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1
Table 1 Fly ash radio nuclides content and related indices of some power plants in Guizhou
40K/ 226 Ra/ 232Th/
1% 1% /% Iz, 1
( Ba/ke) ( Ba/ke) (Ba/kg) " i
18NY-1 330.5 5.3 118.2 3.2 75.3 3.2 0.6 0.7
18NY-2 305.7 5.4 88.8 3.3 70.7 3.3 0.4 0.6
18DF-1 364. 8 5.3 187.7 3.1 135.1 3.0 0.9 1.1
18DF-2 360. 1 5.3 141.0 3.1 122.6 2.9 0.7 0.9
18JS-1 364. 4 5.2 153.3 3.1 123.5 2.9 0.8 1.0
18JS-2 360. 1 5.2 149. 6 3.1 123.7 3.0 0.7 1.0
18QD-1 731.7 5.1 178. 4 3.1 93.9 3.2 0.9 1.0
18QD-2 729.2 5.1 176.5 3.1 89.5 3.1 0.9 1.0
18EL-1 272.3 5.8 232.7 3.1 137.8 3.0 1.2 1.2 80% 47%
18EL-2 246.2 5.7 205. 1 3.1 121.0 3.0 1.0 1.1 96% 58%
18TZ-1 344.8 5.4 290.9 3.1 115.4 3.0 1.5 1.3 58% 31%
18TZ-2 348. 4 5.3 284. 1 3.1 117.0 3.0 1.4 1.3 60% 30%
g L (n (2 20 16 .
° IRa
(L.0~1.5) I(1.1~1.3) 1.0
( )
(
I,<L.3 L<L09) o
C ( 1,<2.8). 2
( 1
50%. 2011 2) U.Th (CysCp)
Ra 73 ~ 1 2
135 Bq/kg * . ;
I, 16 ?*Ra Ra( Bq/Kg) = 12.315 x C, + 0.9868 (3)
(73 Bq/kg) Th( Bq/Kg) = 4.0402 x C,, + 1.2808 (4)
(1) (3)
(135 Bq/kg) I, =0.0616 x C, + 0.0049 (5)
47% w0
31% . 10%(  2) *Ra  *’Th
226Ra 232Th
I'y( U+Th)
Ligomy = (12.315 x G, + 0.9868) /370 +
(4.0402 x C,, + 1.2808) /260 (6)
’ Lo Lwem ( 3):
2.2 I, =1.0259 X I .y, +0.0439 (7)
2261%a ZSXU( U (6) (7) :
99. 3%) *Th Th I, =0.0341 x C; + 0.0159 x Cy, + 0.0517(8)
( 99.98%) . Cy~Copy,

U(107°)  Th(107%) .
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2 U.Th N
Table 2 U Th and radionuclides contents and related indices in fly ashes of some coal power
Cy Co, “2Th *Ra YK Ty L Liuem Cy  Cp *®Th  *Ra “K | )
21 22
5.8 55.1 223.8 72.4 313.0 0.4 0.9 1.1 6.7 30.5 123.8 83.6 195.9 0.4 0.8 0.7
8.9 62.8 254.8 111.1 297.6 0.6 1.4 1.3 10.9 32.7 132.8 136.0 246.8 0.7 1.0 0.9
13.5 95.6 388.1 168.5 295.1 0.8 2.1 1.9 13.6 34.6 140.5 169.7 269.7 0.8 1.1 1.0
6.7 57.6 234.0 83.1 304.6 0.4 1.0 1.1 15.8 47.3 192.0 197.2 290.1 1.0 1.4 1.3
6.9 44.0 178.6 84.4 229.0 0.4 1.0 0.9 17.7 47.7 193.7 220.9 274.8 1.1 1.4 1.3
8.3 51.0 207.1 102. 8 231.5 0.5 1.2 1.1 8.5 358 1454 106.1 91.6 0.5 0.9 0.8
10. 5 56.0 227. 4 132.1 226.4 0.7 1.3 1.2 14.4 51.3 208.3 179.7 101.8 0.9 1.3 1.3
11.6 74.0 300. 4 143.1 195.9 0.7 1.6 1.5 21.6 72.7 295.2 269.5 117.1 1.3 1.9 1.9
15.0 76.0 308. 6 187.2 223.9 0.9 1.8 1.7 26.9 75.1 304.9 335.7 157.8 1.7 2.2 2.1
5.4 29.0 117.7 66. 1 206.1 0.3 0.7 0.6 9.3 36.5 148.2 116.1 94.2 0.6 0.9 0.9
6.9 30.0 121. 8 84.4 333.3 0.4 0.8 0.7 13.2 525 213.2 164.7 101.8 0.8 1.3 1.3
10.3 30.0 121.8 128.5 358.7 0.6 1.0 0.8 21.2  71.5 290.3 264.5 117.1 1.3 1.9 1.8
9.5 59.0 239.5 117. 4 94.1 0.6 1.3 1.2 27.5 80.2 325.6 343.2 134.9 1.7 2.3 2.2
6.7 28.0 113.7 84.4 404.5 0.4 0.8 0.7
23 ( )

