22 3 Vol. 22 No. 3
2009 8 Journal of Isotopes Aug. 2009

1 1 1 2 2 1
’ ° ’ ’ ’ ’ ’
(1. s 830046
2. s 210093)
“Co  Nal(Th , .
. TL8163;0571. 33 . A : 1000-7512(2009)03-0172-05

Preliminary Studies on the Effect of Soil Layer on
Measuring Grease Stain Thickness in Pipeline by ¥ Ray Scattering Method
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(1. School of Physics Xinjiang University , Urumq 830046, China;

2. Physics Department Nanjing University . Nanjing 210093, China)

Abstract: A set of scattering Yy ray photon counts corresponding to different grease stain
thicknesses was obtained by using an experiment setup, which consists of a **Co ¥ radioac-
tive source, a Nal(TIl) scintillation detector and a micro-computerized multi-channel spec-
trometer, etc. In addition, by using Monte-Carlo program with the similar geometry, scat-
tering Y ray photon for different grease stain thicknesses were obtained for different thick-
ness of soil layer and different water content in the soil layer. The results showed that the
sensitivity of measurement was decreased when the thickness of soil layer was increased,
and moreover, the effect of water content in soil layer on measuring grease stain thickness
was regular from the simulation results.
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11.0 cm 0.5 cm( )
40. 0 ecm( ) 1.0 cm
12 cm 0~15 mm
(5] C:H:S:N:O=85:12:0.5:1:1.5¢( ) 0.85 g/cm’
£s] C: H=25: 52( ) 0.91 g/cm?
£s] C: H=1":2¢( ) 0.92 g/cm?
[s] Si: Al: Fe: O=33:10: 7 50( ) 1.20 g/cm?
2 6.0 mm, 15%).
2 180° R

( 7.5 cm, 1 MeV
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X/cm /% B A R? s s/B NO( ) NI( )
0.0 0 159.1 135.1 0.997 42. 300 0.3 25 502 646
5 158.1 140.1 0.999 27.609 0.3 25 608 634
10 158.9 141.5 0.998 36.698 0.2 25 690 622
15 158.1 140. 5 0.996 50. 286 0.3 25 630 635
20 156.0 121.3 0.998 32.666 0.2 25 622 592
25 156. 8 106. 6 0.998 30. 241 0.3 25 806 590
30 158.5 122.3 0.998 32. 895 0.2 25 665 617
2.5 0 134.4 50. 4 0.979 107. 680 0.8 33 352 500
5 131.6 62.7 0. 996 44. 486 0.3 33 752 453
10 129.0 69.9 0.995 46. 154 0.4 33 977 444
15 128.9 67.3 0.993 56.392 0.4 34 237 433
20 129.7 70. 8 0.995 47.682 0.4 34 391 439
25 123.8 51.0 0.993 56. 280 0.5 34 794 390
30 125.3 67.7 0.994 52.971 0.4 35 229 410
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2
X/cem /% B A R? s s/B NO( N1¢( )
5.0 0 79.13 46. 2 0. 985 52.210 0. 660 37 423 259
5 74.00 74.6 0.991 36. 829 0.498 38 212 281
10 67.30 96.9 0. 994 27.308 0. 406 38 857 285
15 67.43 44,7 0.983 48.043 0.712 39 568 213
20 64.90 19.7 0. 990 35.194 0.542 39 973 192
25 61. 86 28.0 0.993 28.007 0.453 40 635 139
30 60. 10 19.1 0.986 38.683 0. 644 40 984 179
7.5 0 34,06 99. 8 0.998 7.545 0.222 38 973 194
5 31.16 183.7 0. 985 20. 399 0.655 39 911 273
10 33.40 54.0 0.995 12. 394 0.371 40 945 150
15 30. 16 92.1 0.999 5.122 0.170 41 667 182
20 30.03 39.7 0.998 5.997 0.200 42 181 131
25 28.16 62.9 0.997 7.847 0.279 42 951 143
30 25.90 15.7 0.992 12.192 0.471 43 566 81
10. 0 0 18. 60 13.4 0.988 10. 899 0.586 39 894 62
5 14. 83 67.1 0. 985 9. 810 0.662 40 936 106
10 13.43 58.3 0.948 17.126 1. 275 41 979 85
15 11.70 49.1 0.910 20.076 1.716 42 661 64
20 11.50 23.5 0.918 18. 828 1.637 43 272 43
25 11.16 25.9 0.956 13.098 1.174 44 045 47
30 9.17 26.3 0.991 4.771 0.521 44 619 50
3.
4, 8
3 mm, 20 cm X 6.5 cm Y=A+BXD
11 cm, 1.9 mm 3 s ,
s o
s , 14.5 cm,
3 2
s

/cm A B R? s s/B
1.5 —824.9 971.4 0. 995 369. 67 0.4
5.0 1114.0 885. 1 0.999 149. 95 0.4
7.5 —295.7 706. 3 0. 989 399. 39 0.6
10. 0 2 517.0 586. 6 0.957 682. 96 1.4
15.0 5676.0 266. 3 0.994 108. 65 0.4
0. 987 0.6
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