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1.  Which of the following is the most efficient bleaching system for mechanical pulp? (1 point)
a) Reductive bleaching

b) Oxidative bleaching

2. Which of the following is responsible for the conversion of quinones to hydroquinones? (1 point)
a) Ditionite

b) Peroxides

3. Which of the following are not used to stabilize hydrogen peroxide during bleaching? (1 point)
a) Magnesium Sulfate 
b) Silicates

c) Chelating agents

d) Elevated (pH>13) levels of NaOH

4. Which bleaching system should lead to more color reversion? (1 point)
a) Reducing

b) Oxidative

5.  Which of the following species produces the brightest unbleached groundwood pulp? (1 point)
a) Norway Spruce

b) Cottonwood

c) Popular

d) Western Hemlock

6. Which of the following chemicals is most responsible for the color of mechanical pulps?  (1 point)
a) Cellulose

b) Hemicellulose

c) Lignin

d) Extractives

7. Are unbleached thermomechanical pulps typically brighter or darker than stone groundwood pulps? (1 point)
a) Brighter

b) Darker

8. How much typically is brightness increased in mechanical pulps during peroxide bleaching? (1 point)
a) 5-10%

b) 15-20%

c) 25-30%

d) 40+%

9. The pH of the peroxide bleaching solution is importance for brightness.  An alkaline pH of roughly 11.5 is optimum.  Why is this? (1 point)
a) Lignin is only soluble at a strongly alkaline pH.

b) Ionization of the lignin phenolic hydroxyls is needed for reaction.

c) Carbohydrate degradation reactions are limited at this pH.

d) A large percentage of hydrogen peroxide is in the form of the reactive perhydroxyl ion but the pH is not too high to cause darkening reactions.

10. True or false; peroxide bleaching is carried out at a pulp consistency of 15-20% because of improved brightening performance over higher consistency. (1 point)
a) True

b) False

11. Is dithionite pulping an alkaline or acidic process? (1 point)
a) Alkaline

b) Acidic
12. Typically, how long is the retention time in the ditionite bleaching process? (1 point)

a) 30-60 minutes

b) 90-120 minutes

c) 240 minutes

13. True or false: Bleaching at high temperature with hydrosulfite (sodium diothionite) increases bleaching rate but also increases the rate of brightness reversion. (1 point)

a) True

b) False

14. True or false: The amount of brightness gain levels out at a certain use level of hydrosulfite. Adding more will not increase brightness. (1 point)

a) True

b) False

15. What is the most important variable for brightness increase when using sodium diothionite? (1 point)

a) Temperature

b) Pulp Consistency

c) Chemical Charge

d) Time
