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Dynamic Numerical Model for Predicting Air Input in
Bio-oxidation Pretreatment

DING Yu,NAN Xinyuan
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Abstract; Accurate prediction of air input in bio-oxidation pretreatment is of great significance for improving the
gold extraction rate,saving energy and reducing consumption. The continuity equation and motion equation of the gas
pipe flow are used as governing equations, the Preissmann implicit scheme method is adopted as the difference
method. At the same time, according to the principle of Ensemble Kalman filter (EnKF) algorithm, a state space
model of air input and pressure is constructed. The results show that the predicted results of the air input model
based on the gas pipe flow control equation are in ideal agreement with the observed values of the actual air
input. Compared with the traditional static prediction method, the EnKF assimilation method introduces real-time
observation values and model parameter updates, which effectively improves the prediction accuracy of the air input,
and its mean absolute error, mean relative error and root mean square error are significantly reduced. It can be seen
that the prediction model established based on the gas pipe flow control equation combined with the EnKF
assimilation method is an effective method to improve the prediction accuracy of the air input of the bio-oxidation
tank.
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Fig. 2 The prediction results of air intake in biological oxidation pretreatment process are as follows:

(a)Primary oxidation; (b)Secondary oxidation; (c¢) Tertiary oxidation; (d)Quaternary oxidation
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Table 1 Comparison of prediction results of air intake

Oxidation grade Method MAE MRE RMSE
KF-AR 19.558 3 0.011 6 24.571 9
1 M-OSVR 17. 446 5 0.011 4 27.192 4
M-EnKF 15.278 5 0.009 0 15.367 2
KF-AR 21.6150 0.022 0 26.205 4
2 M-OSVR 18.658 1 0.022 2 26.264 8
M-EnKF 8.536 7 0.008 6 8.594 4
KF-AR 20.548 9 0.0319 25.024 0
3 M-OSVR 18.543 5 0.034 2 24.332 2
M-EnKF 5.463 0 0.008 5 5.511 8
KF-AR 19. 626 0 0.036 6 23.873 6
4 M-OSVR 21.129 9 0.052 8 28.924 4
M-EnKF 4. 040 2 0.007 5 4.086 9
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