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Research on Method to Optimize Accuracy
of y— ray Backscatter Ash Analyzer

CHENG Dong", TANG Xiangdong, LI Fuhai,DAI Yang
(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: Measurement accuracy of y—ray backscatter ash analyzer is greatly affected by the changes in the
composition of the coal ash. In current ash analyzer, calibration is underway anew when measurement error is com—
paratively large, with a narrow measurement range, low accuracy and complicated operation. In this paper, the im—
pact of changes in the composition of the ash on the accuracy of ash analyzer was analyzed from the working princi—
ple of y—ray backscatter ash analyzer. A calibration model based on the dual low energy y ray measurement was es—
tablished , which can improve the measurement accuracy and can be achieved automatically on software. The cali—
bration model was then used on a y—ray backscatter ash analyzer, and the test results show that the existing deficien—
cies are overcome with an measurement error of less than 1% ,meeting the required measurement accuracy of EJ/
T1078-1998 y- ray coal ash analyzer.
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Fig.1 Relationship between mass energy—absorption coefficients

of various elements in coal and the energy of y ray
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Fig 2 Schematic diagram of detection

apparatus with ash analyzer
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Tab.1 Count rate and ash value in the

process of calibration

JHRE N, In N, N, InN,  JR5ME/%
1 12077900 7.096 548 6227.480 8736727  5.80
2 9342309 6.839 724 5799.065 8.665452  10.93
3 7966012 6.680354 5515480 8.615314  13.95
4 6509381 6478415 5214179 8559 137  17.98
5 5423977 6296000 4923.958 8.501 868  21.44
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Tab.2 Mass energy—absorption coefficients

(15)

of the main elements in coal

TR IR (em? g™)
v HHERRER/(40 keV) v HHERRER/(60 keV)

0.206 9 0.175 1
(0] 0.256 8 0.190 3
Al 0.563 0 0.276 3
Si 0.694 3 0.318 8
Fe 3.601 0 1.197 0
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Tab.3 Count rate and ash value of the coal doped FeS

WGl %
0.10 772988 4 6.650 264 5 471.450 8.607 299  14.06

W s/ % N, In N, N, In N,

0.20 748.9952 6.618 733 5420.009 8.597 853  14.18
0.50 681.392 2 6.524 138 5268.570 8.569 514  14.52
1.00 582.005 8 6.366 480 5 025.517 8.522 284  15.08
2.00 424.607 5 6.051 165 4 572.531 8.427 822 16.22
5.00 164.880 2 5.105 219 3 444.170 8.144 438  19.62
10.00 34.077 7 3.528 643 2 147.654 7.672 131  25.28
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Tab.4 Ash value measured by ash analyzer

and after calibration %

Wi &t 0.10 020 050 1.00 200 5.00 10.00

40 keV T
e 1457 15.18 17.03 20.11 2627 4476 75.57
Wiy
60 keV 'F 1458 1521 17.10 2024 26.54 4542 76.88
S . . . . . . )

FEIERSY 1414 1426 1461 1519 1636 19.86 25.70
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