PSE 476
Homework #15
Due 2/25/05

1. There are 4 sulfite pulping processes that differ by pH.  In which of these does the pulping mechanism involve sulfonation and heavy lignin fragmentation? (1 point)
a) Acid sulfite

b) Bisulfite

c) Neutral sulfite

d) Alkaline sulfite

2. Why can’t calcium be used as a base in bisulfite pulping? (1 point)
a) The sulfonation rate is too slow.

b) Insoluble calcium sulfite formed at this pH causes deposit problems.

c) The price is too high.

3. If you had a beaker of acid sulfite liquor at a pH of 2 in your hands, what would be the approximate ratio of SO2 to HSO3- in this liquor? (1 point)
a) 90/10

b) 70/30

c) 50/50

d) 30/70

4. True or false:  The ratio of SO2 to HSO3- in cooking liquor is dependent upon reaction temperature? (1 point)

a) True

b) false

5. True or False: the active sulfonation agent in acid sulfite pulping is sulfurous acid. (1 point)
a) True

b) False

6. True or False:  the term combined sulfur refers to all of the sulfur compounds in a sulfite cooking liquor. (1 point)
a) True

b) False

7. Which of the following species is difficult to pulp in the acid sulfite pulping process? (1 point)
a) Douglas fir

b) Western hemlock

c) Aspen

d) Norway spruce

8. If you decide that you want to burn your spent sulfite liquor (liquid product from pulping: like black liquor), which of the following bases would you not use? (1 point)
a) Ammonium

b) Calcium

c) Magnesium

d) Sodium

9. Where is lignin mainly sulfonated during acid sulfite pulping?  (For your information this happens to roughly every other C9 unit during commercial pulping). (1 point)
a) 5 position of the phenolic ring

b) Alpha carbon

c) Beta carbon

d) Gamma carbon

10. What does sulfonation do to the physical properties of the lignin molecule? (1 point)
a) Reduces molecular weight so the lignin is more water soluble.

b) Increases molecular weight through crosslinking reactions.

c) Makes the lignin molecule hydrophilic so it becomes water soluble.

11. Which lignin linkage is cleaved during acid sulfite pulping? (1 point)
a) Beta-O-4

b) Alpha-O-4

c) 4-O-5
d) Beta-1

12. Why does a large amount of acid condensation occur through the 6 position on the ring? (1 point)
a) The electron pair on the phenolic oxygen activate this site through the formation of a quinone methide.

b) The electron pair on the methoxyl oxygen activate this site through the formation of a quinone methide

c) The electron pair on the methoxyl oxygen can be shifted to this site forming an anion.

13. Are hemicelluloses or cellulose more affected by acid hydrolysis under acid sulfite cooking conditions? (1 point)
a) Cellulose

b) Hemicelluloses

14. In what form are most of the acid driven degradation products of hemicelluloses? (1 point)
a) Isosaccharinic acids

b) Uronic acids

c) Sugars

d) Alditols

15. SSL (spent sulfite liquor) contains roughly 7% aldonic acids.  What is an aldonic acid? (1 point)
a) Product from the reaction of sugars with bisulfite:  C1 is a carboxylic acid.

b) Product from the reaction of sugars with bisulfite:  C5or 6 is a carboxylic acid.

c) Product from the reaction of uronic acids with SO2.  C1 & C6 are carboxylic acids.

16. Acetyl groups are cleaved off of hemicelluloses during acid sulfite pulping.  In what form are they found in SSL? (1 point)
a) Acetic acid

b) NH4, Ca, Mg, or Na acetate
2

