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Abstract — A prediction model of removal efficiency in UV/TiM,0, system was constructed using the error back propa-
gation neural network with generalized delta rule. The network was trained to produce removal efficiency according to initial
concentrations of formic acid, dosages of oxidant and concentrations of catalyst. The reliability of removal efficiency predic-
tion using the constructed neural network was verified by comparing the experimental data of the system for various condi-
tions. The error back propagation network with four layer learned exactly the removal efficiency curve of the system when step
size coefficient) was 0.9 and momentua(was 0.7. It offered reasonable prediction of removal efficiency curve for the var-
ious initial concentrations of formic acid, dosages of oxidant and concentrations of catalyst. It was found that the error back
propagation neural network is the proper model to predict the removal efficiency of UWJID system.
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Activation :

TiO; + hv > e~ + h*

Electron trapping :
e’ + 0, - 0"

20,7 + 2H,0 - 2-0H + 20H™ + O,

Hole trapping :
h* + H,0 -~ -OH + H*
h* + OH™ - -OH

Rus + b < R

Hydroxyl attack :

Casel  TiOH + Ria — TiV + Rj.
Case I OH: + R — Rjass
Case I TIYOH- + R, — Ti"¥ + R,

Case IV OH+- + R; — R;

Fig. 2. The reaction scheme of TiQ
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Fig. 3. Artificial neuron with activation function.
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Fig. 5. Schematic diagram of UV/TIQ/H 0, system.
1. Tank 6. HO, input system
2. Pump 7. 2-way on/off valve
3. Flow meter 8. Check valve
4,10. 3-way valve 9. Ti@separation unit
5. Reactor
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Table 1. Specifications of UV/TIQ/H,0, system

Total sample batch volume 20L
Effective reactor volume 0.126 L
\olumetric flow-rate 0.85-2.85 L/min

TiO, Degussa P-25
UV wavelength UV-C(254 nm)
UV lamp type Straight

Lamp Power 30w

UV output now
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Fig. 6. Electrical conductivity vs. formic acid concentration in water.
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Fig. 8. Training curves for several momentums training step pairs.
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