3.8 15.9 64.6 47.7 135.4 0.2 0.4 0.4 14.5 28.4 135.1 187.7 364.8 0.9 1.1 0.9
7.8 20.1 81.6 95.4 117.5 0.5 0.6 0.6 10.9 25.5 122.6 141.0 360.1 0.7 0.9 0.8
10.0 25.0 101.5 124. 8 135.4 0.6 0.8 0.7 16.5 27.6 137.8 232.7 272.3 1.2 1.2 1.0
13.1 35.7 144.9 165.2 168.6 0.8 1.1 1.0 17.4 28.5 121.0 205.1 246.2 1.0 1.1 1.0
6.0 18.6 75.5 73.4 120.1 0.4 0.5 0.5 14.4 32.5 123.7 149.6 360.1 0.7 1.0 1.0
9.3 19.7 80.0 117. 4 132.9 0.6 0.7 0.6 15.4 33.7 123.5 153.3 364.4 0.8 1.0 1.0
11.5 32.0 129.9 143.1 140.5 0.7 0.9 0.9 10.6 20.0 75.3 118.2  330.5 0.6 0.7 0.7
11.9 36.5 148.2 146. 8 178.8 0.7 1.0 1.0 7.9 19.1 70.7 88.8 305.7 0.4 0.6 0.6
5.9 15.8 64.2 73.4 104.8 0.4 0.5 0.4 15.1 23.7 89.5 176.5 729.2 0.9 1.0 0.9
9.3 22.9 93.0 117. 4 132.9 0.6 0.7 0.7 14.2 22.1 93.9 178.4  731.7 0.9 1.0 0.8
10. 8 30.2 122.6 135.8 150.7 0.7 0.9 0.8 23.5 29.6 117.0 284.1 348.4 1.4 1.3 1.2
12.8 35.1 142.5 161.5 178.8 0.8 1.1 1.0 23.4 29.0 115.4 290.9 344.8 1.5 1.3 1.2
9.9 30.2 122.6 161.5 161.0 0.8 1.0 0.8

11.9 36.1 146. 6 146. 8 184.0 0.7 1.0 1.0

14.0 38.4 155.9 176.2 189.1 0.9 1.1 1.1

13.0 38.6 156.7 161.5 201.8 0.8 1.1 1.0

:Cy~Cpy U.Th  (107%) **Th.*"Ra.*K (Ba/kg) TposL,  Lyuamy (1) .(2) (6)

1 ) 2 Th
226R& 232Th

Fig.1 Correlation between U content and™*Ra specific

activity in fly ashes of some coal power plants in China

Fig.2 Correlation between Th content and™Th specific

activity in fly ashes of some coal power plants in China
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Radioactive Safety Assessment of the Fly Ash from Typical
Power plants in Guizhou

LUO Lin' QIAN Zhikuan® GAN Tian’ * LUO Taiyi’

(1. Construction Engineering Co. Ltd. Southwest Energy & Mine Group Guiyang 550002 China;
2. Architectural Engineering College Guizhou Mingzu University Guiyang 550025 hina; 3. The state Key Laboratory
of Ore Deposit Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China;
4. School of the Earth Sciences University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Guizhou is the most important coal-producing and power production province in south China and the radioactivity safety as—
sessment is the basis of comprehensive utilization of the fly ash. The specific activity of radionuclide in the fly ash of typical power
plants in different coal producing areas in Guizhou was measured and the safety evaluation was carried out according to the national
standard GB6566-2001. The results show: the fly ash in the Nayong power plant of west Guizhou has a low level of radioactivity and
such can be used with no restriction; the fly ashes in Jinsha and Dafang power plants of central Guizhou and the Qiandong power plant
of east Guizhou have high levels of radioactivity they can be used as body-building materials and A class decoration materials but the
first—elass fly ash in Dafang is only suit to the material with an empty rate greater than 25%. The fly ashes in Erlang and Tongzi power
plants of north Guizhou have the highest level of radioactivity they can be used as B and C decoration materials only and should be
controlled strictly as body-building materials such as composite Portland cement. Combined with previous data this study found that
contents of uranium and thorium in fly ashes correlated well with the relative activity of radionuclides and estimated empirical formulas
(L4, =0.0616xC+0. 0049; 1, =0.0341xC;+0.0159%Cy, +0. 0517) to fast evaluate the internal and external irradiation indices base
on contents of uranium and thorium ( C, Cp, 107°) in the fly ash.

Key words: radioactive assessment; empirical formula; fly ash; Guizhou coal power plant



