PSE 476
Homework #13
Due 2/16/05

1. Anthraquinone is a useful additive in alkaline pulping because: (1 point)
a) It reduces the peeling of carbohydrates

b) It reduces glycosidic cleavage of carbohydrates

c) It acts as a nucleophile and cleaves lignin ether linkages

d) a&b

e) b&c

f) a&c

g) All of the above

2. Which form of AQ reacts with lignin? (1 point)
a) Anthraquinone

b) Anthrahydroquinone

3. In a kraft cook, which chemical can be replaced by AQ? (1 point)
a) NaOH

b) NaHS

c) Na2CO3
4. Which carbohydrate is most stabilized through the addition of AQ? (1 point)
a) Cellulose

b) Xylans

c) Glucomannans

5. AQ oxidizes the end groups of carbohydrates to: (1 point)
a) Isosaccharinic acids

b) Metasaccharinic acids

c) Aldonic acids

d) Uronic acids

6. AQ is added to pulping reactions at approximately what level? (1 point)
a) 1%

b) 0.1%

c) 0.001%

d) 10%

7. AQ works better with which of the following? (1 point)
a) Hardwoods

b) Softwoods

8. True or False:  Pulp yield is partially increased by the addition of anthraquinone because delignification rate is increased so there is less time for peeling reactions to degrade the carbohydrates. (1 point)
a) True

b) False

9. How does the addition of polysulfides improve pulping? (1 point)
a) It reduces the peeling of carbohydrates

b) It reduces glycosidic cleavage of carbohydrates

c) It acts as a nucleophile and cleaves lignin ether linkages

d) a&b

e) b&c

f) a&c

g) All of the above

10. How are polysulfides formed? (1 point)
a) Addition of elemental sulfur to white liquor

b) Oxidation of white liquor

c) Both of the above

11. What is the problem with using polysulfides? (1 point)
a) Polysulfide degradation above 130 C

b) Addition of sulfur to white liquor to forms polysulfides increases odor problem.

c) Oxidation reactions to form polysulfides can lead to excessive formation of thiosulfate.

d) All of the above

e) None of the above

12. Approximately how much gain in yield can be obtained using polysulfides? (1 point)
a) 0.1%

b) 1%

c) 5%

d) 10%

13. True or False:  The positive affects on pulp yield of polysulfide and anthraquinone are additive. (Meaning that the yield gains obtained by using either additive separately are also obtained if they are added together). (1 point)
a) True

b) False

14. True or False:  Changes in the amount of peeling may be measured by determining the EA of the liquor throughout a kraft cook. (1 point)
a) True

b) False
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