0,11 0.22 0,91
HP-3 0.80 0.21 0.26 | 0.54 1.06
HP-4 0.52 0.05 0.11]0.22 0,85
HP-5 0.49 0.16 0.14 1 0.28 1.00
HP-6 0.71 0.03 0.1110.33 0,96
HP-G-1 0.58 10,30 |0.050.060,03]|0.03]0,08,0,310.710.84|0.61
HP-G-2 0.3710.06 | 0,09 | 0.04 | 0,07 | 0.09 | 0.34 0.92 | 0.64
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Table 4, Fractionation factors calculated from fission yield values
for fission neutron fission of 20U,

Fractionation factor
Sample 9Zr | Mo | Ru | B! | 132Te | ¥3XKe | 140Ba | 41Ce | #3Ce | Ce | “Nd
HP-1 0.54 0.06 0.090.26 0.92
HP-2 0.26 0.02 0,10 0.21 0.74
HP-3 0.72 0.22 0.25 1 0.51 0.87
HP-4 0,47 0,05 0.10 1 0.21 0.70
HP-5 0.44 0.16 0.13]0.27 0,82
HP-6 0.64 0,03 0.10 ] 0,31 0.79
HP-G-1 0.5310,27 (0,02 0,06 0,0310.0310.080.29)0,69 0.8 | 0.50
HP-G-2 0.3310.020.10 | 0.04 | 0.06 | 0,09 | 0,32 0.95 10,52

Table 5, Fractionation factors calculated from fission yield values
for fission neutron fission of 2%Pu,

Fractionation factor
Sample 9Zy | WMo | Ry | B | B#2Te | 19Xe | 49Ba | #iCe | 43Ce | H4Ce | TNd
HP-1 0.41 0.03 0.07 10,25 0.88
HP-2 0.20 0,01 0.0810.20 0.71
HP-3 0.56 0.12 0.2110.48 0.83
HP-4 0.37 0.03 0.08 10.20 0.67
HP-5 0,34 0.09 0.11 1 0.25 0.79
HP-6 0.50 0.02 0.0810.29 0.75
HP-G-1 0.46 10.21 10,01 0,03]0.02]0,020.070.280.73]0.92]|0.48
HP-G-2 0.26 10.020,05]0,03]0,040,07 0,30 1.01 | 0.50
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Table 6, Initial atom number ratios of selected pairs of
radionuclides contained in hot particles.

Initial atom number ratio

Sample

9Mo/"0Ba | #!Ce/M0Ba | 29Np/®Zr | #Np/1°Ba | ®7J/40Ba | 29Np/»7U
HP-1 6.6 2.9
HP-~2 2,9 2.1
HP-3 3.2 2.0 2.1 8.3
HP~4 5.2 2.1 1.3 12,7
HP-5 3.8 2.1 2.0 15,8
HP-6 7.0 3.1
HP-G-1 3.8 3.6 0.35 4.4
HP-G-2 4.1 3.6 4.7 5.4 0.15 35
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T fractionation DPEEZF 5 Lhva\, SEIOKEHEER X, Wk HP-G-2 X
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NEEARBY Dfgrc ®Np/U OFIRFRILOHEME 28K Lo & b H el s
b I T 5.
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