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Fig. 1 Device diagram of photocatalytic purification of toluene
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Fig. 2 XRF element analysis diagram of samples
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Fig. 4 Data plot of specific surface area of sample
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Preparation of photocatalyst for toluene purification from waste zinc
manganese battery
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Abstract In view of the difficult recycling of waste zinc manganese batteries and the low activity of
photocatalyst TiO,, a new composite photocatalyst was prepared by ball milling with waste zinc manganese
batteries and commercial titanium dioxide as raw materials. Under the irradiation of ultraviolet lamp, the
photocatalytic oxidation of toluene by composite modified TiO, of waste zinc manganese battery was studied,
and the effects of key experimental conditions such as space velocity, light intensity, relative humidity and
oxygen volume fraction on the purification efficiency of toluene were mainly explored. The results showed that
the purification ability of the modified catalyst for toluene was.greatly improved. When the mass ratio of TiO, to
waste battery core powder was 2:1, the catalytic effect of the catalyst was the best, and the purification
efficiency of toluene was increased by nearly 45%. It was found that the higher the space velocity, the lower the
purification efficiency of the catalyst for toluene. The purification efficiency increased first and then remained
unchanged with the increase of light intensity. The catalyst had the best catalytic activity when the relative
humidity was 30%, and the purification efficiency reaches the maximum when the oxygen volume fraction was
15%. This study provided a new idea for the recycling of waste zinc manganese batteries.

Keywords solid waste recycling; waste zinc manganese battery; TiO,; photocatalysis; toluene
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