PSE 476
Homework #17
Due 3/9/05

1. Which of the following is an advantage of bleaching with oxygen? (1 point)
a) Oxidation of colored compounds to non-colored compounds in effluent.

b) Destruction of BOD and COD compounds in effluent.

c) Reduction in the amount of effluent requiring treatment.

d) Effective brightening of pulp.

2. Which of the following is a disadvantage of bleaching with oxygen? (1 point)
a) Low chemical costs.

b) Low equipment costs.

c) High equipment costs.

3. Why is oxygen bleaching is carried out under alkaline conditions? (1 point)
a) Alkaline conditions increase the solubility of oxygen.

b) High alkalinity keeps metals insoluble therefore decreasing oxygen degradation.

c) High alkalinity is always needed in bleaching.

d) Oxygen reactions require ionized free phenolic hydroxyl groups on lignin.

4. Which of the following is the strongest oxidant? (1 point)
a) Oxygen

b) Superoxide

c) Hydrogen peroxide

d) Hydroxyl radical

5. How many reduction steps does it take (theoretically) for oxygen to be converted to water during bleaching? (1 point)
a) 2
b) 3
c) 4
d) 5
6. Why are carbohydrates more highly degraded in the presence of phenolic compounds during oxygen bleaching? (1 point)
a) Because oxygen reacts with free phenolic groups generating radical species which react with the carbohydrates.

b) Because phenolic groups increase the alkalinity of the solution thus making oxygen more reactive.

c) Because phenolics compounds increase the solubility of metal ions thus increasing the rate.

7. Why does increasing consistency increase the rate of oxygen delignification? (1 point)
a) Because there is less water and therefore higher alkalinity.

b) Because there is more fiber to gas contact.

c) Because there is less material to heat.

8. Why would magnesium sulfate be added to an oxygen bleaching stage? (1 point)
a) To increase the delignification efficiency of the oxygen.

b) To remove metal ions which catalyze the formation of carbohydrate degrading radicals.
c) To buffer the pH so that the lignin remains ionized.
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