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Comimon name

Alpha energy

Average
Gammi-ray gamma-ray
quanta per cnergy

or syinbol Isotope Half life (McV) disintegration (MeV)
Uranium I 2344 4.49 « 10%yr % 4.18
Uranium X, $MTh 24.1 days B
Uranium X, 9Py 1.17 min g
Uranium 11 3y 248,000 yr « 4.76
Tonium =0Th - . .80,000F « +4.62 (759%,)
! 4.61 (259%,)
Radium 226Ra 1,602 yr o 4.78 (94.39%)
4.69 (5.7%,
Radon 222Rn 3.825 days @ 3.486
Radium A £18Po 3.05 min a 5.998
Radium B 2HPH 26.8 min B
: v 0.82 0.295
Radium C 24B;i 19.7 min B
v 1.45 1.050
Radium C’ 2l4pg 164 usec a 7.68 =
Radium D 210pp 220 ¥ B
¥ 1.0 0.047
Radium E 210B; 5.02 days B
Radium F 210pg 138.3 days « 5.298
20pp Stable

Radium G




el (g‘t u?X (yrr;
bio ik 2.5 x 10%
4.2 mey 4.7,

4.71 mev

Plzu-(U'X;_ j

1.18 =
2.31 mev

-5 >

Th2 3 (uxllj Th2 (o)
2.14 8.0 x 10%y
4.68,

0.19
0.16 mev 4 B2

Ra 226

1622 y
4.78 mev

D

Rn222( EmR22)
3.82 4
5.49 mev

-

Pozl,e(RaA) pozu(n.cl) POZIO(RAF)
3\ 0%m. 164 us 138 d
6.00 mev 7.68 nev' i 5.30 mev

Ri214(Rac) Z 81210(RaE ) f

19.7 m 5.0 d

< X037, D 1.16 mev .
3.17 mev . .

P8<14 (Ran) Pb210(RaD) M
‘ ﬂ | Pb2%(Ract)

26.6
ke 2y

’ Reta Decay 0.65 mev Stable
0.017 mev

> 4 Alpha Decay
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Origin 238U decay series 2.'2". decay series.
40, 2‘ ZZGR‘ 210, 210,,0 232Th ZZSR.
Australia 30- 48
Brazil 370 100 67
Canada 440 30 26
Czechoslovakia 4.1- 13
China 7
Germany, Fed. Rep. of
Bituminous coal < 4 20 25 30 <20
Brown coal 15 <10 10 10 T .
Hungary 1.5
India 25 35
Ttaly
Lignite from central Italy 15-25 4-15 25-50 70-110
Lignite from Sardinia 250
Poland
Average 290 k 30
Range 37-760 2-140 7-110
South Africa 110 30 20
USSR
Average 120 2z 22
United Kingdom
Average i 120 17 . 17
Range 11-9 7.4-94 2.4-19
United States
West 110 2 16 17 - 13 13
I11inois and Kentucky 44 z 8.5
Alabama, Tennessee, Kentucky 120 8.9 27
Wyoming 1 0.52 10
Wyoming 2 ‘ 18 31 41
Applachia, I11inois, Montana,
Pennsylvania, and Wyoming 70 1% 14 8.9
Country average a/ 82 18 21
Venezuela 3 110 <20 <20

a/ Arithmetic mean activity concentrations of 910 samples of coal

originating form several United States mines. The results, give

in Beck,H.L.,C.V.Gololak, K.M.Miller et al., 1980 , are complied

form data contained in Farmer,B.M., C.E.Styron,C.A.Phl11ips

et al.,1977 and Swanson,V.E., J.H.Medlin, J.R.Hatch et al.,,1976

WHRIANT ¢ UNSCEAR (1982) ufin 124
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232

i Type of ash 23&0 decay series Th decay series
nd origin
ol g 40, 238, 26, 210p, 210, 232, 228, 228,
BOTTOM ASH (slag)
Australia 250
Germany,
Fed.Rep.of (1) 130 96
(2) 520 170 a/ 140
Japan 7
Central 4 740 560 44
Southern 37 300 90 20
Northern 20 3900 250 1)
Poland
Average 500 48 44
Range 280-1200 17-100 15-120
USSR 37 78 7.4 70
United States
West 240 81 81 30 67 67
I11. and Kent. 480 180 59
! Pennsylvania 480 67 59 52
‘3 Wyoming 1 20 37
| Wyoming 2 93 210 190
FLY-ASH (collected)
Germany, Fed.Rep.of
Bituminous coal 300 200 2000 2000 100
Brown coal 70 40 60 100 30
India 100 . 130
Italy
Central- 80-100 40-70 44-330 300
Sardinia. 1000
Poland
Average 730 97 74
Range 180-1500 44-170 33-130
United States
Appalachia 1 140 96 89
Appalachia 2 780 70 52
Appalachia 3 410 100 44 &4
Appalachia 4 700 96 - 90 89
I11. and Kent. 590 130 81
Pennsylvania 700 - 85 85 78
Wyoming 1 30 370 480 .
Wyoming 2 160 210 200
West 260 r p120 190 8 81 81
Appalachia, 480 89 170
Midwest and West
FLY-ASH (escaping)
Australia 520
Germany, Fed. Rep. of
Bituminous coal 300 300 3000 5500 100
Brown coal 100 70 200 300 40
Hungary 20-560
United States
West b/ 260-270 160-630 100-120 100-160
Wyoming ™1 15 630 ."-1700
Wyoming 2 ¢/ 200 410 250
a/ Derived from the assumption that radium-228 is in radioactive equilibrium

with thorium-228.

Range of values obtaimed for four different size fractions (2.4 to 18.5 pm
mass median diameter).

Derived from the assumption that the enrichment between collected and escaping
fly-ash is equal to 1.3 for uranium-238.
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