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ABSTRACT

ABSTRACT UV/TiO2 photo-reduction process was used to treat the reaction of wastewater with hexavalent chromium in this

study. The impact on removal efficiency and reaction behavior of hexavalent chromium from such effects as solutions with different

pH, the dosages of titanium dioxide, the initial concentration of reactant, homogeneous trivalent iron, the category and dosages of

organic compound (so-called hole-scavenger) were aimed at, and then the compositional distribution patterns of hexavalent

chromium in water solution, the reaction kinetic model and reaction pathway selectivity were built, to assess the efficiency and

reaction channels of photo-reduction system, which were the basis for deciding the effectiveness and operating conditions for the

reduction process. When UV/TiO2 photo-reduction process was used to treat the solution with hexavalent chromium and do the

batch reactions, as the pH value increased, the constant of removal efficiency for hexavalent chromium decreased, and the main

affecting factor were the differences of reducing potential difference, hydrogen ion concentration and electrical charge on material

surface in solutions with different pH. In addition, in view of mass balance to discuss the distribution patterns of chromium during

reaction, it is found that the total chromium concentration in solution was decreased after reaction; however, there was no chromic

oxide precipitation in the solution with pH value of 3.0, therefore, trivalent chromium might be further reduced to zero-valent

chromium through capturing electrons, it was speculated that this was the second-order reduction reaction. When

UV/TiO2/EDTA photo-reduction process was used to treat the solution with hexavalent chromium and do the batch reactions, the

photo-reduction reaction of hexavalent chromium was promoted by organic matter EDTA added, because EDTA could capture

holes effectively to avoid combination between electrons and holes; moreover, it could increase the adsorptive capacity of hexavalent

chromium on titanium dioxide surface. Under the condition of the solution with pH of 3.0, the amount of titanium dioxide was 1.0

g/L, the initial concentration of hexavalent chromium was 20 mg/L and the dosages of EDTA was 0.768 mM, hexavalent

chromium could be removed completely after 50 minutes of reaction time. When UV/TiO2/Fe3+ photo-reduction process was

used to treat the solution with hexavalent chromium and do the batch reactions, the photo-reduction reaction of hexavalent

chromium was promoted by adding an appropriate amount of iron ions, because the iron ions could capture electrons rapidly to

become ferrous iron ions, so there were oxidation-reduction reactions between ferrous iron and hexavalent chromium; but if the

concentration of iron ions was too high, the production of hydrogen-oxygen free radicals would increase, thus inhibited the

photo-reduction reaction. When UV/TiO2/EDTA/Fe3+ photo-reduction process was used to treat the solution with hexavalent

chromium and do the batch reactions, the reduction efficiency for hexavalent chromium of each reaction system was compared, and

the optimal reduction efficiency for hexavalent chromium was gained in UV/TiO2/Cr6+/EDTA/Fe3+ system. The results showed

that, when the organic matter and iron ions were added at the same time, there would be a additive effect for reduction of

hexavalent chromium. When analyzed the titanium dioxide powder before and after the reaction through EDS and XRD, the

existence of chromium could not be detected effectively. According to the actual diagrams for titanium dioxide powder of each

system before and after reaction, in UV/TiO2/Cr6+ and UV/TiO2/Cr6+/EDTA systems, the white titanium dioxide powder

before reaction was changed to light green after reaction, this phenomenon shown that, partial hexavalent chromium was reduced to

solid chromium. In UV/TiO2/Cr6+/Fe3+ and UV/TiO2/Cr6+/EDTA/Fe3+ systems, it could find rust sediments. In contrast to

the traditional chemical precipitation, this study only added appropriate amount of organic hole-scavenger and trivalent iron ion,

and a good reduction efficiency of hexavalent chromium was gained, not only could reduce the using amount of reducer and alkali

agent to reduce sludge, but could also reduce the treating time to make it more cost-effective, thus increased the practicality of

photo-catalyst reactor.
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