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Abstract : In order to explore a new method to predict theacentric factor of narrow fractions from direct coal liquefaction oil (DCLO) , arti-
ficial neural network and group bond contribution coupled model( ANN-GBC) were established. The coupled model used 45 group—bonds
and atmospheric boiling point (7)) of DCLO as input parameters , the relevance between acentric factor and molecular structure of 15 coal
liquefaction narrow fractions was investigated. By calculating the acentric factors of 20 model compounds,the ANN-GBC model presents
good simulation calculation function, and the average relative error between the calculated value and the theoretical value is less than
2.5% . These comparative data show that acentric factor increases with the increasing of the distillation temperature. The predicted value of
ANN-GBC model is higher than that from Watanasiri and NEDOL. In terms of <380 °C fractions, is less than 1,and the deviation is rel-
atively small ,nevertheless , the deviation of >380 °C fractions is larger. The >420 °C fraction can be qualitatively and quantitatively ana-
lyzed ,because only 20% substances is derived from coal liquefaction narrow fractions. In addition, the actual differences in specific sub-
stances could induce a larger deviation,the deviation is very large.
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Table 3 Results of true boiling point distillation

of coal liquefaction oil

DIFIIRE/ C EMNCR % R/ %
IBP ~110 1.72 1.72
110 ~ 150 0.90 2.62
150 ~ 180 1.49 4.11
180 ~200 2.41 6.52
200 ~220 7.07 13.59
220 ~240 12.28 25.87
240 ~260 17. 10 42.97
260 ~280 10. 33 53.30
280 ~300 9.67 62.97
300 ~320 5.39 68. 36
320 ~340 3.46 71.82
340 ~360 4.40 76.22
360 ~380 2.50 78.72
380 ~420 3.26 81.98

>420 18. 02 100
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Table 4 Comparisons of predicted values and real values

of acentric factor of pure compounds
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Table’5 Comparison of acentric factor derived from

ANN-GBC and various correlation
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IBP ~ 110 0.253 3 0.257 0 0.278 0
110 ~ 150 0.3512 0.297 5 0.3270
150 ~ 180 0.394 4 0.286 1 0.3530
180 ~200 0.4312 0.334 3 0.3510
200 ~220 0.498 8 0.367 8 0.3770
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